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CTHE  third  letter,  and  fecond  confonant,  of  the 
,  alphabet,  is  pronounced  like  k  before  the  vowels 
a,  o,  and  u  •  and  like  /  before  e,  /,  and  y.  C  is  formed, 
according  to  Scaliger,  from  the  »  of  the  Greeks,  by  re- 
trenching the  Item  or  upright  line  ;  though  others  de- 
rive it  from  the  3  of  the  Hebrews,  which  has  in  effect 
the  fame  form ;  allowing  only  for  this,  that  the  He- 
brews, reading  backwards,  and  the  Latins,  &c.  for- 
wards, each  have  turned  the  letter  their  own  way. 
However,  the  C  not  being  the  fame  as  to  found  with 
the  Hebrew  caph,  and  it  being  certain  the  Romans  did 
not  borrow  their  letters  immediately  from  the  He- 
brews or  other  orientals,  but  from  the  Greeks,  the  de- 
rivation from  the  Greek  »  is  the  more  probable.  Add, 
that  F.  Montfaucon,  in  his  Palaeographia,  gives  us 
fame  forms  of  the  Greek  «,  which  come  very  near  that 
of  our  C  ;  thus,  for  inltance,  C  :  and  Suidas  calls  the 
C  the  Roman  kappa.  The  fecond  found  of  C  refem- 
bles  that  of  the  Greek  2 ;  and  many  inftances  occur  of 
ancient  inferiptions,  in  which  2  has  the  fame  form  with 
our  C.  All  grammarians  agree,  that  the  Romans  pro- 
nounced their  O^  like  our  C,  and  their  C  like  our  K . 
F.  Mabillon  adds,  that  Charles  the  Great  was  the  firil 
who  wrote  his  name  with  a  C ;  whereas  all  hisprede- 
cellbrs  of  the  fame  name  wrote  it  with  a  K  :  and  the 
fame  difference  is  obferved  in  their  coins. 

As  an  abbreviature,  Cftandsfor  Caius,  Carolus,  Cse- 
faf,  condemno,  Sec.  and  CC  for  confulibus. 

As  a  numeral,  C  iignifies  100,  CC  200,  &c. 

C,  in  mafic,  placed  after  the  cliff,  intimates  that  the 
mufic  is  in  common  time,  which  is  either  quick  or  llow, 
as  it  is  joined  with  allegro  or  adagio :  if  alone,  it  is 
ufually  adagio.  If  the  C  be  crofTed  or  turned,  the  firft 
requires  the  air  to  be  played  quick,  and  the  lafl  very 
quick. 

CAABA,  or  Caaba h,  properly  fignifies  a  fquare 
ftone  building ;  but  is  particularly  applied  by  the  Ma- 
hometans to  the  temple  of  Mecca,  built,  as  they  pre- 
tend, by  Abraham  and  Ilhmaei  his  fon. 

Before  the  time  of  Mahomet,  this  temple  was  a 
place  of  worfhip  for  the  idolatrous  Arabs,  and  is  faid  to 
have  contained  no  lefs  than  360  different  images, 
equalling  in  number  the  days  of.  the  Arabian  year. 
They  were  all  deitroyed  by  Mahomet,  who  fanctified 
the  Caaba,  and  appointed  it  to  be  the  chief  place  of 
worfhip  for  all  true  believers. 
from  north  to  fouth  about  24 
eaft  to  weft  is  23;    and  its 

which  is  on  the  eaft  fide,  flands  about  four  cubits  from 
the  p-round  ;   the  floor  being;  level  with  the  bottom  of 


The  temple  is  in  length 
cubits  :  its  breadth  from 
height   27.     The  door, 


the  floor  being  level  with  the 
Vol,  IV. 


C  A  A 
the  door.  In  the  corner  next  to  the  door  is  the  black  Jl one, 
fo  much  celebrated  among  the  Mahometans.  On  the 
north  fide  of  the  caaba,  within  a  femicircular  inclofure 
50  cubits  long,  lies  the  white  Jl 'one,  faid  to  be  the  fe- 
pulchre  of  Ilhmaei,  which  receives  the  rain-water  from 
the  caaba  by  a  fpout  formerly  of  wood,  but  now  of 
gold.  The  black  ftone,  according  to  the  Mahometans, 
was  brought  down  from  heaven  by  Gabriel  at  the  cre- 
ation of  the  world  ;  and  originally  of  a  white  colour  ; 
but  contracted  the  blacknefs  that  now  appears  on  it, 
from  the  guilt  of  thofe  fins  committed  by  the  fons  of 
men.  It  is  fet  in  filver,  and  fixed  in  the  fouth -eaft 
corner  of  the  caaba,  looking  towards  Bafra,  about  feven 
fpans  from  the  ground.  This  ftone,  upon  which  there 
is  the  figure  of  a  human  head,  is  held  in  the  higheft 
eftimation  among  the  Arabs  ;  all  the  pilgrims  killing 
it  with  great  devotion,  and  fome  even  calling  it  the 
rigkt  hand  of  Cod.  Its  blacknefs,  which  is  only  fuper- 
ficial,  is  probably  owing  to  the  kiffes  and  touches  of 
fo  many  people.  After  the  Karmatians  had  taken  Mec- 
ca, they  carried  away  this  precious  ftone,  and  could  by 
no  means  be  prevailed  upon  to  reftore  it ;  but  finding  at 
lafl  that  they  were  unable  to  prevent  the  concourfe  of 
pilgrims  to  Mecca,  they  fent  it  back  of  their  own  ac- 
cord, after  having  kept  it  22  years. 

The  double  roof  of  the  caaba  is  fupported  within  by 
three  octagonal  pillars  of  aloes-wood  ;  between  which, 
on  a  bar  of  iron,  hang  fome  filver  lamps.  The  outfide 
is  covered  with  rich  black  damafk,  adorned  with  an 
embroidered  band  of  gold,  which  is  changed  every 
year,  and  was  formerly  fent  by  the  khalifs,  afterwards 
by  the  fultans  of  Egypt,  and  is  now  provided  by  the 
Turkifh  emperors.  The  caaba,  at  fome  diitance,  is  al- 
moft  furrounded  by  a  circular  inclofure  of  pillars,  join- 
ed towards  the  bottom  by  a  low  balluftrade,  and  to- 
wards  the  top  by  bars  of  filver.  Juft  without  this  inner 
inclofure,  on  the  fouth,  north,  and  weft  fides  of  the 
caaba,  are  three  buildings,  which  are  the  oratories  or 
places  where  three  of  the  orthodox  fefts  affembleto  per- 
form their  devotions.  Towards  the  fouth-eaft  Hands 
an  edifice  which  covers  the  well  Zemzem,  the  treafury, 
and  the  cupola  of  Al  Abbas.  Formerly  there  was  an- 
other cupola,  that  went  under  the  name  of  the  hemi- 
cycle,  or  cupola  of  Judea:  but  whether  or  not  any  re- 
mains of  that  are  now  be  feen  is  unknown ;  nor  is  it 
eafy  to  obtain  information  in  this  refpeft,  all  Chriftians 
being  denied  accefs  to  this  holy  place.  At  a  fmall  dis- 
tance from  the  caaba,  on  the  eaft  fide, -is  the  ftation 
or  place  of  Abraham  ;  where  is  another  ftone  much  re- 
flected by  the  Mahometans  ;    and  where  they  pretend 
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to  {how  the  footfteps  of  the  patriarch,  telling  us  he  flood 
ou  it  when  he  built  the  caaba.  Here  the  fourth  feet  of 
Arabs,  viz.  that  of  Al  Shafei,  affemble  for  religious 
purpofes. 

The  fquare  colonnade,  or  great  piazza,  that  at  a 
conliderable  diftance  inclofes  thefe  buildings,  confifts, 
according  to  Al  Jannabi,  of  448  pillars,  and  has  no 
lefs  than  38  gates.  Mr  Sale  compares  this  piazza  to 
that  of  the  royal  exchange  at  London,  but  allows  it 
to  be  much  larger.  It  is  covered  with  fmall  domes  or 
cupolas,  from  the  four  corners  of  which  rife  as  many 
minarets  or  fteeples,  with  double  galleries,  and  adorn- 
ed with  gilded  fpires  and  crefcents  after  the  Turkifh 
manner,  as  are  alio  the  cupolas  which  cover  the  piazza 
and  other  buildings.  Between  the  columns  of  both  in- 
clofures  hang  a  great  number  of  lamps,  which  are  con- 
ftantly  lighted  at  night.  Thefirlt  foundations  of  this 
fecond  inclofure  were  laid  by  Omar  the  fecond  khalif, 
who  built  no  more  than  alow  wall,  to  prevent  the  court 
of  the  caaba  from  being  incroached  upon  by  private 
buildings;  but  by  the  liberality  of  fucceeding  princes, 
the  whole  has  been  raifed  to  that  ftate  of  magnificence 
in  which  it  appears  at  prefent. 

This  temple  enjoys  the  privilege  of  an  afylum  for  all 
forts  of  criminals  ;  but  it  is  moil  remarkable  for  the 
pilgrimages  made  to  it  by  the  devout  muflelmans,  who 
pay  fo  great  a  veneration  to  it,  that  they  believe  a  fingle 
light  of  its  facred  walls,  without  any  particular  ac~t  of 
devotion,  is  as  merilorious,  in  the  fight  of  God,  as  the 
molt  careful  difcharge  of  one's  duty,  for  the  fpace  of  a 
whole  year,  in  any  other  temple. 

CAAMINI,  in  botany,  a  name  given  by  the  Spa- 
niards and  others  to  the  fineft  fort  of  Paraguayan 
tea.  It  is  the  leaf  of  a  fhrub  which  grows  on  the 
mountains  of  Maracaya,  and  is  ufed  in  Chili  and  Pe- 
ru as  the  tea  is  with  us.  The  mountains  where  this 
Jhrub  grows  naturally  are  far  from  the  inhabited  parts 
of  Paraguay  ;  but  the  people  of  the  place  know  fo  well 
the  value  and  ufe  of  it,  that  they  conftantly  furnilh 
themfelves  with  great  quantities  of  it  f1  om  the  fpot. 
They  ufed  to  go  out  on  thefe  expeditions  many  thou- 
fands  together ;  leaving  their  country  in  the  mean  time 
expofed  to  the  infults  of  their  enemies,  and  many  of 
themfelves  perifhing  by  fatigue.  To  avoid  thefe  in- 
conveniences, they  have  of  late  planted  thefe  trees  about 
their  habitations ;  but  the  leaves  of  thefe  cultivated 
ones  have  not  the  fine  flavour  of  thofe  that  grow 
wild.  The  king  of  Spain  has  permitted  the  Indians 
of  Paraguay  to  bring  to  the  town  of  Saintfoy  12,000 
arobes  of  the  leaves  of  this  tree  every  year,  but  they 
are  not  able  to  procure  fo  much  of  the  wild  lea  /es  an- 
nually :  about  half  the  quantity  is  the  utmo  \  they 
bring  of  this :  the  other  half  is  made  up  of  the  leaves 
of  the  trees  in  their  own  plantations ;  and  this  fells  at 
a  lower  price,  and  is  called  pabos.  The  arobe  is  about 
25  pound  weight  ;  the  general  price  is  four  piaftres ; 
and  the  money  is  always  divided  equally  among  the 
people  of  the  colony. 

CAANA,  or  Kaana,  a  town  in  Upper  Egypt, 
feated  on  the  eaftern  banks  of  the  river  Nile,  from 
whence  they  carry  corn  and  pulfefor  the  fupply  of  Mec- 
ca in  Arabia.  E.  Long.  32.  23.  N.  Lat.  24.  30.  Here 
are  feveral  monuments  of  antiquity  yet  remaining,  a- 
dorned  with  hieroglyphics. 

CAB,  an  Hebrew  dry  meafure;  being  the  fixth  part 


,     ]  CAB 

of  a  feah  or  latum,  and  the  18th  part  of  an  ephah.  A 
cab  contained  2|  pints  of  Englilh  corn-meafure :  a 
quarter  cab  was  the  meafure  of  dove's  dung,  or 
more  properly  a  fort  of  chick-peafe  called  by  this  name, 
was  fold  at  Samaria,  during  the  fiege  of  that  city,  for 
five  fhekels. 

CABAL,  an  apt  name  currently  given  to  the  infa- 
mous miniftry  of  Charles  II.  compofedof  five  perfons, 
Clifford,  Aihley,  Buckingham,  Arlington,  and  Lau- 
derdale; the  firft  letters  of  whofe  names,  in  this  or- 
der, furnilhed  the  appellation  by  which  they  were 
diitinguifhed. 

CABALIST,  in  French  commerce,  a  factor  or  per- 
fon  who  is  concerned  in  managing  the  trade  of  a- 
nother. 

CABALLARIA,  in  middle-age  writers,  lands  held 
by  the  tenure  of  furnifhing  a  horfeman,  with  fuitable 
equipage,  in  time  of  war,  or  when  the  lord  had  oc- 
cafion  for  him. 

CABALLEROS,  or  Cavalleros,  are  Spaniih 
wools,  of  which  there  is  a  pretty  conliderable  trade  at 
Bayonne  in  France. 

CABALLINE,  denotes  fomething  belonging  to 
horfes;  thus  caballine  aloes  is  fo  called,  from  its  being 
chiefly  ufed  for  purging  horfes ;  and  common  brim- 
ftone  is  called  fulphur  caballinum  for  a  like  reafon. 

CABALLINUM  (anc.  geog.),  a  town  of  the  y£dui 
in  Gallia  Celtica  ;  now  Challou  fur  Saone,  which  fee. 

CABALLINUS  (anc.  geog.),  a  very  clear  fountain 
of  mount  Helicon  in  Bceotia;  called  Hippocrene  by 
the  Greeks,  becaufe  opened  by  Pegafus  on  ftriking  the 
rock  with  his  hoof,  and  hence  called  Pegajius. 

CABALLIO,  or  Cabellio  (anc.  geog.),  a  town 
of  the  Cavares  in  Gallia  Narbonnenfis,  fituated  on  the 
Druentia.  One  of  the  Latin  colonies,  in  the  Notitiae 
called  Civitas  Cabelliconuu.  Now  Cavaillon  in  Pro- 
vence. 

CABBAGE,  in  botany.  See  Brassica;  and  A- 
griculture,  n°  40,  and  169.  In  the  Georgical  eflays, 
we  find  this  plant  greatly  recommended  as  an  excellent 
food  for  cattle,  producing  much  dung,  and  being  an 
excellent  fubftitute  for  hay.  The  author  prefers  the 
Scotch  kind,  as  being  moft  durable,  and  preferable  on 
all  other  accounts.  He  alfo  recommends  autumn-fowed 
plants  in  preference  to  thefe  fowed  in  the  fpring  ;  the 
former  producing  a  much  more  weighty  crop  than  the 
latt*r.  The  expence  of  railing  an  acre  of  good  cab- 
bages he  values  at  14/.  15s.  and  its  produce  at  34/. 

CABEACE-Tree,  or  True  Cabbage-Palm.  See  A- 
reca. 

CABBAGE-BARKTree.     See  G e o ffr m a. 

CABBALA,  according  to  the  Hebrew  ftyle,  has  a 
very  diftinct  fignification  from  that  wherein  we  under- 
ftand  it  in  our  language.  The  Hebrew  cabbala  figni- 
fies  tradition  ;  and  the  Pvabbins,  who  are  called  cab- 
balijis,  ftudy  principally  the  combination  of  particular 
words,  letters,  and  numbers,  and  by  this  means  pretend 
to  difcover  what  is  to  come,  and  to  fee  clearly  into  the 
fenfe  of  many  difficult  paflages  of  fcripture.  There 
are  no  fure  principles  of  this  knowledge,  but  it  depends 
upon  fome  particular  traditions  of  the  ancients ;  for 
which  reafon  it  is  termed  cabbala. 

The  cabbalifts  have  abundance  of  names  which  they 
call  facred ,  thefe  they  make  ufe  of  in  invoking  of  fpi- 
rits,  and  imagine  they  receive  great  light  from  them. 

They 


Cabal 

II 
Cabbala. 


CAB 


[     3     ] 


CAB 


Cabbala    They  tell  us,  that  the  fecrets  of  the  cabbala  were  dif- 

||         covered  to  Mofes  on  mount  Sinai ;  and  that  thefe  have 

Cabenda.  been  delivered  to  them  down  from  father  to  fon,  with- 

*       v       '  out  interruption,  and  without  any  ufe  of  letters  ;   for 

to  write  them  down,  is  what  they  are  by  no  means 

permitted  to  do.  This  is  like  wife  termed  the  oral  law, 

becaufe  it  palled  from  father  to  fon,  in  order  to  diftiu- 

guiih  it  from  the  written  laws. 

There  is  another  cabbala,  called  artificial,  which 
conllils  in  fearching  for  abftrufe  and  myiterious  figni- 
fications  of  a  word  in  Scripture,  from  whence  they  bor- 
row certain  explanations,  by  combining  the  letters 
which  compofe  it  :  this  cabbala  is  divided  into  three 
kinds,  the  gematrie,  the  notaricon,  and  the  temura  or 
themurah.  The  firfh  whereof  confifls  in  taking  the 
letters  of  a  Hebrew  w*ord  for  ciphers  or  arithmetical 
numbers,  and  explaining  every  word  by  the  arithmeti- 
cal value  of  the  letters  whereof  it  is  compofed.  The 
fecond  fort  of  cabbala,  called  notaricon,  confifls  in  ta- 
king every  particular  letter  of  a  word  for  an  entire 
diction ;  and  the  third,  called  themura,  i.  e.  change, 
confifls  in  making  different  tranfpofitions  or  changes 
of  letters,  placing  one  for  the  other,  or  one  before  the 
other. 

Among  the  Chriflians,  likewife,  a  certain  fort  of 
magic  is,  by  miftake,  called  cabbala ;  which  confifls  in 
tiling  improperly  certain  pafTages  of  Scripture  for  ma- 
gic operations,  or  in  forming  magic  characters  or  fi- 
gures with  ftars  and  talifmans. 

Some  vifionaries  among  the  Jews  believe,  that  Jefus 
Chrift  wrought  his  miracles  by  virtue  of  the  myfteries 
of  the  cabbala. 

CABBALISTS,  the  Jewifh  doctors  who  profefs 
the  fludy  of  the  cabbala. 

In  the  opinion  of  thefe  men,  there  is  not  a  word, 
letter,  or  accent  in  the  law,  without  fome  myflery  in 
it.  The  Jews  are  divided  into  two  general  feels  :  the 
karaites,  who  refufe  to  receive  either  tradition  or  the 
talmud,  or  any  thing  but  the  pure  text  of  fcripture  ; 
and  the  rabbinifls,  or  talmudifls,  who,  befides  this,  re- 
ceive the  traditions  of  the  ancients,  and  follow  the 
talmud. 

The  latter  are  again  divided  into  two  other  fects  ; 
pure  rabbinifls,  who  explain  the  fcripture  in  its  na- 
tural fenfe,  by  grammar,  hiftory,  and  tradition  ;  and 
cabbalifts,  who,  to  difcover  hidden  myflical  fenfes, 
which  they  fuppofe  God  to  have  couched  therein,  make 
ufe  of  the  cabbala,  and  the  myflical  methods  above- 
mentioned. 

CABECA,  or  Cabesse,  a  name  given  to  the  finefl 
filks  in  the  Eafl  Indies,  as  thofe  from  15  to  20  per 
cent,  inferior  to  them  are  called  barina.  The  Indian 
workmen  endeavour  to  pafs  them  off  one  with  the  o- 
ther  ;  for  which  reafon,  the  more  experienced  Euro- 
pean merchants  take  care  to  open  the  bales,  and  to 
examine  all  the  fkaines  one  after  another.  The  Dutch 
diftinguifh  two  forts  of  cabecas  ;  namely,  the  moor  ca- 
beca,  and  the  common  cabeca.  The  former  is  fold  at 
Amfierdam  for  about  i\\  fchellinghen  Flemifh,  and 
the  other  for  about  18.1. 

Cabeca  de  Vide,  a  fmall  fea-port  town  of  Alentejo 
in  Portugal,  with  good  walls,  and  a  flrong  caflle.  W. 
Long.  6.  43.  N.  Lat.  39.  o. 

CABENDA,  a  fea-port  of  Congo  in  Africa,  fitu- 
ated  in  E.  Long.  12.  2.  S.  Lat.  4.  5. 


CABES,  or  GabEs,  a  town  of  Africa,  in  th*  king- 
dom of  Tunis,  feated  on  a  river  near  the  gulph  of  the 
fame  name.     E.  Long.  10.  55.  N.  Lat.  33.  40. 

CABEZZO,  a  province  of  the  kingdom  of  Angola, 
in  Africa ;  having  Oacco  on  the  north,  Lubolo  on  the 
fouth,  the  Coanza  on  the  north- eafl,  and  the  Reinba 
on  the  fouth-weil.  It  is  populous,  and  well  flored 
with  cattle,  &c.  and  hath  a  mine  of  iron  on  a  moun- 
tain from  thence  called  the  iron  mountain,  which  yields 
great  quantities  of  that  metal ;  and  this  die  Portuguefe 
have  taught  the  natives  to  manufacture.  This  pro- 
vince is  watered  by  a  river  called  Bio  Longo,  and  other 
fmall  rivulets,  lakes,  &c.  The  trees  here  are  vafily 
large;  and  they  have  one  fort  not  unlike  our  apple-trees, 
the  bark  of  which  being  ilaihed  with  a  knife,  yields  an 
odoriferous  relin  of  the  colour  and  confiflency  of  wax, 
and  very  medicinal  in  its  nature,  only  a  little  too  hot 
for  Europeans,  unlefs  qualified  by  fome   cooling  drug. 

CABIDOS,  or  Cavidos,  a  long  meafure  ufed  at 
Goa,  and  other  places  of  the  Eafl  Indies  belonging  to 
the  Portuguefe,  to  meafure  fluffs,  linens,  &c.  and 
equal  to  iths  of  the  Paris  ell. 

CABIN,  a  room  or  apartment  in  a  fliip  where  any 
of  the  officers  ufually  reiide.  There  are  many  of  thefe 
in  a  large  fhip ;  the  principal  of  which  is  defigned  for 
the  captain  or  commander.  In  fhips  of  the  line  this 
chamber  is  furnifhed  with  an  open  gallery  in  the  fhip's 
flern,  as  alfo  a  little  gallery  on  each  quarter.  The 
apartments  where  the  inferior  officers  or  common  fail- 
ors  deep  and  mefs  are  ufually  called  Births  ;  which 
fee. 

The  bed-places  built  up  for  the  failors  at  the  fhip's 
fide  in  merchantmen  are  alfo  called  cabins. 

CABINDA,  the  chief  port  of  the  kingdom  of 
Angoy  in  Loango  in  Africa.  It  is  fituated  at  the 
mouth  of  a  river  of  the  fame  name  about  five  leagues 
north  of  Cape  Palmerino,  on  the  north  fide  of  the 
mouth  of  the  river  Zaire.  The  bay  is  very  commo- 
dious for  trade,  wooding,  and  watering. 

CABINET,  the  moll  retired  place  in  the  finefl 
part  of  a  building,  fet  apart  for  writing,  fludying,  or 
preferving  any  thing  that  is  precious. 

A  complete  apartment  confifls  of  a  hall,  anti-cham- 
ber, chamber,  and  cabinet,  with  a  gallery  on  one  fide. 
Hence  we  fay,  a  cabinet  of  paintings,  curiofities,  &c. 

Cabinet,  alfo  denotes  a  piece  of  joiner's  workman- 
fhip,  being  a  kind  of  prefs  or  cheft,  with  feveral  doors 
and  drawers. 

There  are  common  cabinets  of  oak  or  of  chefnut, 
varnilhed  cabinets  of  China  and  Japan,  cabinets  of  in- 
laid work,  and  fome  of  ebony,  or  the  like  fcarce  and 
precious  woods.  Formerly  the  Dutch  and  German 
cabinets  were  much  efleemed  in  France  ;  but  are  now 
quite  out  of  date,  as  well  as  the  cabinets  of  ebony 
which  came  from  Venice. 

Cabinet  is  alfo  ufed  in  fpeaking  of  the  more  felecf 
and  fecret  councils  of  a  prince  or  adminiflration.  Thus 
we  fay,  the  fecrets,  the  intrigues  of  the  cabinet.  To 
avoid  the  inconveniences  of  a  numerous  council,  the 
policy  of  Italy  and  practice  of  France  firft  introduced 
cabinet  councils.  King  Charles  I.  is  charged  with 
firft  eflablifhing  this  ufage  in  England.  Befides  his 
privy  council,  that  prince  erected  a  kind  of  cabinet 
council,  or  junto,  under  the  denomination  of  a  council 
of  ftate ;  compofed  of  archbilhop   Laud,  the    earl  of 
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Cabinet    Strafford,  and  lord  Colli ngtort,  with  the  fecrctaries  of 
ftatc.     Yet  fome  pretend  to  find  the  fubftance  of  a 
cabinet  council  of  much  greater  antiquity,   and  even 
allowed  by  parliament,  who  anciently  fettled  a  quo- 
rum of  perfons  molt  confided  in,  without  whofe  pre- 
fence  no  arduous  matter  was  to  be  determined  ;  giving 
ihein  power  to  act  without  confulting  the  reft  of  the 
council.     As  long  fince  as  the  28th  of  Henry  III.  a 
charter  paifed  in  affirmance  of  the  ancient  rights  of  the 
kingdom  ;  which  provided,  that  four  great  men,  cho- 
fen  by  common  content,  who  were  to  be  confervators 
of  the  kingdom,  among  other  things,  Ihould  fee  to  the 
difpofing  of  monies  given  by  parliament,  and  appro- 
priated to  particular  ufes  :   and  parliaments  were  to  be 
fummoned   as  they  ihould  advife.     Eut  even  of  thefe 
four,  any  two  made  a  quorum;  and  generally  the  chief 
juftice  of  England,  and  chancellor,  were  of  the  num- 
ber of  the  confervators.     Matth.  Par.  28.  Hen.  III. 
In  the  firfl  of  Henry  VI.  the  parliament  provides,  that 
the  quorum  for  theprivy  council  be  fix,  or  four  atleaft ; 
and   that  in  all  weighty  confiderations,  the  dukes  of 
Bedford  and  Gloucefter,  the  king's  uncles,  Ihould  be 
prefent ;  which  feems  to  be  erecting  a  cabinet  by  law. 
CABIRI,  a  term  in   the  theology    of  the  ancient 
Pagans,  fignifying   great  and  powerful  gods  ;  being  a 
name  given  to  the  gods  of  Samothracia.     They  were 
alfo  worfhipped  in  other  parts  of  Greece,   as  Lemnos 
and  Thebes,  where  the  cabiria  were  celebrated  in  ho- 
nour of  them  ;  thefe  gods  are  faid  to  be,   in  number, 
four,  viz.  Axieros,  Axiocerfa,Axiocerfus,  andCafmilus. 
CABIRIA,  feftivals  in  honour  of  the  Cabin,  cele- 
brated in  Thebes  and  Lemnos,  but  efpecially  in  Samo- 
thracia, an  ifland  confecrated  to  the  Cabiri.     All  who 
were  initiated  into  the  myfleries    of  thefe  gods,  were 
thought  to  be  fecured  thereby  from  ftofms  at  fea,  and 
all  other  dangers.     The  ceremony  of  initiation  was 
performed  by  placing  the  candidate,  crowned  with  o- 
live  branches,  and  girded  about  the  loins  with  a  purple 
ribband,  on  a  kind  of  throne,  about  which  the  prieits, 
and  perfons  before  initiated,  danced. 

CABLE,  a  thick,  large,  ftrong  rope,  commonly  of 
hemp,  which  ferves  to  keep  a  fhip  at  anchor. 

There  is  no  merchant- fhip,  however  weak,  but  has 
at  lealt  three  cables  ;  namely,  the  chief  cable,  or  cable 
of  the  fheet-anchor,  a  common  cable,  and  afmaller  one. 
Cable  is  alfo  faid  of  ropes,  which  ferve  to  raife 
heavy  loads,  by  the  help  of  cranes,  pullies,  and  other 
engines.  The  name  cable  is  ufually  given  to  fuch 
as  have,  at  leafl,  three  inches  in  circumference;  thofe 
that  are  lefs  are  only  called  ropes,  of  different  names 
according  to  their  ufe. 

Every  cable,  of  whatfoever  thicknefs  it  be,  is  com- 
pofed  of  three  ftrands  :  every  flrand  of  three  ropes  ; 
and  every  rope  of  three  twifls  :  the  twill  is  made  of 
more  or  lefs  threads,  according  as  the  cable  is  to  be 
thicker  or  thinner. 

In  the  manufacture  of  cables,  after  the  ropes  are 
made,  they  ufe  flicks,  which  they  pafs  firft  between 
the  ropes  of  which  they  make  the  ftrands,  and  after- 
.  wards  between  the  ftrands  of  which  they  make  the 
cable,  to  the  end  that  they  may  all  twift  the  better, 
and  be  more  regularly  wound  together  ;  and  alfo,  to 
prevent  them  from  entwining  or  entangling,  they  hang, 
at  the  end  of  each  flrand  and  of  each  rope,  a  weight  of 
lead  or  of  ftone. 
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The  number  of  threads  each  cable  is  compofed  of  is     Ca"ble. 
always  proportioned  to  its  length  and  thicknefs  ;  and         il 
it  is  by  this  number  of  threads  that  its  weight  and  va-    Ca^ot- 
lue  are  afcertained :  thus,  a  cable  of  three  inches  cir- 
cumference, or  one  inch  diameter,  ought  to  confift  of 
48  ordinary  threads,  and  to  weigh  192  pounds  ;  and 
on  this  foundation  is  calculated  the  following   table, 
very  ufeful  for  all  people  engaged  in  marine  commerce, 
who  fit  out  merchantmen   for  their  own  account,  or 
freight  them  for  the  account  of  others. 
A  table  of  the  number  of  threads  and  -weight  of  cables 
of  different  circumferences, 
Circumf.  Threads.  Weight. 

3  inches  48  192  pounds. 

4  77  308 

5  121  484 

6  174  696 

7  238  952 

8  311  1244 

9  393  1572 

10  485  1940 

11  598  2392 

12  699  2796 

13  821  3284 

14  952  3808 

15  1093  4372 

16  1244  4976 

17  M°4  5616 

18  1574  6296 

19  1754  7016 

20  1943  777-2 

Sheet-Anchor  Cable  is  the  greatefl  cable- belonging 
to  a  fhip. 

Stream  Cable,  a  hawfer  or  rope,  fbmething  fmaller 
than  the  bowers,  and  ufed  to  moor  the  fhip  in  a  river, 
or  haven,  fheltered  from  the  wind  and  fea,  &c. 

Serve  or  Plate  the  Cable,  is  to  bind  it  about  with 
ropes,  clouts,  &c.  to  keep  it  from  galling  in  the  hawfe. 

To  Jplice  a  Cable,  is  to  make  two  pieces  faft  toge- 
ther, by  working  the  feveral  threads  of  the  rope  the 
one  into  the  other. 

Pay  more  Cable,  is  to  let  more  out  of  the  fhip. 
Pay  cheap  the  Cable,  is  to  hand  it  out  apace.  Veer 
more  Cable,  is  to  let  more  out,  &c. 

Cable's  Length,  a  meafure  of  120  fathoms,  or  of 
the  ufual  length  of  the  cable. 

CABLED,  in  heraldry,  a  term  applied  to  a  crofs 
formed  of  the  two  ends  of  a  fhip's  cable  ;  fometimes 
alfo  to  a  crofs  covered  over  with  rounds  of  rope  ;  more 
properly  called  a  crofs  corded. 

Cabled  Flute,  in  architecture,  fuch  flutes  as  are  fil- 
led up  with  pieces  in  the  form  of  a  cable. 

CABOde  Istria,  the  capital  town  of  the  province 
of  Iflria,  in  the  territory  of  Venice  ;  and  the  fee  of  a 
bifhop.  It  is  feated  on  a  final  1  illand  in  the  gulf  of 
Venice,  and  is  joined  to  the  main  land  by  draw-bridges. 
E.  Long.  14.  22.  N.  Lat.  45.  49. 

CABOCHED,  in  heraldry,  is  when  the  heads  of 
beafts  are  borne  without  any  part  of  the  neck,  full-faced. 

CABOLETTO,  in  commerce,  a  coin  of  the  repub- 
lic of  Genoa,  worth  about  2d.  iterling. 

CABOT  (Sebaftian),  the  firft  difcoverer  of  the  con- 
tinent of  America,  was  the  fon  of  John  Cabot  a  Ve- 
netian. He  was  born  at  Briftol  in  1477;  and  was 
taught  by  his  father  arithmetic,  geometry,  and  cofmo- 

graphy. 
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Gabot,  graphy.  Before  he  was  20  years  of  age  he  made  fe- 
Cabra.  veral  voyages.  The  firlt  of  any  confequence  feems  to 
~~*~~  "*  have  been  made  with  his  father,  who  had  a  commiffion 
from  Henry  VII.  for  the  difcoveryof  a  north-weft  paf- 
fage  to  India.  They  failed  in  the  fpring  of  1497;  and 
proceeding  to  the  north-weft  they  difcovered  land, 
which  for  that  reafon  they  called  krlmavljla  or  New- 
foundland. Another  fmaller  illand  they  called  St  John, 
from  its  being  difcovered  on  the  feaft  of  St  John  Bap- 
tift ;  after  which,  they  failed  along  the  coalt  of  Ame- 
rica as  far  as  Cape  Florida,  and  then  returned  to  Eng- 
land with  a  good  cargo,  and  three  Indians  aboard. 
Stowe  and  Speed  afcribe  thefc  difcoveries  wholly  to 
Sebaftian,  without  mentioning  his  father. .  It  is  pro- 
bable that  Sebaftian,  after  his  father's  death,  made  fe- 
veral  voyages  to  thefe  parts,  as  a  map  of  his  difcove- 
ries, drawn  byhimfelf,  was  hung  up  in  the  privy  gar- 
den at  Whitehall.  However,  hiftory  gives  but  little 
account  of  his  life  for  near  20  years ;  -  when  he  went  to 
Spain,  where  he  was  made  pilot-major,  and  intruited 
with  reviewing  all  projects  for  difcoveries,  which  were 
then  very  numerous.  His  great  capacity  and  approved 
integrity  induced  many  eminent  merchants  to  treat  with 
him  about  a  voyage  by  the  new  found  ftraits  of  Ma- 
gellan to  the  Moluccas.  He  therefore  failed  in  1525, 
firft  to  the  Canaries;  then  to  the  Cape  Verd  illands; 
thence  to  St  Auguitine  and  the  illand  of  Patos;  when 
fome  of  his  people  beginning  to  be  mutinous,  and  re- 
filling to  pafs  through  the  ftraits,  he  laid  afide  the  de- 
fign  of  failing  to  the  Moluccas;  left  fome  of  the  prin- 
cipal mutineers  upon  a  defert  ifland ;  and,  failing  up 
the  rivers  of  Plate  and  Paraguay,  difcovered,  and  built 
forts  in,  a  large  tracl:  of  fine  country,  that  produced 
gold,  lilver,  and  other  rich  commodities.  He  thence  dif- 
patched  melfengers  to  Spain  for  a  fupply  of  provifions, 
ammunition,  goods  for  trade,  and  a  recruit  of  men  :  but 
his  requeltnot  being  readily  complied  with,  after  flay- 
ing five  years  in  America,  he  returned  home  ;  where 
he  met  with  a  cold  reception,  the  merchants  being  dif- 
pleafed  at  his  not  having  purfued  his  voyage  to  the 
Moluccas,  while  his  treatment  of  the  mutineers  had 
given  umbrage  at  court.  Hence  he  returned  to  Eng- 
land ;  and  being  introduced  to  the  duke  of  Somerfet, 
then  lord  protector,  a  new  office  was  erected  for  him  : 
he  was  made  governor  of  the  myftery  and  company  of 
the  merchant  adventurers  for  the  difcovery  of  regions, 
dominions,  illands,  and  places  unknown ;  a  peniion  was 
granted  him,  by  letters  patent,  of  166I.  13s.  4d.  per 
annum;  and  he -was  confulted  in  all  affairs  relative  to 
trade.  In  1522,  by  his  intereft,  the  court  fitted  out 
fomefhips  for  the  difcovery  of  the  northern  parts  of  the 
world.  This  produced  the  firft  voyage  the  Englifh 
made  to  Ruflia,  and  the  beginning  of  that  commerce 
which  has  ever  fmce  been  carried  on  between  the  two 
nations.  The  Ruflia  company  was  now  founded  by  a 
charter  granted  by  Philip  and  Mary :  and  of  this  com- 
pany Sebaftian  was  appointed  governor  for  life.  He  is 
laid  to  be  the  firft  who  took  notice  of  the  variation  of 
the  needle,  and  who  publifhed  a  map  of  the  world. 
The  exact  time  of  his  death  is  not  known,  but  he  lived 
to  be  above  70  years  of  age. 

CABRA,  a  town  of  the  kingdom  of  Tombut  in 
Africa.  It  is  a  large  town,  but  without  wails ;  and  is 
feated  on  the  river  Niger,  about  12  miles  from  Tom- 
but.    The  houfes  are  built  in  the  fliape  of  bells ;  and 


the  walls  are  made  with  ftakes  or  hurdles,  plaftered     Calnri 

with  clay,  and  covered  with  reeds  after  the  manner  of  Cabuliftuu. 

thatch.  This  place  is  verymuch  frequented  by  negroes 

who  come  here  by  water  to  trade.     The  town  is  very 

unhealthy,  which  is  probably  owing  to  its  low  fitua- 

tion.  The  colour  of  the  inhabitants  is  black,  and  their 

religion  a  fort  of  Mahometanifm.     They  have  plenty 

of  corn,  cattle,  milk,  and  butter;  but  fait  is  very  fcarce. 

The  judge  who  decides  controverlies  is  appointed  by 

the  king  of  Tombut.     E.  Long.  o.  50.     IN.  Lat.  14. 

21. 

CABUL,  or  Gaboul,  a  city  of  Alia,  and  capital 
of  the  province  of  Cabuliftan.  It  lies  in  E.Long. 68.  15J 
N.  Lat.  33.  30.  on  the  frontiers  of  Great  Bukharia, 
on  the  fouth  fide  of  the  mountains  which  divide  the 
territories  of  the  Mogul  from  that  part  of  Great  Tar- 
tary.  It  is  one  of  the  fineft  places  in  that  part  of  the 
world;  large,  rich,  and  very  populous.  As  it  is  con- 
fidered  as  the  key  of  the  Great  Mogul's  dominions  on 
that  fide,  great  care  is  taken  to  keep  its  fortifications 
in  repair,  and  a  numerous  garrifon  is  maintained  for  its 
fecurity.  It  lies  on  the  road  between  Samarcand  and 
Lahor ;  and  is  much  frequented  by  the  Tartars,  Per- 
fians,  and  Indians.  The  Ufbec  Tartars  drive  there  a 
great  trade  in  (laves  and  horfes,  of  which  it  is  faid  that 
no  fewer  are  fold  than  6o,coo  annually.  The  Perfians 
bring  black  cattle  and  fheep,  which  renders  provifions 
very  cheap.  They  have  alfo  wine,  and  plenty  of  all 
forts  of  eatables.  The  city  ftands  on  a  little  river  which 
falls  into  the  Indus,  and  thereby  affords  a  fhort  and 
fpeedy  paflage  for  all  the  rich  commodities  in  the 
country  behind  it,  which,  when  brought  to  Cabul,  are 
there  exchanged  for  flaves  and  horfes,  and  then  con- 
veyed bymerchants  of  different  countries  to  all  parts  of 
the  world.  The  inhabitants  are  molt  of  them  Indian 
pagans,  though  the  officers  of  the  Mogul  and  moft  of 
the  garrifon  are  Mahometans. 

CABULISTAN,  a  province  of  Afia.,  formerly  be- 
longing to  the  Great  Mogul;  but  ceded  in  1739  ro 
KouliKhan,  who  at  that  time  governed  Periia.  It  is 
bounded  on  the  north  by  Bukharia,  on  the  eaft  by  Cafch- 
mire,  on  the  weft  by  Zabuliftan  and  Candahar,  and  on 
the  fouth  by  Multan.  It  is  250  miles  in  length,  240 
in  breadth,  and  its  chief  town  is  Cabul.  This  countrv 
in  general  is  not  very  fruitful ;  but  in  the  vales  they 
have  good  pafture-lands.  The  roads  are  much  infefted 
with  banditti ;  which  obliges  the  natives  to  have  guards 
for  the  fecurity  of  travellers.  The  religion  of  the  Ca- 
buliftans  is  pagan,  and  their  extraordinary  time  of  de- 
votion is  the  full  moon  in  February,  and  continues  for 
two  days.  At  this  time  they  are  clothed  in  red,  make 
their  offerings,  dance  to  the  found  of  the  trumpet,  and 
makevifits  to  their  friends  in  mafquerade  dreHes.  They 
fay,  their  god  Crufman  killed  a  giant,  who  was  his 
enemy,  and  that  he  appeared  like  a  little  child  ;  in  me- 
mory of  which,  they  caufe  a  child  to  fhoot  at  the  figure 
of  a  giant.  Thofe  of  the  fame  tribe  make  bonefires,  and 
feaft  together  in  a  jovial  manner.  The  moral  part  of 
their  religion  confifts  in  charity;  for  which  reafon  they 
dig  wells  and  build  houfes  for  the  accommodation  of*, 
travellers.  They  have  plenty  of  provifions,  mines  of 
iron,  myrobolans,  aromatic  woods,  and  drugs  of  many 
kinds.  They  carry  on  a  great  trade  with  the  neigh- 
bouring countries ;  by  which  means  they  are  very  rich, 
and  are  fupplied  with  plenty  of  all  things. 

CAEURNS', 
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Cabums,  CABURNS,  on  Ihip-board,  are  fmall  lines  made  of 
Cacalia.  fpun  yarn,  to  bind  cables,  feize  tackles,  or  the  like. 
*  *  '  CACALIA,  in  botany  ;  a  genus  of  the  polygamia 
aequalis  order,  belonging  to  the  fyngenefia  clafs  of 
plants.  The  receptacle  is  naked  ;  the  pappus  hairy  ; 
the  calyx  cylindrical,  oblong,  and  caliculated,  or  having 
a  fmall  calyx  of  very  ihort  leaks  only  at  the  bafe. 

Species,  i.  The  iiiaveolens,  with  a  herbaceous  flalk, 
is  a  native  of  North  America.  It  hath  a  perennial  creep- 
ing root  which  fends  out  many  ftalks,  garnilhed  with 
triangular  fpear-ihaped  leaves  fharply  fawed  on  their 
edges,  of  a  pale  green  on  their  under  fide,  but  a  deep 
mining  green  above,  placed  alternately.  The  ftalks  rife 
to  the  height  of  feven  or  eight  feet,  and  are  terminated 
by  umbels  of  white  flowers,  which  are  facceeded  by  ob- 
long feeds  covered  with  down.  It  flowers  in  Auguft, 
and  the  feeds  ripen  in  October.  The  ftalks  decay  in 
autumn,  and  new  ones  rife  in  the  fpring.  This  plant 
multiplies  greatly  by  its  fpreading  roots,  as  alfo  by  the 
feeds,  which  are  fpread  to  a  great  diftance  by  the  wind, 
the  down  which  adheres  to  them  being  greatly  afTifting 
to  their  conveyance.  The  roots  which  have  been  caft 
out  of  Chelfea  garden,  being  carried  by  the  tide  to  a 
great  diftance,  have  fixed  themfelves  to  the  banks  of 
the  river,  and  increafed  fo  much,  that  in  a  few  years 
this  fpecies  may  probably  appear  as  a  native  of  Eng- 
land. 2.  The  ficoides  is  a  native  of  the  Cape  of  Good 
Hope.  It  rifes  with  ftrong  round  ftalks  to  the  height 
of  feven  or  eight  feet,  woody  at  bottom,  but  foft  and 
fucculent  upward,  fending  out  many  irregular  branches, 
garnilhed  more  than  half  their  length  with  thick,  taper, 
fucculent  leaves,  a  little  comprefled  on  two  fides,  end- 
ing in  points,  covered  with  a  whitifli  glaucous  farina, 
which  comes  ofFwhen  handled.  Thefe,  when  broken, 
emit  a  ftrong  odour  of  turpentine,  and  are  full  of  a  vif- 
cous  juice  ;  at  the  extremity  of  the  branches  the  flowers 
arc  produced  in  fmall  umbels  ;  they  are  white,  tubu- 
lons,  and  cut  into  five  parts  at  the  top.  The  leaves  of 
this  plant  are  pickled  by  the  French,  who  efteem  them 
much  ;  and  in  doing  this  they  have  a  method  of  pre- 
ferving  the  white  farina  upon  them,  which  adds  great- 
ly to  the  beauty  of  the  pickle  when  brought  to  table. 
3.  The  kleinia,  with  a  compound  fhrubby  ftalk,  grows 
naturally  in  the  Canary  i (lands,  but  has  long  been  culti- 
vated in  the  Englilh  gardens.  It  rifes  with  a  thick 
flefliy  ftem  divided  at  certain  diftances,  as  it  were,  into 
fo  many  joints.  Each  of  thefe  divilions  fwell  much 
larger  in  the  middle  than  they  do  at  each  end;  and  the 
ftalks  divide  into  many  irregular  branches  of  the  fame 
form,  which,  toward  their  extremities,  are  garnifhed 
with  long,  narrow,  fpear-ihaped  leaves  of  a  glaucous  co- 
lour, ftanding  all  round  the  ftalks  without  order.  As 
they  fall  off,  they  leave  a  fear  at  the  place,  which  al- 
ways remains  on  the  branches.  The  flowers  are  pro- 
duced in  large  clufters  at  the  extremity  of  the  branch- 
es, which  are  tubulous,  and  of  a  faint  carnation  colour. 
They  appear  in  Auguft  and  September,  but  continue 
great  part  of  October,  and  are  not  fucceeded  by  feeds 
in  England.  There  have  been  ftones  and  foflils  dug 
up  at  a  very  great  depth  in  fome  parts  of  England 
having  very  perfect  impreffionsof  this  plant  upon  them ; 
from  whence  Dr  Woodward  has  fuppofed  the  plants 
were  lodged  there  at  the  univerfal  deluge  ;  and  finding 
the  impreffionsof  many  other  plants  and  animals  which 
are  natives  of  thofe  iflands,  he  concludes  that  the  wa- 
.  ter  flowed  hither  from  the  fouth-weft.    This  plant  has 
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been  called  the  cabbage-tree }  from  therefemblance  which  Cacalia 
the  ftalk  of  it  has  to  the  cabbage  :  others  have  intitled 
it  car/iati»n-tree,  from  the  fhape  of  the  leaves  and  the 
colour  of  the  flowers.  Belides  thefe,  there  are  feven 
other  fpecies,  viz.  the  alpina,  with  kidney-fhaped 
leaves  ;  the  glabra,  with  fmooth  leaves  ;  the  atriplici- 
folia,  with  heart-fnaped  fmuated  leaves  ;  the  papillaris, 
with  a  fhrubby  ftalk  guarded  on  every  fide  with  broken 
rough  footftalks ;  the  ante-euphorbium,  with  oblong  oval 
leaves;  thefonchifolia,withlyre-fhaped  indented  leaves; 
and  the  lutea,  with  leaves  divided  into  five  acute  parts. 

Culture.  The  three  fpecies  defcribed  above  are  very 
ealily  propagated.  The  firft  will  propagate  itfelf,  as 
already  mentioned,  either  by  roots  or  feeds.  The  fe- 
cond  is  eafily  propagated  by  cuttings  during  the  fum- 
mer  months:  Thefe  fhould  be  cut  from  the  plants  and 
laid  to  dry  a  fortnight,  that  the  wround  may  be  healed 
over  before  they  are  planted.  Moft  people  plunge  the 
pots  in  which  thefe  are  planted  into  an  hot  bed,  to  pro- 
mote their  putting  out  roots  ;  but  if  planted  in  June 
or  July,  they  will  root  as  well  in  the  open  air.  Even 
branches  broken  off  by  accident  have  frequently  put 
out  roots  when  fallen  on  the  ground,  without  any  care. 
Thefe  branches  may  be  kept  fix  months  out  of  the 
ground,  and  will  take  root  if  planted.  This  fhould  have 
a  light  fandy  earth,  and  in  winter  be  placed  in  an  airy 
glafs-cafe,  where  they  may  enjoy  the  fun  and  air  in 
mild  weather,  but  muft  be  protected  from  froft.  Du- 
ring the  winter  feafon  the  plants  muft  have  but  little 
water  ;  and  in  fu miner,  when  they  are  placed  in  the 
open  air,  it  fhould  not  be  given  to  them  too  often,  nor 
in  great  quantity.  The  third  is  alfo  propagated  by 
cuttings,  and  the  plants  require  the  fame  culture;  but 
muft  have  a  dry  warm  glafs-cafe  in  winter,  and  very 
little  wrater,  being  fubject  to  rot  with  wet.  In  fummer 
they  muft  be  placed  in  the  open  air  in  a  warm  fheltered 
fituation,  and  in  very  dry  weather  refrefhed  moderately 
with  water.  With  this  management  the  plants  will  flower 
annually,  and  grow  to  the  height  of  eight  or  ten  feet. 

CACAO.     See  Thf.obroma. 

CACCOONS.     See  Fi.evillea. 

CACERES,  a  town  of  Spain,  in  the  province  of 
Eftremadura,  is  feated  on  the  river  Saler,  and  noted 
for  the  exceeding  fine  wool  which  the  flieep  bear  in  the 
neighbourhood.  Between  this  town  and  Brocos,  there 
is  a  wood,  where  the  allies  defeated  the  rear-guard  of 
the  duke  of  Berwick,  on  the  7th  of  April  1706.  E. 
Long.  6.  47.  N.  Lat.  59.  15. 

CACHALOT,  in  itchthyology.     See  Physeter. 

CACHAN,  or  Cashan,  a  confiderable  town  of 
Perlia  in  Irac  Agemi,  where  they  carry  on  an  exten- 
five  trade  in  filks,  filver,  and  gold  brocades,  and  fine 
earthern  ware.  It  is  fituated  in  a  vaft  plain,  55  miles 
from  Ifaphan.     E.  Long.  50.  2.  N.  Lat.  34.  10. 

CACHAO,  a  province  of  the  kingdom  of  Tonquin 
in  Afia,  fituated  in  the  heart  of  the  kingdom,  and  fur- 
rounded  by  the  other  feven.  Its  foil  is  feriile,  and  in 
fome  places  mountainous,  abounding  with  variety  of 
trees,  and  particularly  that  of  varnifh.  Moft  of  thefe 
provinces  carry  on  fome  branch  of  the  filk  manufacture, 
but  this  moft  of  all.  It  takes  its  name  from  the  capi- 
tal, which  is  alfo  the  metropolis  of  the  whole  kingdom, 
though  in  other  refpects  hardly  comparable  to  a  Chi- 
nefe  one  of  the  third  rank. 

C  ac  h  a  o,  a  city  of  the  province  of  that  name,  in  the 
kingdom  of  Tonquin  in  Afia,  fituated  in  E.  Long. 
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Cachao.    ioj.  ?i.  N.   Lat.  22.  10.  at  about  80  leagues  diftance 


"♦  from  the  lea.  It  is  prodigioully  crowded  with  people, 
iufomuch  that  the  fitreets  are  hardly  pallable,  efpecially 
011  market  days.  Thefe  vaft  crowds,  however,  come 
moftly  from  the  neighbouring  villages  ;  upon  which 
account  thefe  villages  have  been  allowed  their  halls  in 
particular  parts  of  the  city,  where  they  bring  and  dif- 
pofe  of  their  wares.  The  town  itfelf,  though  the  me- 
tropolis of  the  whole  Tonquinefe  kingdom,  hath  nei- 
ther walls  nor  fortifications.  The  principal  ftreets  are 
wide  and  airy,  but  the  reft  of  them  narrow  and  ill- 
paved  ;  and  except  the  palace  royal  and  arfenal,  the  town 
hath  little  elfe  worth  notice.  The  houfes  are  low  and 
mean,  moftly  built  of  wood  and  clay,  and  not  above  one 
itory  high.  The  magazines  and  warehoufes  belonging 
to  foreigners  are  the  ouly  edifices  built  of  brick  ;  and 
which,  though  plain,  yet,  by  reafon  of  their  height 
and  more  elegant  ftructure,  make  a  conliderable  fliow 
among  thole  rows  of  wooden  huts.  From  the  combuf- 
tibility  of  its  edifices,  this  city  fuffers  frequent  and 
dreadful  conflagrations.  Thefe  fpread  with  fuch  fur- 
prifmg  velocity,  that  fome  thoufands  of  houfes  are  of- 
ten laid  in  afhes  before  the  fire  can  be  extinguilhed. 
To  prevent  thefe  fad  confequences,  every  houfe  hath 
either  in  its  yard  or  even  in  its  centre,  fome  low  baild- 
ing  of  brick,  in  form  of  an  oven,  into  which  the  inha- 
bitants on  the  firft  alarm  convey  their  moft  valuable 
goods.  Befides  this  precaution,  which  every  family 
takes  to  fecure  their  goods,  the  government  obliges 
them  to  keep  a  cittern,  or  fome  other  capacious  vellel, 
always  full  of  water  on  the  top  of  their  houfe,  to  be 
ready  on  all  occafions  of  this  nature  ;  as  likewife  a  long 
pole  and  bucket,  to  throw  water  from  the  kennel  upon 
the  houfes.  If  thefe  two  expedients  fail  of  fupprefling 
the  flames,  they  immediately  cut  the  ftraps  which  faf- 
ten  the  thatch  to  the  walls,  and  let  it  fall  in  and  wafte 
itfelf  on  the  ground.  The  king's  palace  ftands  in  the 
centre  of  the  city ;  and  is  furrounded  with  a  ftout  wall, 
within  wrhofe  cincture  arefeen  a  great  number  of  apart- 
ments two  ftories  high,  whofe  fronts  and  portals  have 
fomething  of  the  grand  taite.  Thofe  of  the  king  and 
his  wives  are  embellifhed  with  variety  of  carvings  and 
gildings  after  the  Indian  manner,  and  all  finely  var- 
niihed.  In  the  outer  court  are  a  vaft  number  of  fump- 
tuous  ftables  for  the  king's  hones  and  elephants.  The 
appearance  of  the  inner  courts  can  only  be  conjectured  ; 
for  the  avenues  are  not  only  fliut  to  all  ftrangers, 
but  even  to  the  king's  fubjects,  except  thofe  of  the 
privy  council,  and  the  chief  minifters  of  ftate  :  yet  we 
are  told,  that  there  are  ftair-cafes  by  which  people  may 
mount  up  to  the  top  of  the  walls,  which  are  about  18 
or  20  feet  high  ;  from  whence  they  may  have  a  dif- 
tant  view  of  the  royal  apartments,  and  of  the  fine  par- 
terres and  fifh-ponds  that  are  between  the  cincture  and 
them.  The  front  wall  hath  a  large  gate,  well  orna- 
mented, which  is  never  opened  but  when  the  king  goes 
in  and  out  ;  but  at  fome  diftance  from  it  on  each  fide 
there  are  two  pofterns,  at  which  the  courtiers  and  fer- 
vants  may  go  in  and  out.  This  cincture,  which  is  of 
a  vaft  circumference,  is  faced  with  brick  within  and 
without,  and  the  whole  ftructure  is  terminated  by  wide 
fpacious  gardens  ;  which,  though  ftored  with  great  va- 
riety of  proper  ornaments,  are  deftitute  of  the  gran- 
deur and  elegance  obferved  in  the  palaces  of  European 
princes.  Befides  this  palace,  the  ruins  of  one  ftill  more 
magnificent  are  to  be  obferved,  and  are  called  Libatvia. 


The  circumference  is  faid  to  have  been  betwixt  iix  and  Cacha*, 
feven  miles  :  fome  arches,  porticoes,  and  other  orna- 
ments, are  ftill  remaining  ;  from  which,  and  fome  of 
its  courts  paved  with  marble,  it  may  be  concluded  to 
have  been  as  magnificent  a  ftructure  as  any  of  the  eaft- 
ern  parts  can  fhow.  The  arfenal  is  likwife  a  large 
and  noble  building,  well  ftored  with  ammunition  and 
artillery  The  Engliih  factory  is  fituated  on  the  north 
fide  of  the  city,  fronting  the  river  Song-koy.  It  is  a 
handfome  low-built  houfe,  with  a  fpacious  dining-room 
in  the  centre  ;  and  on  each  fide  are  the  apartments  of 
the  merchants,  factors,  and  fervants.  At  each  end  of 
the  building  are  fmaller  houfes  for  other  ufes,  as  ftore- 
houfes,  kitchen,  &c.  which  form  two  wings  with  the 
fquare  in  the  middle,  and  parallel  with  the  river,  near 
the  bank  of  which  ftands  a  long  flag-ftaff,  on  which 
they  commonly  difplay  the  Engliih  colours  on  Sun- 
days and  all  remarkable  days.  Adjoining  to  it,  on  the 
fouth  fide,  is  the  Daniih  factory,  which  is  neither  fo 
large  nor  fo  handfome.  On  the  fame  fide  of  the  river 
runs  a  long  dike,  whofe  timber  and  ftones  are  fo  firmly 
fattened  together,  that  no  part  of  it  can  be  ftirred  with- 
out moving  the  whole.  This  work  was  raifed  on  thofe 
banks  to  prevent  the  river,  during  the  time  of  their 
vaft  rains,  from  overflowing  the  city  ;  and  it  has  hi- 
therto anfwered  its  end  ;  for  though  the  town  ftands 
high  enough  to  be  in  no  danger  from  land-floods,  it 
might  yet  have  been  otherwife  frequently  damaged,  if 
not  totally  laid  under  water,  by  the  overflowing  of  that 
river.  Some  curious  obfervations  have  been  commu- 
nicated to  the  royal  fociety  concerning  differences  be- 
tween the  tides  of  thofe  feas  and  thofe  of  Europe,  viz. 
that  on  the  Tonquinefe  coaft  ebbs  and  flows  but  once 
in  24  hours  ;  that  is,  that  the  tide  is  rifing  during  the 
fpace  of  12  hours,  and  can  be  eafily  perceived  during 
two  of  the  moon's  quarters,  but  can  hardly  be  obfer- 
ved during  the  other  two.  In  the  fpring  tides,  which 
laft  14  days,  the  waters  begin  to  rife  at  the  rifing  of 
the  moon  ;  whereas  in  the  low  tides,  which  continue 
the  fame  number  of  days,  the  tide  begins  not  till  that 
planet  is  got  below  the  horizon.  Whilftitis  paffing 
through  the  fix  northern  figns,  the  tides  are  obferved 
to  vary  greatly,  to  rife  fometimes  very  high,  and  fome- 
times  to  be  very  low ;  but  when  it  is  once  got  into  the 
fouthern  part  of  the  zodiac,  they  are  then  found  to  be 
more  even  and  regular, 

CACHECTIC,  fomething  partaking  of  the  nature 
of,  or  belonging  to,  a  cachexy. 

CACHEO,  a  town  of  Negroland  in  Africa,  feated 
on  the  river  St  Domingo.  It  is  fubjeet  to  the  Portu- 
guefe,  who  have  three  forts  there,  and  carry  on  a  great 
trade  in  wax  and  flaves.  W.  Long.  14.  55.  N.  Lat. 
12.  o. 

CACHEXY,  in  medicine,  a  vicious  ftate  of  the 
humours  and  whole  habit.  See  (the  Index  fubjoined 
to)  Medicine. 

CACHRYS,  in  botany  :  A  genus  of  the  digynia 
order  belonging  to  the  pentandria  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  45th  order, 
U?nbellata?.  The  fruit  is  fubovate,  angled,  and  cork 
or  fpongy  rinded. 

There  are  five  fpecies,  viz.  the  trifida,  with  bipinna- 
ted  leaves  ;  the  ficula,  with  double  winged  leaves  ;  the 
libanotis,  with  fmooth  furrowed  feeds  ;  the  linearia,. 
with  plain  channelled  fruit ;  and  the  hungarica,  with  a 
plain,  fungous,  channelled  feed,  All  thefe  are  per- 
ennial 
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Carlmnde.  ennial  plants,  riling  pretty  high,  and  bearing  large  um- 
bels of  yellow  flowers,  and  may  be  propagated  by  feeds 
which  ought  to  ,be  fown  foon  after  they  are  ripe  ;  for 
if  they  are  kept  out  of  the  ground  till  the  next  fpring, 
they  often  mifcarry.  They  mnfl  alfo  be  fown  in  a 
fhady  border  where  they  are  to  remain  :  for  the  plants, 
having  long  top -roots,  will  not  bear  tranfplanting  fo 
well  as  many  others.  The  Hungarians  in  the  neigh- 
bourhood of  Erlaw,  and  thofe  who  border  on  Tran- 
fylvrania,  Servia,  &c.  eat  the  root  of  the  fifth  fpecies 
in  a  fcarcity  of  corn  for  want  of  other  bread. 

CACHUNDE,  the  name  of  a  medicine,  highly  ce- 
lebrated among  the  Chinefe  and  Indians,  and  made  of 
feveral  aromatic  ingredients,  the  perfumes,  medicinal 
earth,  and  precious  ftones :  they  make  the  whole  into 
a  flifF  pafte,  and  form  out  of  it  feveral  figures  accord- 
ing to  their  fancy,  which  are  dried  for  ufe:  thefe  are 
principally  ufed  in  the  Eafl  Indies,  but  are  fometimes 
brought  over  to  Portugal.  In  China,  the  principal 
perfons  ufually  carry  a  final]  piece  in  their  mouths, 
which  is  a  continued  cordial,  and  gives  their  breath  a 
very  fweet  fmell.  It  is  a  highly  valuable  medicine 
alio,  in  all  nervous  complaints  ;  and  is  efteemed  a 
prolonger  of  life,  and  a  provocative  to  venery,  the  two 
great  intentions  of  molt  of  the  medicines  in  ufe  in  the 
Eafl. 

CACOCHYLIA,  or  Cacochymia,  a  vicious  flate 
of  the  vital  humours,  efpecially  of  the  mafs  of  blood  ; 
arifing  either  from  a  diforder  of  the  fecretions  or  exe- 
cretions,  or  from  external  contagion.  The  word  is 
Greek,  compound  of  xax.®*.  ill,  and  xvu©~  juice. 

CACOPHONIA,  in  grammar  and  rhetoric,  the 
meeting  of  two  letters,  or  fyllables,  which  yield  an  un- 
couth and  difagreeable  found.  The  word  is  compound- 
ed of  *«*(>;  evtj,  and  qa>\n,  voice. 

Cacophonia,  in  medicine,  denotes  a  voice  or  de- 
privation of  the  voice  or  fpecch  ;  of  which  there  are 
two  fpecies,  aphonia  and  dyfphonia. 

CACTUS,  in  botany:  A  genus  of  the  monogynia 
order,  belonging  to  the  icofmdria  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  13th  order, 
Succulents.  The  calyx  is  monophyllous  ;  fuperior,  or 
above  the  receptacle  of  the  fruit  imbricated  ;  the  co- 
rolla polypetalous  ;  the  fruit  an  unilocular,  polyfperm- 
011s  berry.  To  this  genus  Linnaeus  has  added  the  ce- 
reus  and  opuntia.  There  are  24  fpecies,  all  natives  of 
the  Weft  Indies  and  Mexico. 

The  cacti  are  plants  of  a  lingular  ftructure,  but  e- 
fpecially  the  larger  kinds  of  them  ;  which  appear  like 
a  large,  fiefliy,  green  melon,  with  deep  ribs,  fet  all 
over  with  ftrong  fharp  thorns  ;  and,  when  the  plants 
are  cut  through  the  middle,  their  inlide  is  a  foft,  pale- 
green,  flefhy  fubflance,  very  full  of  moiflure.  The 
fruit  of  all  the  fpecies  is  frequently  eaten  by  the  inha- 
bitants of  the  Weft  Indies.  The  fruits  are  about  three 
quarters  of  an  inch  in  length,  of  a  taper  form,  drawing 
to  a  point  at  the  bottom  toward  the  plant,  but  blunt  at 
the  top  where  the  empalement  of  the  flower  was  fitua- 
ted.  The  tafle  is  agreeably  acid,  which  in  a  hot  coun- 
try mutt  render  the  fruit  more  grateful. 

The  cochineal  animals  are  fupported  on  a  fpecies 
called  cattus  cochenillifer. — The  flower  of  the  cactus 
grandirlora  (one  of  the  creeping  cereufes)  is  faid  to  be 
rand  and  beautiful  as  any  in  the  vegetable  fyftem  : 
It  begins  to  open  in  the  evening  about  feven  o'clock, 
is  in  perfection  about  eleven,  and  fades  about  four  in 
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the  morning:  fo  that  the  fame  flower  only  continues  Cacus, 
in  perfection  about  fix  hours.  The  calyx  when  ex- 
panded is  abotit  a  foot  in  diameter,  of  a  fplendid  yel- 
low within,  and  a  dark  brown  without;  the  petals  are 
many,  and  of  a  pure  white ;  and  the  great  number  of 
recurved  flamina,  furrounding  the  ftyle  in  the  centre  of 
the  flower,  make  a  grand  appearance,  to  which  may 
be  added  the  fine  fcent,  which  perfumes  the  air  to  a 
confu'.erable  diftance.     It  flowers  in  Jtdy. 

CACUS,  in  fabulous  hiftory,  an  Italian  fhepherd 
upon  mount  Aventine.  As  Hercules  was  driving 
home  the  herd  of  king  Geryon  whom  he  had  llain, 
Cacus  robbed  him  of  fome  of  his  oxen,  which  he  drew 
backward  into  his  den  left  they  fhould  be  difcovered. 
Hercules  at  laft  finding  them  out  by  their  lowing,  or 
the  robbery  being  difcovered  to  him,  killed  Cacus  with 
his  club.  He  was  Vulcan's  fon,  of  prodigious  bulk, 
and  half  man  half  fatyr. 

C  ADAN,  a  town  of  Bohemia,  in  the  circle  of  Zats, 
feated  on  the  northern  bank  of  the  river  Egra,  in  E. 
Long.  13.  34.  N.  Lat.  50.  20. 

CADARI,  or  Kadari,  a  feet  of  Mahometans,  who 
aflert  free-will ;  attribute  the  actions  of  men  to  men 
alone,  not  to  any  ferret  power  determining  the  will ; 
and  deny  all  abfoute  decrees,  and  predeftinadon.  The 
author  of  this  feet  was  Mabed  ben  Kaled  Al  Gihoni, 
who  fullered  martyrdom  for  it.  The  word  comes  from 
the  Arabic,  -\-\p,cadara,  power.  BenAun  calls  the  Ca- 
darians  the  Magi,  or  Manichees  of  the  Muflulmen. 

CADE,  a  cag,  cafk,  or  barrel.  A  cade  of  herrings 
is  a  vellel  containing  the  quantity  of  500  red  herrings, 
or  1000  fprats. 

Cadk  Lamb,  a  young  lamb  weaned,  and  brought  up 
by  hand,  in  a  houfe;  oiled  pet-la?i/b. 

Cade-OH,  in  the  Materia  Medica,  a  name  given  to 
an  oil  much  in  ufe  in  f<  _.,e  parts  of  France  and  Ger- 
many. The  phyiicians  call  it  (ileum  cada-,  or  olei/m  d: 
cada.  This  is  fuppofed  by  fome  to  be  the  the  piiltlseum 
of  the  ancients,  but  improperly  ;  it  is  made  of  the  fruit 
of  the  oxycedrus,  which  is  called  by  the  people  of 
thefe  places  cada. 

CADE-JVorm,  in  zoology,  the  maggot  or  worm  of  a 
fly  called  phrvganea.  It  is  ufed  as  a  bait  in  angling. 
See  Phryganea. 

CADEA,  or  The  league  of  the  house  or 
God,  is  one  of  thofe  that  compofe  the  republic  of  the 
Grifons,  and  the  moft  powerful  and  extenfive  of  them 
all.  It  contains  the  bifhopric  of  Coire,  the  great  valley 
of  Engadine;  and  that  of  Bragail  or  Pregal.  Of  the  1 1 
great,  or  21  final  1  communities,  there  are  but  two  that 
fpeak  the  German  language;  that  of  the  reft  is  called 
the  Rhetic,  and  is  a  dialect  of  the  Italian.  The  Pro- 
teftant  religion  is  moft  prevalent  in  this  league,  which 
has  been  allied  to  the  Swifs  cantons  ever  fmce  the  year 
1498.     Coire  is  the  capital  town. 

CADENAC,  a  town  of  France  in  Guerci,  on  the 
confines  of  Bouergue,  feated  on  the  river  Lot,  in  E. 
12  N.  Lat.  44.  3*6. 

CADENCE,  or  Repose,  in  mufic,  (from  the  La- 
tin cad  ere  to  fall  or  defceud);  the  termination  of  an 
harmonical  phrafe  on  a  repofe,  or  on  a  perfect  chord. 
See  Music,  art.  73 — 76,  and  152 — 137. 

Cadence,  in  reading,  is  afallingof  the  voice  below 
the  key- note  at  the  clofe  of  every  period.  In  reading, 
whether  profe  or  verfe,  a  certain  tone  isaifumed  which 
is  called  the  key-note;  and  in  this  tone  the  bulk  of  the 
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words  arc  founded  j  but  this  note  is  generally  lowered 
towards  the  clofe  of  every  fentence. 

Cadence,  in  the  manage,  an  equal  meafure  or  pro- 
portion, obferved  by  a  horfe  in  all  his  motions;  fo 
that  his  times  have  an  equal  regard  to  one  another, 
the  one  does  not  embrace  or  take  in  more  ground  than 
the  other,  and  the  horfe  obferves  his  ground  regu- 
larly. 

CADENE,  one  of  the  forts  of  carpets  which  the 
Europeans  import  from  the  Levant.  They  are  the 
worft  fort  of  all,  and  are  fold  by  the  piece  from  one  to 
two  piaftres  per  carpet. 

CADENET,  a  town  of  France  in  Provence,  and  in 
the  Viguirie  of  Apt.  E.  Long.  5.  30.  N.  Lat.  43.  40. 

CADES,  or  Kadesh,  (anc.  geog.)  a  town  in  the 
Wildernefs  of  Zin,  in  Arabia  Petrasa ;  the  firft  en- 
campment of  the  Ifraelites,  after  their  departure  from 
Eziongeber;  and  from  which  the  Wildernefs  of  Zin 
was  called  Cades ;  the  burial-place,  of  Miriam,  with 
the  rock  and  water  of  Meribah  in  it.  Another  Cades 
a  town  of  the  tribe  of  Judah,  Jofhua  xv.  23.  Cadef- 
barnea,  called  alfo  Cades. 

CADESBARNEA,  (anc.  geog.)  a  town  of  the 
Wildernefs  of  Paran,  on  the  confines  of  Canaan,  from 
which  the  fpies  were  fent  out ;  fometimes  limply  called 
Cades,  but  diftinct  from  the  Cades  in  the  Wildernefs  of 
Zin. 

CADET,  the  younger  fon  of  a  family,  is  a  term 
naturalized  in  our  language  from  the  French.  At  Pa- 
ris, among  the  citizens,  the  cadets  have  an  equal  patri- 
mony with  the  reft.  At  Caux  in  Normandy,  the 
cnftom,as  in  England,  is  to  leave  all  to  the  eldeft,  except 
a  fin  all  portion  to  the  cadets.  In  Spain,  it  is  ufual  for 
one  of  the  cadets  in  great  families  to  take  the  mother's 
name. 

Cadet  is  alfo  a  military  term  denoting  a  young  gen- 
tleman who  choofes  to  carry  arms  in  a  marching  regi- 
ment as  a  private  man.  His  views  are,  to  acquire  fome 
knowledge  in,the  art  of  war,  and  to  obtain  a  com- 
miflion  in  the  army.  Cadet  differs  from  volunteer,  as 
the  former  takes  pay,  whereas  the  latter  ferves  without 

CADI,  or  Cadhi,  a  judge  of  the  civil  affairs  in  the 
Turkifh  empire.  It  is  generally  taken  for  the  judge  of 
a  town;  judges  of  provinces  being  diftinguifhed  by  the 
appellation  of  moulds. 

We  find  numerous  complaints  of  the  avarice,  ini- 
quity, and  extortion,  of  the  Turkifh  cadis ;  all  juftice 
is  here  venal;  the  people  bribe  the  cadis,  the  cadis  bribe 
the  moulas,  the  moulas  the  cadilefchers,  and  the  cadi- 
lefchers  the  mufti.  Each  cadi  has  his  ferjeants,  who 
are  to  fummon  perfons  to  appear  and  anfwer  complaints. 
If  the  party  fummoned  fails  to  appear  at  the  hour  ap- 
pointed, fentence  is  pafTed  in  favour  of  his  adverfary. 
It  is  ufually  vain  to  appeal  from  the  fentences  of  the 
cadi,  fince  the  affair  is  never  heard  anew,  but  judg- 
ment is  paffed  on  the  cafe  as  ftated  by  the  cadi.  But 
the  cadis  are  often  cathiered  and  punifhed  for  crying  in- 
juftice  with  the  baftinado  and  mulcts;  the  law,  how- 
ever, does  not  allow  them  to  be  put  to  death.  Con- 
ftantinople  has  had  cadis  ever  fince  the  year  1 390,  when 
Bajazet  I.  obliged  John  Paleologus,  Emperor  of  the 
Greeks,  to  receive  cadis  into  the  city  to  judge  all  con- 
troverfies  happening  between  the  Greeks  and  the  Turks 
•fettled  there.  In  fome  countries  of  Africa,  the  cadis 
Vol.  IV, 


are  alfo  judges  of  religious  matters.  Among  the  Moors, 
cadis  is  the  denomination  of  their  higher  order  of 
priefts  or  doctors,  anfwering  to  the  rabbins  among  the 
Jews. 

CADIACI,  the  Turkifh  name  of  Chalcedon.  See 
Chalcedon. 

CADILESCHER,  a  capital  officer  of  juftice  among 
the  Turks,  anfwering  to  a  chief  juftice  among  us. 

It  is  faid,  that  this  authoriry   was  originally  confined 
to  the  foldiery  ;  but  that,  at  prefent,  it  extends  itfelf 
to  the  determination  of  all  kinds  of  law-fuits;  yet  is 
neverthelefs  i'ubject  to  appeals. 

There  are  but  three  cadilefchers  in  all  the  grand  fig- 
nior's  territories:  the  firft  is  that  of  Europe;  the  fe- 
cond,  of  Natolia  ;  and  the  third  refides  at  Grand  Cairo. 
This  laft  is  the  moft  confiderable  :  they  have  their  feats 
in  the  divan  next  to  the  grand  vizir. 

CADILLAC,  a  town  of  France  in  Guienne,  and 
in  Bazadois,  near  the  river  Garonne,  with  a  handfomc 
caftle,  fituated  in  W.  Long.  o.  15.  N.  Lat.  44.  37. 

CADIZ,  a  city  and  port  town  of  Andalufiain  Spaing 
fituated  on  the  illand  of  Leon,  oppofite  to  Port  Si; 
Mary  on  the  continent,  about  60  miles  fourh-wefi  of 
Seville,  and  40  north-weft  of  Gibraltar.  W.  Long.  6. 
40.  N.  Lat.  36.  30. 

It  occupies  the  whole  furface  of  the  weftern  extre- 
mity of  the  ifland,  which  is  compofed  of  two  lar^e 
circular  parts,  joined  together  by  a  very  narrow  bank 
of  fand,  forming  altogether  the  figure  of  a  chain-fhot. 
At  the  fouth-eaft  end,  the  ancient  bridge  of  Suaco, 
thrown  over  a  deep  channel  or  ri?er,  affords  a  commu- 
nication between  the  ifland  and  the  continent;  a  ftrong 
line  of  works  defends  the  city  from  all  approaches  alonu- 
theifthmus;  and,  to  render  them  ftill  more  difficult^ 
all  the  gardens  and  little  villas  on  the  beach  were  in 
1762  cleared  away,  and  a  dreary  fandy  glacis  left  in 
their  room,  fo  that  now  there  is  fcarce  a  tree  on  the 
whole  ifland. 

Except  the  Calle  Ancha,  all  the  ftreets  are  narrow* 
ill-paved,  and  infufferably  ftinking.  They  are  all 
drawn  in  ftraight  lines,  and  moft  of  them  interfecT;  each 
other  at  right  angles.  The  fwarms  of  rats  that  in  the 
nights  run  about  the  ftreets  are  innumerable ;  whole 
droves  of  them  pafs  and  repafs  continually,  and  thefe 
their  midnight  revels  are  extremely  troublefome  to 
fuch  as  walk  late.  The  houfes  are  lofty,  with  each  a 
veflibule,  which  being  left  open  till  night,  ferve  pafien- 
gers  to  retire  to;  this  cuftom,  which  prevails  through- 
out Spain,  renders  thefe  places  exceedingly  offenfive. 
In  the  middle  of  the  houfe  is  a  court  like  a  deep  well, 
under  which  is  generally  a  ciftern,  the  breeding-place 
of  gnats  and  mufquitos  ;  the  ground  floors  are  ware- 
houses, the  firft  ftories  compting-houfes  or  kitchen,  and 
the  principal  apartment  up  two  pair  of  ftairs.  The 
roofs  are  flat,  covered  with  an  impenetrable  cement, 
and  few  are  without  a  miradur  or  turret  for  the  pur- 
pofe  of  commanding  a  view  of  the  fea.  Round  the 
parapet-wall  at  top  are  placed  rows  of  fquare  pillars, 
meant  either  for  ornament  according  to  fome  tradi- 
tional mode  of  decoration,  or  to  fix  awnings  to,  that 
fuch  as  fit  there  for  the  benefit  of  the  fea-breeze  may 
be  fheltered  from  the  rays  of  the  fun ;  but  the  moft 
common  ufe  made  of  them,  is  to  fallen  ropes  for  dry* 
ing  linen  upon.  High  above  all  thefe  pinnacles, 
which  give  Cadiz  a  moft  Angular  appearance,  Hands 
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Cadiz,     the   tower  of  fignals.  Here  flags  are  hung  oat  on  the 

— w '  fir  ft   light  of  a  fail,  marking  the  fize  of  the  fhip,  the 

nation  it  belongs  to,  and,  if  a  Spaniih  Indiaman,  the 
port  of  the  Indies  it  comes  from.  The  Ihips  are  ac- 
quainted with  the  proper  fignals  to  be  made,  and 
thefe  are  repeated  by  the  watchmen  of  the  tower:  as 
painted  lifts  are  in  every  houfe,  perfons  concerned  in 
commerce  foon  learn  the  marks. 

The  city  is  divided  into  twenty-four  quarters,  under 
the  infpection  of  as  many  commiflioners  of  police  ;  and 
its  population  is  reckoned  at  one  hundred  and  forty 
thoufand  inhabitants,  of  which  twelve  thoufand  are 
French,  and  at  leaft  as  many  more  Italians.  The 
iquare  of  Saint  Antonio  is  large,  and  tolerably  hand- 
fome,  and  there  are  a  few  fmaller  openings  of  no 
great  note.  The  public  walk,  or  Alameda,  is  pleafant 
in  the  evening :  it  is  fenced  off  the  coach-road  by  a 
marble  rail.  The  lea  air  prevents  the  trees  from  thri- 
ving, and  deftroysall  hopes  of  future  {hade. 

From  the  Alameda,  continuing  your  walk  weft- 
wards,  you  come  to  the  Campofanto,  a  large  efplanade, 
the  only  airing-place  for  coaches;  it  turns  round  moil 
part  of  the  weft  and  fouth  fides  of  the  ifland,  but  the 
buildings  are  ftraggling  and  ugly ;  the  only  edifice  of 
any  mow  is  the  new  orphan-houfe ;  oppolite  to  it  is 
the  fortrefs  of  St  Sebaftian,  built  on  a  neck  of  land 
running  out  into  the  fea.  The  round  tower  at  the 
extremity  is  fuppoled  to  have  faved  the  city,  in  the 
great  earthquake  of  1755,  from  being  fwept  away  by 
the  fury  of  the  waves.  The  building  proved  fufficient- 
]y  folid  to  withftand  the  mock,  and  break  the  immenfe 
volume  of  water  that  threatened  deftruction  to  the 
whole  ifland.  In  the  narrow  part  of  the  ifthmus  the 
furge  beat  over  with  amazing  impetuolity,  and  bore 
^own  all  before  it ;  among  the  reft  the  grandfon  of 
the  famous  tragic-poet  Racine,  who  ftrove  in  vain  to 
efcape  by  urging  his  horfe  to  the  utmoft  of  his  fpeed. 
On  St  Sebaftian's  feaft,  a  kind  of  wake  or  fair  is 
held  in  the  fort ;  an  aftonifhing  number  of  people  then 
palling  and  repailing,  on  a  firing  of  wooden  bridges 
laid  from  rock  to  rock,  makes  a  very  lively  moving 
picture. 

From  hence  to  the  wooden  circus  where  they  exhi- 
bit the  bull-feafts,  you  keep  turning  to  the  left  clofe 
above  the  fea,  which  on  all  this  fide  dalhes  over  large 
ledges  of  rock;  the  fhore  feems  here  abfolutely  inac- 
ceffible.  On  this  more  (lands  the  cathedral,  a  work 
•f  great  expence,  but  carried  on  with  fo  little  vigour, 
that  it  is  difficult  to  guefs  at  the  term  of  years  it  will 
require  to  bring  it  to  perfection.  The  vaults  are  exe- 
cuted with  great  folidity.  The  arches,  that  fpring 
from  the  cluftered  pilafter*  to  fupport  the  roof  of  the 
church,  are  very  bold  ;  the  minut«  fculpture  beftowed 
upon  them  feems  fuperiluous,  as  all  the  effect  will  be 
left  from  their  great  height,  and  from  the  lhade  that 
will  be  thrown  upon  them  by  the  filling  up  of  the  in- 
terflices.  From  the  fea,  the  prefent  top  of  the  church 
Fefembles  the  carcafc  of  fome  huge  monfter  caft  upon 
i:s  fide,  rearing  its  gigantic  blanched  ribs  high  above 
the  buildings  of  the  city.  The  outward  cafings  are  to 
be  of  white  marble,  the  bars  of  the  windows  of  bronze. 

Next,  croSng  before  the  land-gate  and  barracks,  a 
fjperb  edifice  for  ftrength,  convenience,  and  cleanli- 
nefs,  you  comedown  to  the  ramparts  that  defend  the 
(E«ty  dh  Lie  fide  of  the  bay.     If  the  profpect  to  the 


ocean  is  folemn,  that  towards  the  main  land  is  ani- 
mated in  the  higheft  degree;  the  men  of  war  ride  in 
the  eaftern  bofom  of  the  bay  ;  lower  down  the  mer- 
chantmen are  fpread  far  and  near;  and  clofe  to  the 
town  an  incredible  number  of  barks ;  of  various  lhapes 
and  fizes,  cover  the  furface  of  the  water,  fome  moored 
and  fome  in  motion,  carrying  goods  to  and  fro.  The 
oppolite  fhore  of  Spain  is  lludded  with  white  houfes, 
and  enlivened  by  the  towns  of  St  Mary's,  Port-real, 
and  others,  behind  which,  eaftward,  on  a  ridge  of  hills, 
Hands  Medina  Sidonia,  and  further  back  rife  the  moun- 
tains of  Granada.  YVeftward,  Rota  clofes  the  hori- 
zon, near  which  was  anciently  the  ifland  and  city  of 
Tarteftlis,  now  covered  by  the  fea,  but  at  low-water 
fome  part  of  the  ruins  are  ftill  to  be  difcerned.  In 
a  large  baftion,  jutting  out  into  the  bay,  they  hav& 
built  the  cuftom-houie,  the  firft  ftory  of  which  is 
levei  with  the  walk  upon  the  walls.  When  it  was  re- 
folved  to  erect  a  building  fo  neceffary  to  this  great  em- 
porium of  trade,  the  marquis  di  Squillace  gave  orders 
that  no  expence  lhould  be  fpared,  and  the  moll  intelli- 
gent architects  employed,  inorder  to  erect  a  monument, 
which  by  its  tafte  and  magnificence  might  exite  the 
admiration  of  pofterity  :  the  refiilt  of  thefe  precautions 
proved  a  piece  of  vile  architecture,  compofed  of  the 
worlt  of  materials. 

The  ftir  here  is  prodigious  during  the  laft  months  of 
the  flay  of  the  flota.  The  packers  pollefs  the  art  of  preff- 
ing  goods  in  great  perfection;  but,  as  they  pay  the 
freight  according  to  the  cubic  palms  of  each  bale,  they 
are  apt  to  fqueeze  down  the  cloths  and  linens  fo  very 
clofeandhard,as  fometimes  to  render  them  unfit  for  ufe. 
The  exportation  of  French  luxuries  in  drefs  is  enor- 
mous; Lyons  furnilhes  moll  of  them  ;  England  fends 
out  bait  goods;  Brittany  and  the  north,  linens.  E- 
very  commercial  nation  has  a  conful  refident  at  Ca- 
diz; thofe  of  England  and  France  are  the  only  ones 
not  allowed  to  have  any  concern  in  trade. 

In  1596,  Cadiz  was  taken,  pillaged,  and  burnt  by 
the  Englilh  ;  but  in  1702  it  was  attempted,  in  conjunc- 
tion with  the  Dutch,  without  fuccefs. 

CADIZADELITES,  a  feci  of  Mahometans  very 
like  the  ancient  ftoics.  They  ihun  feaflsand  diverfions, 
and  affect  an  extraordinary  gravity  in  all  their  actions  ; 
they  are  continually  talking  of  God,  and  fome  of  them 
make  a  jumble  of  Chriftianity  andMahometanifm  ;  they 
drink  wine,  even  in  the  faft  of  the  ramazan  ;  they  love 
and  protect  the  Chriftians  ;  they  believe  that  Mahomet 
is  the  Holy  Ghoft,  practife  circumcifion,  and  juflify  it 
by  the  example  of  Jefus  Chrift. 

CADMEAN  Letters,  the  ancient  Greek  or  Ionic 
characters,  fuch  as  they  were  firft  brought  by  Cadmus 
from  Phoenicia;  whence  Herodotus  alfo  calls  them 
Vhinician  letters. According  to  fome  writers,  Cad- 
mus was  not  the  inventor,  nor  even  importer  of  the 
Greek  letters,  but  only  the  modeller  and  reformer 
thereof;  and  it  was  hence  they  acquired  the  appella- 
tion Cadmean  cr  Phoenician  letters  ,•  whereas  before  that 
time  they  had  been  called  Pelafgian  letters. 

CADMIA.     See  Calamine. 

CADMUS,  in  fabulous  hiftory,  king  of  Thebes, 
the  fon  of  Agenor  king  of  Phoenicia,  and  the  brother 
of  Phcenix,  Cilix,  and  Europa.  He  carried  into 
Greece  the  16  fimple  letters  of  the  Greek  alphabet ; 
and  there  built  Thebes,  in  the  Boeotia.    The  poet  fay, 

that 


CAD 


[     ii     ] 


c  m  l 


Cadmus    that  he  left  his  native  country  in  fearch  of  his  lifter 
I!  Europa,  whom  Jupiter  had  carried  away  in  the   form 

Caduceus.  Qf  a  min  .  an{j  tnatj  inquiring  of  t lie  Delphic  oracle 
for  a  fettlement,  he  was  anfwered,  that  he  mould  fol- 
low the  direction  of  a  cow,  and  build  a  city  where  Qie 
lay  down.  Having  arrived  among  the  Phocenfcs,  he 
was  met  by  a  cow,  who  conducted  him  through  Boeo- 
tia  to  the  place  where  Thebes  was  afterwards  built: 
but  as  he  was  about  to  facrifice  his  guide  to  Pallas,  he 
lent  two  of  his  company  to  the  fountain  Dirce  for  wa- 
ter ;  when  they  being  devoured  by  a  ferpent  or  dragon, 
he  flew  the  monfter,  and  afterwards,  by  the  advice  of 
Pallas,  fowed  his  teeth,  when  there  fprung  up  a  num- 
ber of  armed  foldiers,  who  prepared  to  revenge  the 
death  of  the  ferpent ;  but  on  his  calling  a  ilone  among 
ihefe  upftart  warriors,  they  turned  their  weapons  a- 
gainft  each  other  with  fuch  animolity,  that  only  five  fur- 
vived  the  combat,  and  thefe  aflifted  Cadmus  in  found- 
ing his  new  city.  Afterwards,  to  recompence  his  la- 
bours, the  gods  gave  him  Harmonia,  or  Hermione, 
the  daughter  of  Mars  and  Venus;  and  honoured  his 
nuptials  with  prefents  and  peculiar  marks  of  favour. 
But  at  length  refio-nino;  Thebes  to  Pentheus,  Cadmus 
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and  Hermione  went  to  govern  the  Ecclellenfes  :  when 
grown  old,  they  were  transformed  into  ferpenis ;  or, 
as  others  fay,  fent  to  the  Elyiian  fields,  in  a  chariot 
drawn  by  ferpents.     See  Thebes. 

Cadmus  of  Miletum,  a  celebrated  Greek  hifto- 
rian,  was,  according  to  Pliny,  the  firft  of  the  Greeks 
who  wrote  hiitory  in  profe.  He  rlourilhed  about  550 
before  Chrift. 

CADORE,  or  Pieve  de  Cadore,  a  town  of  Ita- 
ly, in  the  territory  of  Venice,  and  capital  of  a  diftriet. 
called  Cadorino ;  famous  for  the  birth  of  Titian  the 
painter.     E.  Long.  13.  45.  N.  Lat.  46.  25. 

CADORINO,  a  province  of  Italy,  in  the  territory 
of  Venice;  bounded  on  the  eaft  by  Frinli  Proper,  on 
the  fouth  and  weft  by  the  Bellunefe,  and  by  the  bi- 
fhopric  of  Brixen  on  the  north.  It  is  a  very  mountain- 
ous country,  but  pretty  populous.  The  only  town  is 
Pieve  de  Cadore. 

CADRITES,  a  fort  of  Mahometan  friars,  who 
once  a-week  fpend  a  great  part  of  the  night  in  turn- 
ing round,  holding  each  others  hand,  and  repeating 
inceffantly  the  word  hat,  which  fignifies  living,  and  is 
one  of  the  attributes  of  God ;  during  which  one  of 
them  plays  on  a  flute.  They  never  cut  their  hair,  nor 
cover  their  heads;  and  always  go  barefooted:  ihey 
have  liberty  to  quit  their  convent  when  they  pleafe, 
and  to  marry. 

CADSAND,  an  ifland  on  the  coaft  of  Dutch  Flan, 
ders,  iituated  at  the  mouth  of  the  Scheld,  whereby 
the  Dutch  command  the  navigation  of  that  river. 

CADUCEUS,  in  antiquity,  Mercury's  rod  or 
fceptre,  being  a  wand  entwifted  by  two  ferpents  borne 
by  that  deity  as  the  enfign  of  his  quality  and  office, 
given  him  according  to  the  fable  by  Apollo,  for  his 
feven-ftringed  harp.  Wonderful  properties  are  af- 
cribed  to  this  rod  by  the  poets  ;  as  laying  men  afleep, 
raifing  the  dead,  &c. 

It  was  alfo  ufed  by  the  ancients  as  a  fymbol  of  peace 
and  concord:  the  Romans  fent  the  Carthaginians  a 
javelin  and  a  caduceus,  offering  them  their  choice  either 
of  war  or  peace.  Among  that  people,  thofe  who  de- 
nounced war  were  called  ficiafts  s  and  thofe  who  went 


to  demand  peico,  caduceatorcs,    becaufe  they  bore  a 
caduceus  in  their  hand. 

The  enduceus  found  on  medals  is  a  common  fymbol, 
fignifying  good  conduct,  peace,  and  profperity.  The 
rod  expreffes  power,  the  two  ferpents  prudence,  and 
the  two  wings  diligence. 

CADUCI,  (from  cado  to  "  fall")  ;  the  name  of  a 
clafs  in  Linnaeus's  calycina,  confiding  of  plants  v.bofe 
calyx  is  a  fimpleperianthium,  fupporting  a  fingle flower 
or  fructification,  and  falling  off  either  before  or  with  the 
petals.  It  Hands  oppofed  to  the  clajfts  perfijlentes  in  the 
fame  method,  and  is  exemplified  in  milliard  and 
ranunculus. 

CADURCI,  Cadurcum,  Cadurcas,  and  Cadz/rx, 
(anc.  geog.),  a  town  of  the  Cadurci,  a  people  of  A- 
quitania;  iituated  between  the  rivers  Oldus,  running 
from  the  north,  and  the  Tarnis  from  the  fouth,  and 
falling  into  the  Garumna:  now  Cahors,  capital  of  the 
territory  of  the  Ouerci,  in  Guienne.  A  part  of  the 
Cadurci  to  the  fouth  next  the  Tarnis,  were  odied  £- 
leutheri. 

CADUS,  in  antiquity,  a  wine  veifel  of  a  certain 
capacity,  containing  So  amphoras  or  firkins  ;  each  of 
which,  according  to  the  beft  accounts,  held  nine  gal- 
lons. 

CADUSII,  (anc.  geog.)  a  people  of  Media  Atro- 
patene,  fituated  to  the  weft  in  the  mountains,  and 
reaching  to  the  Cafpian  fea;  between  whom  and  the 
Medes,  perpetual  war  and  enjnity  continued  down  to 
the  time  of  Cyrus. 

C/ECILIA,  in  zoology,  a  genus  of  ferpents  be* 
longing  to  the  amphibia  clafs.  The  csecilia  has  no 
fcales;  it  is  fmooth,  and  moves  by  means  of  lateral 
rugas  or  prickles.  The  upper  lip  is  prominent,  and 
furnifhed  with  two  tentacula.  It  has  no  tail.  There 
are  but  two  fpeciesof  this  ferpent,  viz.  r.  The  tenta- 
eulata  has  135  rugas.  It  is  about  a  foot  long,  and  an 
inch  in  circumference,  preferving  an  uniform  cylindri- 
cal fhape  from  the  one  end  to  the  other.  The  teeth 
are  very  fmall.  It  has  fuch  a  refemblance  to  an  eel, 
that  it  may  eafily  be  miftaken  for  one;  but  as  it  has 
neither  fins  nor  gills,  it  cannot  be  claffed  with  the 
filhes.  It  is  a  native  of  America,  and  its  bite  is  not 
poifonous.  2.  The  glutinofa,  has  340  rugie  or  prickles 
above,  and  10  below,  the  anus.  It  is  of  a  brownilh 
colour,  with  a  white  line  on  the  fide,  and  is  a  native 
of  the  Indies. 

CAECUM,  or  Coecum,  the  blind  gut.  See  Ana- 
tomy, N°  93. 

C/ELIUM,  (anc.  gecg.)  an  inland  town  of  Peu- 
cetia,  a  divilion  of  Apulia,  a  place  four  or  five  miles 
above  Barium  or  ^ari;  and  which  ftill  retains  that 
name. 

C^ELIUS  Mons.,  (Itinerary);  a  town  ofVindelicia, 
on  the  right  or  weft  fide  of  the  Ilargus.  Now  Kd- 
7/nintz,  a  fmall  town  of  Snabia,  on  the  Uler. 
Celius  Mons  at  Rome.  See  Coelius. 
Cjelius,  (Aurelianus)  an  ancient  phyllcian,  and 
the  only  one  of  the  feet  of  the  methodifts  of  whom  we 
have  any  remains.  He  was  of  Sicca,  a  town  of  Nu- 
midia  ;  but  in  what  age  he  lived,  cannot  be  deter- 
mined :  it  is  probable,  however,  that  he  lived  before 
Galen  ;  fince,  though  he  carefully  memions  all  the 
phyficians  before  him,  he  takes  no  notice  of  Gslen. 
He  had  read  over  very  diligently  the  ancient  rhy£- 
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#"aen       cians  of  all  feds;  and  we  are  indebted  to  him  for  the 

il         knowledge  of  many  dogmas  which  are  not  to  be  found 

Caermar-   j^  jn  ^  foofe  rfg  eeleribus  et  tardis  pajjionibus.      He 

„  en'^""re-  wrote,  as  he  himfelf  tells  us,  feveral  other  works;  but 

they  are  all  perifhed. 

CAEN,  an  handfome  and  confiderable  town  of 
France,  capital  of  Lower  Normandy,  with  a  celebrated 
univeriity,  and  an  academy  of  literature.  It  contains 
60  ftreets  and  I2parifhes.  It  has  a  caftle  with  four 
towers,  which  were  built  by  the  Englifh.  The  town- 
houfe  is  a  large  building  with  four  great  towers.  The 
royal  fquare  is  the  handfomeft  in  all  Normandy,  and 
has  fine  houfes  on  three  fides  of  it ;  and  in  the  middle 
is  the  ftatue  of  Louis  XIV.  in  a  Roman  habit,  fund- 
ing on  a  marble  pedeftal,  and  furrounded  with  an  iron 
balluftrade.  It  is  feated  in  a  pleafant  country  on  the 
river  Orne,  about  eight  miles  from  the  fea.  William 
the  conqueror  was  buried  here,  in  the  abbey  of  St  Ste- 
phen, which  he  founded.  W.  Long.  o.  27.  N.  Lat. 
49.11. 

CiERE,  (anc.  geog.)  a  town  of  Etruria,  the  royal 
refidence  of  Mezentius.  Its  ancient  name  was  Argyl- 
la.  In  Strabo's  time  not  the  leaft  veftige  of  it  remain- 
ed, except  the  baths  called  cceretaaa.  From  this  town 
the  Roman  cenfor's  tables  were  called  carites  tabula. 
In  thefe  were  entered  the  names  of  fiich  as  for  fome 
mifdemeanor  forfeited  their  right  of  fuffrage,  or  were 
degraded  from  a  higher  to  a  lefs  honourable  tribe.  For 
the  people  of  Csere  hofpitably  receiving  thofe  Romans 
who,  after  the  taking  of  Rome  by  the  Gauls,  fled  with 
their  gods  and  the  facred  fire  of  Vefta,  were,  on  the 
Romans  recovering  themfelves  from  this  difafter,  ho- 
noured with  the  privilege  of  the  city,  but  without  a 
right  of  voting. 

CiERITES  tabulje.  See  the  preceding  article. 
CAERFILLY,  a  town  of  Glamorganfhire  in  South 
Wales,  feated  between  the  rivers  TafF  and  Rumney, 
in  a  moorifh  ground,  among  the  hills.  It  is  thought 
the  walls,  now  in  ruins,  were  built  by  the  Romans; 
there  being  often  Roman  coins  dug  up  there.  W.  Long. 
3.  T2.  N.  Lat.  51.  25. 

CAERLEON,  a  town  of  Monmouthihire  in  Eng- 
land, and  a  place  of  great  antiquity.  It  was  a  Roman 
town,  as  is  evident  from  the  many  Roman  antiquities 
found  here.  It  is  commodioufly  fituated  on  the  river 
Ufk,  over  which  there  is  a  large  wooden  bridge.  The 
houfes  are  generally  built  of  ftone,  and  there  are  the 
ruins  of  a  caftle  ftill  to  be  feen.  W.  Long.  3.  o.  N. 
Lat.  51.  40. 

CAERMARTHEN-shire,  a  county  of  Wales, 
bounded  on  the  north  by  Severn  fea  or  St  George's 
Channel,  Cardiganshire  on  the  fouth,  the  (hires  of 
Brecknock  and  Glamorgan  on  the  eaft,  and  Pembroke- 
feire  on  the  weft.  Its  greateft  length  is  between  30 
and  40  miles,  and  its  breadth  upwards  of  20.  The  air 
is  wholefome,  and  the  foil  lefs  rocky  and  mountainous 
than  mod  other  parts  of  Wales,  and  confequently  is 
proportionably  more  fertile  both  in  .corn  and  pafture. 
It  has  alfo  plenty  of  wood,  and  is  well  fupplied  with 
coal  and  limeftone.  The  mod  confiderable  rivers  are 
fheTowy,  the  Cothy,  and  the  Tave:  of  which  thefirft 
abounds  with  excellent  falmon.  The  principal  towns 
are  Caermarthen  the  capital.  Kidwely,  Lanimdovery, 
&c.  This  county  abounds  with  ancient  forts,  camps, 
and  tumuli  or   barrows.    Near  10  CaermanheH  to- 
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wards  the  eaft  may  be  feen  the  ruins  of  Kaftelk  Kar- 
rey,  which  was  fituated  on  a  fteep  and  inacccffible  rock  ; 
and  alfo  feveral  vaft  caverns,  fuppofed  to  have  been 
copper-mines  of  the  Romans.  Near  this  fpot  is  a  foun- 
tain which  ebbs  and  flows  twice  in  24  hours  like  the 
fea. 

Caermarthen,  a  town  of  Wales,  and  capital  of 
the  county  of  that  name.  It  is  fituated  on  the  river 
Fowey,  over  which  it  has  a  fine  ftone-bridge.  It  is  of 
great  antiquity,  being  the  Maridunum  of  Ptolemy.  It 
is  a  populous,  thriving,  and  polite  place,  many  of  the 
neighbouring  gentry  refiding  there  in  the  winter.  Ic 
is  a  corporation  and  county  of  itfelf,  with  power  to 
make  by-laws.  Here  were  held  the  courts  of  chancery 
and  exchequer  for  South  Wales,  till  the  whole  was  u- 
nited  to  England  in  the  reign  of  Henry  VIII.  Here 
was  born  the  famous  conjurer  Merlin;  and  near  the 
town  is  a  wood  called  Merlin's  grove ,  where  he  is  faid 
to  have  often  retired  for  contemplation.  Many  of  his 
pretended  prophecies  are  ftill  preferved  in  the  country. 
The  town  gives  the  title  of  marquis  to  his  grace  the 
duke  of  Leeds.  It  fends  one  member  to  parliament, 
and  the  county  another. 

CAERNARVON-s  h  ire,  a  county  of  Wales,  bound- 
ed on  the  north  and  weft  by  the  fea,  on  the  fouth  by 
Merioneth fhire,  and  on  the  eaft  it  is  divided  from  Den- 
bighlhire  by  the  river  Conway.  It  is  about  40  miles 
in  length,  and  20  in  breadth  ;  and  fends  one  member  to 
parliament  for  the  fhire,  and  another  for  the  borough 
of  Caernarvon.  The  air  is  very  piercing  ;  owing  partly 
to  the  mow  that  lies  feven  or  eight  months  of  the  year 
upon  fome  of  the  mountains,  which  are  fo  high  that 
they  are  called  the  Britijh  Alps ;  and  partly  to  the 
great  number  of  lakes,  which  are  faid  not  to  be  fewer 
than  50  or  60.  The  foil  in  the  valleys  on  the  fide  next 
Ireland  is  pretty  fertile,  efpecially  in  barley  ;  great 
numbers  of  black  cattle,  fheep,  and  goats,  are  fed  on  the 
mountains;  and  the  fea,  lakes,  and  rivers,  abound  with 
variety  of  fifh.  The  higheft  mountains  in  the  county 
are  thofe  called  Suonvdon  hills,  and  Pen-maen-ma'wr, 
which  laft  hangs  over  the  fea.  There  is  a  road  cut  out 
of  the  rock  on  the  fide  next  the  fea,  guarded  by  a  wall 
running  along  the  edge  of  it  on  that  fide;  but  the  tra- 
veller is  fometimes  in  danger  of  being  crufhed  by  the 
fall  of  pieces  of  the  rock  from  the  precipices  above. 
The  river  Conway,  though  its  courfe  from  the  lake  out 
of  which  it  ilfues  to  its  mouth  is  only  12  miles,  yet  is 
fo  deep,  in  confequence  of  the  many  brooks  it  receives, 
that  it  is  navigable  by  fliips  of  good  burden  for  eight 
miles.  Pearls  are  found  in  a  large  black  mufcle  taken 
in  this  river.  The  principal  towns  are  Bangor,  Caer- 
narvon the  capital,  and  Conway.  In  this  county  is  an 
ancient  road  faid  to  have  been  made  by  Helena  the  mo- 
ther of  Conftantine  the  Great  ;  and  Matthew  of  Weft  - 
minfter  afferts,  that  the  body  of  Conftantius  the  father 
of  the  fame  Conftantine  was  found  at  Caernarvon  in- 
die year  1283,  and  interred  in  the  parifh-church  thera 
by  order  of  Edward  I. 

Caernarvon,  a  town  of  Wales,  and  capital  of  the 
county  of  that  name.  It  was  built  by  Edward  I.  near, 
the  fite  of  the  ancient  Segontium,  after  his  conqueft  of 
the  country  in  1282,  the  fituation  being  well  adapted 
to  overawe  his  new  fubjeets.  It  had  natural  requifites 
for  ftrength  ;  being  bounded  on  one  fide  by  the  arm 
of  the  fea  called  the  Maiai;   by  the  eftuary  of  the. 
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Caemar-  Seiont  on  another,  exactly  where  it  receives  the  tide 
▼on  from  the  former  ;  on  a  third  fide,  and  a  part  of  the 
II  .  .  fourth,  by  a  creek  of  the  Menai ;  and  the  remainder 
Cafalpmia  ^  ^  appearance  0f  having  the  infulation  completed 
"'by  art.  Edward  undertook  this  great  work  immedi- 
ately after  his  conqueft  of  the  country  in  1282,  and 
completed  the  fortifications  and  caflle  before  12-4; 
for  his  queen,  on  April  25th  in  that  year,  brought 
forth  within  its  walls  Edward,  firft  prince  of  Wales  of 
the  Englifli  line.  It  was  built  within  the  fpace  of  one 
year,  by  the  labour  of  the  peafants,  and  at  the  coft  of 
the  chieftains  of  the  country,  on  whom  the  conqueror 
impofed  the  hateful  tafk.  The  external  ftate  of  the 
walls  and  cattle,  Mr  Pennant  informs  us,  are  at  prefent 
exactly  as  they  were  in  the  time  of  Edward.  The 
walls  are  defended  by  numbers  of  round  towers,  and 
have  two  principal  gates  :  the  eaft,  facing  the  moun- 
tains j  the  weft,  upon  the  Menai.  The  entrance  in- 
to the  caflle  is  very  auguft,  beneath  a  great  tower,  on 
the  front  of  which  appears  the  ftatue  of  the  founder, 
with  a  dagger  in  his  hand,  as  if  menacing  his  new- 
acquired  unwilling  fubjects.  The  gate  had  four  port- 
cullifes,  and  every  requifite  of  flrength.  The  towers 
are  very  beautiful.  The  Eagle  tower  is  remarkably 
fine,  and  has  the  addition  of  three  flender  angular  tur- 
rets ifluing  from  the  top.  Edward  II.  was  born  in  a 
little  dark  room  in  this  tower,  not  twelve  feet  long 
nor  eight  in  breadth  :  fo  little  did,  in  thofe  days,  a 
royal  confort  confalt  either  pomp  or  conveniency. 
The  gate  through  which  the  affectionate  Eleanor  en- 
tered, to  give  the  Welfh  a  prince  of  their  own,  who 
could  not  fpeak  a  word  of  Englifh,  is  at  the  fartheft 
end,  at  a  vafl  height  above  the  outfide  ground  ;  fo 
could  only  be  approached  by  a  draw-bridge.  The 
quay  is  a  molt  beautiful  walk  along  the  fide  of  the  Me- 
nai, and  commands  a  mod  agreeable  view. 

Caernarvon  is  deftitute  of  manufactures,  but  has  a 
briik  trade  with  London,  Briflol,  Liverpool,  and  Ire- 
land, for  the  feveral  necefiaries  of  life.  It  is  the  re- 
fidence  of  numbers  of  genteel  families,  and  contains 
feveral  very  good  houfes.  Edward  I.  beftowed  on  this 
town  its  firft  royal  charter,  and  rmde  it  a  free  bo- 
rough. Among  other  privileges,  none  of  the  burgeftes 
eould  be  convicted  of  any  crime  committed  between 
the  rivers  Conway  and  Dyfe,  unlefs  by  a  jury  of  their 
own  townfmen.  It  is  governed  by  a  mayor,  who,  by 
patent,  is  created  governor  of  the  caflle.  It  has  one 
alderman,  two  bailiffs,  a  town-clerk,  and  two  ferjeants 
at  mace.  The  reprefentative  of  the  place  is  elected  by 
its  burgeffes,  and  thofe  of  Conway,  Pwllheli,  Nefyn,  and 
Crickaeth.  The  right  of  voting  is  in  every  one,  refi- 
dent  or  non-refident,  admitted  to  their  freedom.  The 
town  gives  title  of  earl  and  marquis  to  the  dr.ke  of 
Chandos,  and  has  a  good  tide-harbour. 

CAERWIS,  a  market-town  of  Flintfhire  in  North 
Wales,  fituated  in  W.  Long.  3.  25.  N.  Lat.  53.  20. 

CiESALPINIA  Br  aS-iletto,  or  Brafil-'wood :  a  ge- 
nus of  the  monogyhia  order,  belonging  to  the  decandria 
elafs  of  plants  ;  and  in  the  natural  method  ranking  un- 
der the  33d  order,  Lomtntacese*  The  calyx  is  quin- 
quefid,  with  the  lowed  fegment  larger  in  proportion. 
There  are  five  petals,  with  the  loweft  more  beautiful 
than  the  reft.  It  is  a  leguminous  plant.  Of  this 
there  are  three  fpecies,  the  moft  remarkable  of  which 
is  the  brafilienfis,   commonly  called  Brafihtto+     It 


grows  naturally  in   the   warm  eft    parts   of  America,  Caefalpimr*. 
irom  whence  the  wood  is  exported  for  the  dyers,  who     Caefar. 
ufe  it  much.     The  demand  has   been  fo  great,  that 
none  of  the  large  trees  are  left  in  any   of  the  Bri-  PlateCXV, 
tifli    plantations  :    fo    that    Mr    Catefby    owns    him- 
felf  ignorant  of  the  dimenfions  to  which  they  grow. 
The  largeft  remaining  are  not  above  two  inches  in 
thicknefs,    and  eight  or  nine   feet   in   height.      The 
branches  are  flender  and  full  of  fmall  prickles  ;  the  leaves 
are  pinnated  ;   the  lobes  growing  oppofite  to  one  ano- 
ther, broad  at  their  ends,  with  one  notch.    The  flowers 
are  white,  papilionaceous,  with  many  ftamina  and  yel- 
low apices,  growing  in  a  pyramidal  fpike,  at  the  end  of 
along  flender  flalk  ;  the  pods  inclofe  feveral  fmall  round 
feeds.     The  colour  produced  from  this  wood  is  greatly 
improved  by  folution  of  tin  in  aqua  regia.*     The  fe-  *  Se&  Co- 
cond  fart  is  a  native  of  the  fame  countries  with  the  firft, tour  ™ai'"g 
but  is  of  a  larger  fize.     It  fends  out  many  weak  irregu-  ye'"s' 

lar  branches,  armed  with  fhort,  ftrong,  upright  thorns. 
The  leaves  branch  out  in  the  fame  manner  as  the  firft  -, 
but  the  lobes,  or  fmall  leaves,  are  oval  and  entire. 
The  flowers  are  produced  in  long  fpikes  like  thofe  of 
the  former,  but  are  variegated  with  red.  Thefe  plants 
may  be  propagated  in  England  from  feeds,  which  fhould 
be  fown  in  fmall  pots  filled  with  light  rich  earth  early 
in  the  fpring,  and  plunged  in  a  bed  of  tanner's  bark. 
Being  tender,  they  require  to  be  al  way  s  kept  in  the  ftove, 
and  to  be  treated  in  the  fame  manner  as  other  exotics, 
of  that  kind. 

CffiSALPINUS  of  Arezzo,  profeflbr  at  Pifca,  and 
afterwards  phyfician  to  pope  Clement  VIII.  one  of  the 
capital  writers  in  botany.     See  Botany,  p.  419.  420. 

CiESAR,  (Julius)  the  illuftrious  Roman  generaL 
and  biftorian,  was  of  the  family  of  the  Julii,  who  pre- 
tended they  were  defcended  from  Venus  by  iEneas. 
The  defendants  of  Afcanius  fon  of  iEneas  and  Creufa, 
and  furnamed  Julius,  lived  at  Alba  till  that  city  was 
ruined  by  TulSus  Hoftilius  king  of  Rome,  who  carried 
them  to  Rome,  where  they  flouriihed.  We  do  not  find 
that  they  produced  more  than  two  branches.  The  firffc 
bore  the  name  of  Tullus,  the  other  that  of  Cafar,  The 
moft  ancient  of  the  Caefars  were  thofe  who  were  in  pu- 
blic employments  in  the  nth  year  of  the  firft  Punic 
war.  After  that  time  we  find  mere  was  always  fome 
of  that  family  who  enjoyed  public  offices  in  the  com- 
monwealth, till  the  time  of  Caius  Julius  Csefar,  the  fub~ 
je<ffc  of  this  article.  Re  was  born  at  Rome  the  12th  of 
the  month  Quintilis,  year  of  the  city  653,  and  loft  his 
father  an.  669.  By  bis  valour  and  eloquence  he  foon, 
acquired  the  higheft  reputation  in  the  field  and  in  the 
fenate.  Beloved  and  reflected  by  his  fellow-citizens, 
he  enjoyed  fucceflively  every  magifterial  and  military 
honour  the  republic  could  beftow  confiftent  with  its 
own  free  conftitution.  But  at  length  having  fnbdued 
Pompey  the  great  rival  of  his  growing  power,  his 
boundlefs  ambition  effaced  the  glory  of  his  former  ac- 
tions r  for,  purfuing  his  favourite  maxim,  "  that  he 
had  rather  be  the  firft  man  in  a  village  than  the  fecond 
in  Rome,"  he  procured  himfelf  to  be  chofen  perpetual 
dictator  :  and,  not  content  with  this  unconftitutional 
power,  his  faction  had  refolved  to  raife  him  to  the  im- 
perial dignity  ;  when  the  friends  of  the  civil  liberties 
of  the  republic  rafhly  afTaflinated  him  in  the  fenate- 
houfe,  where  they  fhould  only  have  feized  him  and 
brought  him  to  a  legal  trial  for  ufurpation.     By  tbia 
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Gsefar.  impolitic  meafure  they  defeated  their  own  parpofe,  m- 
volving  the  city  in  confternation  and  terror,  which  pro- 
duced general  anarchy,  and  paved  the  way  to  the  revo- 
lution they  wanted  to  prevent ;  the  monarchial  govern- 
ment being  abfolutely  founded  on  the  murder  of  Julias 
Cxfar.  He  fell  in  the  56th  year  of  his  age,  43  years 
before  the  Chrifh'an  asra.  His  commentaries  contain 
a  hiftory  of  his  principal  voyages,  battles,  and  victo- 
ries. The  London  edition  in  1712,  in  folio,  is  pre- 
ferred. 

The  detail  of  Casfar's  tranfactions  (fo  far  as  is  con- 
fident with  the  limits  of  this  work)  being  given  under 
the  article  Rome,  we  (hall  here  only  add  a  portrait  of 
*  Ftom  the  him  as  drawn  by  a  philofopher.* 

Melanges  <(  \ff  after  the  lapfe  of  18  centuries,  the  truth  may 
Philofo-  be  publifhed  without  offence,  a  philofopher  might,  in 
M^O  1°  1  t'le  f°lI0Wing  terms,  cenfure  Casfar  without  calum- 
j^  p  '  niating  him,  and  applaud  him  without  exciting  his 
bluflies. 

"  Ceefar  had  one  predominant  paffion  :  it  was  the 
love  of  glory  ;  and  he  puffed  40  years  of  his  life  in  feek- 
ing  opportunities  to  fofter  and  encourage  it.  His  foul, 
entirely  abforbed  in  ambition,  did  not  open  itfelf  to 
ether  impulfes.  He  cultivated  letters;  but  he  did  not 
love  them  with  enthufiafm,  becaufe  he  had  not  leifure 
to  become  the  firft  orator  of  Rome.  He  corrupted  the 
one  half  of  the  Roman  ladies,  but  his  heart  had  no 
concern  in  the  fiery  ardours  of  his  fenfes.  In  the  arms 
of  Cleopatra,  he  thought  of  Pompey  ;  and  this  lingu- 
lar man,  who  difdained  to  have  a  partner  in  the  empire 
of  the  world,  would  have  blufhed  to  have  been  for  one 
inftant  the  flave  of  a  woman. 

"  We  muft  not  imagine,  that  Caefar  was  born  a  war- 
rior, as  Sophocles  and  Milton  were  born  poets.  For, 
if  nature  had  made  him  a  citizen  of  Sybaris,  he  would 
have  been  the  moft  voluptuous  of  men.  If  in  our  days 
he  had  been  born  in  Pennfylvania,  he  would  have  been 
the  mod  inoffenlive  of  quakers,  and  would  not  have  dis- 
turbed the  tranquillity  of  the  new  world. 

"  The  moderation  with  which  he  conducted  himfelf 
after  his  victories,  has  been  highly  extolled  ;  but  in  this 
he  fhowed  his  penetration,  not  the  goodnefs  of  his 
heart.  Is  it  not  obvious,  that  the  difplay  of  certain 
virtues  is  neceffary  to  put  in  motion  the  political  ma- 
chine ?  It  was  requifite  that  he  ihould  have  the  appear- 
ance of  clemency,  if  he  inclined  that  Rome  mould  for- 
give him  his  victories.  But  what  greatnefs  of  mind  is 
therein  a  generofuy  which  follows  on  the  ufurpation 
of  fupreme  power  ? 

"  Nature,  while  it  marked  Caefar  with  a  fublime  cha- 
racter, give  him  alfo  that  fpirit  cf  pcrfeverance  which 
renders  it  ufeful.  He  had  no  fooner  begun  to  reflect, 
than  he  admired  Sylla;  hated  him,  and  yet  wifhed  to 
imitate  him.  At  the  age  of  15,  he  formed  the  pro- 
ject of  being  dictator.  It  was  thus  that  the  prehdent 
Montefquieu  conceived,  in  his  early  youth,  the  idea  of 
the  fpirit  of  laws. 

"  Phyfical  qualities,  as  well  as  moral  caufes,  contri- 
buted to  give  ftrcngth  to  his  character.  Nature,  which 
had  made  him  for  command,  had  given  him  an  air  of 
dignity.  He  had  acquired  that  foft  and  infinuating 
eloquence,  which  is  perfectly  fuited  to  feduc*  vulgar 
minds,  and  has  a  powerful  influence  on  the  moft  culti- 
vated. His  love  of  pleafure  was  a  merit  with  the  fair 
fex  ;  and  women,  who  even  in  a  republic  can  draw  to 


them  the  fuffrages  and  attention  of  men,  have  the 
highefl  importance  in  degenerate  times.  The  ladies 
of  his  age  were  charmed  with  the  profpect  of  ha- 
ving a  dictator  whom  they  might  fubdue  by  their  at- 
tractions. 

"  In  vain  did  the  genius  of  Cato  watch  for  fome 
time  to  fuftain  the  liberty  of  his  country.  It  was  un- 
equal to  contend  with  that  of  Casfar.  Of  what  avail 
were  the  eloquence,  the  philofophy,  and  the  virtue  of 
this  republican,  when  oppofed  by  a  man  who  had  the 
addrefs  to  debauch  the  wife  of  every  citizen  whofe  in- 
tereft  he  meant  to  engage  ;  who,  poffeffing  an  enthu- 
fiafm for  glory,  wept,  becaufe,  at  the  age  of  30,  he 
had  not  conquered  the  world  like  Alexander ;  and  who, 
with  the  haughty  temper  of  a  defpot,  was  more  dcli- 
rous  to  be  the  firft  man  in  a  village  than  the  fecond  in 
Rome. 

"  Casfar  had  the  good  fortune  to  exift  in  times  of 
trouble  and  civil  commotions,  when  the  minds  of  men 
are  put  into  a  ferment  ;  when  opportunities  of  great 
actions  are  frequent  ;  when  talents  are  every  thing,  and 
thofe  who  can  only  boaft  of  their  virtues  are  nothing. 
If  he  had  lived  an  hundred  years  fooner,  he  would  have 
been  no  more  than  an  obfeure  villain  ;  and,  inftead  of 
giving  laws  to  the  world,  would  not  have  been  able  to 
produce  any  confufion  in  it. 

"  I  will  here  be  bold  enough  to  advance  an  idea, 
which  may  appear  paradoxical  to  thofe  who  weakly 
judge  of  men  from  what  they  atchieve,  and  not  from 
the  principle  which  leads  them  to  act.  Nature  formed 
in  the  fame  mould  Csefar,  Mahomet,  Cromwell,  and 
Kouli  Khan.  They  all  of  them  united  to  genius  that 
profound  policy  which  renders  it  fo  powerful.  They 
all  of  them  had  an  evident  fn period ty  over  tfcofe  with 
whom  they  were  furrounded  ;  they  were  confeious  of 
this  fuperiority,  and  they  made  others  confeious  of  it. 
They  were  all  of  them  born  fnbjeels,  and  became  for- 
tunate ufurpers.  Had  Caefar  been  placed  in  Perfia,  he 
would  have  made  the  conqucft  of  India  ;  in  Arabia,  he 
would  have  been  the  founder  of  anew  religion  ;  in  Lou- 
don, he  would  have  (tabbed  his  fovereign,  or  have  pro- 
cured his  affaffination  under  the  fanction  of  the  laws. 
He  reigned  with  glory  over  men  whom  he  had  reduced 
to  be  flaves  ;  and,  under  one  afpect,  he  is  to  be  confider- 
ed  as  a  hero  ;  under  another,  as  a  monfter.  But  it  would 
be  unfortunate,  indeed,  for  fociety,  if  the  poffeffion  of 
fuperior  talents  gave  individuals  a  right  to  trouble  its 
repofe.  Ufurpers  accordingly  have  flatterers,  but  no 
friends;  ftrangers  refpect  them;  their  fubjects  com- 
plain and  fubmit  ;  it  is  in  their  own  families  that  huma- 
nity finds  her  avengers.  Casfar  was  affaffinated  by  his 
fori,  Mahomet  was  poifoned  by  his  wife,  Kouli  Khan 
was  maffacred  by  his  nephew,  and  Cromwell  only  died 
in  his  bed  becaufe  his  fon  Richard  was  a  philofopher. 

"  Casfar,  the  tyrant  of  his  country  ;  Csefar,  who 
deftroyed  the  agents  of  his  crimes,  if  they  failed  in  ad- 
drefs ;  Casfar,  in  fine,  the  hufband  of  every  wife,  and 
the  wife  of  every  hufband  ;  has  been  accounted  a  great 
man  by  the  mob  of  writers.  But  it  is  only  the  philo- 
fopher who  knows  how  to  mark  the  barrier  between 
celebrity  and  greatnefs.  The  talents  of  this  Angular 
man,  and  the  good  fortune  which  conftantly  attended 
him  till  the  moment  of  his  affaffination,  have  concealed 
the  enormity  of  his  actions." 

Cjesar,  in  Roman  antiquity,  a  title  borne  by  all 

the 


Caefor, 


C  JE  S 


i     '5     ] 


C  A  F 


Ofar     the  emperors,  from  Julius  Caefar  to  the  definition  of 
(1         the  empire.     It   was  alio  ufed  as  a  title  of  diftinction 
Casfarians.  for  the  intended  or  prefumptive  heir  of  the  empire, 
as  king  of  the  Romans  is  now  ufed  for  that  of  the  Ger- 
man empire. 

This  title  took  its  rife  from  the  furname  of  the  firft 
emperor,  C.  Julius  Caefar,  which,  by  a  decree  of  the 
fenate,  all  the  fucceeding  emperors  were  to  bear.  Un- 
der his  fucceffor,  the  appellation  of  Augustus  being 
appropriated  to  the  emperors  in  compliment  to  that 
prince,  the  title  Ctefar  was  given  to  the  fecond  per- 
fon  in  the  empire,  though  ftill  it  continued  to  be  given 
to  the  firft ;  and  hence  the  difference  betwixt  Caefar 
ufed  fnnply,  and  Caefar  with  the  addition  of  Imperator 
Auguftus. 

The  dignity  of  Caefar  remained  to  the  fecond  of  the 
empire,  till  Alexius  Comnenus  having  elected  Nice- 
phorus  Meliifenus  Caefar,  by  contract  ;  and  it  being 
neceffary  to  confer  fome  higher  dignity  on  his  own 
brother  Ifaacius,  he  created  him  Sebaitocrator,  with 
the  precedency  over  Meliffenus  ;  ordering,  that  in  all 
acclamations,  &c.  Ifaacius  Sebaftocrator  mould  be 
named  the  fecond,  and  Meliffenus  Caefar  the  third. 

Ctesar  (Sir  Julius),  a  learned  civilian  was  de- 
fcended  by  the  female  line  from  the  duke  de  Cefarini 
in  Italy  ;  and  was  born  near  Tottenham  in  Middlefex, 
in  the  year  1557.  He  was  educated  at  Oxford,  and  af- 
terwards fludied  in  the  univeriity  of  Paris,  where,  in 
the  year  1581,  he  was  created  doctor  of  the  civil  law, 
and  two  years  after  wras  admitted  to  the  fame  degree 
at  Oxford,  and  alfo  became  doctor  of  the  canon  law. 
He  was  advanced  to  many  honourable  employments, 
and  for  the  lafl  20  years  of  his  life  was  niafter  of  the 
rolls.  He  was  remarkable  for  hisextenlive  bounty  and 
charity  to  all  perfons  of  worth,  fo  that  he  feemed  to 
be  the  almoner-general  of  the  nation.  He  died  1639, 
in  the  79th  year  of  his  age.  It  is  very  remarkable  that 
the  manufcripts  of  this  lawyer  were  offered  (by  the  ex- 
ecutors of  fome  of  his  defcendants)  to  a  cheefemonger 
for  wafle-paper  ;  but  being  timely  infpected  by  Mr 
Samuel  Patterfon,this  gentleman  difcovered  their  worth, 
and  had  the  fatisfaction  to  find  his  judgment  confirmed 
by  the  profefHon,  to  whom  they  were  fold  in  lots  for 
upwards  of  500/.  in  the  the  year  1757- 

Cmsar  Augufta,  or  Cxfarea  Augufta,  (anc,  geog.) 
a  Roman  colony  fituated  on  the  river  Iberus  in  the 
hither  Spain,  before  called  Salduba,  in  the  territories 
of  the  Edetani.  Now  commonly  thought  to  be  Sara- 
go  fa. 

CiESAREA,  the  name  of  feveral  ancient  cities, 
particularly  one  on  the  coaft  of  Phenice.  It  was  very 
conveniently  fituated  for  trade  ;  but  had  a  very  dange- 
rous harbour,  fo  that  no  fliips  could  be  fafe  in  it  when 
the  wind  was  at  fouth-weft.  Herod  the  Great  king 
of  Jndea  remedied  this  inconveniency  at  an  immenfe 
expeace  and  labour,  making  it  ene  of  the  moil  con- 
venient havens  on  that  coaft.  He  alfo  beautified  it  with 
many  buildings,  and  beftowed  12  years  in  the  finifhing 
and  adorning  it. 

CiESARIAN  operation.     See  Midwifery. 

GiESARIANS,  Ccefarienfes,  in  Roman  antiquity, 
were  officers  or  minifters  of  theRoman  emperors  :  They 
Kept  the  account  of  the  revenues  of  the  emperors  ;  and 
took  pofTeffion,  in  their  name,  of  fuch  things  as  de- 
volved or  were  confifcated  to  them. 


Caffa. 


CiESARODUNUM,  (anc.  geog.)  a  town  of  the  Cafarodu- 
Turones  in  Celtic  Gaul;  now  'tours,  the   capital  of      n«m 
Touraine.     SeeTouRs. 

C^SAROMAGUS,  (anc.  geog.)  a  town  of  the  Tii- 
nobantes  in  Britain ;  by   fome  fuppofed   to  be  Chelms- 
ford, bv  others  Brentford,  and  by  others  Burjlet. 

CiESENA,  (anc.  geog.)  a  town  of  Gallia  Cifpadana,, 
fituated  on  the  rivers  ifapis  and  Rubicon  ;  now  Cese- 
na,  which  fee. 

C^ESIA  sylva,  (anc.  geog.)  a  wood  in  Germany, 
part  of  the  great  Sylva  Hercynia,  fituated  partly  in  the 
duchy  of  Cleves,  and  partly  in  Weftphalia  between 
Wefel  and  Kesfield.. 

CiESONES,  a  denomination  given  to  thofe  cut  oat 
of  their  mother's  wombs.  Pliny  ranks  this  as  an  an- 
fpicious  kind  of  birth  ;  the  elder  Scipio  Africanus,  and 
the  firft  family  of  Caefars,  were  brought  into  the  world 
in  this  way. 

CiESTUS,  in  antiquity,  a  large  gantlet  made  of 
raw  hide,  which  the  wreitlers  made  ufe  of  when  they 
fought  at  the  public  games. — This  was  a  kind  of  lea- 
thern ftrap,  ftrengthened  with  lead  or  plates  of  iron^. 
which  encompaffed  the  hand,  the  wr iff,  and  a  part  of 
the  arm,  as  well  to  defend  thefe  parts  as  to  enforce 
their  blows. 

CjEstus,  or  Caflum,  was  alfo  a  kind  of  girdle,  made 
of  wool,  which  the  hufband  untied  for  his  fpoufc  the 
firft  day  of  mariage,   before  they  went  to  bed. 

This  relates  toVenus's  girdle,  which  Juno  borrowed 
of  her  to  entice  Jupiter  to  love  her.     See  Cestus. 

CAESURA,  in  the  ancient  poetry,  is  when,  in  the 
fcanning  of  a  verfe,  a  word  is  divided  fo,  as  one  part 
feems  cut  off,  and  goes  to  a  different  foot  from  the 
reft ;  as, 

Menti\ri  nc\!i,  nun\quam  7nen\dacia  \profunt. 
where  the  fyllables  ri,  li,  quam,  and  men,  are  cae- 
furas. 

Cssure,  in  the  modern  poetry,  denotes  a  reft  or 
paufe  towards  the  midle  of  an  Alexandrian  verfe,  by 
which  the  voice  and  pronunciation  are  aided,  and  the 
verfe,  as  it  were,  divided  into  two  hemiftiehs.  See 
Pause. 

CvETERIS  paribus,  a  Latin  term  in  frequent  ufe 
among  mathematical  and  phyfical  writers.  The  words 
literally  fignify,  the  reft  (or  other  things)  being  alike  or 
equal.  Thus  we  fay  the  heavier  the  bullet,  ceteris 
paribus,  the  greater  the  range;  i.  e.  by  how  much  the 
bullet  is  heavier,  if  the  length  and  diameter  of  the  piece 
and  ftrength  of  the  powder  be  the  fame,  by  fo  much 
will  the  utmoft  range  or  diflance  of  a  piece  ofordnap.ee 
be  the  greater.  Thus  alfo,  in  a  phyfical  wTay,  we  fay, 
the  velocity  and  quantity  circulating  in  a  given  time 
through  any  fection  of  any  artery,  will,  ceteris  paribus, 
be  according  to  its  diameter,  and  nearnefs  to  or  diflance 
from  the  heart. 

CiETOBRIX,  (anc.  geog.)  a  town  of  Lufitania, 
near  the  mouth  of  the  Tagus  on  the  eaft  fide  ;  now  ex- 
tinct. It  had  its  name  from  its  fifhery  ;  and  there 
are  ftill  extant  fifh-ponds  on  the  fhore,  done  with  plafler 
of  Paris,  which  illuftrate  the  name  of  the  ruined  city. 

CAFFA,  in  commerce,  painted  cotton-cloths  manu- 
factured in  the  Eaft  Indies,  and  fold  at  Bengal. 

Caffa,  or  Kaffa,  a  city  and  port-town  of  Grim 
Tartary,  fituated  on  the  fouth-eaft  part  of  that  penin- 
fuia.     E.  Long.  37.  o.  N.  Lat.  44.  55. 
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Caflila         It  is  the  moft  confiderable  town  in  the  country,  and 
II         gives  name  to  the  ftraits  of  Caffa,  which  runs  from  the 
fc  CaSe-      Euxine  or  black  Sea,  to  the  Palus  Meotis,  or  fea  of 
Azoph. 

CAFFILA,  a  company  of  merchants  or  travellers, 
who  join  together  in  order  to  go  with  more  fecurity 
through  the  dominions  of  the  Grand  Mogul,  and 
through  other  countries  on  the  continent  of  the  Eaft 
Indies. 

The  Caffila  differs  from  a  caravan,  atleaft  inPerfia: 
for  the  caffila  belongs  properly  to  fome  fovereign,  or  to 
fome  powerful  company  in  Europe,  whereas  a  caravan 
is  a  company  of  particular  merchants,  each  trading  up- 
on his  own  account.  The  Englifh  and  Dutch  have, 
each  of  them  their  caffila  at  Gam  brow.  There  are  alfo 
fuch  caffilas,  which  crofs  fome  parts  of  the  defarts  of 
Africa,  particularly  that  called  the  fea  of  faud,  which 
lies  between  the  kingdom  of  Morocco  and  thofe  of 
Tombut  and  Gaigo.  This  is  a  journey  of  400  leagues  ; 
and  takes  up  two  months  in  going,  and  as  many  in 
coming  back  ;  the  caffila  travelling  only  by  night,  on 
account  of  the  exceffive  heat  of  that  country.  The  chief 
merchandize  they  bring  back  confifts  in  gold  dull, 
which  they  call  atibar,  and  the  Europeans  tlbir. 

Caffila  on  the  coaft  of  Guzerat  or  Cambaya,  fig- 
nifies  a  finall  fleet  of  merchant-ffiips. 

CAFFRARIA,  the  country  of  the  Caffres  or  Hot- 
tentots, in  the  moft  foutherly  parts  of  Africa,  lying  in 
the  form  of  a  crefcent  about  the  inland  country  of  Mo- 
nomopata,  between  350  fouth  latitude  and  the  tropic  of 
Capricorn  :  and  bounded  en  the  eaft,  fouth,  and  weft 
by  the  Indian  and  Atlantic  oceans.  See  Hotten- 
tots. 

Moft  of  the  fea-coafts  of  this  country  are  fubjecr.  to 
the  Dutch,  who  have  built  a  fort  near  the  moft  fouthern 
promontory,  called  the  Cape  of  Good  Hope. 

CAG,  or  Keg,  a  barrel  or  veflel,  that  contains  from 
four  to  five  gallons. 

CAGANUS,  orCACANUS,  an  appellation  anciently 
given  by  the  Huns  to  their  kings.  The  word  appears 
alfo  to  have  been  formerly  '  applied  to  the  princes  of 
Mufcovy,  now  called  czar.  From  the  fame  alfo,  pro- 
bably, the  Tartar  title  cha?n  or  can,  had  its  origin. 

CAGE,  an  inclofure  made  of  wire,  wicker,  or  the 
like  interwoven  lattice-wife,  for  the  confinement  of 
birds  or  wild  beads.  The  word  is  French,  cage,  formed 
from  the  Italian  gaggia,  of  the  Latin  cavea,  which  fig- 
nifies  the  fame  :  a  caveis  theatralibus  in  quibus  include- 
bantur  ferce. 

Beafts  were  ufually  brought  to  Rome  (hut  up  in  oaken 
or  beechen  cages,  artfully  formed,  and  covered  or 
lhaded  with  boughs,  that  the  creatures,  deceived  with 
the  appearance  of  a  wood,  might  fancy  themfelves  in 
their  foreft.  The  fiercer  fort  were  pent  in  iron  cages, 
left  wooden  prifons  ffiould  be  broke  through.  In  fome 
prifons  there  are  iron  cages  for  the  clofer  confinement 
of  criminals.  The  French  laws  diftinguifh  two  forts 
of  bird-cages,  viz.  high  or  finging  cages,  and  low  or 
dumb-cages';  thofe  who  expofe  birds  to  Tale  arc  obliged 
to  pnt  the  hens  in  the  latter,  and  the  cocks  in  the  for- 
mer, that  perfons  may  not  be  impofed  on  by  buying  a 
hen  for  a  cock. 

Cages,  (cavea)  denote  alfo  places  in  the  ancient 
amphitheatres,  wherein  wild  beafts  were  kept,  ready  to 
fee  let  out  for  fport.     The  cavea  were  a  fort  of  iron 
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cages  different  from  dens,  .which  were  under  ground 
and  dark  ;  whereas  the  cavea  being  airy  and  light,  the 
beafts  ruffied  out  of  them  with  more  alacrity  and  fierce- 
nefs  than  if  they  had  been  pent  under  ground. 

Cage,  in  carpentry,  fignifies  an  outer-work  of  tim- 
ber, enclofing  another  within  it.  In  this  fenfe  we  fay, 
the  cage  of  a  tsmdymUt.  The  cage  of  a  ftair-cafe  denotes 
the  wooden  fides  or  walls  which  inclofe  it. 

CAGEAN,  orCAGAYAN,  a  province  of  the  ifland 
ofLytzen,  or  Manila,  in  the  Eaft  Indies.  It  is  the 
largeft  in  the  ifland,  being  80  leagues  in  length,  and 
40  in  breadth.  The  principal  city  is  called  New  Se- 
govia, and  15  leagues  eaftward  from  this  city  lies  cape 
Bajador.  Doubling  that  cape,  and  coafting  along  20 
leagues  from  north  to  fouth,  the  province  of  Cagean 
ends,  and  that  of  Illocos  begins.  The  peaceable 
Cageans  who  pay  the  tribute  are  about  9000  ;  but  there 
are  a  great  many  not  fubdued.  The  whole  province 
is  fruitful:  the  men  apply  themfelves  to  agriculture, 
and  are  of  a  martial  difpofition  ;  and  the  women  apply 
to  feveral  works  in  cotton.  The  mountains  afford  food 
for  a  vaft  number  of  bees;  in  confequence  of  which  wax 
is  fo  plenty,  that  all  the  poor  burn  it  inftead  of  oil. 
They  make  their  candles  after  the  following  manner  : 
they  leave  a  imall  hole  at  each  end  of  a  hollow  flick 
for  the  wiek  to  run  through  ;  and  then,  flopping  the 
bottom,  fill  it  with  wax  at  the  top  :  when  cold,  they 
break  the  mould,  and  take  out  the  candle.  On  the 
mountains  there  is  abundance  of  brafil,  ebony,  and  o- 
ther  valuable  woods.  In  the  woods  are  ftore  of  wild 
beafts,  as  boars  ;  but  not  fo  good  as  thofe  of  Europe. 
There  are  alfo  abundance  of  deer,  which  they  kill  for 
their  ikins  and  horns  to  fell  to  the  Chinefe. 

CAGLI,  an  ancient  epifcopal  town  of  Italy,  in  the 
duchy  of  Urbino,  fituated  at  the  foot  of  the  Apennine 
mountains.     E.  Long.  14.  12.  N.  Lat.  43.  30. 

CAGLIARI,  (Paolo)  called  Paulo  Veronefe,  an  ex- 
cellent painter,  was  born  at  Verona  in  the  year  1534. 
Gabriel  Cagliari  his  father  was  a  fculptor,  and  Anto- 
nio Badile  his  uncle  was  his  mafter  in  painting.  He 
was  not  only  efteemed  the  beft  of  all  the  Lombard 
painters,  but  for  his  extenfive  talents  in  the  art  was 
peculiarly  ftyled  11 plttor  felice,  u  the  happy  painter  ;'* 
and  there  is  fcarcely  a  church  in  Venice  where  fome  of 
his  performances  are  not  to  be  feen.  De  Piles  fays, 
that  "  his  picture  of  the  marriage  at  Cana,  in  the 
church  of  St  George,  is  to  be  diftinguifhed  from  his 
other  works,  as  being  not  only  the  triumph  of  Paul 
Veronefe,  but  almoft  the  triumph  of  painting  itfelf." 
When  the  fenate  fent  Grimani,  procurator  of  St  Mark, 
to  be  their  ambaffador  at  Rome,  Paul  attended  him, 
but  did  not  ftay  long,  having  left  fome  pieces  at  Ve- 
nice unfiniflied.  Philip  II.  king  of  Spain,  fent  for  him 
to  paint  the  Efcurial,  and  made  him  great  offers  ;  but 
Paul  excufed  himfelf  from  leaving  his  own  country, 
where  his  reputation  was  fo  well  eftablifhed,  that  moft 
of  the  princes  of  Europe  ordered  their  feveral  ambaffa- 
dors  to  procure  fomething  of  his  band  at  any  rate. 
He  was  indeed  highly  efteemed  by  all  the  principal  men 
in  his  time  ;  and  fo  much  admired  by  the  great  mafters, 
as  well  his  contemporaries,  as  thofe  Who  fucceeded 
him,  that  Titian  himfelf  ufed  to  fay,  he  was  the  orna- 
ment of  his  profeffion.  And  Guido  Reni  being  afked 
which  of  the  mafters  his  predeceflbrs  he  would  choofe 
to  be,  were  it  in  his  power,  after  Raphael  and  Corre- 
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Cagliari-  gio,  named  Paul  Veronefe  -,  whom  he  always  called  his 
||  Paolino.     He  died  of  a  fever  at  Venice  in  1588,  and 

Cajetan.    ha(l  a  tomb  and  a  ftatue  of  bfafs  erected  to  his  memory 
"~v"~"  ""  in  the  church  of  St  Sebaftian.     He  left  great  wealth  to 
his  two  fons  Gabriel  and  Charles,  who  lived  happily  to- 
gether, and  joined  in  finiihing  feveral  of  their  father's 
imperfect  pieces  with  good  fuccefs. 

Cagliari,  an  ancient,  large,  and  rich  town,  capital 
of  the  ifland  of  Sardinia  in  the  Mediterranean,  it  is 
feated  on  the  declivity  of  an  hill,  is  an  univeriity,  an 
archbifhopric,  and  the  reiidenceof  the  viceroy.  It  has 
an  excellent  harbour,  and  a  good  trade  ;  but  is  a  place 
of  no  great  ftrength.  It  was  taken,  with  the  whole 
ifland,  by  the  Englifh  in  1 708,  who  transferred  it  to 
the  emperor  Charles  the  VI.  ;  but  it  was  retaken  by 
the  Spaniards  in  171 7,  and  about  two  years  afterwards 
ceded  to  the  duke  of  Savoy  in  lieu  of  Sicily,  and  hence 
he  has  the  title  of  king  of  Sardinia.  E.  Long.  9.  14. 
N.  Lat.  39.  12. 

CAGUI,  in  zoology,  a  fononyme  of  two  fpecies  of 
monkeys,  viz.  the  jacchus  and  cedipus.     See  Simia. 

CAHORS,  a  confiderable  town  of  France,  in  Qjierci 
in  Guienne,  with  a  biihop's  fee  and  an  nniverfity.  It  is 
feated  on  a  peninfula  made  by  the  river  Lot,  and  built 
partly  on  a  craggy  rock.  The  principal  ltreet  is  very 
narrow  ;  and  terminates  in  the  market-place,  in  which 
is  the  town-houfe.  The  cathedral  is  a  Gothic  ftructure, 
and  has  a  large  fquare  fheeple.  The  fortifications  are 
regular,  and  the  town  is  furrounded  with  thick  walls. 
E.  Long.  1.  6.  N.  Lat.  44.  26. 

CAHYS,  a  dry  meafure  for  corn,  ufed  in  fome  parts 
of  Spain,  particularly  at  Seville  and  at  Cadiz.  It  is 
near  a  bufliel  of  our  meafure. 

CAJANABURG,  the  capital  of  the  province  of 
Cajania  or  Eaft  Bothnia  in  Sweden,  fituated  on  the 
north-eaft  part  of  the  lake  Cajania,  in  E.  Long.  27.  o. 
N.  Lat.  63.  50. 

CAIPHAS,  high-prieft  of  the  Jews  after  Simon, 
condemned  Chrift  to  death  ;  and  was  put  out  of  his 
place  by  the  emperor  Vitellius,  for  which  difgrace  he 
made  away  with  himfelf. 

CAJAZZO,  a  town  of  the  province  of  Lavoro  in 
the  kingdom  of  Naples,  fituated  in  E.  Long.  15.  o. 
N.  Lat.  41.  1 5. 

CAICOS,  the  name  of  fome  American  iflands  to 
the  north  of  St  Domingo,  lying  from  W.  Long.  112. 
10.  to  113.  16.  N.  Lat.  21.  40. 

CAJEPUT,  an  oil  brought  from  the  Eaft  Indies  re- 
fembling  that  of  Cardamoms. 

CAIETA,  (anc.  ge'og.)  a  port  and  town  of  Latium, 
fo  called  from  iEneas's  nurfe ;  now  Caeta,  which  fee. 

CAJETAN,  (Cardinal)  was  born  at  Cajeta  in  the 
kingdom  of  Naples  in  the  year  1469.  His  proper 
name  was  Thomas  de  Vio  ;  but  he  adopted  that  of  Ca- 
jetan from  the  place  of  his  nativity.  ,  He  defended  the 
authority  of  the  Pope,  which  fuffered  greatly  at  the 
council  of  Nice,  in  a  work  entitled  Ofthcpoiver  of  the 
Pope ;  and  for  this  work  he  obtained  the  biihopric  of 
Cajeta.  He  was  afterwards  raifed  to  the  archiepifcopal 
fee  of  Palermo,  and  in  151  7  was  made  a  cardinal  by 
Pope  Leo.  X.  The  yeas  after,  he  was  fent  as  legate 
into  Germany,  to  quiet  the  commotions  raifed  againft 
indulgences  by  Martin  Luther  ;  but  Luther,  under pro- 
tedionof  Frederic  defter  of  Saxony,  fet  him  at  de- 
y fiance  ;  for  though  he  obeyed  the  cardinal's  fummons 
Vol.  IV. 


in  repairing  to  Augfburg,  yet  he  rendered  all  his  pro- 
ceedings ineffectual.  Cajetan  was  employed  in  feycral 
other  negociations  and  tranfactions,  being  as  ready  at 
bufmefs  as  at  letters.  He  died  in  1534.  He  wrote 
Commentaries  upon  Ariftotle's  philofophy,  and  upon 
Thomas  Aquinas's  theology ;  and  made  a  literal  tranf- 
lation  of  the  Old  and  New  Teftaments. 

CAIFONG,  a  large,  populous,  and  rich  town  of 
Alia,  in  China,  feated  in  the  middle  of  a  large  and  well 
cultivated  plain.  It  Hands  in  a  bottom ;  and  when  be- 
iieged  by  the  rebels  in  1642,  they  ordered  the  dykes 
of  the  river  Hohangho  to  be  cut,  which  drowned  the 
city,  and  deftroyed  300,000  of  its  inhabitants.  E.Long. 
113.  27.  N.  Lat.  35.  o. 

CAILLE,  (Nicholas  Louis  de  la)  an  eminent  ma- 
thematician and  aftronomer,  was  born  at  a  fmall  town 
in  the  diocefe  of  Rheims  in  1713.  His  father  had  fer- 
ved  in  the  army,  which  he  quitted,  and  in  his  retire- 
ment ftudied  mathematics  ;  and  amufed  himfelf  with 
mechanic  exercifes,  wherein  he  proved  the  happy  author 
of  feveral  inventions  of  confiderable  ufe  to  the  public. 
Nicholas,  almoft  in  his  infancy,  took  a  fancy  to  mecha- 
nics, which  proved  of  fignal  fervice  to  him  in  his  ma- 
turer  years.  He  was  fent  young  to  fchool  at  Mantes- 
fur-Seine,  where  he  difcovered  early  tokens  of  genius. 
In  1729,  he  went  to  Paris  ;  where  he  ftudied  the, daf- 
fies, philofophy,  and  mathematics.  Afterwards  he  went 
to  ftudy  divinity  at  the  college  de  Navarre,  propofing 
to  embrace  an  ecclefiafcical  life.  At  the  end  of  three 
years  he  was  ordained  a  deacon,  and  officiated  as  fuch 
in  the  church  of  the  college  de  Mazarin  feveral  years  ; 
but  he  never  entered  into  priefts  orders,  apprehending 
that  his  aftronomical  ftudies,  to  which  he  became  moil 
affiduouily  devoted,  might  too  much  interfere  with  his 
religious  duties.  In  1 759,  he  was  conjoined  with  M.  de 
Thury,  fon  to  M.  Caflini,  in  verifying  the  meridian  of 
the  royal  obfervatory  through  the  whole  extent  of  the 
kingdom  of  France.  In  the  month  of  November  the 
fame  year,  whilft  he  was  engaged  day  and  night  in  the 
operations  which  this  grand  undertaking  required,  and 
at  a  great  diftance  from  Paris,  he  was,  without  any  fe- 
licitation, elected  into  the  vacant  mathematical  chair 
which  the  celebrated  M.  Varignon  had  fo  worthily 
filled.  Here  he  began  to  teach  about  the  end  of  1 740  ; 
and  an  obfervatory  was  ordered  to  be  erected  for  his 
ufe  in  the  college,  and  furnifhed  with  a  fuitable  appa- 
ratus of  the  beft  inftruments.  In  May  1741,  M.  de  la 
Caille  was  admitted  into  the  royal  academy  of  fciences 
as  an  adjoint  member  for  aftronomy.  Befides  the  many 
excellent  papers  of  his  difperfed  up  and  down  in  their 
memoirs,  he  publiihed  Elements  of  geometry,  mecha- 
nics, optics,  and  aftronomy.  Moreover,  he  carefully 
compi/  ted  all  the  eclipfes  of  the  fun  and  moon  that  had 
happened  fince  the  Chriftian  sera,  which  were  printed 
in  a  book  publiihed  by  two  Benedictines,  entitled  I'drt 
de  verefier  les  dates,  &c.  Paris,  1750,  in  4to.  Befides 
thefe,  he  compiled  a  volume  of  aftronomical  epheme- 
rides  for  the  years  1745  to  1 755  ;  another  for  the  years 
1755  to  1765  ;  a  third  for  the  years  1765  to  1775; 
an  excellent  work  entitled  Aflronomia  fiindamenta  no- 
viflimi  folis  et  flellarum  obfervationibtu  jfabilita  ;  and 
the  moft  correct  folar  tables  that  ever  appeared.  Ha- 
ving gone  through  a  feven  years  feries  of  aftronomi- 
cal obfervations  in  his  own  obfervatory,  he  formed  a 
project  of  going  to  obferve  the  foufhern  ftars  at  the 
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Callle.     Cape  of  Good  Hope.  This  was  highly  approved  by  the 

' ^  — '  academy,  and  by  the  prime  miniiter  Comte  de  Argen- 

fon,  and  very  readily  agreed  to  by  the  ftates  of  Hol- 
land. Upon  this,  he  drew  up  a  plan  of  the  method  he 
propofed  to  purfue  in  his  fouthern  obfervations ;  fetting 
forth,  that  befides  fettling  the  places  of  the  fixed  flars, 
lie  propofed  to  determine  the  parallax  of  the  moon, 
Mars,  and  Venus.  But  whereas  this  required  corre- 
fpondent  obfervations  to  be  made  in  the  northern  parts 
of  the  world,  he  fent  to  thole  of  his  correfpondents 
who  were  expert  in  practical  aftronomy  previous  no- 
tice, in  print,  what  obfervations.  he  deligned  to  make 
at  fuch  and  fuch  times  for  the  faid  purpofe.  At  length, 
on  the  21ft  of  November  i  750,  he  failed  for  the  Cape, 
and  arrived  thereon  the  19th  of  April  1751.  He  forth- 
with got  his  inftrumenfs  on  more  ;  and,  with  the  alii  fi- 
ance of  fome  Dutch  artificers,  fet  about  building  an 
aflronomical  obfervatory,  in  which  his  apparatus  of  in- 
flruments  was  properly  difpofed  of  as  foon  as  it  was  in 
a  fit  condition  to  receive  them. 

The  fky  at  the  Cape  is  generally  pure  and  ferene, 
unlefs  when  a  fouth-eafl  wind  blows.  But  this  is  of- 
ten the  cafe  ;  and  when  it  is,  it  is  attended  with  fome 
flrange  and  terrible  effects.  The  flars  look  bigger,  and 
feem  to  caper  ;  the  moon  has  an  undulating  tremor  ; 
and  the  planets  have  a  fort  of  beard  like  comets.  Two 
hundred  and  twenty- eight  nights  did  our  aftronomer 
furvey  the  face  of  the  fouthern  heavens  ;  during  which 
fpace,  which  is  almofl  incredible,  he  obferved  more 
than  t  0,000  flars  ;  and  whereas  the  ancients  filled  the 
heavens  with  monfters  and  old-wives  tales,  the  abbe  de 
la  Caille  chofe  rather  to  adorn  them  with  the  inftru- 
ments  and  machines  which  modern  philofophy  has 
•See the  made  ufe  of  for  the  conquefl  of  nature*.  With  no 
Planifphere  kfs  fuccefs  did  he  attend  to  the  parallax  of  the  moon, 
in  his  Ca-  Mars,  Venus,  and  the  fun.  Having  thus  executed  the 
lumaujtrale  pU1-p0fe  0f  j^g  voyage,  and  no  prefent  opportunity  of- 
j  e  ijerum.  fer-mg  fQr  njs  return,  he  thought  of  employing  the  va- 
cant time  in  another  arduous  attempt  ;  no  lefs  than 
that  of  taking  the  meafure  of  the  earth,  as  he  had  al- 
ready done  that  of  the  heavens.  This  indeed  had, 
through  the  munificence  of  the  French  king,  been  done 
before  by  different  fets  of  learned  men  both  in  Europe 
and  America  :  fome  determining  the  quantity  of  a  de- 
gree under  the  equator,  and  others  under  the  arctic 
circle  :  but  it  had  not  as  yet  been  decided  whether  in 
the  fouthern  parallels  of  latitude  the  fame  dimenfions 
obtained  as  in  the  northern.  His  labours  were  re- 
warded with  the  fatisfaction  he  wifhed  for  ;  having  de- 
termined a  diflance  of  410,814  feet  from  a  place  cal- 
led Klip-Fontyn  to  the  Cape,  by  means  of  a  bafe  of 
38,802  feet,  three  times  actually  meafured:  whence  he 
difcovered  a  new  fecret  of  nature,  namely,  that  the 
radii  of  the  parallels  in  fouth  latitude  are  not  the  fame 
as  thofe  of  the  corresponding  parallels  in  north  lati- 
tude. About  the  23d  degree  of  fouth  latitude  he  found 
a  degree  on  the  meridianto  contain  342,222  Paris  feet. 
He  returned  to  Paris  the  27th  of  September  1754  ;  ha- 
ving in  his  almofl  four  years  abfence  expended  no  more 
than  9144  livres  on  himfelf  and  his  companion ;  and 
at  his  coming  into  port,  he  refufed  a  bribe  of  100,000 
livres,  offered  by  one  whothirfled  lefs  after  glory  than 
gain,  to  be  fharer  in  his  immunity  from  cuflomhoufe 
fearches. 
After  receiving  the  congratulatory  yifits  of  his  more 


intimate  friends  and  the  aflronomers,  he  flrfl  of  all 
thought  fit  to  draw  up  a  reply  to  fome  ftrictures  which 
profellbr  Euler  had  publiflied  relative  to  the  meridian, 
and  then  he  fettled  the  rcfults  of  the  comparifon  of  his 
own  with  the  obfervations  of  other  aflronomers  for  the 
parallaxes.  That  of  the  fun  he  fixed  at  9;"  ;  of  the 
moon,  at  56'  &"  ;  of  Mars  in  his  oppofition,  36"  ;  of 
Venus,  387/.  He  alfo  fettled  the  laws  whereby  aflro- 
nomical refractions  are  varied  by  the  different  den- 
fity  or  rarity  of  the  air,  by  heat  or  cold,  and  drynefs 
or  moiflure.  And,  laflly,  he  mowed  an  eafy,  and  by 
common  navigators  practicable,  method  of  finding  the 
longitude  at  fea  by  means  of  the  moon,  which  he  illuf- 
trated  by  examples  felected  from  his  own  obfervations 
during  his  voyages.  His  fame  being  now  eftablifhed 
upon  fo  firm  a  bafis,  the  mofl  celebrated  academies  of 
Europe  claimed  him  as  their  own  :  and  he  was  unani- 
moully  elected  a  member  of  the  royal  fociety  at  Lon- 
don ;  of  the  inftitute  of  Bologna  ;  of  the  imperial  aca- 
demy at  Peterfburg  ;  and  of  the  royal  academies  of 
Berlin,  Stockholm,  and  Gottingen.  In  the  year  1760, 
Mr  de  la  Caille  was  attacked  with  a  fevere  fit  of  the 
gout  ;  which,  however,  did  not  interrupt  the  courfe  of 
hisfludies  ;  for  he  then  planned  out  anew  andimmenfe 
work,  no  lefs  than  a  hiflory  of  aftronomy  through  all 
ages,  with  a  comparifon  of  the  ancient  and  modern  ob- 
fervations, and  the  conflruction  and  ufe  of  the  inftru- 
ments  employed  in  making  them.  In  order  to  purfue 
the  tafk  he  had  impofed  upon  himfelf  in  a  fuitable  re- 
tirement, he  obtained  a  grant  of  apartments  in  the 
royal  palace  of  Vincennes  ;  and  whilfl  his  aflronomical 
apparatus  was  erecting  there,  he  began  printing  his 
Catalogue  of  the  fouthern  flars,  and  the  third  volume 
of  his  Ephemerides.  The  flate  of  his  health  was,  to- 
wards the  end  of  the  year  1763,  greatly  reduced.  His 
blood  grew  inflamed ;  he  had  pains  of  the  head,  ob- 
flructions  of  the  kidneys,  lofs  of  appetite,  with  an  op- 
pletion  of  the  whole  habit.  His  mind  remained  un- 
affected, and  he  refolutely  periifted  in  his  ftudies  as 
ufual.  In  the  month  of  March,  medicines  were  ad- 
miniflered  to  him,  which  rather  aggravated  than  al- 
leviated his  fymptoms  ;  and  he  was  now  fenfible,  that 
the  fame  diftemper  which  in  Africa,  ten  years  before, 
yielded  to  a  few  fimple  remedies,  did  in  his  native 
country  bid  defiance  to  the  befl  phyficians.  This  in- 
duced him  to  fettle  his  affairs  ;  his  manufcripts  he  com- 
mitted to  the  care  and  difcretion  of  his  efteemed  friend 
M.  Maraldi.  It  was  at  lafl  determined  that  a  vein 
fhould  be  opened ;  but  this  brought  on  an  obflinate 
lethargy,  of  which  he  died,  aged  49. 

C AIMACAN,  or  C  a  i  m  a  c  a  m,  in  the  Turkifh  affairs, 
a  dignity  in  the  Ottoman  empire,  anfwering  to  lieute- 
nant, or  rather  deputy,  amongfl  us. 

There  are  ufually  two  Caimacans  ;  one  refiding  at 
Conflantinople,  as  governor  thereof;  the  other  attend- 
ing the  grand  vizir  in  quality  of  his  lieutenant,  fecre- 
tary  of  flate,  andfirfl  minifler  of  his  council,  and  gives 
audience  to  ambafladors.  Sometimes  there  is  a  third 
caimacan,  who  attends  the  fultan  ;  whom  he  acquaints 
with  any  public  difturbances,  and  receives  his  orders 
concerning  them. 

CAIMAN  islands,  certain  American  iflands  lying 
fouth  of  Cuba,  and  north- weft  of  Jamaica,  between 
81  °  and  86°  of  weft  longitude,  and  'in  21  of  north  la- 
titude.    They  are  mofl  remarkable  on  account  of  the 
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fifhery  of  tortoife,  which  the  people  of  Jamaica  catch 
here,  and  cany  home  alive,  keeping  them  in  pens  for 
food,  and  killing  them  as  they  want  them. 

CAIN,  eldeft  fon  of  Adam  and  Eve,  killed  his 
brother  Abel  ;  for  which  he  was  condemned  by 
God  to  banilhment  and  a  vagabond  ftatc  of  life. 
Cain  retired  to  the  land  of  Nod,  on  the  eaft  of  Eden  ; 
and  built  a  city,  to  which  he  gave  the  name  of  his  fjn 
Enoch. 

CAINITES,  a  feci:  of  heretics  in  the  2d  century,  fo 
called  on  account  of  their  great  refpect  for  Cain.  They 
pretended  that  the  virtue  which  produced  Abel  was  of 
an  order  inferior  to  that  which  had  produced  Cain,  and 
that  this  was  the  reafon  why  Cain  had  the  victory  over 
Abel  and  killed  him;  for  they  admitted  a  great  number 
of  genii,  which  they  called  virtues,  of  different  ranks 
and  orders.  They  made  profeffion  of  honouring  thofe 
wrho  carry  in  Scripture  the  moil  vilible  marks  of  repro- 
bation •,  as  the  inhabitants  of  Sodom,  Efau,  Korah, 
Dathan,  and  Abiram.  They  had,  in  particular  a 
very  great  veneration  for  the  traitor  Judas,  under  pre- 
tence that  the  death  of  Jefus  Chrifl  had  faved  mankind. 
They  had  a  forged  gofpel  of  Judas,  to  which  they  paid 
great  refpecl. 

CAIRjsfS,  or  Carnes,  the  vulgar  name  of  thofe 
heaps  of  flones  which  are  to  be  feen  in  many  places  of 
Britain,  particularly  Scotland  and  Wales. — They  are 
compofed  of  Hones  of  all  dimenfions  thrown  together 
in  a  conical  form,  a  flat  ftone  crowning  the  apex  j  (fee 
Plate  CXXVIL) 

Various  caufes  have  been  affigned  by  the  learned  for 
thefe  heaps  of  flones.  They  have  fuppofed  them  to  have 
been, in  times  of  inauguration,the  places  where  the  chief- 
tain-elect flood  to  mow  himfelf  to  befl  advantage  to  the 
people  ;  or  the  pla^e  from  whence  judgment  was  pro- 
nounced ;  or  to  have  been  erected  on  the  road-fide  in  ho- 
nour of  Mercury  ;  or  to  have  been  formed  in  memory  of 
fome  folemn  compa.il  particularly  where  accompanied 
by  flanding  pillars  of  flones  ;  or  for  the  celebracion  of 
certain  religious  ceremonies.  Such  might  have  been 
the  reafons,  in  fome  inftances,  where  the  evidences  of 
flone-chefts  and  urns  are  wanting :  but  thefe  are  fo 
generally  found,  that  they  feem  to  determine  the 
moft  ufual  purpofe  of  the  piles  in  queflion  to  have 
been  for  fepulchral  monuments.  Even  this  deflina- 
tion  might  render  them  fuitable  to  other  purpofes  ; 
particularly  religious,  to  which  by  their  nature  they 
might  be  fuppofed  to  give  additional  folemnity. — ■ 
According  to  Toland,  fires  were  kindled  on  the 
tops  or  flat  flones,  at  certain  times  of  the  year,  par- 
ticularly on  the  eves  of  the  ifl  of  May  and  the  ift  of 
November,  for  the  purpofe  of  facrificing ;  at  which 
time  all  the  people  having  extinguiflied  their  domeflic 
hearths  rekindled  them  from  the  facred  fires  of  the 
cairns.  In  general,  therefore,  thefe  accumulations  ap- 
pear to  have  been  defigned  for  the  fepulchral  protection 
of  heroes  and  great  men.  The  flone-chefts,  the  repofi- 
tory  of  the  urns  and  allies,  are  lodged  in  the  earth  be- 
neath :  fometimes  only  one,  fometimes  more,  are  found 
thus  depofked  ;  and  Mr  Pennant  mentions  an  inftance 
of  1 7  being  difcovered  under  the  fame  pile. 

Cairns  are  of  different  fizes,  fome  of  them  very  large. 
Mr  Pennant  defcribes  one  in  the  ifland  of  Arran,  114 
feet  over  and  of  a  vafl  height.  They  may  juflly  be 
fuppofed  to  have  been  proportioned  in  iize  to  the  rank 


of  the  perfon,  or  to  his  popularity :  the  people  of  a 
whole  diflridl  alfembled  to  ihow  their  refpect  to  the 
deceafed  ;  and,  by  an  active  honouring  of  his  me- 
mory, foon  accumulated  heaps  equal  to  thofe  that  a- 
floniihus  at  this  time.  But  thefe  honours  were  not  mere- 
ly thofe  of  the  day  ;  as  long  as  the  memory  of  the  de- 
ceafed endured,  not  a  paffenger  went  by  without  add- 
ing a  ftone  to  the  heap  :  they  fuppofed  it  would  be  an 
honour  to  the  dead,  and  acceptable  to  his  manes. 

Quanquam  fejlinas,  non  eft  mora  longa  :  licebit 
Injeffo  ter  pulvere,  curras. 

To  this  moment  there  is  a  proverbial  expreffion  a- 
mong  the  highlanders  allufive  to  the  old  practice :  a 
fuppliant  will  tell  his  patron,  Curri  ?tii  ciocb  er  do 
charm,  "  I  will  add  a  ftone  to  your  cairn  ;"  meaning, 
When  you  are  no  more,  I  will  do  all  pofiible  honour  to 
your  memory. 

Cairns  are  to  be  found  in  all  parts  of  the  iflands,  in 
Cornwal,  Wales,  and  all  parts  of  North  Britain  ;  they 
were  in  ufe  among  the  northern  nations  ;  Dahlberg, 
in  his  323d  plate,  has  given  the  figure  of  one.  In 
Wales  they  are  called  cameddau;  but  the  proverb  taken 
from  them  there,  is  not  of  the  complimental  kind  ; 
Karn  ar  dy  ben,  or, <c  A  cairn  on  your  head,"  is  a  token 
of  imprecation. 

CAIRO,  or  Grand  Cairo,  the  capital  of  Egypt, 
fituated  in  a  plain  at  the  foot  of  a  mountain,  in  E. 
Long.  32.  o.  N.  Lat.  30.  o.  It  was  founded  by  Jaw- 
har,  a  Magrebian  general,  in  the  year  of  the  Hegira 
358.  He  had  laid  the  foundations  of  it  under  the  ho- 
rofcope  of  Mars ;  and  for  that  reafon  gave  his  new  city 
the  name  of  Al  Kahirah,  or  the  Victorious,  an  epithet 
applied  by  the  Arab  aftroiiomers  to  that  planet.  In 
362  it  became  the  refidence  of  the  kalifFs  of  Egypt, 
and  of  confequence  the  capital  of  that  country,  and 
has  ever  fince  continued  to  be  fo.  It  is  divided  into 
the  New  and  Old  cities.  Old  Cairo  is  on  the  eaflern 
fide  of  the  river  Nile,  and  is  now  almoft  uninhabited. 
The  New,  which  is  properly  Cairo,  is  feated  in  a  fandy 
plain  about  two  miles  and  a  half  from  the  old  city. 
It  ftands  on  the  weftern  fide  of  the  Nile,  from  which 
it  is  not  three  quarters  of  a  mile  diftant.  It  is  ex- 
tended along  the  mountain  on  which  the  caflle  is  built, 
for  the  fake  of  which  it  was  removed  hither,  in  order, 
as  fome  pretend,  to  be  under  its  protection.  How- 
ever, the  change  is  much  for  the  worfe,  as  well  with . 
regard  to  air  as  water,  and  the  pleafantnefs  of  the  pro- 
fpect.  Bulack  may  be  called  the  port  of  Cairo  ;  for  it 
ftands  on  the  bank  of  the  Nile,  about  a  mile  and  a  half 
from  it,  and  all  the  corn  and  other  commodities  are 
landed  there  before  they  are  brought  to  the  city. 
Some  travellers  have  made  Cairo  of  a  moft  enormous 
magnitude,  by  taking  in  the  old  city  Bulack,  and  the 
new  ;  the  real  circumference  of  it,  however,  is  not  above 
ten  miles,  but  it  is  extremely  populous.  The  firft 
thing  that  flrikes  a  traveller  is  the  narrownefs  of  the 
flreets,  and  the  appearance  of  the  houfes.  Thefe  are 
fo  daubed  with  mud  on  the  oulfidc,  that  you  would 
think  they  were  built  with  nothing  elfe.  Belides,  as 
the  ffcseets  are  unpaved,  and  always  full  of  people,  the 
walking  in  them  is  very  inconvenient,  efpecially  to 
ftrangers.  To  remedy  this,  there  are  a  great  number 
of  affes,  which  always  Hand  ready  to  be  hired  for  a 
trifle,  that  is^  a  penny  a  mile.     The  owners  drive 
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Cairo,     them  along,  and  give  notice  to  the  crowd  to  make  way. 

— w '  And  here  it  may  be  obferved,  that  the  Chriflians  in 

this,  as  well  as  other  parts  of  the  Turkifh  dominions, 
are  not  permitted  to  ride  upon  horfes.  The  number 
of  the  inhabitants  can  only  be  gueffed  at ;  but  we  may 
conclude  it  to  be  very  great,  becauf'e  in  fome  years 
the  plague  will  carry  oft  200,000,  without  their  being 
much  niiifed.  The  houfes  are  from  one  to  two  or  three 
ftories  high,  and  flat  at  the  top  ;  where  they  take  the 
air,  and  often  deep  all  night.  The  better  fort  of  thele 
have  a  court  on  the  infide  like  a  college.  The  com- 
mon run  of  houfes  have  very  little  room,  and  even  a- 
mong  great  people  it  is  nfual  for  20  cr  30  to  lie  in  the 
fmall  hall.  Some  houfes  will  hold  300  perfons  of  both 
fexes,  among  whom  are  20  or  30  flaves,  and  thofe  of 
ordinary  rank  have  generally  three  or  four. 

There  is  a  canal  called  Halts,  which  runs  along  the 
city  from  one  end  to  the  other,  with  houfes  on  each 
fide,  which  make  a  large  ftrtught  ftreet.  Bcfides  this, 
there  are  feveral  lakes,  which  are  called  birhi  in  the 
language  of  the  country.  The  principal  of  thefe,  which 
is  near  the  caftle,  is  500  paces  in  diameter.  The  raoft 
elegant  houfes  in  the  city  are  built  on  its  banks  ;  but 
what  is  extraordinary,  eight  months  in  the  year  it  con- 
rains  water,  and  the  other  four  it  appears  with  a  charm- 
ing verdure.  When  there  is  water  fufficient,  it  is  al- 
ways full  of  gilded  boats,  barges,  and  barks,  in  which 
people  of  condition  take  their  pleafure  towards  night, 
at  which  time  there  are  curious  fire-works,  and  variety 
of  miiiic. 

New  Cairo  is  furrounded  with  walls  built  with  ftone, 
on  which  are  handfome  battlements,  and  at  the  diflance 
of  every  hundred  paces  there  are  very  fine  towers,  which 
have  room  for  a  great  number  of  people.  The  walls 
were  never  very  high,  and  are  in  many  places  gone  to 
ruin.  The  baflia  lives  in  the  caftle,  which  was  built 
by  Saladine  feven  hundred  years  ago.  It  flands  in  the 
middle  of  the  famous  mountain  Moketan,  which  ter- 
minates in  this  place,  after  it  had  accompanied  the 
Nile  from  Ethiopia  hither.  This  caftle  is  the  only 
place  of  defence  in  Egypt ;  and  yet  the  Turks  take 
no  notice  of  its  falling,  infomuch  that  in  procefs  of 
time  it  will  become  a  heap  of  rubbifh.  The  principal 
part  in  it  is  a  magnificent  hall,  environed  with  12  co- 
lumns of  granite,  of  a  prodigious  height  and  thicknefs, 
which  fuftain  an  open  dome,  under  which  Saladine 
diftributed  juflice  to  his  fubjects.  Round  this  dome 
there  is  an  infeription  in  relievo,  which  determines  the 
date  and  by  whom  it  was  built.  From  this  place  the 
whole  city  of  Cairo  may  be  feen,  and  above  30  miles 
along  the  Nile,  with  the  fruitful  plains  that  lie  near  it, 
as  well  as  the  mofques,  pyramids,  villages,  and  gardens, 
with  which  thefe  fields  are  covered.  Thefe  granite 
pillars  were  the  work  of  antiquity,  for  they  were  got 
out  of  the  ruins  of  Alexandria.  There  are,  likewife  in 
the  mofques  and  in  the  principal  houfes  no  lefs  than 
40,000  more,  befides  great  magazines,  where  all  kinds 
are  to  be  had  at  very  low  rates.  A  janiflary  happened 
to  find  five  in  his  garden,  as  large  as  thofe  in  the  caf- 
tle ;  but  could  not  find  any  machine  of  flrength  fuffi- 
cient  to  move  them,  and  therefore  had  them  fawed  in 
pieces  to' make  mill-ftones.  •  It  is  believed  that  there 
have  been  30  or  40,000  of  thefe  pillars  brought  from 
Alexandria,  where  there  are  yet  many  more  to  be  had. 


The  gates  of  Cairo  are  three,  which  are  very  fine  and 
magnificent.  * 

There  are  about  300  public  mofques  in  this  city, 
fome  of  which  have  fix  minarets.  The  mofque  of  A- 
fliar  hath  feveral  buildings  adjoining,  which  were  once 
a  famous  univeriity,  and  14,000  fcholars  and  Undents 
were  maintained  on  the  foundation ;  but  has  now  not 
above  1400,  and  thofe  are  only  taught  to  read  and 
write.  All  the  mofques  are  built  upon  the  fame  plan, 
and  differ  only  in  magnitude.  The  entrance  is  thro' 
the  principal  gate  into  a  large  fquare,  open  on  the 
top,  but  well  paved.  Round  this  are  covered  galleries, 
fupported  by  pillars  :  under  which  they  fay  their  pray- 
ers, in  the  fhade.  On  one  fide  of  the  fquare  there  are 
particular  places  with  bafons  of  water,  for  the  conve- 
niency  of  performing  the  ablutions  injoin'  d  by  the  Ko- 
ran. The  moft  remarkable  part  of  the  mofque,  befides 
the  minaret,  is  the  dome.  This  is  often  bold,  well 
proportioned,  and  of  an  aflonifning  magnitude.  The 
infide  flones  are  carved  like  lace,  flowers,  and  melons. 
They  are  built  fo  firm,  and  with  fuch  art,  that  they 
\\'\\\  lafl  600  or  700  years.  About  the  outward  cir- 
cumference there  are  large  Arabic  inferiptions,  in  re- 
lievo, which  may  be  read  by  thofe  who  fland  below, 
though  they  arefometimes  of  a  wonderful  height. 

The  khanes  or  caravanferas  are  numerous  and  large, 
with  a  court  in  the  middle,  like  their  houfes.  Some 
are  feveral  ftories  high,  and  are  always  full  of  people 
and  merchandife.  The  Nubians,  the'Abyfhnians,  and 
other  African  nations,  which  come  to  Cairo,  have  one 
to  themfelves,  where  they  always  meet"  with  lodging. 
Here  they  are  fecure  from  infults,  and  their  effects  are 
all  fafe.  Befides  thefe,  there  is  a  bazar,  or  market, 
where  all  forts  of  goods  are  to  be  fold.  This  is  in  a 
long  broad  ftreet  ;  and  yet  the  crowd  is  fo  great,  you 
can  hardly  pafs  along.  At  the  end  of  this  ftreet  is  a- 
nother  fhort  one,  but  pretty  broad,  with  fhops  full  of 
the  belt  fort  of  goods,  and  precious  merchandife.  At 
the  end  of  this  fhort  ftreet  there  is  a  great  khane,  where 
all  forts  of  white  flaves  are  to  be  fold.  Farther  than 
this  is  another  khane,  where  a  great  number  of  blacks, 
of  both  fexes,  are  expofed  to  fale.  Not  far  from  the 
beft  market-place  is  an  hofpital,  and  a  mofque  for  mad- 
people.  They  alfo  receive  and  maintain  fick  people 
into  this  hofpital,  but  they  are  poorly  looked  after. 

Old  Cairo  has  fcarce  any  thing  remarkable  but  the 
granaries  of  Jofeph ;  which  are  nothing  but  a  high 
wall,  lately  built,  which  includes  a  fquare  fpot  of 
ground,  where  they  depofite  wheat,  barley,  and  other 
grain,  which  is  a  tribute  to  the  baflia,  paid  by  the 
owners  of  land.  This  has  no  other  covering  but  the 
heavens,  and  therefore  the  birds  are  always  fure  to 
have  their  fhare.  There  is  likewife  a  tolerable  hand- 
fome church,  which  is  made  nfe  of  by  the  Copts,  who 
are  Chriflians  and  the  original  inhabitants  of  Egypt. 
Jofeph's  well  is  in  the  caftle,  and  was  made  by  king 
Mohammed  about  700  years  ago.  It  is  called  Jofeph's 
well,  becaufe  they  attribute  every  thing  extraordinary 
to  that  remarkable  perfon.  It  is  cut  in  a  rock,  and  is 
280  feet  in  depth.  The  water  is  drawn  up  to  the  top 
by  means  of  oxen,  placed  on  platforms,  at  proper  dif- 
tances,  which  turn  about  the  machines  that  raife  it. 
The  defcent  is  fo  floping,  that,  though  there  are  no 
fteps,  the  oxen  can  defcend  and  afcend  with  eafe.  . 
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'  The  river  Nile,  to  which   not   only  Cairo,  but  all 
Egypt  is  fo  much  indebted,  is  now  known  to  have  its 
rife  in  Abyffinia.     The  increafe  of  the   Nile  generally 
begins  in  May,  and  in  June  they  commonly   proclaim 
about  the  city  how   much  it  is   rifen.     Over  againtt 
old  Cairo  the  Balha   has  a  houfe,  wherein  the   water 
enters  to  a  column,  which  has  lines  at  the  diftance  of 
every  inch,  and  marks  at  every  two  feet  as  far  as  30. 
When  the  water  rifes  to  22  feet,  it  is  thought  to  be  of 
a  fufficient  height  ;  when  it  rifes  much  higher,  it  does 
a  great  deal  of  mifchief.     There  is  much   pomp  and 
ceremony  ufed  in  letting  the  water  into  the  canal,  or 
hali,  abovementioned.     The  balha  gives  the  fir  11  ftroke 
towards  the  removal  ef  the  dike  or  dam.     When  the 
.water  has  filled  the  canal  and  lakes  in  the  city,  and 
the  numerous  citterns  that  are  in  the  mofques  and  pri- 
vate houfes,  ii  is  let  into  a  vaft  plain,  to  the  north- 
eaft  ;   the  extent  of  which  is    50  miles.     When  the 
country  is  covered  with  water,  it  is  no  unpleafant  fight 
to  view  the  towns  appearing  like  little  iflands,  and  the 
people  palling  and  repairing  in  boats. 

The  inhabitants  of  Cairo  are  a  mixture  of  Moors, 
Turks,  Jews,  Greeks,  and  Cophts,  or  Coptis.  The 
only  difference  between  the  habit  of  the  Moors  and 
Coptis  is  their  turbans  ;  thofe  of  the  Moors  being 
white,  and  of  the  Coptis  white  ftriped  with  blue. 
The  common  people  generally  wear  a  long  black  loofe 
frock,  fewed  together  all  down  before.  The  Jews 
wear  a  frock  of  the  fame  fathion,  made  of  cloth  ;  and 
their  caps  are  like  a  high  crowned  hat,  without  brims, 
covered  with  the  fame  cloth,  but  not  fo  taper.  The 
Jewilh  women's  are  not  very  unlike  the  men's,  but 
more  light  and  long.  The  Greeks  are  habited  like 
the  Turks,  only  their  Turbans  differ. 

Provifions  of  all  kinds  are  exceeding  plenty  ;  far  20 
eggs  may  be  bought  for  a  parrah  or  penny,  and  bread 
is  fix  times  as  cheap  as  with  us.  They  have  almoft 
all  forts  of  fleth  and  fifh  ;  and  in  particular  have  tame 
buffaloes,  which  are  very  uieful.  They  bring  goats 
into  the  ftreets  in  great  numbers,  to  fell  their  milk. 
Their  gardens  are  well  itocked  with  fruit-trees  of  va- 
rious kinds,  as  well  as  roots,  herbs,  melons,  and  cu- 
cumbers. The  moft  common  flelh  meat  is  mutton. 
The  goats  are  very  beautiful,  and  have  ears  two  feet 
in  length  ;  but  their  flefli  is  in  no  great  efteem. 

CAIROAN,  or  Caikwan,  a  city  of  Africa,  in  the 
kingdom  of  Tunis,  feated  in  a  fandy  barren  foil,  a- 
bout  five  miles  from. the  gulph  of  Capres.  It  has 
neither  fpring,  well,  nor  river  ;  for  which  reafon  they 
are  obliged  to  preferve  rain-water  in  tanks  and  citterns. 
It  was  built  by  the  Aglabites  ;  and  is  the  ancient  Cy- 
rene*,  but  hath  now  loft  its  fplendor.  There  is  {till, 
however,  a  very  fuperb  mofque,  and  the  tombs  of  the 
kings  of  Tunis  are  yet  to  be  feen.  E.  Long,  9.  12. 
N.  Lat.  35.  40. 

CAISSON,  in  the  military  art,  a  wooden  cheft, 
into  which  feveral  bombs  are  put,  and  fometimes 
filled  only  with  gunpowder  :  this  is  buried  under  fome 
work  whereof  the  enemy  intend  to  poiTefs  themfclves, 
and,  when  they  are  matters  of  it,  is  fired,  in  order  to 
blow  them  up. 

Caisson  is  alfo  ufed  for  a  wooden  frame  or  cheft  ufed 
in  laying;  the  foundations  of  the  piers  of  a  bridge. 

CAITHNESS,  othenvife  called  the  Jbire  of  Wick, 
is  the  moft  northern  county  of  all  Scotland  ;  bounded 


on  the  eaft  of  the  ocean,and  by  StrathnaverandSuther-  Caithnefs. 

land  on  the  fouth  and  fouth-weft:  from  thefe  it  is  divi-  *"~~^ ' 

ded  by  the  mountains  Orde,  and  a  continued  ridge  of 
hills  as  far  as  Knockfin,  then  by  the  whole  courfe  of 
the  river  Hallowdale.  On  the  north  it  is  vvalhed  by  the 
Pentland   or  Finland  frith,  which  flows  between  this 
county  and  the  Orkneys.     It  extends  35  miles  from 
north  to  fouth,  and  about  20  from  eaft  to  weft.     The 
coatt  is  rocky,  and  remarkable  for  a  number  of  bays 
and  promontories.     Of  thefe,  the  principal  are  Sand- 
fide-head  to  the  weft,  pointing  to  the  opening  of  Pent- 
land  frith  ;  Orcas,  now  Holborn-head,  and   Dunnet- 
head,  both  pointing  northward  to  the  frith.     Dunnet- 
head,  is  a  peninfula  about  a  mile  broad,  and  feven  in 
compafs  ;  affording  feveral  lakes,  good  pafture,  excel- 
lent mill-ftones,  and  a  lead-mine.     Scribi Iter  bay,  on 
the  north-weft,  is  a  good  harbour,  where  fhips  may 
ridefecurely.  Rice-bay,  on  the  eaft  fide,  extends  three 
miles  in  breadth  ;  but  is  of  dangerous  accefs,  on  ac- 
count of  fome  funk  rocks  at  the  entrance.     Ai  the  bot- 
tom  of  this  bay  appear  the  ruins  of  two  ftrong  caftles,. 
the  feat  of  the  earl  of  Caithnefs,  called  Cajiie  Sinclair, 
and  Gernego,  joined  to  each  other  by  a  draw-bridge^ 
Duncan's  bay ,oiher\\ik  ca.]\cdDi;;.'Jbj-head}\s  the  north- 
eaft  point  of  Caithnefs,  and  the  extremeft  promontory 
in  Britain.    At  this  place,  the  breadth  of  the  frith  does 
not  exceed   12  miles,  and  in  the  neighbourhood  is  the 
ordinary  ferry  to  the  Orkneys.  Hereis  likewifeClythe- 
nefs  pointing  eaft,  and  Nolhead  pointing  north-eaft„ 
The  lea  in  this  place  is  very  impetuous,  being  in  con- 
tinual agitation  from  violent  counter-tides,  currents,,, 
and  vortices.     The  only  ifland  belonging  to  this  coun- 
ty is  that  of  Stroma,  in  the  Pentland  frith,  at  the  di- 
ftance of  two  miles  from  the  main  land,  extending  a- 
bont  a  mile  in  length,  and  producing  good  corn.     The 
navigation  is  here  rendered  very  difficult  by  conflicting 
tides  and  currents,  which  at  both  ends  of  the  ifland 
produce  a  great  agitation  in    the  fea.      At  the  fotuh 
end,  the  waves  dance  fo  impetuoufly,  that  the  failors  , 
term  them  the  merry  men  of  May,  alluding  to  the  houfe 
of  one  Mr  May,  on   the   oppofite  lhore  of  Caithnefs, 
which  ferved  them  as  a  land-mark,  in  the  dangerous 
paflage  between  the  ifland  and  the  continent.    The  pro- 
perty of  this  ifland  was  once  difputed  between  the  earls 
of  Orkney  and  Caithnefs  ;    but  adjudged  to  the  latter, 
in  confequence  of  an  experiment,  by  which  it  appeared, 
that  venomous  creatures  will  live  in  Stroma,   whereas 
they  die  immediately  if  tranfported  to  the  Orkneys- 
The  county  of  Caithnefs,  though  chiefly  mountainous, 
flattens  towards  the  fea-coaft,  where  the  ground  is  a- 
rable,  and    produces  good  harvelts  of  oats  and  barley,, 
fufficient  for  the  natives,  and  yielding  a  furplus   for 
exportation.  Caithnefs  is  well  watered  with  fmall  rivers,, 
brooks,  lakes,  and  fountains,  and  affords  a  few  woods 
of  birch,  but  is  in  general  bare  of  trees ;  and  even  thofe 
the  inhabitants  plant   are   ftunted    in    their    growth- 
Lead  is  found  at  Dunnet,  copper  at  Old  Urk,  and 
iron  ore  at  feveral  places;  but  thefe  advantages  are  not 
improved.     The  air  of  Caithnefs  is  temperate,  tho'  in. 
the  latitude  of  58,  where  the  longeft  day  in  fummer  is 
computed  at  18  hours;  and  when  the  fun  fets,  he  makes 
fo  fmall  an  arch  of  a  circle  below  the  horizon,  that  the 
people  enjoy  a  twilight  until  he  rifes  again.     The  fuel 
ufed  by  the  inhabitants  of  Caithnefs  confifts  of  peat  and 
turf,  which  the  ground  yields  in  great  plenty.     The 
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©aithnefs.  forefts  of  Mora vi us  and  Berridale  afford  abundance  of 
red-deer  and  roe-bucks  :  the  country  is  well  rtored 
with  hares,  rabbits,  growfe,  heathcocks,  plover,  and 
all  forts  of  game,  comprehending  a  bird  called  /now- 
fleet,  about  the  fize  of  a  fparrow,  exceedingly  fat  and 
delicious,  that  comes  hither  in  large  flights  about  the 
middle  of  February,  and  takes  its  departure  in  April. 
The  hills  are  covered  with  fheep  and  black  cattle  ;  fo 
numerous,  that  a  fat  cow  has  been  fold  at  market  for 
4  s.  fterling.  The  rocks  along  the  coafts  are  frequented 
by  eagles,  hawks,  and  all  manner  of  fea-fowl,  whofe 
eggs  and  young  are  taken  in  vaft  quantities  by  the  na- 
tives. The  rivers  and  lakes  abound  with  trout,  fal- 
mon,  and  eels  ;  and  the  fea  affords  a  very  advantageous 
fifliery.  Divers obelifks  and  ancient  monuments  appear 
in  this  diflrict,  and  feveral  Romilh  chapels  are  Hill 
ftanding.  Caithnefs  is  well  peopled  with  a  race  of 
hardy  inhabitants,  who  employ  themfelves  chieliy  in 
fifliing,  and  breeding  fheep  and  black  cattle  :  they  are 
even  remarkably  induftrious  ;  for  between  Wick  and 
Dunbeath,  one  continued  track  of  rugged  rocks,  ex- 
tending 12  miles,  they  have  forced  feveral  little  har- 
bours for  their  fifhing  boats,  and  cut  artificial  Heps 
from  the  beach  to  the  top  of  the  rocks,  where  they  have 
creeled  houfes,  in  which  they  cure  and  dry  the  nth  for 
market. 

According  to  Mr  Pennant,  this  county  is  fuppofed  to 
fend  out  in  fome  years  about  20,000  head  of  black  cat- 
tle, but  in  bad  feafons  the  farmer  kills  and  falts  great 
numbers  for  fale.  Great  numbers  of  fwine  are  alfo 
reared  here.  Thefe  are  flibrt,  high-backed,  longbrif- 
tled,  iharp,  (lender,  and  long-nofed  ;  have  long  erect 
ears,  and  molt favage  looks.  Here  are  neither  barns  nor 
granaries:  the  corn  is  thn  Hied  out,  and  preferved  in 
the  chaff  inbyks  ;  which  are  (lacks,  in  the  ihape  of  bee- 
hives, thatched  quite  round,  where  it  will  keep  good 
for  two  years.  Vaft  numbers  of  falmon  are  taken  at 
Caftle-hill,  Dunnet,  Wick,  and  Thurfo.  A  miraculous 
draught  at  this  laft  place  is  ftill  talked  of,  not  lefs  than 
2500  being  taken  at  one  tide  within  the  memory  of 
man  ;  and  Mr  Smollet  informs  us,  that,  in  the  neigh- 
bourhood, above  300  good  falmon  have  been  taken  at 
one  draught  of  the  net.  In  the  month  of  November, 
great  numbers  of  feals  are  taken  in  the  caverns  that  0- 
pen  into  the  fea,  and  run  fome  hundreds  of  yards  un- 
der ground.  The  entrance  of  thefe  caverns  is  narrow, 
but  the  infide  lofty  andfpacious.  The  feal-hunters  en- 
ter thefe  in  fmall  boats  with  torches,  which  they  light 
as  foon  as  they  land,  and  then  with  londs  fhouts  alarm 
the  animals,  which  they  kill  with  clubs  as  they  attempt 
to  pafs.  This  is  a  hazardous  employment ;  for  fhould 
the  wind  blow  hard  from  fea,  thefe  adventurers  are  in- 
evitably loft.  Sometimes  a  large  fpecies  of  feals,  12 
feet  long,  have  been  killed  on  this  coaft  ;  and  it  is  faid 
the  fame  kind  are  found  on  the  rock  Hifkir,  one  of  the 
weftern  iflands.  During  the  fpring,  great  quantities 
of  lump-fith  refort  to  this  coaft,  and  are  the  prey  of  the 
feals,  as  appears  from  the  number  of  fetus  of  thofe 
fifties  which  at  that  feafon  float  afhore.  At  certain 
times  alfo  the  feals  feem  to  be  vifued  by  a  great  morta- 
lity ;  for,  at  thofe  times,  multitudes  of  them  are  fcen 
dead  in  the  water.  Much  limeftone  is  found  in  this 
country,  which  when  burnt  is  made  into  a  comport 
with  turf  and  fea-plants.  The  common  people  are 
kept  in  great  fervitude,  and  moft  of  their  time  is  given 


to  the  lairds,  an  invincible  impediment  to  the  profpe- 
rity  of  the  country.  The  women  are  alfo  condemned 
to  a  fhameful  drudgery  ;  it  not  being  uncommon  to  fee 
them  trudging  in  droves  of  60  or  70  to  the  fields  with 
bafkets  of  dung  on  their  backs,  which  are  tilled  atplea- 
fure  from  the  dunghills  by  their  lords  and  mailers  with 
their  pitchforks. 

The  laft  private  war  in  Scotland  was  occafioned  by 
a  difpute  relating  to  this  county.  An  earl  of  Breadal- 
bane  married  an  heirefs  of  Caithnefs:  the  inhabitants 
would  not  admit  her  title,  but  fet  up  another  perfon  in 
oppofition.  The  earl,  according  to  the  cuftom  of  thofe 
times,  defigned  toalTert  his  right  by  force  of  arms:  he 
raifed  an  army  of  1500  men  ;  but  thinking  the  number 
too  great,  he  djfmilTed  firrt  one  500,  and  then  another. 
With  the  remainder  he  marched  to  the  borders  of  Caith- 
nefs. Here  he  thought  proper  to  add  rtratagem  to 
force.  He  knew  that  the  enemy's  army  waited  for  him 
on  the  other  fide  of  the  promontory  of  Ord.  He  knew 
abb,  that  whifky  was  then  the  nectar  of  Caithnefs  ;  and 
therefore  ordered  a  fliip  laden  with  that  precious  liquor 
to  pafs  round,  and  wilfully  ftrand  itfelf  on  the  fliore. 
The  directions  were  punctually  obeyed  ;  and  the  crew 
in  a  feeming  fright  efcaped  in  the  boats  to  the  invading 
army.  The  Caithnefs  men  made  a  prize  of  the  ihip  ; 
but  making  too  free  with  the  freight,  became  an  eafy 
grey  to  the  earl,  who  attacked  them  during  their  in- 
toxication, and  gained  the  county,  which  he  difpofed 
of  very  foon  after  his  conqueft. 

CAIUS,  Kave,  ox  Key e,  (Dr  John),  the  founder 
of  Cains  college  in  Cambridge,  was  born  at  Norwich 
in  1 5 10.  He  was  admitted  very  young  a  fludent  in 
Gonville-hall  in  the  abovementioned  univerfuy  ;  and 
at  the  age  of  21  tranllated  from  Greek  into  Latin  fome 
pieces  of  divinity,  and  into  Engliih  Erafmus's  para- 
phiafe  on  Jude,  &c.  From  thefe  his  juvenile  labours, 
it  feems  probable  that  he  firrt  intended  to  profecute  the 
fludy  of  divinity.  Be  that  as  it  may,  he  travelled  to 
Italy,  and  at  Padua  ftndied  phyfic  under  the  celebrated 
I\.  anus.  In  that  univerfuy  he  continued  fome  time, 
where  we  are  told  he  read  Greek  lectures  with  great 
appia, ife.  In  1543,  he  travelled  through  part  of  Italy, 
Germany,  and  France  ;  and  returning  to  England  com- 
menced doctor  of  phyfic  at  Cambridge.  Pie  practifed 
firft  at  Shrew  fbury,  and  afterwards , at  Norwich:  but 
removing  to  London,  in  1547  he  was  admitted  fellow 
of  the  college  of  phyficians,  to  which  he  was  feveral 
years  preiiuent.  In  1557,  being  then  phyfician  to 
queen  Mary,  and  in  great  favour,  he  obtained  a  licence 
to  advance  Gonville-hall,  where  he  had  been  educated, 
into  a  college  ;  which  he  endowed  with  feveral  confi- 
derable  eftates,  adding  an  entire  new  fquare  at  the  ex- 
pence  of  1834I.  Of  this  college  he  accepted  the  ma- 
Iter  (hip,  which  he  kept  till  within  a  fliort  time  of  his 
death.  He  was  phyfician  to  Edward  VI.  queen  Mary, 
and  queen  Elizabeth.  Towards  the  latter  end  of  his 
life  he  retired  to  his  own  college  at  Cambridge  ;  where, 
having  refigned  the  mafterdnp  to  Dr  Legge  of  Nor- 
wich, he  fpent  the  remainder  of  his  life  as  a  fellow- 
commoner.  He  died  in  July  1573,  aged  63  ;  and  was 
buried  in  the  chapel  of  his  own  college.  Dr  Cains  was 
a  learned,  active,  benevolent  man.  In  1557,  he  erec- 
ted a  monument  in  St  Paul's  to  the  memory  of  the  fa- 
mous Linacre.  In  1563,  he  obtained  a  grant  for  the 
college  of  phyficians  to  take  the  bodies  of  two  male- 
factors 
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factors  annually  for  diffection;  and  he  was  the  inven- 
tor of  the  Injignla  which  diftinguifh  the  president  from 
the  reft  of  the  fellows.  He  wrote,  1.  Annuls  of  the 
college  from  1555  to  r572.  2.  Translation  of  fcveral 
of  Galen's  works.  Fruited  at  different  times  abroad. 
3.-  Hippocrates  de  Medicamenth ;  firft  difcovered  and 
publilhed  by  our  author;  alfo  De  ratlone  vlffus,  Lov. 
1 5  56,  3vo.  4.  De  medendi  Methodo.  Bafil,  1544,  Lond. 
I555>  8vo.  5.  Account  of  the  fweating  ficknefs  in 
England.  Lond.  1556.  1721.  It  is  entitled  De  ephe- 
mera  Britannica.  6.  Hiftory  of  the  univerfity  of  Cam- 
bridge. Lond.  1568,  8vo.  1574,  4to.  in  Latin.  7.  De 
thermis    Britannicls,     Doubtful  whether  ever  printed. 

8.  Of  fome   rare  plants  and   animals.     Lond.  1570. 

9.  De  cannibus  Britannicls,  1570.  1729.  10.  De  pro- 
nunciations Gracte  et  Latin  a  Linguae.  Lond.  1554-  II. 
De  llbrls  propriis.  Lond.  1570.  Befides  many  other 
works  which  never  were  printed. 

CAKE,  a  finer  fort  of  bread,  denominated  from  its 
fiat  round  figure. 

We  meet  with  different  compofitions under  the  name 
of  cakes  ;  z%feed-cak.es,  made  of  flour,  butter,  cream,  fu- 
gar,  coriander,  and  caraway  feeds,  mace,  and  other 
fpices  and  perfumes  baked  in  the  oven ;  plum-cake,  made 
much  after  the  fame  manner,  only  with  fewer  feeds, 
and  the  addition  of  currants;  pan-cakes,  made  of  a 
mixture  of  flower,  eggs,  &c.  fried  ;  cheefe-cakes,  made  of 
cream,  eo-gs,  and  flour,  with  or  without  cheefe-curd, 
butter,  almonds,  &c.  oat-cakes,  made  of  fine  oaten  flour, 
mixed  with  yeft  and  fometimes  without,  rolled  thin, 
and  laid  on  an  iron  or  ftone  to  bake  over  a  flow  fire ; 
fugar-cakes,  made  of  fine  fugar  beaten  and  fearced  with 
the  fineft  flour,  adding  butter,  rofe-water,  and  fpices; 
rofe-cakes, placenta  rofacea,  are  leaves  of  rofes  dried  and 
preffed  into  a  mafs,  fold  in  the  (hops  for  epithems. 

The  Hebrews  had  feveral  forts  of  cakes,  which  they 
offered  in  the  temple.  They  were  made  of  the  meal 
either  of  wheat  or  barley;  they  were  kneaded  fome- 
times with  oil  and  fometimes  with  honey.  Sometimes 
they  only  rubbed  them  over  with  oil  when  they  were 
baked,  or  fried  them  with  oil  in  a  frying  pan  upon  the 
fire.  In  the  ceremony  of  Aaron's  confecration,  they 
facrificed  a  calf  and  two  rams,  and  offered  unleavened 
bread,  and  cakes  unleavened,  tempered  with  oil,  and 
wafers  unleavened  anointed  with  oil;  the  whole  made 
of  fine  wheaten  flour.     Ex.  xxix.   1,  2. 

CAKET,  a  town  of  Afia,  in  Perfia,  in  the  province 
of  Gurgiftan,  near  Mount  Caucafus.  Its  trade  confifts 
chiefly  of  filks.     E.  Long.  46.  15.  N.  Lat.  43.  32. 

CALABASH,  in  commerce,  a  light  kind  of  veffel 
formed  of  the  (hell  of  a  gourd,  emptied  and  dried,  ferv- 
ing  to  put  divers  kinds  of  goods  in,  as  pitch,  roiin, 
and  the  like.  The  word  is  Spanifh,  Calabacca,  which 
fignifies  the  fame.  The  Indians  alfo,  both  of  the  North 
and  South  Sea,  put  the  pearls  they  have  fifhed  in  ca- 
labafhes,  and  the  negroes  on  the  coaft  of  Africa  do  the 
fame  by  their  gold-duft.  The  fmaller  calabafhes  are 
alfo  frequently  ufed  by  thefe  people  as  a  meafure,  by 
which  they  fell  thefe  precious  commodities  to  the  Eu- 
ropeans. The  fame  veffels  likewife  ferve  for  putting 
in  liquors  ;  and  do  the  office  of  cups,  as  well  as  bottles, 
for  foldiers,  pilgrims,  &c. 

CALABASH-Tree,  in  botany.     See  Crescentia. 

African  CALABASH-Tree.     See  Adansonia. 

CALABRIA,  a  country  of  Italy,  in  the  kingdom 


of  Naples,  divided  into  Calabria  Ultra,  and  Calabria  Calabria. 
Citra,  commonly  called  Ulterior  and  ulterior,  or  Far-  ^""""v- — 
ther  and  Hither  Calabria.  Calabria  Citerior  is  one  of 
the  12  provinces  of  the  kingdom  of  Naples  ;  and  bound- 
ed on  the  fouth  by  Calabria  Ultra,  on  the  north  by 
Bafilicata,  and  on  the  weft  and  eaft  by  the  fea :  Co- 
fenfa  is  the  capital.  Calabria  Ultra  is  wafhed  by  the 
Mediterranean  fea  on  the  eaft,  fouth,  and  weft,  and 
bounded  by  Calabria  Citra  on  the  north.  Reggiois 
the  capital  town. 

This  country  has  been  almoft  entirely  defolated  by 
the  earthquakes  of  1783.  The  reiterated  fhocks  ex- 
tended from  Cape  Spanivento  to  Amantea  above  the 
gulf  of  St  Eufcmia,  and  alfo  affected  that  part  of  Sicily 
which  lies  oppofite  to  the  fouthern  extremity  of  Italy. 
Thofe  of  the  5th  and  7th  of  February,  and  of  the  28th 
of  March,  were  the  moft  violent,  and  completed  the 
destruction  of  every  building  throughout  the  above- 
mentioned  fpace.  Not  one  ftone  was  left  upon  another 
fouth  of  the  narrow  ifthmus  of  Squillace  ;  and  what  is 
more  difaftrous,  a  very  large  proportion  of  the  inhabi- 
tants was  killed  by  the  falling  of  their  houfes,  near 
40,000  lives  being  loft.  Seme  perfons  were  dug  out 
alive  after  remaining  a  furprifing  length  of  time  buried 
among  the  rubbiih.  Meffina  became  a  mafs  of  ruins  ; 
its  beautiful  Palazzata  was  thrown  in  upon  the  town," 
and  its  quay  cracked  into  ditches  full  of  water. 
Reggio  almoft  deftroyed  ;  Tropea  greatly  damag- 
ed ;  every  other  place  in  the  province  levelled  to  the 
ground. 

Before  and  during  the  concuffion  the  clouds  gather- 
ed, and  then  hung  immoveable  and  heavy  over  the 
earth.  At  Palmi,  the  atmofphere  wore  lb  fiery  an 
afpect,  that  many  people  thought  part  of  the  town  was 
burning.  It  was  afterwards  remembered  that  an  un- 
ufual  heat  had  affe&ed  the  fkin  of  feveral  perfons  jnfi: 
before  the  fhock;  the  rivers  affirmed  a  muddy  afh~ 
coloured  tinge,  and  a  fulphureous  fmell  was  almoft  ge- 
neral. A  frigate  paffing  between  Calabria  and  Lipari 
felt  fo  fevere  a  fhock,  that  the  fteerfman  was  thrown 
from  the  helm,  and  the  cannons  were  raifedupon  their 
carriages,  while  all  around  the  fea  exhaled  a  ftrong 
fmell  of  brimftone. 

Stupendous  alterations  were  occafioned  in  the  face 
of  the  country;  rivers  ckoaked  up  by  the  falling  in  of 
the  hills,  were  converted  into  lakes,  which  if  not  fpeedily 
drained,  by  fome  future  convulfion,  or  opened  by  human 
labour,  will  fill  the  air  with  peftilential  vapours,  and 
deftroy  the  remnants  of  population.  Whole  acres  of 
ground,  with  houfes  and  trees  upon  them,  were  broken 
off  from  the  plains,  and  wafhed  many  furlongs  down 
the  deep  hollows  which  the  courfe  of  the  rivers  had 
worn  ;  there,  to  the  aftonifhment  and  terror  of  behold- 
ers, they  found  a  new  foundation  to  fix  upon,  either 
in  an  upright  or  an  inclining  pofition.  In  fhort,  every 
fpecies  of  phenomenon,  incident  to  thefe  deftructive 
commotions  of  the  earth,  was  to  be  feen  in  its  utmoft 
extent  and  variety  in  this  ruinated  country.  Their 
Sicilian  majefties,  with  the  utmoft  expedition,  dif- 
patched  veffels  loaded  with  every  thing  that  could  be 
thought  of  on  the  occafion  for  the  relief  and  accommo- 
dation of  the  diftreffed  Calabrians  ;  a  general  officer 
went  from  Naples  with  engineers  and  troops  to  direct 
the  operations  of  the  perfons  employed  in  clearing 
away  and  rebuilding  the  houfes,  and  to  defend  the 
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property  of  the  fufferers.  The  king  ordered  this  offi- 
cer to  take  all  the  money  the  royal  treafures  could  fup- 
ply  or  borrow;  for,  rather  than  it  fhould  be  wanting 
on  this  prefling  call,  he  was  determined  to  part  with 
his  plate,  nay,  the  very  furniture  of  his  palace.  A 
meffenger  fent  off  from  a  town  near  Reggio  on  the 
8th  of  February,  travelled  four  days  without  fhelter, 
and  without  being  able  to  procure  a  morfel  of  bread  ; 
he  fupported  nature  with  a  piece  of  cheefe  which  he 
had  brought  in  his  pocket,  and  the  vegetables  he  was 
lucky  enough  to  find  near  the  road.  To  add  to  all 
their  other  fufferings,  the  Calabrians  found  themfelves 
and  the  miserable  wreck  of  their  fortunes  expofed  to 
the  depredations  of  robbers  and  pirates.  Villains 
landed  from  boats  and  plundered  feveral  places,  and 
thieves  went  even  from  Naples  in  fearch  of  booty: 
In  order  to  ftrike  a  greater  terror,  they  dreffed  them- 
felves like  Algerines  ;  but  were  difcovered  and  driven 
off.  To  this  accumulated  diftrefs  fucceeded  a  moft  in- 
clement feafon,  which  obftructed  every  effort  made  to 
alleviate  it;  and  aim  oft  daily  earthquakes  kept  the  in- 
habitants in  continual  dread,  not  of  being  deftroyed 
by  the  fall  of  houfes,  for  none  were  left,  but  of  being 
fwallowed  up  by  the  fplitting  of  the  earth,  or  buried 
in  the  waves  by  fome  fudden  inundation. 

For  further  particulars  concerning  this  dreadful  ca- 
taflrophe,  and  the  phenomena  attending  it,  fee  Earth- 
quake. 

CALADE,  in  the  manege,  the  defcent  or  floping 
declivity  of  a  riling  manege-ground,  being  a  fmall  emi- 
nence, upon  which  we  ride  down  ahorfe  feveral  times, 
putting  him  to  a  fliort  gallop,  with  his  fore-hams  in 
the  air,  to  learn  him  to  ply  or  bend  his  haunches,  and 
form  his  fcop  upon  the  aids  of  the  calves  of  the  legs,  the 
flay  of  the  bridle,  and  the  cavefon  feafonably  given. 

CALAGORINA,  or  Calaguris,  diftinguithed  by 
the  furname  Nafica  (anc.  geog. ) ,  a  city  of  the  Vafcones 
in  the  Hither  Spain  ;  now  Calahorra. 

CALAHORRA,  an  epifcopal  town  of  Spain,  in 
Old  Caftile,  feated  in  a  fertile  foil,  on  the  fide  of  a  hill 
which  extends  to  the  banks  of  the  river  Ebro,  W.  Long. 
2.  7.  N.  Lat.  42.  12. 

CALAIS,  a  ftrong  town  of  France,  in  Lower  Picardy, 
with  a  citadel  and  a  fortified  harbour.  It  is  built 
in  the  form  of  a  triangle,  one  fide  of  which  is  towards 
the  fea.  The  citadel  is  as  large  as  the  town,  and  has 
but  one  entrance.  It  is  a  trading  place,  with  handfome 
ftreets,  and  feveral  churches  and  monafteries;  the  num- 
ber of  inhabitants  is  reckoned  to  be  4000. 

Calais  was  taken  by  Edward  III.  in  1347.  Hither  he 
marched  his  victorious  army  from  Crefcy,  and  inverted 
the  town  on  the  8th  of  September.  But  finding  that  it 
could  not  be  taken  by  force  without  the  deftruction  of 
great  multitudes  of  his  men,  he  turned  the  fiege  into  a 
blockade,  and  having  made  ftrong  entrenchments  to 
fecure  his  army  from  the  enemy^  huts  to  protect  them 
from  the  inclemency  of  the  weather,  and  Rationed  a 
fleet  before  the  harbour  to  prevent  the  introduction  of 
provifions,  he  refolved  to  wait  with  patience  till  the 
place  fell  into  his  hands  by  famine.  The  befieged, 
difcoveringhisintention,  turned feventeen  hundred  wo- 
men, children,  and  old  people  out  of  the  town,  to  fave 
their  provifions  ;  and  Edward  had  the  goodnefs,  after 
entertaining  them  with  a  dinner,  and  giving  them  two- 
pence a-piece,  to  fuffer  them  to  pafs.     The  garrifon 


and  inhabitants  of  Calais  having  at  length  confumed  all  Calais. 
their  provifions,  and  even  eaten  all  their  horfes,  dogs,  '—-* — 
cats,  and  vermin,  in  the  place,  the  governor  John  de 
Vienne  appeared  upou  the  walls,  and  offered  to  capitu- 
late. Edward,  greatly  incenfed  at  their  obftinate  re- 
liftance,  which  had  detained  him  eleven  months  under 
their  walls,  at  an  immenfe  expence  both  of  men  and 
money,  fent  Sir  Walter  Manny,  an  illuftrious  knight, 
to  acquaint  the  governor,  that  he  would  grant  them  no 
terms;  but  that  they  muft  furrender  at  difcretion. 
At  length,  however,  at  the  fpirited  remonftrances  of 
the  governor,  and  the  perfuafionsof  Sir  Walter  Manny, 
Edward  confented  to  grant  their  lives  to  all  the  garri- 
fon and  inhabitants,  except  fix  of  the  principal  bur- 
gerTes,  who  fhould  deliver  to  him  the  keys  of  the  city, 
with  ropes  about  their  necks.  When  thefe  terms 
were  made  known  to  the  people  of  Calais,  they  w ere  >, 
plunged  into  the  deepeft  diftrefs ;  and  after  all  the 
miferies  they  had  fuffered,  they  could  not  think  without 
horror  of  giving  up  fix  of  their  fellow-citizens  to  cer- 
tain death.  In  this  extremity,  when  the  whole  people 
were  drowned  in  tears,  and  uncertain  what  to  do, 
Eufiace  de  Pierre,  one  of  the  richeft  merchants  in  the 
place,  ftepped  forth,  and  voluntarily  offered  himfelf  to 
be  one  of  thefe  fix  devoted  victims.  His  noble  exam- 
ple was  foon  imitated  by  other  five  of  the  moft  wealthy 
citizens.  Thefe  true  patriots,  barefooted,  and  bare- 
headed, with  ropes  about  their  necks,  were  attended 
to  the  gates  by  the  whole  inhabitants,  with  tears,  blef- 
fings,  and  prayers,  for  their  fafety.  When  they  were 
brought  into  Edward's  prefence,  they  laid  the  keys  of 
the  city  at  his'feet,  and  falling  on  their  knees  implored 
his  mercy  in  fuch  moving  Itrains,  that  all  the  noble 
fpectators  melted  into  tears.  The  king's  refentment 
was  fo  ftrong  for  the  many  toils  and  lofles  he  had  fuf- 
fered in  this  tedious  fiege,  that  he  was  in  fome  danger 
of  forgetting  his  ufual  humanity ;  when  the  queen, 
falling  upon  her  knees  before  him,  earneftly  begged 
and  obtained  their  lives.  This  great  and  good  princefs 
conducted  thefe  virtuous  citizens,  whofe  lives  fhe  had 
faved,  to  her  own  apartment,  entertained  them  honour- 
ably, and  difmiffed  them  with  prefents.  Edward  took 
porleifion  of  Calais  Auguft  4th  ;  and  in  order  to  fecure 
a  conqueft  of  fo  great  importance,  and  which  had  coft 
him  fo  dear,  he  found  it  neceffary  to  turn  out  all  the 
ancient  inhabitants,  who  had  difcovered  fo  ftrong  an 
attachment  to  their  native  prince,  and  to  people  it  with 
Engliih. 

Calais  remained  in  fubjection  to  England  till  the 
reign  of  queen  Mary,  when  it  was  retaken  by  the 
duke  of  Guife.  This  general  began  the  enterprife  by 
ordering  the  privateers  of  Normandy  and  Brctagne  to 
cruize  in  the  channel,  more  efpecially  in  the  veryftraits 
of  Calais;  be  then  detached  the  duke  of  Nevers,  with 
a  confiderable  army,  towards  the  country  of  Luxem- 
burgh ;  a  motion  which  drew  the  attention  of  the 
Spaniards  that  way  :  when  all  things  were  ready,  he 
procured  an  application  from  the  people  Boulogne, 
for  a  body  of  troops  to  fecure  them  againft  the  incur- 
fions  of  the  Spaniards  ;  he  fent  a  ftrong  detachment  at 
their  requeft,  which  was  followed  by  another,  under 
colour  of  fupporting  them,  then  repaired  thither  in 
perfon,  fecure  that  his  officers  would  follow  his  ira- 
ftructions;  and  thus,  on  the  firft  day  of  the  new 
year,  1557,  Calais  was  invefted.  He  immediately  at- 
tacked 
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Calais,  tacked  fort  St  Agatha,  which  the  garrifon  quitted, 
and  retired  into  the  fort  of  Nieulai,  which,  together 
with  the  Rifbank,  the  befiegers  attacked  at  the  fame 
time,  granted  good  terms  to  the  officer  who  command- 
ed in  the  former,  but  obliged  the  garrifon  of  the  latter 
to  furrender  prifoners  of  war.  By  thefe  means  he 
opened  a  communication  with  the  fea  ;  and  having 
received  from  on  board  the  mips  an  immenfe  quantity 
of  hurdles,  his  infantry,  by  the  help  of  them,  paffcd 
the  moraffes  that  lie  round  the  town.  He  then  made 
a  falfe  attack  at  the  water-gate,  which  drew  the  atten- 
tion of  the  garrifon,  who  fatigued  thcmfelves  exceed- 
ingly in  making  entrenchments  behind  thebreach;  but 
when  they  had  finifhed  their  work,  he  began  to  fire 
upon  the  caftle,  where  the  walls  were  very  old,  and 
had  been  neglected  on  account  of  the  breadth  of  the 
ditch,  which  was  alfo  very  deep  when  the  tide  was  in ; 
but  a  great  breach  being  made,  the  duke  caufed  it 
to  be  attacked  in  the  night,  and  during  the  ebb  the 
foldiers  paffing  almoft  up  to  the  fhoulders.  The  place 
was  eafily  carried,  though  the  governor  made  three  vi- 
gorous attacks  before  the  break  of  day,  in  order  to  dif- 
lodge  them  ;  but  the  French,  though  they  ]o(t  a 
confiderable  number  of  men,  kept  their  polls.  The 
governor  then  faw  that  it  was  impracticable  to  de- 
fend the  place  any  longer,  and  therefore  made  the 
bed  terms  for  himfelf  that  he  could  obtain,  which, 
however,  were  not  very  good  :  and  thus  in  eight  days 
the  duke  of  Guife  recovered  a  fortrefs  which  cofl  the 
victorious  Edward  III.  a  whole  year's  ficge,  and  which 
had  been  now  210  years  in  the  pofTeffion  of  the  Eng- 
li(h,  without  fo  much  as  a  fingle  attempt  to  retake  it. 
There  are  very  different  accounts  given  of  this  matter  : 
Some  Englifh  hiftorians  fay,  that  king  Philip  pene- 
trated the  defign  of  the  French  upon  this  fortrefs, 
gave  notice  of  it  in  England,  and  offered  to  take  the 
defence  of  it  upon  himfelf;  but  that  this,  out  of  jea- 
lonfy,  was  refufed,  it  being  believed  to  be  only  an  ar- 
tifice to  get  a  place  of  fuch  confequence  into  his  own 
hands.  The  truth  of  the  matter  feems  to  be  this  : 
The  ftrength  of  Calais  confifted  in  its  fituation  and 
outworks,  which  required  a  very  numerous  garrifon  ; 
but  this  being  attended  with  a  very  large  expence,  the 
beft  part  of  the  troops  had  been  fent  to  join  Philip's 
army,  fo  that  the  governor  had  not  above  500  men, 
and  there  were  not  more  than  250  of  the  townfmen 
able  to  bear  arms.  As  to  ammunition,  artillery,  and 
provifions,  the  French  found  there  abundance,  but 
with  lb  llender  a  garrifon,  that  it  was  impoffible  to 
make  a  better  defence  ;  and  therefore,  when  the  lord 
Wentworth,  who  was  governor,  and  whom  the  French 
call  lord  Dumfort,  was  tried  by  his  peers  for  the  lofs 
of  this  place,  he  was  acquitted.  The  duke  obliged 
all  the  Englifh  inhabitants  to  quit  Calais  ;  and  be- 
ftowed  the  government  of  it  upon  des  Termes,  who 
was  foon  after  made  a  marlhal  of  France. 

The  fortifications  of  Calais  are  good  ;  but  its  great- 
Jeff  ftrength  is  its  fituation  among  the  marfhes,  which 
may  be  overflowed  at  the  approach  of  an  enemy.  The 
harbour  is  not  fo  good  as  formerly,  ncr  will  it  admit 
vefTels  of  any  great  burden.  In  times  of  peace,  there 
are  packet-boats  going  backward  and  forward  twice 
a  week  from  Dover  to  Calais,  which  is  21  miles  diftant. 
E.  Long.  2.  6.  N.  Lat.  50.  58. 

Calais  and  Zetes*  in  fabulous  hiflory,  fons  of   Bo* 
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reas  and  Orythia,  to  whom  the  poets  attributed  wings  :  Calamanco 
they  went  on  the  voyage  of  Colchis  with  the  Argo- 
nauts, delivered  Phineus  from  the  harpies,  and  were 
flain  by  Hercules. 

CALAMANCO,  a  fort^  of  woollen  fluff  manufac- 
tured in  England  and  Brabant.  It  has  a  fine  glofs  ;  and 
is  checkered  in  the  warp,  whence  the  checks  appear 
only  on  the  right  fide.  Some  calamancos  are  quite 
plain,  others  have  broad  flripes  adorned  with  flowers, 
fome  with  plain  broad  flripes,  fome  with  narrow  flripes, 
and  others  watered. 

CALAMARIiE,  in  botany,  an  order  of  plants  in 
the  Fragment  a  methoii  naturalls  of  Linnasus  ;  in  which 
he  has  the  following  genera,  viz.  bobartia,  fcirpus,  cy- 
perus,  eriophorum,  carex,  fchsensts,  flagellaria,  juncus. 
See  Botany. 

CALAMATA,  a  confiderable  town  of  Turkey  in  Eu- 
rope, in  the  Morea,  and  province  of  Belvedera.  It 
was  taken  by  the  Venetians  in  1685  ;  but  the  Turks 
retook  it  afterwards  with  all  the  Morea.  It  (lands  on 
the  river  Spinarza,  eight  miles  from  the  fea.  E.  Long* 
22.  15.  N.  Lat-  37-8. 

CALAMINE  Calamy,  Lapis  Calaminar'is,  ox  Cad- 
mla  FoJJilis,  a  fort  of  ftonc  or  mineral,  containing  zinc, 
iron,  and  fometimes  other  fubflances.  It  is  confide- 
rably  heavy,  and  the  more  fo  the  better  ;  moderately 
hard  and  brittle,  or  of  a  confidence  betwixt  ftone  and 
earth  :  the  colour  is  fometimes  whitifh  or  grey  ;  fome- 
times yellowifh,  or  of  a  deep  yellow;  fometimes  red  ; 
fometimes  brown  or  blackifh.  It  is  plentiful  in  feveral 
places  of  Europe,  as  Hungary,  Tranfylvania,  Poland, 
Spain,  Sweden,  Bohemia,  Saxony,  Goflar,  France, 
and  England,  particularly  in  Derbyfhire,  Gloucefler- 
fhire,  Nottinghamfhire,  and  Somerfetfhire,  as  alfo  fa 
Wales.  The  calamine  of  England,  however,  is  by 
the  beft  judges  allowed  to  be  fuperior  in  quality  to  that 
of  mo  ft  other  countries.  It  feldom  lies  very  deep,  being 
chiefly  found  in  clayey  grounds  near  the  furface.  In 
fome  places  it  is  mixed  with  lead-ores.  It  is  the  only 
true  ore  of  zinc,  and  is  ufed  as  an  ingredient  in  making 
of  brafs. — Newmann  relates  various  experiments  with 
this  mineral,  the  only  refult  of  which  was  to  fhow  that 
it  contained  iron  as  well  as  zinc.  Themofl  remarkable 
are  the  following.  A  faturated  folution  of  calamine  in 
the  marine  acid,  concentrated  by  evaporating  part  of  the 
liquor,  exhibits  in  the  cold  an  appearance  of  fine  cry- 
ftals,  which  on  the  application  of  warmth  difiblve  and 
difappear.  A  little  of  this  concentrated  folution  tinges 
a  large  quantity  of  water  of  a  bright  yellow  colour  ; 
and  at  the  fame  time  depofits  by  degrees  a  fine,  fpongy, 
brownifh  precipitate.  Glue  diilblved  in  this  folution, 
and  afterwards  infpiiTated,  forms  an  extremely  flippery 
tenacious  mafs,  which  does  not  become  dry,  and,  were 
it  not  too  expenfive,  might  be  of  ufe  for  entangling 
flies,  caterpillars,  &c.  Sulphur  boiled  in  the  folution 
feems  to  acquire  fome  degree  of  tranfparency. — This 
mineral  is  an  article  in  the  materia  medica;  but,  before 
it  comes  to  the  fhops  is  ufnally  roafled  or  calcined,  in 
order  to  feparate  fome  arfenical  or  fulphtireous  matter 
which  in  its  crude  ftate  it  is  fuppofed  to  contain,  and 
to  render  it  more  eafily  reducible  into  a  fine  powder.  In 
this  flare  it  is  employed  in  collyria  againfl  deflnxions 
of  thin  acrid  humours  upon  the  eyes,  for  drying  up 
moift  running  ulcers,  and  healing  excoriations.  It  is 
the  bafisof  an  officinal  epulotic  Cerate. 
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Calaasint  Though  the  lapis  calaminaris  is  die  only  native  ore 
I  of  zinc,  there  is  another  fubltance  from  which  that 
Calamy.  femi.inetai  is  alfo  obtained.  This  is  called  cadmia  foma- 
cum,  or  cadmia  of  the  furnaces,  to  diftinguifh  it  from 
the  other.  This  is  a  matter  fublimed  when  ores  con- 
taining zinc,  like  thofe  of  Rammelfberg,  are  fmelted. 
This  cadmia  conliits  of  the  flowers  of  the  femi-metal 
fublimed  during  the  fnfion,  and  adhering  to  the  inner 
furfaces  of  the  walls  of  furnaces,  where  they  fuffer  a 
femi-fufion,  and  therefore  acquire  fome  folidity.  So 
great  a  quantity  of  thefe  arc  collected,  that  they  form 
very  thick  incruftations,  which  muft  be  frequently  ta- 
ken off.  The  name  of  cadmia  of  the  furnaces  has  alfo 
been  given  to  all  the  foots  and  metallic  fublimates 
formed  by  fmclting  in  the  great,  although  there  is  cer- 
tainly a  difference  in  thefe  matters. 

CALAM1NT,  in  botany.  See  Melissa,  and  Men- 
tha. 

CALAMUS,  in  botany  :  A  genus  of  the  monogy- 
nia  order,  belonging  to  the  hexandria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  5th  or- 
der, Trip  e  la  I  oid c#.  The  calyx  is  hexaphyllous,  there 
is  no  corolla,  the  fruit  is  a  dry  monofpermous  berry, 
imbricated  backwards.  There  is  but  one  fpecies,  the 
rotang.  The  Item  is  without  branches,  has  a  crown 
at  top,  and  is  every  where  befet  with  ftraight  fpines. 
This  is  the  true  Indian  cane,  which  is  not  vifible  on 
the  ontfide  ;  but  the  bark  being  taken  off  difcovers  the 
fmooth  flick,  which  has  no  marks  of  fpinc  on  the 
bark,  and  is  exactly  like  thofe  which  the  Dutch  fell  to 
us  ;  keeping  this  matter  very  fecret,  left  travellers  go- 
ing by  fhould  take  as  many  canes  out  of  the  woods  as 
they  pleafe.  Sumatra  is  /aid  to  be  the  place  where 
mod  of  thefe  flicks  grow.  Such  are  to  be  chofen  as 
are  of  proper  growth  between  two  joints,  fuitable  to  the 
faihionable  length  of  canes  as  they  are  then  worn  :  but 
fuch  are  fcarce. — The  calamus  rotang  is  one  of  feveral 
plants  from  which  the  drug  called  Dragon's-blood  is 
obtained. 

Calamus,  in  the  ancient  poets,  denotes  a  fim pie  kind 
of  pipe  or  fiftula,  the  mufical  inftrument  of  the  fhep- 
herds  and  herdfmen  ;  ufually  made  either  of  an  oaten 
ftalk  or  a  reed. 

Calamus  Aroftiaticus,  or  Sweet-fcented  Flag,  in  the 
materia  medica,  a  fpecies  of  flag  called  acorus  by  Lin- 
fiseus.     See  Acorus. 

Calamus  Scriptorius,  in  antiquity,  a  reed  or  rufh 
to  write  with.  The  ancients  made  ufe  of  llyles  to  write 
on  tables  covered  with  wax  ;  and  of  reed,  or  rulh,  to 
write  on  parchment,  or  Egyptian  paper. 

CALAMY  (Edmund),  an  eminent  Prefbyterian  di- 
vine, born  at  London  in  the  year  1600,  and  educated 
at  Pembroke-hall,  Cambridge,  where  his  attachment 
to  the  Arminian  party  excluded  him  from  a  fellowihip. 
Dr  Felton  bifnopof  Ely,  however,  made  him  his  chap- 
lain ;  and,  in  1639,  he  was  chofen  roinifter  of  St  Mary 
Aldermary,  in  the  city  of  London..  Upon  the  opening 
of  the  long  parliament,  he  diftinguifhed  himfelf  in  de- 
fence of  the  Prefbyterian  caufe  ;  and  had  a  principal 
hand  in  writing  the  famous  Smetljmnus,  which,  him- 
felf fays,  gave  the  fir  ft  deadly  blow  to  epifcopacy.  The 
authors  of  this  tract  were  five,  the  initials  of  whofe 
names  formed  the  name  under  which  it  was  pablifhed  ; 
viz.  Stephen  Marlhal,  Edmund  Calamy,  Thomas 
Young,  Matthew  Ncwcomen,  and  William  Sparftow. 


He  was  after  that  an  active  member  in  the  afTembly  of  Calamy. 
divines,  was  a  ftrenuous  oppofer  of  fectaries,  and  ufed  ' 
his  utmoft  endeavours  to  prevent  thofe  violences  com- 
mitted after  the  king  was  brought  from  the  ifle  of 
Wight.  In  Cromwell's  time  he  lived  privately,  but 
was  affiduous  in  promoting  the  king's  return;  for 
which  he  was  afterwards  offered  a  bifhopric,  but  re- 
fufed  it.  He  was  ejected  for  nonconformity  in  1662; 
and  died  of  grief  at  the  light  of  the  great  fire  of 
London. 

Calamy  (Edmund),  grand fon  to  the  preceding  (by 
his  el  deft  fon  Mr  Edward  Calamy,  who  was  ejected  out 
of  the  living  of  Moxton  in  Eifex  on  St  Bartholomew's 
day  1662),  was  born  in  London,  April  5th  1671.  Af-. 
ter  having  learned  the  languages,  and  gone  through  a 
courfe  of  natural  philofophy  and  logic  at  a  private 
academy  in  England,  he  ftudied  philofophy  and  civil 
law  at  the  univerfity  of  Utrecht,  and  attended  the  lec- 
tures of  the  learned  Grsevius.  Wbilft  he  refided  here, 
an  offer  of  a  profeflbr's  chair  in  the  univerfity  of  Edin- 
burgh was  made  him  by  Mr  Carftairs,  principal  of  that 
univerfity,  fent  over  on  purpofe  to  find  a  perfon  pro- 
perly qualified  for  fuch  an  office.  This  he  declined  ; 
and  returned  to  England  in  1691,  bringing  with  him 
letters  from  Graevius  to  Dr  Pocock  canon  of  Chrift- 
church  and  regius  profeffor  of  Hebrew,  and  to  Dr  Ber- 
nard Savilian  profeffor  of  altronomy,  who  obtained 
leave  for  him  to  profecute  his  ftudies  in  the  Bodleian 
library.  Having  refolved  to  make  divinity  his  principal 
fhidy,  he  entered  into  an  examination  of  the  contro- 
verfy  between  the  conform  ids  and  non-conformifts  ; 
which  determined  him  to  join  the  latter  :  and  coming 
to  London  in  1692,  he  was  imanimeufly  chofen  affift- 
ant  to  Mr  Matthew  Sylvefter  at  Blackfriars  ;  and  in 
1694,  he  was  ordained  at  Mr  Annefly's  meeting- 
houfe  in  Little  St-Helena,  and  foon  after  was  invited 
to  become  affiftant  to  Mr  Daniel  Williams  in  Hand- 
Alley.  In  1702,  he  was  chofen  to  be  one  of  the  lec- 
turers in  Salter's-hall;  and,  in  1703,  fucceeded  Mr 
Vincent  Alfop  as  paftor  of  a  great  congregation  in 
Weftminfter.  He  drew  up  the  table  of  contents  to  Mr 
Baxter's  hiftory  of  his  life  and  times,  which  was  fent 
to  the  prefs  in  1696  ;  made  fome  remarks  on  the  work 
itfelf,  and  added  to  it  an  index  ;  and,  reflecting  on  the 
ufcfulnefs  of  the  book,  he  faw  the  expediency  of  con- 
tinning  it,for  Mr  Baxter's  hiftory  came  no  lower  than 
the  year  1684.  Accordingly  he  compofed  an  abridge- 
ment of  it,  with  an  account  of  many  other  minifters 
who  were  ejected  after  the  reftoration  of  Charles  II. ; 
their  apology,  containing  the  grounds  of  their  non- 
conformity and  practice  as  to  ftated  and  occafional 
communion  with  the  church  of  England  ;  and  a  con- 
tinuation of  their  hiftory  till  the  year  1691.  This  work 
wraspublimed  in  1702.  He  afterwards  publifhed  a  mode- 
rate defence  of  nonconformity,  in  three  tracts,  in  anfwer 
to  fome  tracts  of  Dr  Hoadley.  In  1709,  Mr  Calamy 
made  a  tour  to  Scotland  ;  and  had  the  degree  of  doctor 
of  divinity  conferred  on  htm  by  the  univerlities  of  Edin- 
burgh, Aberdeen,  and  Glafgow.  In  171 3,  he  publifli- 
ed a  fecond  edition  of  his  Abridgement  of  Mr  Bax- 
ter's hiftory  of  his  life  and  times  ;  in  which,  among 
other  additions,  there  is  a  continuation  of  the  hiftory 
through  king  William's  reign,  and  queen  Anne's, 
down  to  the  palling  of  the  occafional  bill ;  and  in  the 
clofe  is  fubjoined  the  reformed  liturgy,   which    was 
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Cahndre,  drawn  np  and  prefented  to  the  bifhops  in  1661,  "that  that  this  was  a  common  practice  among  proteflants.     Calafli, 
v  Cabs,   ^  tae  worid  may  judge  (he  fays  in  his  preface)  how  fair-  The  officers  of  j  11  (lice  adopted  the  popular  tale,  and     Calsfio. 
*       '  ly  the  ejected  minifters  have  been  often  reprefented  as  were  firpplied  by  the  mob  with  what  they  accepted  as  " 
irreconcileable  enemies  to  all  liturgies."     I111718,  he  evidences  of  the  fact.     The  fraternity  of  white  peni- 
wrote  a   vindication  of  his  grandfather,  and   feveral  tents  got  the   body,  buried   it   with  great  ceremony, 
other    perfons,    againfl:    certain   reflections  call  upon  and  performed  a  folemn  fervice   for  him  as  a  martyr  ; 
them  by  Mr  Archdeacon  Echard    in    his  Hiitory  of  the  Francifcans  did  the  fame:  and  after  thefe  formali- 
England ;    and    in    1728    appeared    his  Continuation  ties  no  one  doubled   the   guilt  of  the  devoted  heretical 
of  the  account  of   the  minilters,    le<fturers,   matters,  family.     They  were  all  condemned  to  the  torture,  to 
and  fellows  of  colleges,  and  fchoolmaiters,  who  were  bring  them  to  confeffion :   they  appealed  to  the  parlia- 
ejected,  after  the   restoration  in  1660,  by  or   before  ment;  who,  as  weak  and  as  wicked  as  the  fubordinate 
the  act  of  uniformity.     He  died  June  3d  1732,  great-  magistrates,  fentenced  the  father  to  the  torture  ordi- 
ly  regretted,  not  only  by  the   diiftnters,  but  alio  by  nary  and   extraordinary,  to  be  broken  alive  upon  the 
the  moderate  members  of  the  eftablifned  church,  both  wheel,  and  then  to  be  burned  to  aflies.     A  diabolical 
clergy  and  laity,  with    many  of    whom  he  lived  in  decree!  which,  to  the  ihame  of  humanity,  was  aclu- 
great  intimacy.    Besides  the  pieces  already  mentioned,  ally  carried   into  execution.     Peter  Calas,  the  other 
he  publifhed  a  great  many  lermons  on  feverai  subjects  fori,  was  banifhed  for  life  ;  and  the  reft  were  acquitted, 
and  occasions.     He  was   twice    married,  and   had  13  The  diftracted  widow  found  forne  friends,  and   among 
children.  the  reft  M.   Voltaire,  who  laid  her  cafe  before  the 
CALANDRE.  a  name  given  by  the  French  writ-  council  of  ftate  at  Verfailles,  and    the   parliament  of 
ers  to  an  infect  that  does  vaft  mifchief  in  granaries.  Thouloufe  were  ordered   to  transmit   the  proceedings. 
It  is  properly  of  the  fcarab  or  beetle-clafs  ;  it  has  two  Thefe  the  king  and  council  unanimously  agreed   to  an- 
antennas  or  horns  formed  of  a   great  number  of  round  mil ;   the  capitoul,  or  chief  magiftrate  of  Thouloufe, 
joints,  and  covered  with  a  foft  and  short  down ;   from  was  degraded  and  fined;   old  Calas  was  declared   to 
the    anterior    part  of  the  head  there  is  thruft  out  a  have  been  innocent;  and   every  imputation  of  guilt 
trunk,  which  is  fo  formed  at  the   end,  that  the  crea-  was  removed  from  the  family,  who  alfo  received  from 
ture  easily  makes  way  with  it  through  the  coat  or  skin  the  king  and  clergy  considerable  gratuities, 
that  covers  the  grain,  and  gets  at  the  meal  or  farina  CALASH,  or  Calesh,  a  finall  light  kind  of  cha- 
on  which  it  feeds  ;  the  infide  of  the  grains  is  alio  the  riot  or  chair,  with  very  low  wheels,  ufed  chieflv  for 
place  where  the  female  depofits  her  eggs,  that  the  taking  the  air  in  parks  and  gardens.    The  calaih  is  for 
young  progeny  may  be  born  with  provifion  about  them,  the  moft  part  richly  decorated,  and   open  on  all  fides 
When  the  female  has  pierced  a  grain  of  corn  for  this  for  the  conveniency  of  the  air  and  profpect,  or  at  moft 
purpofe,  she   depofits  in  it  one  egg,  or  at  the  utmost  inclofed  with  light  mantlets  of  wax-cloth  to  be  opened 
two,  but  (he  moft  frequently  lays  them  fingle :  thefe  and  shut  at  pleasure.     In  the  Philofophical  Tranfac- 
eggs  hatch  into  finall  worms,  which   are  ufually  found  tions  we  have  a  defcription  of  a  new  fort  of  calaih  go- 
with   their  bodies  rolled  up  in  a  fpiral  form,  and  after  ing  on  two  wheels,  not  hung  on  traces,  yet  ealier  than 
eating  till  they  arrive  at  their  full  growth,  they  are  the  common  coaches,  over  which  it  has  this  further 
changed  into  chryfales,    and   from  thefe  in  about  a  advantage,  that  whereas  a  common  coach  will  over- 
fortnight  comes  out  the    perfect:  calandre.     The  fe-  turn  if  one  wheel  go  on  a  furface  a  foot  and  an  half 
male  lays  a  considerable  number  of  eggs  ;  and  the  in-  higher  than  the  other,  this  will  admit  of  a  difference 
crcafe  of  thefe  creatures  would  be  very  great :  but  na-  of  3.L  feet  without  danger  of  overturning.     Add,  that 
ture  has  fo  ordered  it,  that  while  in  the  egg  ftate,  and  it  would  turn  over  and  over ;  that  is,  after  the  fpokes 
even  while  in  that  of  the  worm,  they  are  subject  to  be  being  fo  turned  as  that  they  are  parallel  to  the  hori- 
eaten  by  mites;  thefe  little  vermin  are  always  very  zon,  and  one  wheel  flat  over  the  head   of  him  that 
plentiful  in  granaries,  and  they  deftroy  the  far  greater  rides  in  it,  and  the  other  flat  under  him,  it  will  turn 
number  of  thefe  larger  animals.  once  more,  by  which  the   wheels  are  placed  in  jlatu 

(ALAS,  (John)  the  name  of  a  molt  unfortunate  quo,  without  any  diforder  to  the  horfe  or  rider. 
Proteftant  merchant  at  Thouloufe,  inhumanly  butchered  CALASIO  (Marius),  a  Francifcan,  and  profeffor 
under  forms  of  law  cruelly  proftituted  to  fhelter  the  of  the  Hebrew  language  at  Rome,  of  whom  there  is 
fanguinary  dictates  of  ignorant  Popish  zeal.  He  had  very  little  to  be  faid,  but  that  he  published  there,  in 
lived  40  years  at  Thouloufe.  His  wife  was  an  Englilh  the  year  i62t,  a  Concordance  of  the  Bible,  which 
woman  of  French  extraction  :  and  they  had  five  fons ;  confifted  of  four  great  volumes  in  folio.  This  work 
one  of  whom,  Lewis,  had  turned  Catholic  through  has  been  highly  approved  and  commended  both  by 
the  persuasion  of  a  Catholic  maid  who  had  lived  30  Protestants  and  Papifts,  and  is  indeed  a  moft  admi- 
years  in  the  family.  In  October  1761,  the  family  Tablework.  For  befides  the  Hebrew  words  in  the 
confifted  of  Calas,  his  wife,  Mark  Anthony  their  fon,  Bible,  which  are  in  the  body  of  the  book  with  the 
Peter  their  fecond  fon,  and  this  maid.  Anthony  was  Latin  verfion  over  againfl  them;  there  are,  in  the 
educated  for  the  bar;  but  being  of  a  melancholy  turn  margin,  the  differences  between  the  feptuagint  verfion 
of  mind,  was  continually  dwelling  on  passages  from  and  the  vulgate ;  fo  that  at  one  view  may  be  feen 
authors  on  the  subject  of  filicide,  and  one  night  in  wherein  the  three  Bibles  agree,  and  wherein  they  dif- 
that  month  hanged  himfelf  on  a  bar  laid  acrofs  two  fer.  Moreover,  at  the  beginning  of  every  article  there 
folding  doors  in  their  fhop.  The  crowd  collected  by  is  a  kind  of  dictionary,  which  gives  the  fignification 
the  confufion  of  the  family  on  fo  (hocking  a  difcovery,  of  each  Hebrew  word  ;  affords  an  opportunity  of  corn- 
took  it  into  their  heads  that  he  had  been  ftrangled  by  paring  it  with  other  oriental  languages,  viz.  with  the 
the  family  to  prevent  his  changing  his  religion,  and  Syriac,  Arabic,  and  Chaldee;  and  is  extremely  nfeful 
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Cabfirb    for  determining  more  exactly  the  true  meaning  of  the 
Hebrew  words. 

CALASIRIS,  in  antiquity,  a  linen  tunic  fringed  at 
the  bottom,  and  worn  by  the  Egyptians  under  a  wiiite 
woollen  garment ;  but  this  laft  they  were  obliged  to 
pull  off"  when  they  entered  the  temples,  being  only  al- 
lowed to  appear  there  in  linen  garments. 

CALATAJUD,  a  large  and  handfome  town  of 
Spain,  in  the  kingdom  of  Arragon ;  fituated  at  the 
continence  of  the  rivers  Xalon  and  Xiloca,  at  the  end 
of  a  very  fertile  valley,  with  a  good  caftle  on  a  rock. 
W.  Long.  2.  9.  N.  Lat.  41.  22. 

CALATHUS,  in  antiquity,  a  kind  of  hand-bafket 
made  of  light  wood  or  ruflies ;  ufed  by  the  women  fome- 
times  to  gather  flowers,  but  chiefly  after  the  example 
of  Minerva,  to  put  their  work  in.  The  figure  of  the 
calathus,  as  reprefented  on  ancient-monuments,  is  nar- 
row at  the  bottom,  and  widening  upwards  like  that  of 
a  top.  Pliny  compares  it  to  that  of  a  lily.  The  cala- 
thus or  work-bafket  of  Minerva  is  no  lefs  celebrated  a- 
mong  the  poets  than  her  diftaff. 

Calathus  was  alfo  the  name  of  a  cup  for  wine  ufed 
in  facrifices. 

CALATOR,  in  antiquity,  a  cryer  or  officer  ap- 
pointed to  publifh  fomething  aloud,  or  call  the  people 
together.  The  word  is  formed  from  x«xs&>,  voco,  J 
call.  Such  minifters  the  pontifices  had,  whom  they 
ufed  to  fend  before  them  when  they  went  to  facrifice 
on  feria  or  holidays,  to  advertife  the  people  to  leave 
off  work.  The  magiftrates  alfo  ufed  calatores  ,■  to  call 
the  people  to  the  comitia,  both  curiata  and  csntur'w.ta. 
The  officers  in  the  army  alfo  had  calatores ;  as  had 
likewife  many  private  families,  to  invite  their  guefts 
to  entertainments. 

CALATRAVA,  a  city  of  New  Caftile,  in  Spain,  fi- 
tuated on  the  river  Guadiana,  45  miles  fouth  of  Tole- 
do.    W.  Long.  4.  20.  N.  Lat.  39.  o. 

Knight!  of  Calatrava,  a  military  order  in  Spain, 
inftituted  under  Sancho  III.  king  of  Caltile,  upon  the 
following  occafion.  When  that  prince  took  the  ftrong 
fort  of  Calatrava  from  the  moors  of  Andalufia,  he  gave 
it  to  the  templars,  who,  wanting  courage  to  defend 
it,  returned  it  him  again.  Then  Bon  Reymond,  of 
the  order  of  the  Cittcrcians,  accompanied  with  feveral 
perlbns  of  quality,  made  an  offer  to  defend  the  place, 
which  the  king  thereupon  delivered  up  to  them,  and 
inftituted  that  order.  It  incrcafed  fo  much  under  the 
reign  of  Alphonfus,  that  the  knights  defired  they 
might  have  a  grand  mafter,  which  was  granted.  Fer- 
dinand and  Ifabella  afterwards,  with  the  confent  of 
pope  Innocent  VIII.  re-united  the  grand  malterfhipof 
Calatrava  to  the  Spanifli  crown  ;  fo  that  the  kings  of 
Spain  are  now  become  perpetual  adminiftrators  there- 
of 

The  knights  of  Calatrava  bear  a  crofs  gules,  flower- 
delifed  with  green,  &c.  Their  rule  and  habit  was  o- 
ri finally  that  of  the  Cnlercians. 

CALAURIA,  (anc.  geog)  an  'ifland  of  Greece 
in  the  Saronic  bay,  over  againft  the  port  of  Troezen, 
at  the  diftance  of  40  ftaclia.  Kither  Demofthenes 
went  twice  into  banifliment  ;  and  here  he  died.  Nep- 
tune was  faid  to  have  accepted  this  ifland  from  Apollo, 
in  exchange  for  Delos.  The  city  ftood  on  a  high 
ridge  nearly  in  the  middle  of  the  ifland,  commanding 
an  cxtenfive  view  of  the  gulph  and  its  coaifs.     There 


was  his  holy  temple.     The  prieflefs  was  a  virgin,  who    Caktda 
was  difmifled  when  marriageable.     Seven  of  the  cities         il 
near  the  ifland   held  a  congrefs  at  it,  and  facrificed  Ca 
jointly  to  the  deity.     Athens,  iEgina,  and  Epidaurus 
were  of  this  number,  with   Nauplia,  for  which  place 
Argos  contributed.     The  Macedonians,  when  they  had 
reduced  Greece,  were  afraid  to  violate  the  fanctuary, 
by  forcing  from  it  the  fugitives,  his  fuppliants.     An- 
tipater  commanded  his  general  to  bring  away  the  ora- 
tors who  had  offended  him,  alive;  but  Demofthenes 
could  not  be  prevailed   on  to  furrender.     His  monu- 
ment remained  in  the  fecond  century,  within  the  in- 
clofure  of  the  temple.     The  city  of  Calauria  has  been 
long  abandoned.     Traces  of  buildings,  and  of  ancient 
walls,  appear  nearly  level  with  the  ground  ;  and  fome 
ftones,  in  their  places,  each  with   a   feat  and  back, 
forming  a  little  circle,  once  perhaps  a  bath.    The  tem- 
ple, which  was  of  the  Doric  order,  and  not  large,  as 
may  be  inferred  from  the  fragments,  is  reduced  to  an 
iuconfiderable  heap  of  ruins.     The  ifland  is  now  called 
Foro.     It  ftretches  along  before  the  coaft  of  the  Mo- 
rea  in  a  lower  ridge,  and  is  feparated  from  it  by  a  canal 
only  four  fladia  or  half  a  mile  wide.     This,  which  is 
called  Poro  or  the  Ferry,  in  ftill  weather  may  be  palled 
on  foot,  as  the  water  is  not  deep.  It  has  given  its  name 
to  the  iiland,  and    alfo  to  the  town,  which  confifts  of 
of  about  200  houfes,  mean  and  low,  with  flat  roofs; 
rifing  on  the  flope  of  a  bare  difagreeable  rock. 

CALCADA,  or  St  Dimhigo  Calcalda,  a  town  of 
Spain,  lituated  in  W.  Long.  3.  5.  N-.  Lat.  42.  36. 

CALCAR,  a  very  ftrong  town  of  Germany,  in  the 
circle  of  Weftphalia,  and  duchy  of  Cleves.  It  belongs 
to  the  king  of  Prufha,  and  is  feated  near  the  Rhine, 
in  E.  Long.  5.  41.  N.  Lat.  51.  45. 

Calcar,  in  glafs-making,  thenameof  a  fmall  oven, 
or  reverberatory  furnace,  in  which  the  firft  calcination 
of  fand  and  fait  of  potafhes  is  made  for  the  turning 
them  into  what  is  called  frit.  This  furnace  is  made  in 
the  falhion  of  an  oven  ten  feet  long,  feven  broad  in 
the  vvideft  part,  and  two  feet  deep.  On  one  fide  of  it 
is  a  trench  fix  inches  fquare,  the  upper  part  of  which 
is  level  with  ihecalcar,  and  feparated  only  from  it  at 
the  mouth  by  bricks  nine  inches  wide.  Into  this 
trench  they  put  fea-coal,  the  flame  of  which  is  carried 
into  every  part  of  the  furnace,  and  is  reverberated  from 
the  roof  upon  the  frit,  over  the  furface  of  which  the 
fmoke  flies  very  black,  and  goes  out  at  the  mouth  of 
the  calcar ;  the  coals  burn  on  iron  grates,  and  the  allies 
fall  through. 

Calcar  (John  de),  a  celebrated  painter,  was  the 
difcipie  of  Titian,  and  perfected  himfelf  by  ftudying 
Raphael.  Among  other  pieces  he  drew  a  nativity,  re- 
prefentina;  the  angels  around  the  infant  Chrift;  and  fo 
ordered  the  difpofuion  of  his  picture,  that  the  light 
all  proceeds  from  the  child.  He  died  at  Naples,  in 
1546,  in  the  flower  of  his  age.  It  was  he  who  de- 
figned  the  anatomical  figures  of  Vefal,  and  the  por- 
traits of  the  painters  of  Vefari. 

CALCAREOUS,  fomething  that  partakes  of  the 
nature  and  qualities  of  calx,  or  lime.  We  fay,  a  cal- 
careous earth,  calcareous  ftone.  See  CHEMiSTRT-Index. 

CALCEARIUM,  in  antiquity,  a  donative  cr  lar- 
gefs  beftowed  on  Roman  foldiers  for  buying  fhoes.  •  In 
monafteries,  calcearhtm  denoted  the  daily  fervice  of 
cleaning  tin 
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Calceolaria  CALCEOLARIA,  in  botany,  a  genus  of  the  mo- 
nogynia  order,  belonging  to  the  diandria  clafs  of  plants. 
The  corolla  is  ringent  and  inflated  ;  the  capfnle  has 
two  cells,  and  two  valves  ;  the  calyx  four  parted  and 
equal. 

CALCHAS,  in  fabulous  hiftory,  a  famous  divi- 
ner, followed  the  Greek  army  to  Troy.  He  foretold 
that  the  fiege  would  lail  ten  years  ;  and  that  the  fleet, 
which  was  detained  in  the  port  of  Aulis  by  contrary 
winds,  would  not  fail  till  Agamemnon's  daughter  had 
been  facrificed  to  Diana.  After  the  taking  of  Troy, 
he  retired  to  Colophon  ;  where,  it  is  faid,  he  died  of 
grief,  becaufe  he  could  not  divine  what  another  of  his 
profeffion,  called  Mopfus,  had  difcovered. 

CALCINATION,  in  chemiftry,  the  reducing  of 
fubftances  to  a  calx  by  fire.     See  CHEMrsrm- Index. 

CALCINATO,  a  town  of  Italy,  in  the  duchy  of 
Mantua,  remarkable  for  a  victory  gained  over  the  Im- 
perialifts  by  the  French  in  1706.  E.  Long.  9.  55. 
N.  Lat.  45.  25. 

CALCULARY  of  a  Pear,  a  congeries  of  little 
ftrong  knots  difperfed  through  the  whole  parenchyma 
of  the  fruit.  The  calculary  is  moil  obferved  in  rough - 
tafted  or  choak-pears-.  The  knots  lie  more  continu- 
ous and  compact  together  towards  the  pear  where  they 
furround  the  acetary.  About  the  ftalk  they  ftand 
more  diftant  ;  but  towards  the  cork,  or  ftool  ©f  the 
flower,  they  ftill  grow  clofer,  and  there  at  laft  gather 
into  the  firmnefs  of  a  plumb-ftone.  The  calculary  is 
no  vital  or  effential  part  of  the  fruit ;  the  feveral  knots 
whereof  it  confifts  being  only  fo  many  concretions  or 
precipitations  out  of  the  Tap,  as  we  fee  in  urines,  wines, 
and  other  liquors. 

CALCULATION,  the  act  of  computing  feveral 
fums,  by  adding,  fubtracting,  multiplying,  or  divi- 
ding.    See  Arithmetic. 

Calculation  is  more  particularly  ufed  to  fignify 
the  computations  in  aftronomy  and  geometry,  for  ma- 
king tables  of  logarithms,  ephemerides,  finding  the 
time  of  eclipfes,  &c.  See  Astronomy,  Geometry, 
and  Logar  ithms. 

CALCULUS,  primarily  denotes  a  little  ftone  or 
pebble,  anciently  ufed  in  making  computations,  taking 
of  fiiffrages,  playing  at  tables,  and  the  like.  In  after- 
times,  pieo  s  of  ivory,  and  counters  ltruck  of  lilver, 
gold,  and  oiher  matters,  were  ufed  in  lieu  thereof,  but 
fiill  retaining  the  ancient  names.  Computifts  were  by 
the  lawyers  called  calculones,  when  they  were  either 
ilaves  or  newly  freed  men  ;  thofe  of  a  better  condition 
were  named  calculatores  or  numerarii :  ordinarily  there 
was  one  of  thefe  in  each  family  of  difti  notion.  The 
Roman  judges  anciently  gave  their  opinions  by  calculi, 
which  were  white  for  abfolution,  and  black  for  con- 
demnation. Hence  calculus  alius,  in  ancient  writers, 
denotes  a  favourable  vote,  either  in  a  perfon  to  be'  ab- 
folved  and  acquitted  oi  a  charge,  or  elected  to  fome 
dignity  or  poft ;  as  calculus  nlger  did  the  contrary.  This 
ufage  is  faid  to  have  been  borrowed  from  the  Thraci- 
ans,  who  marked  their  happy  or  prolperous  days  by 
white,  and  their  unhappy  by  black,  pebbies,  put  each 
night  into  an  urn. 

Befides  the  diverfuy  of  colour,  there  were  fome  cal- 
culi alfo  which  had  figurds'or  characters  engraven  on 
them,  as  thofe  which  were  in  ufe  in  taking  the  fuffra- 
ges both  in  the  fenate  and  at  affemblies  oi  the  people. 
Thefe  calculi  were  made  of  thin  wood,  poliflied  and 
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covered  over  with  wax.  Their  form  is  ftill  feen  in  Calculus, 
fome  medals  of  the  Caffian  family  ;  and  the  manner  of  *"-  *" 
cafting  them  into  the  urns,  in  the  medals  of  the  Lici- 
nian  family.  The  letters  marked  upon  thefe  calculi 
were  U.  R.  for  utl  rogas,  and  A.  for  antiquo  ;  the  fir  It 
of  which  expreifed  an  approbation  of  the  law,  the  lat- 
ter a  rejection  of  it.  Afterwards  the  judges  who  fat 
in  capital  caufes  ufed  calculi  marked  with  the  letter  A. 
foxabfolvo  ;  C.for  condemno  ;  and  N.  L.  ioxnon  liquet, 
fignify ing  that  a  more  full  information  was  required. 

Calculus  is  alfo  ufed  in  ancient  grammatic  writers 
for  a  kind  of  weight  equal  to  two  grains  of  cicer. 
Some  make  it  equivalent  to  the  filiqua,  which  is  equal 
to  three  grains  of  barley.  Two  calculi  made  the  ce- 
ratium. 

Calculus  Differentialis  is  a  method  of  differencing 
quantities,  or  of  finding  an  infinitely  fmall  quantity, 
which,  being  taken  infinite  times,  fhall  be  equal  to  a 
given  quantity  ;  or,  it  is  the  arithmetic  of  the  infinite- 
ly fmall  differences  of  variable  quantities. 

The  foundation  of  this  calculus  is  an  infinitely 
fmall  quantity,  or  an  infinitefimal,  which  is  a  portion 
of  a  quantity  incomparable  to  that  quantity,  or  that 
is  lefs  than  any  affignable  one,  and  therefore  account- 
ed as  nothing  ;  the  error  accruing  by  omitting  it  being 
lefs  than  any  adignable  one.  Hence  two  quantities, 
only  differing  by  an  infinitefimal,  are  reputed  equal. 
Thus,  in  Aftronomy,  the  diameter  of  the  earth  is  an 
infinitefimal,  in  refpect  of  the  diftance  of  the  fixed 
ftars  ;  and  the  fame  holds  in  abftract  quantities.  The 
term,  infinitefimal,  therefore,  is  merely  reipective,  and 
involves  a  relation  to  another  quantity;  and  does  not 
denote  any  real  ens,  or  being.  Now  infinitefmiais  are 
called  differentials,  or  differential  quantities,  when  they 
are  coniidered  as  the  differences  of  two  quantities.  Sir 
Ifaac  Newton  calls  them  moments;  confidering  them 
as  the  momentary  increments  of  quantities,  v.  g.  of  a 
line  generated  by  the  flux  of  a  point,  or  of  a  furface 
by  the  flux  of  a  line.  The  differential  calculus,  there- 
fore, and  the  doctrine  of  fluxions,  are  the  fame  thing 
under  different  names  ;  the  former  given  by  M.  Leib- 
nitz, and  the  latter  by  Sir  Ifaac  Newton  :  each  of 
whom  lay  claim  to  the  difcovery.  There  is,  indeed,  a 
difference  in  the  manner  of  exprefling  the  quantities 
refulting  from  the  different  views  wherein  the  two  au- 
thors confider  the  infinitefimals  ;  the  one  as  moments, 
the  other  as  differences  :  Leibnitz,  and  moft  foreigners, 
exprefs  the  differentials  of  quantities  by  the  fame  let- 
ters as  variable  ones,  only  prefixing  the  letter  d  :  thus 
the  differential  of  x  is  called  d  x  ;  and  that  of  y,  d  y  ; 
now  d  x  is  a  pofitive  quantity,  if  x  continually  increafe  ; 
negative,  if  it  decreafe.  The  Englifh/with  Sir  Ifaac  New- 
ton, inftead  oi  d  x  write  x  (with  a  dot  over  it;)  fordy,y, 
&c.  which  foreigners  object  againft,  on  account  of  that 
confufion  of  points,  which  they  imagine  arifes  when 
differentials  are  again  differenced  ;  befides,  that  the 
printers  are  more  apt  to  overlook  a  point  than  a  letter. 
Stable  quantities  being  always  expreffed  by  the  firft  let- 
ters of  the  alphabet  d  a~o,  d  b~o,  d  c~o  ;  wherefore  d 
{x-\-y — a)  —dx+dy,  and  d  (x — -y+a)  d  x — dy.  So 
that  the  differencing  of  quantities  is  eafily  performed, 
by  the  addition  or  fubtraction  of  their  compounds. 

To  difference  quantities  that  multiply  each  other  ; 
the  rule  is,  firft,  multiply  the  differential  of  one  factor 
into  the  other  factor,  the  fum  of  the  two  factors  is  the 
differential  fought :  thus,  the  quantities  being  x  y,  the 
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Calculus.  differential  will  be  x  d y+y  d  x,  i.  e.  d  (xy)  zzx  dy-{-y 
v—- v— — ^  d  Xt  Secondly,  if  there  be  three  quantities  mutually 
multiplying  each  other,  the  factum  of  the  two  mult 
then  be  multiplied  into  the  differential  of  the  third  : 
thus  fuppofe  v  x  y,  let  v  xzzt,  then  v  x  y~t  y  ;  confe- 
qucntly  d  (v  xy)  ~t  d y+y  d  t  :  but  d  l—v  d  x+x  d  v. 
Thefe  values,  therefore,  being  fubftitnted  in  the  ante- 
cedent differential,  t  d  y-\-y  dt,  the  refnk  is,  d{vxy) 
~v  x  dy+vy  d x+x y  dv.  Hence  it  is  eafy  to  appre- 
hend how  to  proceed,  where  the  quantities  are  more 
than  three.  If  one  variable  quantity  increafe,  while, 
the  other  y  decreafes,  it  is  evident  y  d  x — x  dy  will 
be  the  differential  of  xy. 

To  difference  quantities  that  mutually  divide  each 
other  ;  the  rule  is,  firft,  multiply  the  differential  of  the 
divifor  into  the  dividend  ;  and  on  the  contrary,  the  dif- 
ferential of  the  dividend  into  the  divifor  5  fubtract  the 
laft  product  from  the  firft,  and  divide  the  remainder  by 
the  fquare  of  the  divifor  ;  the  quotient  is  the  differen- 
tial of  the  quantities  mutually  dividing  each  other.  See 
Fluxions. 

Calcvlus  Exponentialis,  is  a  method  of  differencing 
exponential  quantities,  or  of  finding  and  fumming 
up  the  differentials  or  moments  of  exponential  quan- 
tities ;  or  at  leaft  bringing  them  to  geometrical  con- 
ftructions. 

By  exponential  quantity,  is  here  underftood  a  power, 
whofe  exponent  is  variable  ;  v.  g.  x*  a*  xy.  where  the 
exponent  x  does  not  denote  the  fame  in  all  the  points 
of  a  curve,  but  in  fome  ftands  for  2,  in  others  for  3, 
in  others  for  5,  &c. 

To  difference  an  exponential  quantity  ;  there  is  no- 
thing required  but  to  reduce  the  exponential  quantities 
to  logarithmic  ones  ;  which  done,  the  differencing  is 
managed  as  in  logarithmic  quantities. — Thus,  fuppofe 
the  differential  of  the  exponential  quantity  xy  re- 
quired, let 


Then  will/  I  xzzl  z 


I  x  dy+ 


y  d  X      d  Z 


y  d  x 


z  1  x  dy+lZ. — _—  d  z 
x 

That  is,  xy  I x  dy+x1 — «  d  x~d z. 

Calculus  Integra/is,  or  Summatorius,  is  a  method  of 
integrating,  or  fumming  up  moments,  or  differential 
quantities  ;  i.  e.  from  a  differential  quantity  given,  to 
find  the  quantity  from  whofe  differencing  the  given 
differential  refults. 

The  integral  calculus,  therefore,  is  the  inverfe  of 
the  differential  one  :  whence  the  Englifh,  who  ufually 
call  the  differential  method  fluxions,  give  this  calculus, 
which  afcends  from  the  fluxions,  to  the  flowing  or  va- 
riable quantities  :  or,  as  foreigners  cxprefs  it,  from  the 
differences  to  the  fums,  hy  the  name  of  the  inverfe  me- 
thod of  fluxions. 

Hence,  the  integration  is  known  to  be  juftly  per- 
formed, if  the  quantity  found,  according  to  the  rules 
of  the  differential  calculus,  being  differenced,  produce 
that  propofed  to  be  fummed. 

i$uppofe/the  fign  of  the  fum,  or  integral  quantity, 


then//  d  x  will  denote  the  fum,  or  integral  of  the  dif-      Calculus, 
ferential/  d x.  y \r—* 

To  integrate,  or  fum  up  a  differential  quantity  :  It  is 
demonftratedjfirit,  that  fd  xzzx  :  fecondly,  f  I dx+dy) 
—x+y  :  thirdly,  f(x  d y+y  d  x)—xy  :   fourthly,  /  (m 
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xm — «  d  xzzxm: fifthly,  f(n:  m)x d xzzx : 

in  ~"  m 
Cixth\y,f(y  d  x — x  dy)  :  y'=zx  :  y.  Of  thefe,  the  fourth 
and  fifth  cafes  are  the  moft  frequent,  wherein  the  dif- 
ferential quantity  is  integrated,  by  adding  a  variableu- 
nity  to  the  exponent,  and  dividing  the  fum  by  the  new 
exponent  multiplied  into  the  differential  of  the  root  : 
v.  g.  the  fourth  cafe,  by  m — (j-\-i)dx,  i.  e.  by  indx. 

If  the  differential  quantity  to  be  integrated  doth 
not  come  under  any  of  thefe  formulas;  it  muft  either  be 
reduced  to  an  integral  finite,  or  an  infinite  feries,  each 
of  whofe  terms  may  be  fummed. 

It  may  be  here  obferved,  that,  as  in  the  analyfis  of 
finites,  any  quantity  may  be  raifed  to  any  degree  of 
power ;  but  vice  verfa,  the  root  cannot  be  extracted  out 
of  any  number  required  :  fo  in  the  analyfis  of  infinites, 
any  variable  or  flowing  quantity  may  be  differenced  ; 
but  vice  verfa,  any  differential  cannot  be  integrated. 
And  as,  in  the  analyfis  of  finites,  we  are  not  yet  ar- 
rived at  a  method  of  extracting  the  roots  of  all  equa- 
tions, fo  neither  has  the  integral  calculus  arrived  at  its 
perfection  :  and  as  in  the  former  we  are  obliged  to 
have  recourfe  to  approximation,  fo  in  the  latter  we 
have  recourfe  to  infinite  feries,  where  we  cannot  attain 
to  a  perfect  integration. 

Calculus  Literalis,  or  Literal  Calculus,  is  the  fame 
with  fpecious  arithmetic,  or  algebra,  fo  called  from  its 
ufing  the  letters  of  the  alphabet  ;  in  contradiftinction 
to  numeral  arithmetic,  which  ufes  figures.  In  the  li- 
teral calculus  given  quantities  are  expreffed  by  the  firft 
letters,  abed;  and  quantities  fought  by  the  laft  z/x, 
&c.  Equal  quantities  are  denoted  by  the  fame  let- 
ters. 

Calculus  Minerva,  among  the  ancient  lawyers,  de- 
noted the  decifion  of  a  caufe,  wherein  the  judges  were 
equally  divided.  The  expreffion  is  taken  from  the  hi- 
ftory  of  Oreftes,  reprefentcd  by  iEfchylus  and  Euripi- 
des; at  whofe  trial,  before  the  Areopagites,  for  the 
murder  of  his  mother,  the  votes  being  equally  divided 
for  and  againft  him,  Minerva  interpofed,  and  gave  the 
cafting  vote  or  calculus  in  his  behalf. 

M.  Cramer,  profeffor  at  Marpnrg,  has  a  difcourfe 
exprefs,  DeCalculo  Minerva  ;  wherein  he  maintains, 
that  all  the  effect  an  entire  equality  of  voices  can  have, 
is  to  leave  the  caufe  in  Jlatu  quo. 

Calculus  Tiburtinus,  a  fort  of  figured  ftone,  formed 
in  great  plenty  about  the  cataracts  of  the  Anio,  and 
other  rivers  in  Italy  ;  of  a  white  colour,  and  in  fhape 
oblong,  round,  or  echinated.  They  are  a  fpeeies  of 
the  fliria lapidea,  and  generated  like  them  ;  and  fo  like 
fugar-plums  in  the  whole,  that  is  a  common  jeft  at 
Rome  to  deceive  the  unexperienced  by  ferving  them 
up  at  deferts. 

Calculus,  in  Medicine,  the  difeafe  of  the  ftone  in 
the  bladder,  or  kidneys.  The  term  is  Latin,  and  fig- 
nifies  a  little  pebble.  The  calculus  in  the  bladder  is 
called  lithiafis ;  and  in  the  kidneys,  nephritis.  SeeME- 
picine  and  Surgery. 

Human  calculi  are  commonly  formed  of  different 
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Calcutta,  ftrata  or  incruftations ;  fometimes  fmooih  and  heavy 
like  mineral  ftoncs  ;  but  oftener  rough,  fpongy,  light, 
and  full  of  inequalities  or  protuberances;  chemically 
analyfed,  or  diftilled  in  an  open  fire,  they  nearly  yield 
the  fame  principles  as  urine  itfelf,  or  at  leaft  an  empy- 
reumatic  volatile  urinous  matter,  together  with  a  great 
deal  of  air.  They  never  have,  nor  can  have  naturally, 
any  foreign  matter  for  a  bafis-:  but  they  may  by  acci- 
dent ;  an  inftance  of  which  is  related  by  Dr  Percival*. 
A  bougie  had  unfortunately  (lipped  into  the  bladder, 
and  upon  it  a  ftone  of  coniiderable  fize  was  formed 
in  lefs  than  a  year.  This  ftone  had  fo  much  the  ap- 
pearance of  chalk,  that  the  Doctor  was  induced  to  try 
whether  it  could  be  converted  into  quicklime.  His 
experiment  fucceeded,  both  with  that  and  fome  other 
calculi  ;  from  which  he  conjectures,  that  hard  waters 
which  contain  calcareous  earth  may  contribute  to- 
wards the  formation  of  thefe  calculi. 

CALCUTTA,  the  capital  of  the  province  of  Ben- 
gal, and  of  all  the  Britiih  pofTeflions  in  the  Eafl-Indies, 
is  fituated  on  the  river  Hughely,  a  branch  of  the 
Ganges,  about  100  miles  from  the  fea,  in  N.  Lat.  23. 
and  88.  28.  E.  Long,  from  Greenwich.  It  is  but  a 
modern  city,  built  on  the  fite  of  a  village  called 
Govindpour.  The  Englifh  firfl  obtained  the  Mogul's 
permiffion  to  fettle  in  this  place  in  the  year  1690  ; 
and  Mr  Job  Channock,  the  company's  agent,  made 
choice  of  the  fpot  on  which  the  city  ftar.ds,  on  account 
of  a  large  fliady  grove  which  grew  there  ;  though  in 
other  refpecls  it  was  the  word  he  could  have  pitched 
upon ;  for  three  miles  to  the  north  coaft,  there  is  a 
falt-water  lake,  which  overflows  in  September,  and 
when  the  flood  retires  in  December,  leaves  behind  fuch 
a  quantity  of  fifli  and  other  putrefcent  matter,  as  ren- 
ders the  air  very  unhealthy.  The  cuftom  of  the  Gen- 
toos  throwing  the  dead  bodies  of  their  poor  people 
into  the  river  is  alfo  very  difguftful,  and  undoubtedly 
contributes  to  render  the  place  unhealthy,  as  well  as 
the  caufe  already  mentioned. 

Calcutta  is  now  become  a  largeand  populous  city, 
being  fuppofed  at  prefent  to  contain  500,000  inhabi- 
tans.  It  is  elegantly  built,  at  leaft  the  part  inhabited 
by  the  Engliih;  but  the  reft,  and  that  thegreateft 
part,  is  built  after  the  fafhion  of  the  cities  of  India  in 
general.  The  plan  of  all  thefe  is  nearly  the  fame; 
their  ftreets  are  exceedingly  confined,  narrow,  and 
crooked,  with  a  vaft  number  of  ponds,  refervoirs,  and 
gardens  interfperfed.  A  few  of  the  ftreets  are  paved 
with  brick.  The  houfes  are  built,  fome  with  brick,  others 
with  mud,  and  a  ftill  greater  number  with  bamboesand 
mats ;  all  which  different  kinds  of  fabrics  {landing  in- 
termixed with  one  another,  form  a  very  uncouth  ap- 
pearance. The  brick  houfes  are  feldom  above  two 
ftories  high,  but  thofe  of  mud  and  bamboes  are  only 
one,  and  are  covered  with  thatch.  The  roofs  of  the 
brick  houfes  are  flat  and  terraced,  ""hefe,  however, 
are  much  fewer  in  number  than  the  other  two  kinds; 
fo  that  fires,  which  often  happen,  do  not  fometimes 
meet  with  a  brick  houfe  to  obflrucT:  their  progrefs  in  a 
whole  ftreet.  Within  thefe  20  or  25  years  Calcutta  has 
been  greatly  improved  both  in  appearance  and  in  the 
faltibrity  of  its  air:  the  ftreets  have  been  properly 
drained,  and  the  ponds  filled  ;  thereby  removing  a  vaft 
furface  of  ftagnant  water,  the  exhalations  of  which 
were  particularly  hurtful.    The  citadel  is  named  Fort 


William,  and  is  fuperior  as  a  fortrefs  to  any  in  India;  Calcutta, 
but  is  now  on  too  extenfive  a  fcale  to  anfwer  the  pur- 
pofe  for  which  it  was  intended,  viz.  the  holding  a  poft 
in  cafe  of  extremity.  It  was  begun  on  this  exrended 
plan  by  lord  Clive  immediately  after  the  battle  cf 
PlafTey.  The  expence  attending  it  was  fuppofed  to 
amount  to  two  millions  Sterling. 

Calcutta  is   the  emporium  of  Bengal,  and  the  resi- 
dence of  the  governor-general  of  India.     Its  flourifh- 
ing  ftate  may  in  a  great  meafure  be  fuppofed  owing  to 
the  unlimited  toleration  of  all  religions  allowed  here  ; 
the   Pagans  being   fufFered  to  carry  their  idols  in  pro- 
ceffion,  the  Mahommedans  not  being  difcountenanced, 
and  the  Roman  Catholics  being  allowed  a  church. — 
At   about   a    mile    diftant  from  the  town   is  a  plain 
where  the  natives  annually  undergo  a  very  ftrange  kind 
of  penance   on   the  9th    of  April ;  fome  for  the  fins 
they  have  committed,  others  for  thofe  they  may  com- 
mit, and  others  in  confequence  of  a  vow  made  by  their 
parents.     This  ceremony   is  performed  in  the  follow- 
ing manner.     Thirty  bamboes,  each  about  the  height 
of  20  feet,  are  erected  in   the  plain  abovementioned. 
On  the  top  of  thefe  they  contrive  to  fix  a  fwivel,  and 
another  bamboe  of  thirty  feet  or  more  crofTes  it,  at 
both  ends  of  which  hangs  a  rope.     The  people  pull 
down  one  end   of  this  rope,  and  the  devotee  placing 
himfelf  under  it,  the  Brahmin  pinches  up  a  large  piece 
of  fkin  under  both  the  flioulderblades,  fometimes  in 
the  breafts,  and  thrufts  a   flrong    iron    hook  through 
each.    Thefe  hooks  have  lines  of  Indian  grafs  hanging 
to  them,  which  the  prieft  makes  faft  to  the  rope  at  the 
end  of  the  crofs  bamboe,  and  at  the  fame  time  puts  a 
fafh  round   the  body  of  the  devotee,   laying  it  loofelj 
in   the  hollow  of  the  hooks,  left  by  the  fkin's  giving 
way,  he  fhould  fall  to  the  ground.     When  this  is  done, 
the  people   haul  down  the  other  end  of  the  bamboe; 
by  which  means  the  devotee  is  immediately  lifted  up 
30  feet  or  more  from  the  ground,  and  they  run  round, 
as  faft  as  their  legs  can  carry  them.     Thus  the  de- 
votee   is   thrown  out  the  whole  length  of  the  rope, 
where,  as  he  fwings,  he  plays  a  thoufand  antic  tricks; 
being  painted  and  drefled  in  a  very  particular  manner, 
on  purpofe  to   make  him  look  more  ridiculous.     Some 
of  them  continue  fwinging  half  an  hour,  others  lefs. 
The  devotees  undergo  a  preparation  of  four  days  for 
this  ceremony.     On   the  firfl  and  third  they  abftain 
from  all   kinds  of  food;  but  eat   fruit  on    the    other 
two.     During  this  time  of  preparation  they  walk  about 
the  ftreets  in   their  fantaftical  drefTes,  dancing  to  the 
found  of  drums  and  horns  ;  and  fome,   to  exprefs  the 
greater  ardour  of  devotion,  run  a  rod  of  iron  quite 
through   their  tongues,  and   fometimes  through  their 
cheeks  alfo. 

Before  the  war  of  1755,  Calcutta  was  commonly 
garrifoned  by  300  Europeans,  who  were  frequently  em- 
ployed in  conveying  the  company's  veflels  from  Patna, 
loaded  with  falt-perre,  piece-goods,  opium,  and  raw 
filk.  The  trade  of  Bengal  alone  fupplied  rich  cargoes 
for  50  or  60  fliips  annually,  befides  what  was  carried 
on  in  fmall  veffels  to  the  adjacent  countries.  It  was 
this  flourifhing  ftate  of  Calcutta  that  probably  was  one 
motive  for  the  Nabob  Surajah  Dowla  to  attack  it  in 
the  year  1756.  Having  had  the  fert  of  Coffimbuzar 
delivered  up  to  him,  he  marched  againft  Calcutta  with 
all  his  forces,  amounting  to  yo;ooo  horfe  and  foot, 
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•Calcutta,   with  400  elephants,  and  inverted  the  place  on  the  15th 
w — v— — '  0f  June.     Previous  to  any  hortilities,  however  he  wrote 
a  letter  to   Mr  Drake  the  governor,  offering  to  with- 
draw his  troops,    on  condition   that  he  would  pay  him 
his  duty  on    the  trade  for   15  years  part,  defray  the 
expencc  of  his  army,  and  deliver  up   the  black  mer- 
chants who  were  in  the  fort.     This  being  refufed,  he 
attacked  one   of  the  redoubts  at  the  entrance  of  the 
town;  but  was  repulfed  with  great  (laughter.     On  rhe 
16th  he  attacked  another  advanced  port,  but  was  like- 
wife  repulfed   with  great  lofs.     Notwithstanding  this 
difappointment,  however,  the  attempt  was  renewed  on 
the  18th,  when  the  troops  abandoned  thefe  ports,  and 
retreated  into  the  fort ;  on  which   the  Nabob's  troops 
entered  the  town,  and  plundered  it  for  24  hours.    An 
order  was  then  given  to  attacking  the  fort ;  for  which 
purpofe  a  fmall  bread-work  was  thrown  up,  and  two 
twelve  pounders  mounted  upon  it ;  but  without  firing 
oftener  than  two   or   three  times  an  hour.     The  go- 
vernor then  called  a  council  of  war,  when  the  captain 
of  the  train  informed   them,  that  there  was  not   am- 
munition  in  the  fort  to  fervc  three  days;  in  confe- 
quence  of  which  the  principal  ladies  were  fent  on  board 
the  (hips  lying  before  the  fort.     They  were   followed 
by  the  governor,   who  declared  himfelf  a  quaker,  and 
left  the  place  to  be  defended  by  Mr  Holwell  the  fecond 
in  council.     Be  fides  the  governor,  four  of  the  coun- 
cil,   eight   gentlemen  in  the  company's   fcrvice,  four 
officers,  and  100  foldiers,  with  52  free  merchants,  cap- 
tains of  (hips,  and  other  gentlemen,    efcaped  on   board 
the  fhips,  where   were  alfo  59  ladies,  with  33  of  their 
children.  The  whole  number  left  inthefort  were  about 
250,  effective  men,  with    Mr  Holwell,  four  captains, 
five  lieutenants,  fix  enligns,  and  five  ferjeants;  as  alfo 
14  fea-captains,  and  29  gentlemen  of  the  factory.    Mr 
Holwell   then   having  held  a  council  of  war,  divided 
three  cherts  of  treafure  among  the  difcontented  fol- 
diers ;  making   them  large   promifts   alfo,  if  they  be- 
haved with  courage  and  fidelity  ;  after  which  he  bold- 
ly flood  on  the  defence  of  the  place,  notwithrtanding 
the   immenfe  force   which    oppofed  him.     The  attack 
was  very  vigorous  ;   the  enemy  having  got  polfeflion  of 
the  houfes,  galled  the  Englifh  from  thence,  and  drove 
them   from   the  ballions;   but  they  jhemfelyes  were 
feveral    times    diflodged    by    the  fire  from  the  fort, 
which    killed    upwards    of    12,000    men,    with    the 
lofs  of  only  five   Englifh  foldiers  the  firrt  day.     The 
attack,  however,    was   continued    till  the    afternoon 
of    the    20th;  when    many    of    the    garrifon    being 
killed   and   wounded,    and   their   ammunition   almoft 
cxhaurted,  a  flag  of  truce  was  hung  out.     Mr  Hol- 
well intended  to  have  availed  himfelf  of  this  oppor- 
tunity to  make  his  efcape  on  board  the  (hips,  but  they 
had  fallen  feveral  miles  down   from  the   fort,  with- 
out leaving  even  a  fingle  boat  to  facilitate  the  efcape 
of  thofe  who  remained,     In  the  mean  time,  however, 
the   back-gate  was  betrayed  by   the  Dutch  guard,  and 
the  enemy,  entering  the  fort,  killed  all  they  firrt  met, 
and  took  the  reft  prifoners. 

The  fore  was  taken  before  fix  in  the  evening;  and, 
in  an  hour  after,  Mr  Holwell  had  three  audiences  of 
the  Nabob,  the  lad  being  in  the  durbar  or  council. 
Jn  all  thefe  the  governor  had  the  moft  pofitive  af- 
furances  that  no  harm  fhould  happen  to  any  of  the 
prifoners  ;  but  he  was  fiirprifed  and  enraged  at  finding 
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lures  he  expected  ;  and  to  this,  as  well  as  perhaps  to  the 
refentment   of  the  jemmidaars  or   officers,  of  whom 
many  were  killed  in  the  (lege,   we  may  impute  the  ca- 
taftrophe  that  followed. 

As  foon  as  it  was  dark,  the  Englifh  prifoners,  to 
the  number  of  146,  were  directed  by  the  jemmidaars 
who  guarded  them,  to  collect  themfelves  into  one 
body,  and  lit  down  quietly  under  the  arched  veranda, 
or  piazza,  to  the  wedward  of  the  black-hole  prifon. 
Befides  the  guard  over  them,  another  was  placed  at 
the  fouth-end  of  this  veranda,  to  prevent  the  efcape  of 
any  of  them.  About  500  gunmen,  with  lighted 
matches,  were  drawn  up  on  the  parade;  and  foon  af- 
ter the  factory  was  in  flames  to  the  right  and  left  of 
the  prifoners,  who  had  various  conjectures  on  this  ap- 
pearance. The  fire  advanced  with  rapidity  on  both 
tides  ;  and  it  was  the  prevailing  opinion  of  the  Englifh, 
that  they  were  to  be  fuffocated  between  the  two  fires. 
On  this  they  foon  came  to  a  refolution  of  rnfhing 
on  the  guard,  feizing  their  fcymitars,  and  attacking 
the  troops  upon  the  parade,  rather  than  be  thus  tame- 
ly roaftcd  to  death  :  but  Mr  Holwell  advanced,  and 
found  the  Moors  were  only  fearching  for  a  place  to 
confine  them  in.  At  that  time  Mr  Holwell  might 
have  made  his  efcape,  by  the  aflidance  of  Mr  Leech, 
the  company's  fmith,  who  had  efcaped  when  the 
Moors  entered  the  fort,  and  returned  jud  as  it  was 
dark,  to  tell  Mr  Holwell  he  had  provided  a  boat, 
and  would  enfure  his  efcape,  if  he  would  follow  him 
through  a  paffage  few  were  acqainted  with,  and  by 
which  he  then  entered.  This  might  eafily  have  been 
accompli  (lied,  as  the  guard  took  little  notice  of  it: 
but  Mr  Holwell  told  Mr  Leech,  he  was  rcfolved  to 
(hare  the  fate  of  the  gentlemen  and  the  garrifon:  to 
which  Mr  Leeeh  gallantly  replied,  that  "  then  Jje  was 
rcfolved  to  (hare  Mr  Holwell's  fate,  and  would  not 
leave  him." 

The  guard  on  the  parade  advanced,  and  ordered 
them  all  to  rife  and  go  into  the  barracks.  Then,  with 
their  mufkets  prefented,  they  ordered  them  to  go  into 
the  black-hole  prifon  ;  while  others  with  clubs  and 
fcymitars,  prefTed  upon  them  fo  drong,  that  there  was 
no  refitting  it;  but,  like  one  agitated  wave  impelling 
another,  they  were  obliged  to  give  way  and  enter; 
the  red  following  like  a  torrent.  Few  among  them, 
the  foldiers  excepted,  had  the  lead  idea  of  the  di- 
menfions  or  nature  of  a  place  they  had  never  feen  ; 
for  if  they  had,  they  fhould  at  all  events  have  rufhed 
upon  the  guard,  and  been  cut  to  pieces  by  their  own 
choice  as  the  lefler  evil. 

It  was  about  eight  o'clock  when  thefe  146  unhappy 
perfons,  exhaufled  by  continual  action  and  fatigue, 
were  thus  crammed  together  into  a  dungeon  about 
eighteen  feet  fquare,  in  a  clofefultry  night  in  Bengal  ; 
flint  up  to  the  ead  and  fouth,  the  only  quarters  from 
whence  air  could  reach  them,  by  dead  walls,  and  by 
a  wall  and  door  to  the  north  ;  open  only  to  the  wed  by 
two  windows,  ftrpngly  barred  with  iron,  from  which 
they  could  receive  fcarce  any  circulation  of  frefh  air. 

They  had  been  but  few  minutes  confined  before 
every  one  fell  into  a  perfpiration  fo  profufe,  that  no 
idea  can  be  formed  of  it.  This  brought  on  a  raging 
third,  which  increafed  in  proportion  as  the  body  was 
drained   of  its  inpifturet      Various  expedients   were 
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Calcutta,  thought  of  to  give  more  room  and  air.  Every  man 
was  ftripped,  and  every  hat  put  in  motion:  they  fe- 
veral  times  fat  down  on  their  hams;  but  at  each 
time  feveral  of  the  poor  creatures  fell,  and  were  in- 
ftantly  fuffbeated  or  trod  to  death. 

Before  nine  o'clock  every  man's  thirfl  grew  into- 
lerable, and  refpiration  difficult.  Efforts  were  again 
made  to  force  the  door;  but  flill  in  vain.  Many  in- 
fill ts  were  ufed  to  the  guards,  to  provoke  them  to  fire 
in  upon  the  prifoners,  who  grew  outrageous,  and 
many  delirious.  "  Water,  water,"  became  the  ge- 
neral cry..  Some  water  was  brought;  but  thefe  fup- 
plies,  like  fprinkling  water  on  fire,  only  ferved  to 
raife  and  feed  the  flames.  The  confufion  became  ge- 
neral, and  horrid  from  the  cries  and  ravings  for  water, 
and  fome  were  trampled  to  death.  This  fcene  of  mi- 
fery  proved  entertainment  to  the  brutal  wretches 
without,  who  fupplied  them  with  water,  that  they 
might  have  the  fatisfaclion  of  feeing  them  fight 
for  it,  as  they  phrafed  it;  and  held  up  lights  to  the 
bars,  that  they  might  lofe  no  part  of  the  inhuman  di- 
version. 

Before  eleven  o'clock,  moft  of  the  gentlemen  were 
dead,  and  one  third  of  the  whole.  Thirft  grew  into- 
lerable :  but  Mr  Holwell  kept  his  mouth  moift  by 
fucking  the  perforation  out  of  his  fhirt  fleeves,  and 
catching  the  drops  as  they  fell,  like  heavy  rain,  from 
his  head  and  face.  By  halfan  hour  after  eleven,  moft 
of  the  living  were  in  an  outrageous  delirium.  They 
found  that  water  heightened  their  nneafineffes;  and 
<(  Air,  air,"  was  the  general  cry.  Every  infult  that 
could  be  devifed  againft  the  guard,  all  the  opprobrious 
names  that  the  viceroy  and  his  officers  could  be  loaded 
with,  were  repeated  to  provoke  the  guard  to  fire  upon 
them.  Every  man  had  eager  hopes  of  meeting  the  firft 
lhot.  Then  a  general  prayer  to  heaven,  tohaflen  the  ap- 
proach of  the  flames  to  the  right  and  left  of  tiiem,  and 
put  a  period  to  their  mifery.  Some  expired  on  others  ; 
while  a  fleam  arofe  as  well  from  the  living  as  the  dead, 
which  was  very  offenfive. 

About  two  in  the  morning,  they  crowded  fo  much 
to  the  windows,  that  many  died  ftanding,  unable  to 
fall  by  the  throng  and  equal  preffure  round.  When 
"the  day  broke,  the  flench  arifing  from  the  dead  bodies 
was  unfufferable.  At  that  juncture,  the  Soubah,  who 
had  received  an  account  of  the  havoc  death  had  made 
among  them,  fent  one  of  his  officers  to  enquire  if  the 
chief  furvived.  Mr  Holwell  was  fhown  to  him;  and 
near  fix  an  an  order  came  for  their  releafe. 

Thus  they  had  remained  in  this  infernal  prifon 
from  eight  at  night  until  fix  in  the  morning,  when 
the  poor  remains  of  146  fouls,  being  only  23,  came 
out  alive,  but  moft  of  them  in  a  high  putrid  fever. 
The  dead  bodies  were  dragged  out  of  the  hole  by  the 
ioldiers,  and  thrown  promifcuoufly  into  the  ditch  of 
anunfiniihed  ravelin,  which  was  afterwards  filled  with 
earth. 

The  injuries  which  Calcutta,  fuffered  at  this  time, 
however,  were  foon  repaired.  The  place  was  retaken 
fcy  Admiral  Watfon  and  Colonel  Clive,  early  in 
1757;  Surajah  Dowla  was  defeated,  depofed,  and  put 
to  death  ;  and  Meer  Jaffier,  who  fucceeded  him  in 
the  Nabobfhip,  engaged  to  pay  an  immenfe  firm  for 
the  indemnification  of  the  inhabitants.  Since  that 
lime  the  immenfe  acquifition  of  territory  by  the  Bri- 
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tifh  in  this  part  of  the  world,  with  the  conftant  flatc  of  Caldarium 
fecurity  enjoyed  by  this  city,  have  given  an  opportunity 
of  embellifhing  and  improving  it  greatly  beyond  what 
it  was  before. — Among  thefe  improvements  we  may 
reckon  thatof  Sir  William  Jones;  who,  on  the  15th 
of  January  1784,  inftituted  a  fociety  for  inquiring 
into  the  hiftory  civil  and  natural,  the  antiquities,  arts, 
fcienccs,  and  literatureof  Afia  ;  and  thus  the  literature 
of  Europe,  and  along  with  it,  it  is  to  be  hoped,  the 
arts  of  humanity,  beneficence,  and  pe-ace,  have  at 
length  obtained  a  footing  in  the  rich  empire  of  indof- 
tan,  fo  long  a  prey  to  the  rapine  and  violence  of  ty- 
rants and  ufurpers. 

CALDARIUM,  in  the  ancient  baths,  denoted  a 
brazen  veffel  or  ciftern,  placed  in  the  hypocauftum,  full 
of  hot  water,  to  be  drawn  thence  into  the  pijeinia 
or  bath,  to  give  it  the  neceffary  degree  of  heat.  In 
this  fenfe,  the  caldarhun  flood  contradiflinguiflied  from 
the  tepidarhnu  and  frigldarium. 

Caldarium  alfo  denoted  the  flove,  or  fudatory, 
being  a  clofe  vaulted  room,  wherein  by  hot  dry  fumes, 
without  water,  people  were  brought  to  a  profufe  fweat. 
In  which  fenfe,  caldarium  was  the  fame  with  what 
was  otberwife  denominated  vaporarium,  fudatorium  and 
laconium  ;  in  the  Greek  baths,  hypocauftum,  viroxavtw. 

CALDERINUS  (Domitius),  a  learned  critic,  born 
at  Calderia  near  Verona.  He  read  lectures  upon  polite 
literature  at  Rome  with  great  reputation  ;  and  was  the 
firft  who  ventured  to  write  upon  the  moft  difficult  of 
the  ancient  poets.     He  died  very  young  in  1477  . 

CALDERON,  De  la  Barca,  (Dora.  Pedro),  a 
Spanifh  officer,  who,  after  having  fignalized  himfelf  in 
the  military  profeffion,  quitted  it  for  the  ecclefiaflical, 
and  then  commenced  dramatic  writer.  His  dramatic 
works  make  9  vols  in  4to.  and  fome  Spanifh  authors 
have  compared  him  to  Shakefpeare.  He  flouriihed  a- 
bout  the  year  1640. 

CALDERWOOD  (David),  a  famous  divine  of 
the  church  of  Scotland,  and  a  diftinguifbed  writer  in 
behalf  of  the  Prefbyterians,  was  descended  of  a  good 
family  in  that  kingdom  ;  and  being  early  defigned  for 
theminiftry,  he  applied  with  great  diligence  to  the 
ftudy  of  the  Scriptures  in  their  original  tongues,  the 
works  of  the  fathers,  the  councils,  and  the  befl  wri- 
ters on  church-hiflory.  He  was  fettled  about  the  year 
1604  at  Crelling  near  Jedburgh.  King  James  I.  cf 
Great  Britain,  being  defirous  of  bringing  the  church 
of  Scotland  nearer  to  a  conformity  with  that  of  Eng- 
land, laboured  earneflly  to  reflore  the  epifcopal  autho- 
rity, and  enlarge  the  powers  of  the  bi-fhops  who  were 
then  in  Scotland.  This  defign  was  very  warmly  oppo- 
fed  by  many  of  the  minifters,  and  particularly  by  Mr 
David  Calderwood ;  who,  when  Mr  James  Law,  bi- 
fhop  of  Orkney,  came  to  vifit  the  prefbyteries  of  Merfe 
and  Teviotdale,  declined  his  jurifdicYion  by  a  paper 
under  his  hand  dated  May  5th  1608.  But  the  king  ha- 
ving its  fuccefs  much  at  heart,  fent  the  earl  of  Dunbar, 
then  high-treafurer  of  Scotland,  with  Dr  Abbot  after- 
wards archbifhop  of  Canterbury,  and  two  other  divines, 
into  that  kingdom,  with  inftruclions  to  employ  every 
method  to  perfuade  both  the  clergy  and  Isity  of  his 
majefly's  fincere  defire  to  promote  the  good  of  the 
church,  and1  of  his  zeal  for  the  Proteflant  religion. 
Mr  Calderwood  did  not  affift  at  the  general  aflembly 
held  at  Glafgow  June  8th  1610,  in  which  lord  Dun - 
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bar  prefided  as  a  commiffioner  ■,  and  it  appears  from  his 
writings,  that  he  looked  upon  every  thing  tranfacted 
in  it  as  null  and  void.  In  May  following,  king  James 
went  to  Scotland  ;  and  on  the  17th  of  June  held  a  par- 
liament at  Edinburgh  :  at  that  time  the  clergy  met  in 
one  of  the  churches,  to  hear  and  advife  with  the  bi- 
fnops ;  which  kind  of  aiTembly,  it  feems,  was  contri- 
ved in  order  to  refemble  the  Englifh  convocation.  Mr 
Caiderwood  was  prefent  at  it,  but  declared  publicly 
that  he  did  not  take  any  fuel)  meetings  to  refemble  a 
convocation  ;  and  being  oppofed  by  Dr  Whitford  and 
Dr  Hamilton,  who  were  friends  to  thebilhops,  he  took 
his  leave  of  them  in  thefe  words:  "  It  is  abfurd  to  fee 
men  fitting  in  filks  and  fattins,  and  to  cry  poverty  in 
the  kirk,  when  purity  is  departing."  The  parliament 
proceeded  in  the  mean  while  in  the  difpatchof  buiinefs; 
and  Mr  Caiderwood,  with  feveral  other  minifters,  be- 
ing informed  that  a  bill  was  depending  to  empower  the 
king,  with  the  advice  of  the  archbifhops,  bifhops,  and 
fuch  a  number  of  the  miniftry,  as  his  Majefty  fhonld 
think  proper,  to  confider  and  conclude  as  to  matters 
decent  for  the  external  policy  of  the  church,  not  re- 
pugnant to  the  word  of  God ;  and  that  fuch  conclu- 
sions Ihould  have  the  ftrength  and  power  of  ecclefiafti- 
cal  laws:  againft  this  they  protefted,    for  four  reafons. 

1.  Becanfe  their  church  was  fo  perfect,  that,  inftead 
of  needing  reformation,  it  might  be  a  pattern  to  others. 

2.  General  aflemblies,  as  now  eftablilhed  bylaw,  and 
which  ought  always  to  continue,  might  by  this  means 
be  overthrown.  3.  Becaufe  it  might  be  a  means  of 
creating  fchifm,  and  difturb  the  tranquillity  of  the 
church.  4.  Becaufe  they  had  received  aifurances,  that 
no  attempts  Ihould  be  made  to  bring  them  to  a  confor- 
mity with  the  church  of  England.  They  defired  there- 
fore, that,  for  thefe  and  other  reafons,  all  thoughts  of 
paffing  fuch  a  law  might  be  laid  afide  :  but  in  cafe  this 
be  not  done,  they  proteft  for  themfelves  and  their  bre- 
thren who  mail  adhere  to  them,  that  they  can  yield  no 
obedience  to  this  law,  when  it  mall  be  enacted,  becaufe 
it  is  deftructive  of  the  liberty  of  the  church  ;  and  there- 
fore lhall  fubmit  to  fuch  penalties,  and  think  themfelves 
obliged  to  undergo  fuch  punilhments,  as  may  be  inflic- 
ted on  them  for  difobeying  that  law.  This  proteft 
was  figned  by  Mr  Archibald  Simfon  on  behalf  of  the 
members  who  fubferibed  another  feparate  roll,  which 
he  kept  for  his  joftification.  This  proteft  was  prefent- 
ed  to  the  clerk  regifter,  who  refufed  to  read  it  before 
the  ftates  in  parliament.  However  though  not  read, 
it  had  its  effect ;  for  although  the  bill  had  the  confent 
of  parliament,  yet  the  king  thought  fit  to  caufe  it  to  be 
laid  afide,  and  not  long  after  called  a  general  aiTembly 
at  St  Andrew's.  Soon  after  the  parliament  was  dif- 
folved,  Mr  Caiderwood  was  fummoned  to  appear 
before  the  high  commiffion  court  at  St  Andrew's,  on 
the  8th  July  following,  to  anfwer  for  his  muti- 
nous and  feditious  behaviour.  July  10th,  the  king 
came  to  that  city  in  perfon  ;  when  Mr  Caiderwood,  be- 
ing called  upon,  and  refufing  to  comply  with  what  the 
king  in  perfon  required  of  him,  wascommited  toprifon. 
Afterwards  the  privy  council,  according  to  the  power 
exercifed  by  them  at  that  time,  directed  him  to  ba- 
niihhimfelf  outof  the  king's  dominions  before  Michael- 
mas next;  and  not  to  return  without  licence.  Having 
applied  to  the  king  for  a  prorogation  of  his  fentence 
without  fuccefs,  becaufe  he  would  neither  acknowledge 


his  offence,  nor  promife  conformity  for  the  future,  he 
retired  to  Holland,  where,  in  1623,  he  publilhed  his 
celebrated  piece  entitled  Altare  Damafcenum.  Mr.  Cai- 
derwood having  in  the  year  1624  been  airlifted  with 
a  long  fit  of  licknefs,  and  nothing  having  been  heard 
of  him  for  fome  time,  one  Mr  Patrick  Scot,  as  Cai- 
derwood himfelf  informs  us,  took  it  for  granted  that 
he  was  dead  ;  and  thereupon  wrote  a  recantation  in  his 
name,  as  if,  before  his  deceafe,  he  had  changed  his 
fentiments.  This  impofture  being  detected,  Scot  went 
over  to  Holland,  and  itaid  three  weeks  at  Amftcrdam, 
where  he  made  a  diligent  fearch  for  the  author  of  Al- 
tare Damafcenum,  with  a  defign  to  have  difpatched 
him.  But  Caiderwood  had  privately  retired  into  his 
own  country,  where  he  lived  feveral  years.  Scot  gave 
out  that  the  king  had  furniihed  him  with  the  matter 
for  the  pretended  recantation,  and  that  he  only  put  it 
in  order.  During  his  retirement,  Mr  Caiderwood  col- 
lected all  the  memorials  relating  to  the  ecclefiaftical  af- 
fairs of  Scotland,  from  the  beginning  of  the  reforma- 
tion there  down  to  the  death  of  king  James;  which 
collection  is  ftill  preferved  in  the  univerfny  library  of 
Glafgow  ;  that  which  was  publilhed  under  the  title  of 
"  The  true  hiftory  of  Scotland,"  is  only  an  extract 
from  it.  In  the  advertifement  prefixed  to  the  laft  edi- 
tion of  his  Altare  Damafcenum  mention  is  made  of  his 
being  minifter  of  Pencaitland  near  Edinburgh  in  1638  ; 
but  we  find  nothing  faid  there,  or  any  where  elfe,  of  his 
death. 

CALDRON,  a  large  kitchen  utenfil,  commonly 
madeofcopper  ;  havingamoveable  ir-onhandle,  where- 
by to  hang  it  on  the  chimney-hook.  The  word  is 
formed  from  the  French  Chaudron,  or  rather  the  Latin 
caldarium. 

Boiling  in  Caldrons  (caldariis  decoquere),  is  a  capi- 
tal punifhment  fpoken  of  in  the  middle-age  writers, 
decreed  to  divers  forts  of  criminals,  but  chiefly  to  de- 
bafers  of  the  coin.  One  of  the  torments  inflicted  on 
the  ancient  Chriftian  martyrs,  was  boiling  in  caldrons 
of  water,  oil,  &c. 

CALDWALL  (Richard),  a  learned  Englifh  phy- 
fician,  born  in  Staffordmire  about  the  year  1513.  He 
ftudied  phyfic  in  Brazen-Nofe  college  Oxford ;  and 
was  examined,  admitted  unto,  and  made  cenfor  of  the 
college  of  phyficians  at  London,  all  in  one  day.  Six 
weeks  after  he  was  chofen  one  of  the  elects  ;  and  in  the 
year  1570  was  made  prefident  of  that  college.  Mr 
Wood  tells  us,  that  he  wrote  feveral  pieces  in  his  pro- 
feflion  ;  but  he  does  not  tell  us  what  they  were,  only 
that  he  tranflated  a  book  on  the  art  of  furgery,  written 
by  one  Horatio  More,  a  Florentine  phyfician.  We 
learn  from  Cambden,  that  Cald wall  founded  a  chirurgi- 
cal  lecture  in  the  college  of  phyficians,  and  endowed  it 
With  a  handfome  falary.     He  died  in  1585. 

CALEA,  in  botany :  A  genus  of  the  polygamia 
sequalis  order,  belonging  to  the  fyngenelia  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
49th  order,  Compofita.  The  receptacle  is  paleaceous, 
the  pappus  hairy,  and  calyx  imbricated. 

CALEB,  one  of  the  deputies  fent  by  the  Ifraelites 
to  take  a  view  of  the  land  of  Canaan.  He  made  a 
good  report  of  the  country,  and  by  this  means  revived 
the  fpirits  of  the  dejected  people;  on  which  account, 
he  and  Jofhua  were  the  only  perfons  who,  after  their 
leaving  Egypt,   fettled  in  the  land  of  Canaan.     Caleb 
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©aledonia.  had,  for  liis  (hare,  the  mountains  and  the  city  of  He- 

' * bron,  from  which  he  drove  three  kings.     Othniel  his 

nephew  having  taken  the  city  of  Debir,  Caleb  gave 
him  his  daughter  Achfah  in  marriage ;  and  died,  aged 
114. 

CALEDONIA,  the  ancient  name  of  Scotland. 
From  the  teftimonies  of  Tacitus,  Dio,  and  Solinus,  we 
find,  that  the  ancient  Caledonia  comprehended  all  that 
country  lying  to  the  north  of  the  rivers  Forth  and 
Clyde.  In  proportion  as  the  Silures  or  Cimbri  advan- 
ced towards  the  north,  the  Caledonians,  being  circum- 
fcribed  within  narrower  limits,  were  forced  to  tranf- 
migrate  into  the  iflands  which  crowd  the  wefterncoafts 
of  Scotland.  It  is  in  this  period  probably,  we  ought 
to  place  the  firft  great  migration  of  the  Britilh  Gael 
into  Ireland  ;  that  kingdom  being  much  nearer  to  the 
promontory  of  Galloway  and  Camire,  than  many  of 
the  Scottifh  ides  are  to  the  continent  of  North  Bri- 
tain. 

To  the  country  which  the  Caledonians  poffeffed, 
they  gave  the  name  of  Cael-doch ;  which  is  the  only  ap- 
pellation the  Scots,  who  fpeak  the  Gaelic  language, 
know  for  their  own  divifion  of  Britain.  Cael-doch  \s 
a  compound,  made  up  of  Gael  or  Gael,  the  firft  colo- 
ny of  the  ancient  Gauls  who  tranfmigrated  into  Britain, 
and  dock,  a  diftricl  or  divifion  of  a  country.  The  Ro- 
mans, by  tranfpofing  the  letter  /in  Casl,  and  by  foft- 
ening  into  a  Latin  termination  the  ch  of  doch,  formed 
the  well  known  name  of  Caledonia. 

When  the  tribes  of  North  Britain  were  attacked  by 
*the  Romans,  they  entered  into  afTociations,  that,  by  li- 
nking their  ftrength,  they  might  be  more  able  to  repel 
the  common  enemy.  The  particular  name  of  that  tribe, 
which  either  its  fuperior  power  or  military  reputation 
placed  at  the  head  of  the  arTociation,  was  the  general 
name  givenby  the  Romans  to  all  the  confederates.  Hence 
it  is  that  the  Mxata,  who  with  other  tribes  inhabited 
the  diftricts  of  Scotland  lying  fouthward  of  the  frith, 
and  the  Caledonians,  who  inhabited  the  weft  and 
north-weft  parts,  have  engroiTed  all  the  glory  which 
belonged  in  common,  though  in  an  inferior  degree,  to 
all  the  other  nations  fettled  of  old  in  North  Britain. 
It  was  for  the  fame  reafon  that  the  name  of  Mceata 
was  entirely  forgotten  by  foreign  writers  after  the 
third  century,  and  that  of  the  Caledonians  themfelves 
but  feldom  mentioned  after  the  fourth. 

Britons,  Caledonians,  Mceata,  Barbarians,  are  the 
names  conltantly  given  to  the  old  inhabitants  of  North 
Britain,  by  Tacitus,  Herodian,  Dio,  Spartian,  Vopif- 
cus  and  other  ancient  writers.  The  fucceffors  of  thefe 
Britons,  Caledonians,  Mceats,  and  Barbarians,  are 
called  Picts,  Scots,  and  Attacots,  by  fome  Roman 
writers  of  the  fourth  century, 

The  origin  of  the  appellation  Scoti  and  Picli,  intro- 
duced by  latter  Roman  authors,  has  occafioned  much 
controverfy  among  the  antiquarians  of  thefe  days. 
The  difpute  feems  now  to  be  fully  decided  by  fome 
learned  critics  of  the  prefent  century,  whofe  knowledge 
of  the  Gaelic  language  affifted  their  inveftigation.  See 
Scotland,  Picts,  and  Highlanders. 

Caledonia,  the  name  of  a  fettlement  made  by  the 
Scots  on  the  weft  fide  of  the  gulph  of  Darien,  in  1698  ; 
out  of  which  they  were  ftarved  at  the  requeft  of  the 
Eafl-India  company:  for  the  Englifli  government  pro- 


hibited the  other  colonies  fending  them  any  provisions  ,  Caledonia. 
fo  they  were  obliged  to  leave  it  in  1700. 

New  Caledonia,  an  illand  in  the  (outh-fea,  lately 
difcovered  by  captain  Cook,  and,  next  to  New  Hol- 
land and  New  Zealand,  is  the  largeft  ifland  that  hath 
yet  been  difcovered  in  that  fea.  It  extends  from  19. 
37.  to  22.  30.  South  Lat.  and  from  163.  37.  to  167.  14. 
E.Long.  Its  length  from  north-well  to  fouth-eaft  is 
about  80  leagues  ;  but  its  greateft  breadth  does  not  ex- 
ceed ten  leagues.  This  ifland  is  diverhfied  by  hills  and 
valleys  of  various  fize  and  extent.  From  the  hills iffue 
abundance  of  rivulets,  which  contribute  to  fertilize  the 
plains.  Along  its  north-eafi  ihore  the  land  is  flat ;  and 
being  well  watered,  and  cultivated  by  the  inhabitants 
after  their  manner,  appeared  to  great  advantage  to  cap- 
tain Cook's  people.  Was  it  not,  indeed,  for  thole 
fertile  fpots  on  the  plains,  the  whole  country  might  be 
called  a  dreary  wajfa:  the  mountains  and  higher  parts 
of  the  land  are  in  general  incapable  of  cultivation. 
They  confift  chiefly  of  rocks,  many  of  which  are  full  of 
mundic;  the  little  foil  that  is  upon  them  is  fcorched 
and  burnt  up  by  the  fun  ;  it  is,  however,  covered  with 
coarfe  grafs  and  other  plants,  and  here  and  there  co- 
vered with  trees  and  fhrubs.  The  country  in  general 
bears  a  great  refemblance  to  thofe  parts  of  New  South 
Wales  which  lie  under  the  fame  parallel  of  latitude. 
Several  of  its  natural  productions  are  the  fame,  and  the 
woods  are  without  underwood  as  well  as  in  that  coun- 
try. The  whole  coaft  feems  to  be  furrounded  by 
reefs  and  fhoals,  which  render  all  accefs  to  it  extreme- 
ly dangerous;  but  at  the  fame  time  guard  the  coafts 
againft  the  attacks  of  the  wind  and  fea;  rendering  it 
eafily  navigable  along  the  coaft  by  canoes,  and  caufing 
it  abound  with  fifli.  Every  part  of  the  coaft  feems  to 
be  inhabited  ;  the  plantations  in  the  plains  are  laid  out 
with  great  judgment,  and  cultivated  with  much  labour. 
They  begin  their  cultivation  by  fetting  fire  to  the  grafs, 
&c.  with  which  the  ground  is  covered,  but  have  no 
notion  of  preferving  its  vigour  by  manure  ;  they,  how- 
ever, recruit  it  by  letting  it  lie  for  fome  years  untouched. 
On  the  beach  was  found  a  large  irregular  mafsof  rock, 
not  lefs  than  a  cube  of  ten  feet,  confifting  of  a  clofe- 
grained  ftonefpeckled  full  of  granates  fomewbat  bigger 
than  pins  heads,  from  whence  it  feems  probable  that 
fome  valuable  minerals  may  be  found  on  this  ifland.  It 
differs  from  all  the  other  iflands  yet  difcovered  in  the 
South  Sea,  by  being  entirely  deftitute  of  volcanic  pro- 
ductions. Several  plants  of  a  new  fpecies  were  found 
here  ;  and  a  few  young  breadfruit  trees,  not  then  fuf- 
ficiently  grown  to  bear  fruit,  feemed  to  have  come  up 
without  culture:  plantains  and  fugar-canes  are  here 
in  fmall-quantity,  and  the  cocoa-nut  trees  are  fmall 
and  thinly  planted.  A  new  fpecies  of  paffion-rlower 
was  likewife  met  with,  which  was  never  known  to  grow 
wild  any  where  but  in  America.  Several  Caputi  (Me- 
laleuca) trees  were  alfo  found  in  flower.  Mufquetos 
here  are  very  numerous.  A  great  variety  of  birds  were 
feen  of  different  claffes,  which  were  for  the  moft  part 
entirely  new;  particularly  a  beautiful  fpecies  of  par- 
rot before  unknown  to  zoologifts.  A  new  fpecies  of 
fifh,  of  the  genus  called  by  Linnseus  tetraodon,  was 
caught  here;  and  its  liver,  which  was  very  large, pre- 
fented  at  fupper.  Several  fpecies  of  this  genus  being 
reckoned  poifonous,  and  the  prefent  fpecies  being  re- 
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Caledonia,  markably  ugly,  Meff.  Forders  hinted  their  fufpicions     had  children  carried  them  on  their  backs  in  a  kind  of  cakd 

* '  of  its  quality  ;  but  the  temptation  of  a  frefh  meal,  and     fatchel.   The  women  alfo  were  feen  to  dig  up  the  earth 

the  affurances  of  captain  Cook,  that  he  had  formerly     in  order  to  plant  it.     They  are  in  general  of  a  dark 
eaten  this  identical  fort  of  filh  without  harm,  got  the     chefnut,  and  fometimes  mohogany   brown;  their  da- 
better  of  their  fcruples,  and  they   eat  of  it.     Its  oili-     ture   middle-fized,  fome  being  rather  tall,  and  their 
nefs,  however,  though  it  had  no  other  bad  tade  than     whole  form  rather  flout,  and  fomewhat  clumfy.    Their 
whit  proceeded  from  this,  prevented  them  from  taking     drefs  is  the  mod  disfiguring  that  can  be  imagined,  and 
more  than  a  morfel  or  two.     In  a  few  hours  after  they     gives  them  a  thick  fquat   fhape  ;   it  is  a  fhon  petticoat 
had  retired  to  reft,  they  were  awakened  by  very  alarm- 
ing fymptoms,  being  all  feized  with  an  extreme  giddi- 
nefs  ;   their  hands  and  feet  were  numbed,  fo  that  they 
were  fcarcely  able  to  crawl ;  and  a  violent  langour  and 
oppreffion  feized    them.     Emetics    were  adminidered 
with  fome  fuccefs,  but  fudorifics  gave  the  greated  re- 
lief.    Seme   dogs  who  had  eaten  the  remainder  of  the 
liver  were  likewifc  taken  ill ;  and  a  pig  which  had  eat 
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or  fringe,  confiding  of  filaments  or  little  cords,  about 
eight  inches  long,  which  are  faftened  to  a  very  long 
firing  which  they  have  tied  feveral  times  round  their 
waift.  The  filaments,  or  little  ropes,  therefore,  lie  a- 
bove  each  other  in  feveral  layers,  forming  a  kind  of 
thick  thatch  all  round  the  body/,  but  which  does  not 
near  cover  the  thigh  :  thefe  filaments  were  fometimes 
dyed  black;  but  frequently  thofe   on   the  outfide  only 


en   the  entrails  died    foon  after,  having  fwelled  to  an     were  of  that  colour,  the  reft  being  of  a  dirty   grey. 
unufual  fize.     The  effects  of  this  poifon  on  the  gentle-     There  was  not  a  fingle  inftance,  during  the  ftiip's  fiay 

in  this  ifland,  of  the  women  permitting  any  indecent 


men  did  not  go  cntirly  oiF  in    lefs   than  fix  weeks. 
Abundance  of  turtle  was  feen  here.     The  natives  had 
net  the  lead  notion  of  goats,  hogs,  dogs,  or  cats,  and 
had  not  even  a  name  for  any  of  them. 

The  inhabitants  are  very  float,  tall,  and  in  general 
well  proportioned  ;  their  featnres  mild  ;  their  beards 
and  hair  black,  and  ftrongly  frizzled,  fo  as  to  be 
fomewhat  woolly  in  fome  individuals  :  their  colour  is 
fwarthy,  or  a  dark  chefnut  brown.  A  few  were  feen 
who  meafured  fix  feet  four  inches.  They  are  remark- 
ably courteous,  not  at    all   addicted   to   pilfering  and 


familiarity  with  an  European :  they  took  pleafure  in 
praclifing  the  arts  of  a  jilting  coquette,  but  never  be- 
came abfolute  wantons.  The  general  ornaments  of  both 
fexesare  ear-rings  of  tortoife  fliel-ls,  necklaces,  or  amu- 
lets, made  both  of  fliells  and  ftones  ;  and  bracelets  made 
of  large  (hells,  which  they  wear  above  the  elbows. 

The  hollies,  or  huts,  in  New  Caledonia,  are  circu- 
lar, fomething  like  a  bee-hive,  and  full  as  clofe  and 
warm  ;  the  entrance  is  by  a  fmall  door,  or  long  fquare 
hole,  jufi   big  enough  to  admit  a  man  bent  double: 


ftealing;  in   which  character  of  honefiy  they  are  fin-     the  fide-walls  are  about  four  feet  and  a  half  high  ;  but 


gtilar,  all  the  other  nations  in  the  South  Sea  being  re 
markably  thievilh.  Some  wear  their  hair  long,  and  tie 
it  up  to  the  crown  of  their  heads  ;  others  differ  only  a 
large  lock  to  grow  on  each  fide,  which  they  tie  up  in 
clubs;  many  others,  as  well  as  all  the  women,  wear  it 
cropt  fliort.  They  make  ufe  of  a  kind  of  comb  made 
of  dicks  of  hard  wood,  from  feven  to  nine  or  ten  inches 
long,  and  about  the  thicknefs  of  knitting  needles;  a 
number  of  thefe,  feldom  exceeding  20,  but  generally 
fewer,  are  fadened  together  at  one  end,  parallel  to  and 
near  one-tenth  of  an  inch  from  each  other;  the  ends, 
which  are  a  little  pointed,  will  fpread  out  or  open  like 
the  dicks  of  a  fan.  Thefe  combs  they  always  wear  in 
their  hair,  on  one  fide  of  their  head.  Some  had  a  kind 
of  concave  cylindrical  diff  black  cap,  which  appeared 
to  be  a  great  ornament  among  them,  and  was  fuppofed 
to  be  worn  only  by  the  chiefs  and  warriors.  A  large 
Iheet  of  drong  paper,  whenever  they  got  one  in  ex- 
change, was  commonly  applied  to  this  purpofe.  The 
men  go  naked  ;  only  tying  a  firing  round  their  middle, 
and  another  round  their  neck.  A  little  piece  of  a 
brown  cloth  made  of  the  bark  of  a  fig-tree,  fometimes 
tucked    up    to   the'  belt,    and    fometimes    pendulous, 


the  roof  is  lofty,  and  peaked  to  a  point  at  the  top,  a- 
bove  which  is  a  pod;  or  flick  of  wood,  which  is  gene- 
rally ornamented  either  with  carving  or  fhells,  or 
both.  The  framing  is  of  fmall  fpars,  reeds,  &c.  and 
both  fides  and  roof  are  thick,  and  clofe  covered  with 
thatch  made  of  coarfe  long  grafs.  In  the  infide  of  the 
houfe  are  fet  up  pods,  to  which  crofs  fpars  are  faden- 
ed, and  platforms  made  for  the  conveniency  of  laying 
any  thing  on.  Some  houfes  have  two  doors,  one  above 
another;  the  floor  is  laid  with  dried  grafs,  and  here 
and  there  mats  are  fpread  for  the  principal  people  to  fit 
or  deep  on.  In  thefe  houfes  there  was  no  paffage  for 
the  fmoke  but  through  the  door  ;  they  were  intolerably 
fmoky,  and  fo  hot  as  to  be  infupportable  to  thofe  unac- 
cuftomed  to  them:  probably  the  fmoke  is  intended 
to  drive  out  the  mufquetos  which  fwarm  here.  They 
commonly  erect  two  or  three  of  thefe  hnts  near  each 
other  under  a  cinder  of  lofty  fig-trees,  whofe  leaves 
are  impervious  to  the  rays  of  the  fun. 

The  canoes  ufed  here  are  very  heavy  clumfy  veffels  ; 
they  are  made  of  two  trees  hollowed  out,  having  a 
raifed  gunnel  about  two  inches  high,  and  clofed  at  each 
end  with  a  bulk  head  of  the  fame  height;  fo  that  the 


fcarcely  deferves  the  name  of  a  covering;  nor  indeed     whole  is  like  a  long  fquare  trough  about   three  feet 


does  it  feem  at  all  intended  for  that  purpofe.  This 
piece  of  cloth  is  fometimes  of  fuch  a  length,  that  the 
extremity  is  faftened  to  the  firing  round  the  neck  ;  to 
this  firing  they  likewife  hang  fmall  round  beads  of 
a  pale  green  nephritic  done.  Coarfe  garments  were 
feen  among  them  made  of  a  fort  of  matting;  but  they 
i'eemed  never  to  wear  them,  except  when  in  their  ca- 
noes and  unemployed.  The  women  feemed  to  be  in  a 
fervile  date  :  they  were  the  only  perfons  of  the  family 
who  had  any  employment,  and  feveral  of  them  brought 
bundles  of  dicks  and  fuel  on  their  back :  thofe  who 


diorter  than  the  body  of  the  canoe.  Two  canoes  thus 
fitted  are  fadened  to  each  other  about  three  feet  afun- 
der,  by  means  of  crofs-fpars,  which  project:  about  a 
foot  over  each  fide.  Over  thefe  is  laid  a  deck  or  heavy 
platform  made  of  plank :and  fmall  round  fpars  on  which 
they  have  a  fire-hearth,  and  generally  a  fire  burning; 
they  are  navigated  by  one  or  two  latteen  fails,extended 
to  a  fmall  latteen  yard,  the  end  of  which  is  fixed  in  a 
notch  or  hole  in  the  deck. 

Notwithftanding  the  inofTenfive  difpofition  of  the  in- 
habitants of  New  Caledonia,  they  are  well  provided 

with 
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Caledonia  with  orTenfive  weapons  ;  as  clubs,  fpears,  darts,  and 
II  flings  for  throwing  (tones.  Their  clubs  are  about  two 
Caleiiberg.  fcec  an j  an  jiajf  long^  and  variously  formed  ;  fome  like 
"  a  fcythe,  others  like  a  pick-ax  ;  fome  have  a  head  like 
a  hawk,  and  others  have  round  heads  ;  but  all  are 
neatly  made  ;  many  of  their  darts  and  fpears  are  no  lefs 
neat,  and  ornamented  with  carvings.  The  flings  are 
as  fimple  as  poffible  ;  but  they  take  fome  pains  to  form 
the  ftones  that  they  ufe  into  a  proper  fli3pe,  which  is 
fomething  like  an  egg,  fuppofmg  both  ends  to  be 
like  the  fmall  one.  They  drive  the  dart  by  the  af- 
iiftance  of  fhort  cords  knobbed  at  one  end  and  looped 
at  the  other,  called  by  the  feamen  buckets.  Thefe 
contain  a  quantity  of  red  wool  taken  from  the  vam- 
pyre,  or  great  Indiau  bat.  Bows  and  arrows  are  wholly 
unknown  among  them. 

Their  language  bears  no  affinity  to  that  fpoken  in 
the  other  South-fea  iilands,  the  word  arrekee,  and 
one  or  two  more,  excepted.  This  is  the  more  extra- 
ordinary, as  different  dialects  of  one  language  were 
fpoken  not  only  in  the  eafterly  iilands,  but  at  New 
Zealand. 

A  mufical  inftmment,  a  kind  of  whiffle,  was  procu- 
red here.  It  was  a  little  polifhed  piece  of  brown  wood 
about  two  inches  long,  ihaped  like  a  kind  of  bell,  tho' 
apparently  folid,  with  a  rope  fixed  at  the  fmall  end  ; 
two  holes  were  made  in  it  near  the  bafe,  and  another 
near  the  infertion  of  the  rope,  all  which  communicated 
with  each  other;  and  by  blowing  in  the  uppermoft,  a 
Ihrill  found  like  whiffling  was  produced  :  no  other  in- 
ftmment was  feen  among  them  that  had  the  leaft  re- 
lation to  mufic. 

Many  of  the  New  Caledonians  were  feen  with  pro- 
digioufty  thick  legs  and  arms,  which  feemed  to  be  af- 
fected with  a  kind  of  leprofy  ;  the  fwelling  was  found 
to  be  extremely  hard,  but  the  fkin  was  not  alike  harlh 
and  fcaly  in  all  thofe  who  were  afflicted  with  the  difbr- 
der.  The  preternatural  expanfion  of  the  arm  or  leg 
did  not  appear  to  be  a  great  inconvenience  to  thofe  who 
fuffered  it ;  and  they  feemed  to  intimate  that  they 
very  rarely  felt  any  pain  in  it ;  but  in  fome  the  diforder 
began  to  form  blotches,  which  are  marks  of  a  great  de- 
gree of  virulence. 

Here  they  bury  their  dead  in  the  ground.  The 
grave  of  a  chief  who  had  been  flain  in  battle  here  re- 
fembled  a  large  mole-hill,  and  was  decorated  with 
fpears,  darts,  paddles,  &c.  all  ftnck  upright  in  the 
ground  round  about  it.  Lieutenant  Pickerfgill  was 
mowed  a  chief  whom  they  named  Tea-booma,  and  ffy- 
led  their  arreh.ee  or  king;  but  nothing  further  is  known 
of  their  government,  and  nothing  at  all  of  their  reli- 
gion. 

CALEFACTION,  the  production  of  heat  in  a 
body  from  the  action  of  fire,  or  that  impulfe  impref- 
fed  by  a  hot  body  on  others  around  it.  This  word  is 
ufed  in  pharmacy,  by  way  of  diftinction  from  coftion, 
which  implies  boiling  ;  whereascalefaction  is  only  heat- 
ing a  thing. 

CALENBERG,  a  caftle  of  Germany,  in  the  duchy 
of  Brunfwic  and  principality  of  Calenberg.  It  is  feated 
on  the  river  Leine,  and  is  15  miles  fouth  of  Hanover. 
It  is  fuhject  to  the  duke  of  Brunfw'fc  Lunenburg,  elec- 
tor of  Hanover,  and  king  of  Great  Britain.  E.  Long. 
9.  43.  N.  Lat.  52.  20. 

Calenberg,  a  principality  of  Lower  Saxony,  and 


one  of  the  three  parts  of  the  duchy  of  Brunfwic,  is    Calendar 
bounded  on  the  north  by  the  duchy  of  Verden,  on  the         11 
eaft  by  the  principality  of  Zell,  on  the  fouth  by  the   Cale"dm; 
principalities  of  Grubenhagen  and  Wolfenbuttle,  and 
on  the  weft  by  Weftphalia.     It  belongs  to  the  elector 
of  Hanover. 

CALENDAR,  in  affronomy  and  chronology.     See 
Kalender. 

Calender  of  prifoners,  in  law,  a  lift  of  all  the  pri- 
foners  names  in  the  cuftody  of  each  refpective  fherilf.*  *  See  the 

CALENDARIUM  Florae,  in  botany,  a  calendar  artkle  Exm 
containing  an  exact  regifter  of  the  refpective  times  in  ec"  ""' 
which  the  plants  of  any  given  province  or  climate  ger- 
minate, expand,  and  lhed  their  leaves  and  flowers,  or 
ripen  and  difperfe  their  feeds.  For  particulars  on  this 
curious  fubject,  fee  the  articles  Defoliatio,  Efflo- 
rescentia,  Frondescentia,  FrUCTESCENTI/S, 
and  Germinatio. 

CALENDER,  a  machine  ufed  in  manufactories  to 
prefs  certain  woollen  and  illken  fluffs  and  linens,  to 
make  them  fmooth,  even,  and  gloffy,  or  to  give  them 
waves,  or  water  them,  as  may  be  feen  in  mohairs  and 
tabbies.  This  inftrument  is  compofed  of  two  thick 
cylinders  or  rollers,  of  very  hard  and  well  poiifned 
wood,  round  which  the  fluffs  to  be  calendered  are 
wound  :  thefe  rollers  arc  placed  crofs-wife  between  two 
very  thick  boards,  the  lower  ferving  as  a  fixed  bafe,  and 
the  upper  moveable  by  means  of  a  thick  fcrew  with  a 
rope  faflened  to  a  fpindle  which  makes  its  axis  :  the 
uppermoft  board  is  loaded  with  large  ftones  weighing 
2o,ooolb.  or  more.  At  Paris  they  have  an  extraordi- 
nary machine  of  this  kind,  called  the  royal  calender^ 
made  by  order  of  M.  Colbert.  The  lower  table  or  plank 
is  made  of  a  block  of  fmooth  marble,  and  the  upper 
is  lined  with  a  plate  of  polifhed  copper. — The  alternate 
motion  of  the  upper  board  fometimes  one  way  and 
fometimes  another,  together  with  the  prodigious  weight 
laid  upon  it,  gives  the  fluffs  their  glofs  and  fmoothnefs  ; 
or  gives  them  the  waves,  by  making  the  cylinders  011 
which  they  are  put  roll  with  great  force  over  the  un- 
dermofl  board.  When  they  would  put  a  roller  from 
under  the  calender,  they  only  incline  the  undermoft 
board  of  the  machine.  The  drefling  alone,  with  the 
many  turns  they  make  the  fluffs  and  linens  undergo 
in  the  calender,  gives  the  waves,  or  waters  them,  as 
the  workmen  call  it.  It  is  a  miflake  to  think,  as  fome 
have  aliened,  and  Mr  Chambers  among  others,  that 
they  ufe  rollers  with  a  {hallow  indenture  or  engraving 
cut  into  them. 

CALENDER  of  Monteith,  a  diflritf  in  the - 
fouth-weft  corner  of  Perthfhire  in  Scotland,  from  which 
a  branch  of  the  ancient  family  of  Livingfton  had  the 
title  of  Earl.  The  chief  feat  of  the  family  near  Fal- 
kirk is  alfo  called  Calender.  Both  eftate  and  title 
were   forfeited   for  being   engaged   in   the   rebellion 

1715. 

CALENDERS,  a  fort  of  Mahometan  friars,  fo  call- 
ed from  Santon  Calenderi  their  founder.  This  Santon 
went  bare-headed,  without  a  fhirt,  and  with  the  fkin  of 
a  wild  beaft  thrown  over  his  moulders.  He  wore  a 
kind  of  apron  before,  the  firings  of  which  were  adorn- 
ed with  counterfeit  precious  ftones.  His  difciples  are 
rather  a  feet  of  Epicureans  than  a  fociety  of  religious. 
They  honour  a  tavern  as  much  as  they  do  a  mofque  ; 
and  think  they  pay  as  acceptable  worfhip  to  God  by 

the 


C  A  L 


I     3*     ] 


C  A  L 


Calenture. 


(Salends  the  free  life  of  his  creatures,  as  others  do  by  the  great- 
eft  aufterhies  and  acts  of  devotion.  They  are  called,  in 
Perfia  and  Arabia,  Abdals,  or  Abdallat,  i.  e.  pei  ions 
confecrated  to  the  honour  and  fervice  of  God.  Their 
garment  is  a  lingle  coat,  made  up  of  a  variety  of  pie- 
ces, and  quilted  like  a  rug.  They  preach  in  the  mar- 
ket-places, and  live  upon  what  their  auditors  bellow  on 
them.  They  are  generally  very  vicious  perfons  ;  for 
which  reafon  they  are  not  admitted  into  any  houles. 

CALENDS,  in  Roman  antiquity.     See  Kalends. 

CALENDULA,  the  marigold  :  A  genus  of  the 
polygamia  necefTaria  order,  belonging  to  the  fyngene- 
iia  clafs  of  plants  ;  and  in  the  natural  method  ranking 
under  the  49th  order,  Compofite.  The  receptacle  is 
naked,  there  is  no  pappus,  the  calyx  is  polyphyllous 
and  equal,  the  feeds  of  the  difk  membranaceous.  Of 
this  there  are  eight  fpecies,  none  of  them  natives  of 
Europe.  The  common  kind  is  fo  well  known  as  to 
need  no  definition  ;  and  none  of  the  others  merit  any, 
except  the  fruticofa,  which  hath  lately  been  inirodu- 
ced  from  the  Cape  of  Good  Hope.  It  hath  a  (lender 
fhrubby  perennial  ftalk,  which  rifes  to  the  height  of 
feven  or  eight  feet,  but  requires  fupport  :  this  fends 
out  a  great  number  of  weak  branches  from  the  bottom 
to  the  top,  which  hang  downward  unlefs  they  are  fup- 
ported  :  they  are  garuiihed  with  oval  leaves,  having 
fhort  flat  footftalks;  thefe  are  of  a  mining  green  co- 
lour on  their  upper  fide,  but  paler  underneath  :  the 
flowers  come  out  at  the  end  of  the  branches,  on  fhort 
naked  footftalks.  This  is  eafily  propagated  by  cut- 
tings ;  which  may  be  planted  at  any  time  in  fummer  in 
a  fhady  border,  or  otherwife  fhaded  with  mats  in  the 
heat  of  the  day  :  in  five  or  fix  weeks  thefe  will  have 
taken  root,  when  they  mould  be  feparately  taken  up, 
each  put  in  a  feparate  pot,  and  placed  in  the  lhade  till 
they  have  taken  frefh  root  ;  then  they  may  be  placed, 
with  other  hardy  exotic  plants,  in  a  iheltered  fnuation, 
where  they  may  remain  till  the  fro  ft  begins,  when  they 
muft  be  removed  into  the  green-houfe,  placing  them 
near  the  windows,  that  they  may  enjoy  the  free  air  ; 
for  this  plant  only  requires  protection  from  froft.  The 
feeds  of  the  common  fort  may  be  fown  in  March  or  A- 
pril,  where  the  plants  are  to  remain  ;  and  will  require 
no  other  culture  but  to  keep  them  clear  of  weeds,  and 
to  thin  the  plants  where  they  are  too  thick.  The 
flowers  of  the  common  marigold  are  fuppofed  to  be  a- 
ptrient  and  attenuating,  as  alfo  cardiac,  alexipharmac, 
and  fudorific  ;  they  are  principally  celebrated  in  uterine 
obftruiftions,  the  jaundice,  and  for  throwing  out  the 
fmall-pox.  Their  fenfible  qualities,  however,  give  little 
foundation  for  thefe  virtues  :  thay  have  fcarce  any  tafte, 
and  have  no  confiderable  fmcll.  The  leaves  of  the 
plant  difcover  a  vifcid  fweetilhnefs,  accompanied  with  a 
more  durable  faponaceous  pungency  and  warmth  ;  thefe 
feem  capable  of  anfwering  fome  ufeful  purpofes  as  a 
ftiinulating,  aperient,  and  antifcorbutic  medicine. 

CALENTIUS  (Elifius),  a  Neapolitan  poet  and 
profe  author.  He  was  preceptor  to'  Frederic  the  fon 
of  Ferdinand  king  of  Naples,  and  the  earlieft  writer  on 
the  illegality  of  putting  criminals  to  death,  except  for 
murder.     He  died  in  1503. 

CALENTURE,  a  feverifh  diforder  incident  to 
failors  in  hot  countries ;  the  principal  fymptom  of 
which  is  their  imagining  the  fea  to  be  green  fields  : 
lience,  attempting  to  walk  abroad  in  thefe  imaginary 


places  of  delight,  they  are  frequently  loft.  Vomiting, 
bleeding,  a  fpare  diet,  and  the  neutral  falts,  are  re- 
commended in  this  diforder  ;  a  fingle  vomit  commonly 
removing  the  delirium,  and  the  cooling  medicines  com- 
pleting the  cure. 

CALEPIN  (Ambrofius),  an  Auguftin  monk  of  Ca- 
lepio,  whence  he  took  his  name,  in  the  16th  century. 
He  is  author  of  a  dictionary  of  eight  languages,  lince 
augmented  by  Palferat  and  others. 

CALLS  (anc.  geog.),  a  municipal  city  of  fomc 
note  in  Campania,  at  no  great  diftance  from  Cafili- 
num.  The  epithet  Calemts  is  by  Horace  and  Juvenal 
applied  to  a  generous  wine  which  the  territory  pro- 
duced. 

CALETES  (anc.  geog.),  a  people  of  Gallia  Celti- 
ca,  on  the  confines  of  Belgica,  iituated  between  the  fea 
and  the  Sequana.  Now  called  le  Pah  de  Caux,  in 
Normandy. 

CALETUPvE,  a  fort  on  the  ifland  of  Ceylon,  at 
the  mouth  of  a  river  of  the  fame  name.  The  Dutch 
became  mafters  of  it  in  1655  ;  but  were  afterwards  ob- 
liged to  leave  it.     E.  Long.  80.  51.  N.  Lat  6.  38. 

CALF,  in  zoology,  the  young  of  the  ox  kind. 

There  are  two  ways  of  breeding  calves  that  are  in- 
tended to  be  reared.  The  one  is  to  let  the  calf  run 
about  with  its  dam  all  the  year  round  ;  which  is  the 
method  in  the  cheap  breeding  countries,  and  is  gene- 
rally allowed  to  make  the  beft  cattle.  The  other  is  to 
take  them  from  the  dam  after  they  have  fucked  about 
a  fortnight  :  they  are  then  to  be  taught  to  drink  flat 
milk,  which  is  to  be  made  but  juft  warm  for  them,  it 
being  very  dangerous  to  give  it  them  too  hot.  The 
beft  time  of  weaning  calves  is  from  January  to  May  : 
they  ihould  have  milk  for  12  weeks  after  ;  and  a  fort- 
night before  that  is  left  off,  water  fhould  be  mixed  with 
the  milk  in  larger  and  larger  quantities.  When  the 
calf  has  been  fed  on  milk  for  about  a  month,  little 
whifps  of  hay  fhould  be  placed  all  about  him  in  cleft 
flicks  to  induce  him  to  eat.  In  the  beginning  of  A- 
pril  they  fhould  be  turned  out  to  grafs  ;  only  for  a  few 
days  they  fhould  be  taken  in  for  the  night,  and  have 
milk  and  water  given  them  :  the  fame  may  alfo  be  gi- 
ven them  in  a  pail  fometimes  in  the  field,  till  they  are 
fo  able  to  feed  themfelves  that  they  do  not  regard  it. 
The  grafs  they  are  turned  into  muft  not  be  too  rank, 
but  fhon  and  fweet,  that  they  may  like  it,  and  yet  get 
it  with  fome  labour.  Calves  fhould  always  be  weaned 
at  grafs  ;  for  if  it  be  done  with  hay  and  water,  they  of- 
ten grow  big-belly'd  on  it,  and  are  apt  to  rot.  When 
thofe  among  the  males  are  feleeled  which  are  to  be  kept 
as  bulls,  the  reft  fhould  be  gelt  for  oxen  :  the  fooner 
the  better.  Between  10  and  20  days  is  a  proper  age. 
About  London  almoft  all  the  calves  are  fatted  for  the 
butcher.  The  reafbn  of  this  is,  that  there  is  a  good  mar- 
ket for  them  ;  and  the  lands  there  are  not  fo  profitable 
to  breed  upon  as  in  cheaper  countries.  The  way  to 
make  calves  fat  and  fine  is,  the  keeping  them  very 
clean  ;  giving  them  frefh  litter  every  day  ;  and  the 
hanging  a  large  chalk-ftone  in  fome  corner  where  they 
can  eafily  get  at  it  to  lick  it,  but  where  it  is  out  of  the 
way  of  being  fouled  by  their  dung  and  urine.  The 
coops  are  to  be  placed  fo  as  not  to  have  too  much  fun 
upon  them,  and  fo  high  above  the  ground  that  the  u- 
rine  may  ran  off.  They  alfo  bleed  them  once  when 
they  are  a  month  old,  and  a  fecond  time  before  they 
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Calf.  kill  tliem  ;  which  is  a  great  addition  to  the  beauty  and 
' " '  whitenefs  of  their  flefh  :  the  bleeding  is  by  fome  re- 
peated much  oftener,  but  this  is  Sufficient.  Calves  are 
very  apt  to  be  loofe  in  their  bowels ;  which  wallcs  and 
very  much  injures  them.  The  remedy  is  to  give  them 
chalk  Scraped  among  milk,  pouring  it  down  with  a 
horn.  If  this  does  not  Succeed,  they  give  them  bole 
armenic  in  large  doSes,  and  life  the  cold  bath  every 
morning.  If  a  cow  will  not  let  aflrange  calf  fuck  her, 
the  common  method  is  to  rub  both  her  nofe  and  the 
calf's  with  a  little  brandy  ;  this  generally  reconciles 
them  after  a  few  fmellings. 

Golden  Calf,  an  idol  let  up  and  worfhipped  by  the 
-  Ifraelites  at  the  foot  of  Mount  Sinai  in  their  palfage 
through  the  wildernefs  to  the  land  of  Canaan.  Our 
veriion  makes  Aaron  fafhion  this  calf  with  a  graving 
tool  after  he  had  caft  it  in  a  mould  :  the  Geneva  trans- 
lation makes  him  engrave  it  firft,  and  call  it  afterwards. 
Others,  with  more  probability,  render  the  whole  verfe 
thus  :  "  And  Aaron  received  them  (the  golden  ear- 
rings), and  tied  them  up  in  a  bag,  and  got  them  cafl 
into  a  molten  calf;"  which  verfion  is  authorifed  by  the 
different  fenfes  of  the  word  tzur,  which  Signifies  to  tie 
up  or  bind,  as  well  as  to  fhape  or  form  ;  and  of  the 
word  cherret,  which  is  ufed  both  for  a  graving  tool 
and  a  bag.  Some  of  the  ancient  fathers  have  been 
of  opinion  that  this  idol  had  only  the  face  of  a  calf,  and 
the  fhape  of  a  man  from  the  neck  downwards,  in  imi- 
tation of  the  Egyptian  Ids.  Others  have  thought  it 
was  only  the  head  of  an  ox  without  a  body.  But  the 
nioft  general  opinion  is,  that  it  was  an  entire  calf  in 
imitation  of  the  Apis  worfhipped  ly  the  Egyptians  ; 
among  whom,  no  donbr,  the  Ifraelites  had  acquired 
their  propenfuy  to  idolatry.  This  calf  Mofes  is  faid  to 
have  burnt  with  fire,  reduced  to  powder,  and  Strewed 
upon  the  water  which  the  people  were  to  drink.  How 
this  could  be  accomplifhed  hath  been  a  queftion.  Moft 
people  have  thought,  that  as  gold  is  indeftructible,  it 
could  only  be  burnt  by  the  miraculous  power  of  God  ; 
but  M.  Stahl  conjectures  that  Mofes  difTolved  it  by 
*  See  Che-  means  of  liver  of  fulphur*.  The  Rabbins  tell  us  that 
TPfiflry  Index  the  people  were  made  to  drink  of  this  water  in  order  to 
diftinguifh  the  idolaters  from  the  reft ;  for  that  as  foon 
as  they  had  drunk  of  it,  the  beards  of  the  former  turn- 
ed red.  The  cabbalilts  add,  that  the  calf  weighed 
125  quintals  ;  which  they  gather  from  the  Hebrew 
word  majfekah,  whofe  numerical  letters  make  125. 

CALF-Skins,  in  the  leather  manufacture,  are  prepared 
and  dreffed  by  the  tanners,  fkinners,  and  curriers,  who 
fell  them  for  the  ufe  of  the  fhoe-makers,  fadlers,  book- 
binders, and  other  artificers,  who  employ  them  in  their 
feveral  manufactures. 

CALF-Skin  dreffed  in  fumach,  denotes  thefkin  of  this 
animal  curried  black  on  the  hair  fide,  and  dyed  of  an 
orange  colour  on  the  flefh  fide,  by  means  of  fumacb, 
chiefly  ufed  in  the  making  of  belts. 

The  Englifh  calf-fkin  is  much  valued  abroad,  and 
the  commerce  thereof  very  considerable  in  France  and 
other  countries  ;  where  divers  attempts  have  been  made 
to  imitate  it,  but  hitherto  in  vain.  What  is  like  to 
baffle  all  endeavours  for  imitating  the  Englifh  calf  in 
France  is,  the  fmallnefs  and  weaknefs  of  the  calves 
about  Paris  ■,  which  at  fifteen  days  old  are  not  So  big 
at  the  Englifh  ones  when  they  come  into  the  world. 

Sea-CALF.     SeePiiGCA. 


CALI,  a  town  of  Popayan  in  South  America,  feat- 
ed  in  a  valley  of  the  fame  name  on  the" river  Cauca. 
The  governorof  the  province  ufually  refides  there.  W. 
Long.  78.  5.  N.  Lat.  3.  15. 

CALIBER,  or  Caliper,  properly  denotes  the  dia- 
meter of  any  body;  thus  we  fay,  two  columns  of  the 
fame  caliber,  the  caliber  of  the  bore  of  a  gun,  the  ca- 
liber of  a  bullet,  &c. 

CALiBER-Co?fipa(fes,  a  Sort  of  compafTes  made  with 
arched  legs  to  take  the  diameter  of  round  or  Swelling 
bodies.     See  Compasses. 

Caliber- com paifes,  arc  chiefly  ufed  by  gunners,  Sor 
taking  the  diameters  of  the  feveral  parts  of  a  piece  of 
ordnance,  or  of  bombs,  bullets,  &c.  Their  legs  are 
therefore  circular ;  and  move  on  an  arch  of  brafs,  where- 
on is  marked  the  inches  and  half  inches,  to  Show  how 
far  the  points  of  the  compafTes  are  opened  aSunder. 

Some  are  alSo  made  Sor  taking  the  diameter  of  the 
bore  of  a  gun  or  mortar. 

The  gaugers  alfo  fometimes  ufe  calibers,  to  em- 
brace the  two  heads  of  any  cafk,  in  order  to  find 
its  length. 

The  calibers  ufed  by  carpenters  and  joiners,  is  a  piece 
of  board  notched  triangular-wife  in  the  middle  for  the 
taking  of  meafure. 

Caliber- Rule,  or  Gunner's" Callipers,  is  aninftru- 
ment  wherein  a  right  line  is  fo  divided  as  that  the  firft 
part  being  equal  to  the  diameter  of  an  iron  or  leaden 
ball  of  one  pound  weight,  the  other  parts  are  to  the 
firft.  as  the  diameters  of  balls  of  two,  three,  four,  &c. 
pounds  are  to  the  diameter  of  a  ball  of  one  pound. 
The  caliber  is  ufed  by  engineers,  Srom  the  weight  of 
the  ball  given,  to  determine  its  diameter  or  caliber,  or 
vice  verfa. 

The  gunner's  callipers  conSiSt  of  two  thin  plates  of 
brafs  joined  by  a  river,  fo  as  to  move  quite  round  each 
other:  its  length  from  the  centre  of  the  joint  is  be- 
tween fix  inches  and  a  foot,  and  its  breadth  from  one 
to  two  inches;  that  of  the  moft  convenient  fize  is 
about  nine  inches  long.  Many  fcales,  tables,  and  pro- 
portions, &c.  may  be  introduced  on  this  inftrument; 
but  none  are  effential  to  it,  except  thofe  for  taking  the 
caliber  of  lhot  and  cannon,  and  for  meafuring  the  mag- 
nitude of  faliant  and  entering  angles.  The  moft  com- 
plete callipers  is  exhibited  Plate  CXII.  the  furniture 
and  ufe  of  which  we  Shall  now  briefly  defcribe.  Let 
the  four  faces  of  this  instrument  be  diftinguifhed  by 
the  letters  A,  B,  C,  D  :  A  and  D  confift  of  a  circular 
head  and  leg;  B  and  C  confift  only  of  a  leg. 

On  the  circular  head  adjoining  to  the  head  of  the 
face  A  are  divifions  denominated/?^/  diameters ;  which 
fhow  the  distance  in  inches  and  tenths  of  an  inch  of  the 
points  of  the  callipers  when  they  are  opened;  fo  that 
if  a  ball  not  exceeding  ten  inches  be  introduced  be- 
tween! them,  the  bevil  edge  E  marks  its  diameter  a- 
mong  thefe  divifions. 

On  the  circular  bevil  part  E  of  the  face  B  is  a  Scale 
of  divifions  diftinguifhed  by  lb.  -weight  of  iron  /hot. 
When  the  diameter  of  any  Shot  is  taken  between  the 
points  of  the  callipers,  the  inner  edge  of  the  leg  A 
fhows  its  weight  in  avoirdupoife  pounds,  provided  it  be 
lb.  1,  U,  2,  3,  4,  Sh  6,  8,  9,  12,  16,  18,  24,  26, 
32,  36,  or  42  ;  the  figures  ncareft  the  bevil  edge  an- 
swering to  the  fhort  lines  in  the  fcale,  and  thofe  be- 
hind them  10  the  longer  itrokf,  This  fcale  is  con- 
structed 
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Calliber.  llrufled  on  the  following  geometrical  theorem,  viz. 
that  the  weights  of  fpheres  are  as  the  cubes  of  their  di- 
ameters. 

On  the  lower  part  of  the  circular  head  of  the.  face  A 
is  a  fcale  of  divifions  marked  bores  of  guns ;  for  the 
ufe  of  which,  the  legs  of  the  callipers  are  flipped  acrofs 
each  other,  till  the  fteel  points -touch  the  concave  fur- 
face  of  the  gun  in  its  greateft  breadth;  then  the  bevil 
edge  F  of  the  face  B  will  cut  a  divifion  in  the  fcale 
Ihowing  the  diameter  of  the  bore  in  inches  and  tenths. 

Within  the  fcalesof  /hot  and  bore  diameters  on  the 
circular  part  of  A,  are  divifions  marked  pounders  :  the 
inner  figures  K,  \\}  3,  51,  8,  12,  18,  26,  36,  cor- 
refpond  to  the  longeft  lines ;  and  the  figures  1,  2,  4,  6, 

9,  16,  24,  32,  42,  to  the  fhort  ftrokes.  When  the 
bore  of  a  gun  is  taken  between  the  points  of  the  calli- 
pers, the  bevil  edge  F  will  either  cut  or  be  near  one  of 
thefe  divifions,  and  fhow  the  weight  of  iron-fhot  pro- 
per for  that  gun. 

On  the  upper  half  of  the  circular  head  of  the  face  A 
are  three  concentric  fcales  of  degrees;  the  outer  fcale 
confiding  of  180  degrees  numbered  from  right  to  left, 

10,  20,  &c.  the  middle  numbered  the  contrary  way, 
and  the  outer  fcale  beginning  at  the  middle  with  o, 
and  numbered  on  each  fide  to  90  degrees.  Thefe 
fcales  ferve  to  take  the  quantity  of  an  angle,  either 
entering  or  faliant.  For  an  entering  or  internal  angle, 
apply  the  legs  of  the  callipers  fo  that  its  outward  edges 
coincide  with  the  legs  of  the  given  angle,  the  degree 
cut  by  the  bevil  edge  F  in  the  outer  fcale  lliows  the 
meafure  of  the  angle  fought  :  for  a  faliant  or  external 
angle,  flip  the  edges  of  the  callipers  acrofs  each  other, 
fo  that  their  outward  edges  may  coincide  with  the 
legs  forming  the  angle,  and  the  degree  marked  on  the 
middle  fcale  by  the  bevil  edge  E  will  Ihowthe  meafure 
of  the  angle  required.  The  inner  fcale  will  ferve  to 
determine  the  elevation  of  cannon  and  mortars,  or  of 
any  oblique  plane.  Let  one  end  of  a  thread  be  fixed 
into  the  notch  on  the  plate  B,  and  any  weight  tied  to 
the  other  end  :  apply  the  ftraight  fide  of  the  plate  A  to 
the  fide  of  the  body  whofe  inclination  is  fought;  hold 
it  in  this  pofition,and  move  the  plate  B,  till  the  thread 
falls  upon  the  line  near  the  centre  marked  Perp.  Then 
with  the  bevil  edge  F  cut  the  degrees  on  the  inner  fcale, 
ihowing  the  inclination  of  that  body  to  the  horizon. 

On  the  face  C  near  the  point  of  the  callipers  is  a 
little  table  fhowing  the  proportion  of  troy  and  avoir- 
tlupoife  weights,  by  which  one  kind  of  weight  may  be 
eaiily  reduced  into  another. 

Near  the  extreme  of  the  face  D  of  the  callipers  are 
two  tables  {bowing  the  proportion  between  the  pounds 
weight  of  London  and  Paris,  and  alfo  between  the 
lengths  of  the  foot  meafure  of  England  and  France. 

Near  the  extreme  on  the  face  A  is  a  table  contain- 
ing four  rules  of  the  circle  and  fphere;  and  geometri- 
cal figures  with  numbers  annexed  to  them  :  the  firft  is 
a  circle  including  the  proportion  in  round  numbers  of 
the  diameter  to  its  circumference  ;  the  fecond  is  a  cir- 
cle inferibed  in  a  fqu2re,  and  a  fquare  within  that  cir- 
cle, and  another  circle  in  the  inner  fquare  :  the  numbers 
28,  22,  above  this  figure  exhibit  the  proportion  of  the 
outward  fquare  to  the  area  of  the  inferibed  circle  ;  and 
the  numbers  14,  11,  below  it  fhow  the  proportion  be- 
tween the  area  of  the  inferibed  fquare  and  the  area  of 
its  inferibed  circle.     The  third  is  a  cube  inferibed  in  a 


fphere;  and  the  number  89^.  fhows  that  a  cube  of  iron, 
inferibed  in  a  fphere  of  12  inches  in  diameter,  weighs 
89;.  The  fourth  is  a  fphere  in  a  cube,  and  the  num- 
ber 243  expreffes  the  weight  in  pounds  of  a  fphere 
inferibed  in  a  cube  whofe  fide  is  12  inches :  the  fifth 
reprefents  a  cylinder  and  cone  of  one  foot  diameter  and 
height :  the  number  in  the  cylinder  fhows,  that  an  iron 
cylinder  of  that  diameter  and  height  weighs  364,5  lb. 
and  the  number  121. 5  in  the  cone  expreffes  the  weight 
of  a  cone,  the  diameter  of  whofe  bafe  is  12  inches,  and 
of  the  fame  height :  the  fixth  figure  fhows  that  an  iron 
cube,  whofe  fide  is  12  inches,  weighs  464  lb.  and  that 
a  fquare  pyramid  of  iron,  whofe  bafe  is  a  fquare  foot, 
and  height  12  inches,  weighs  154^  lb.  The  numbers 
which  have  been  hitherto  fixed  to  the  four  laft  figures 
were  not  ftrictly  true;  and  therefore  they  have  been 
corrected  in  the  figure  here  referred  to;  and  by  thefe 
the  figures  on  any  inftrument  of  this  kind  fhould  be 
corrected  likewife. 

On  the  leg  B  of  the  callipers,  is  a  table  fhowing  the 
weights  of  a  cubic  inch  or  foot  of  various  bodies  in 
pounds  avoirdupoife. 

On  the  face  D  of  the  circular  head  of  the  callipers 
is  a  table  contained  between  five  conctntric  feo-ments 
of  rings :  the  inner  one  marked  Gum  fhows  the  nature 
of  the  gun  or  the  weight  of  ball  it  carries;  the  two 
next  rings  contain  the  quantity  of  powder  ufed  for 
proof  and  fervice  to  brafs  guns,  and  the  two  outermolt 
rings  lhow  the  quantity  for  proof  and  fervice  in  iron 
cannon. 

On  the  face  A  is  a  table  exhibiting  the  method  of 
computing  the  number  oj  /hot  or  fhells  in  a  triangular, 
fquare,  or  rectangular  pile.  Near  this  is  placed  a 
table  containing  the  principal  rules  relative  to  the  fall 
of  bodies,  expreffed  in  an  algebraic  manner:  nearer  the 
centre  we  have  another  table  of  rules  for  railing  water, 
calculated  on  the  fuppolition,  that  one  horfe  is  equal 
in  this  kind  of  labour  to  five  men,  and  that  one  man 
will  raife  a  hogfhead  of  water  to  eight  feet  of  height 
in  one  minute,  and  work  at  that  rate  for  fome  hours. 
N.  B.  Hogfheads  are  reckoned  at  fixty  gallons. 

Some  of  the  leading  principles  in  gunnery,  relating 
\.oJJ?ooting  in  cannon  and  mortars,  are  exprelfed  on  the 
face  B  of  the  callipers.  Befides  the  articles  already 
enumerated,  the  fcales  ufually  marked  on  the  fector 
are  laid  down  on  this  inftrument:  thus,  the  line  of 
inches  is  placed  on  the  edge  of  the  callipers,  or  on 
the  ftraight  borders  of  the  faces  C,  D  :  the  logarithmic 
fcales  of  numbers,  fines,  verfed  fines,  and  tangents, 
are  placed  along  thefe  faces  near  the  ftraight  edges: 
the  line  of  lines  is  placed  on  the  fame  faces  in  an  an- 
gular pofition,  and  marked  Lin.  The  lines  of  planes 
or  fuperficies  are  alfo  exhibited  on  the  faces  C  and  D, 
tending  towards  the  centre,  and  marked  Plan.  Fi- 
nally, the  lines  of  folids  are  laid  on  the  fame  faces 
tending  towards  the  centre,  and  diftinguiihed  by  So/. 

CALICOULAN,  or  Ouillon,  a  town  of  Afia,  in 
the  Eaft-Indies,  on  the  coaft  of  Malabar,  and  in  the 
peninfula  on  this  fide  the  Ganges,  where  the  Dutch 
have  a  factory.     E.  Long.  75.  21.  N.  Lat.  9.  5. 

CALICUT,  a  kingdom  of  India,  on  this  fide  the 
Ganges,  upon  the  coaft  of  Malabar.  It  is  about  63 
miles  long,  and  as  much  broad.  It  has  many  woods, 
rivers  and  marfhes,  and  is  very  populous;  but  does 
not  produce  much  corn,  abundance  of  rice  being  im- 
ported 
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Calicut,    ported  from  Caaara.     The  land  along  the  fea-coaft  is 
(1  low  and  Tandy,  and  produces  a  number  of  cocoa-trees. 

California.^  -pjie  higher  grounds  produce  pepper  and  cardamoms 
of  a  very  good  quality.  They  have  likcwife  timber  for 
building,  white  and  yellow  fanders,  caffia  lignca,  caf- 
fia  fiftula,  nux  vomica,  and  cocculus  indicus.  The 
woods  abound  with  parrots  and  monkeys,  as  well  as 
different  kinds  of  game.  They  have  alio  plenty  of 
filh,  feveral  forts  of  medicinal  drugs,  and  their  moun- 
tains produce  iron.  The  famorin,  or  king,  of  Calicut, 
was  once  mailer  of  all  the  coaft  of  Malabar  ;  but  at  his 
death,  he  left  it  by  will  among  four  of  his  nephews. 
He  who  governs  Calicut  has  a  palace  of  flone,  and 
there  is  fome  appearance  of  grandeur  about  his  court. 
He  carries  on  a  conliderable  trade,  which  makes  the 
people  of  Calicut  richer  than  their  neighbours.  In 
former  times  they  had  feveral  ftrange  cuftoms,  fome 
of  which  are  ftill  kept  up  ;  particularly  the  famorin's 
wife  mufl  be  fir  ft  enjoyed  by  the  high  pried,  who  may 
have  her  three  nights  if  he  pleafes.  The  nobles  per- 
mit the  other  priefts  to  take  the  fame  liberty,  but  the 
lower  people  cannot  have  that  honour.  A  woman  may 
marry  a  number  of  hufbands;  each  of  whom  hasher 
ten  days  or  more  by  turns,  as  they  agree  among  them- 
felves :  and  provides  her  all  things  neceiTary  during 
that  time.  When  fhe  proves  with  child,  (he  names 
'  the  father  ;  who,  after  the  child  is  weaned,  takes  care 
of  its  education.  Thefe  people  have  no  pens,  ink, 
or  paper  ;  but  write  with  a  bodkin  on  flags  that  grow 
by  the  fides  of  the  rivers.  By  this  means  the  letters 
are  in  fome  fenfe  engraved ;  and  fo  tough  are  the 
flags,  that  they  will  lad  for  a  great  number  of  years. 
This  was  the  fir  ft  land  difcovered  by  the  Portuguefe  in 
1498. 

Calicut,  a  town  of  Afia,  in  the  kingdom  of  that 
name  on  the  coaft  of  Malabar.  It  contains  a  great 
number  of  mean  low  houfes,  each  of  which  has  a  gar- 
den. The  Englifh  had  a  factory  here,  but  it  is  remov- 
ed to  Tilichery.  E.  Long.  76.  4.  N.  Lat.  n.  21. 

CALIDiE  plants  (from  calor  heat)  ;  plants  that 
are  natives  of  warm  climates.  Such  are  thofe  of  the 
Eaft  Indies,  South  America,  Egypt,  and  the  Canary 
Iflands.  Thefe  plants,  fays  Linnaeus,  will  bear  a  de- 
gree of  heat  which  is  as  40  on  a  fcale  in  which  the 
freezing  point  is  o,  and  100  the  heat  of  boiling  water. 
In  the  10th  degree  of  cold  they  ceafe  to  grow,  lofe 
their  leaves,  become  barren,  are  fuffbeated,  and  perifh. 

CALIDUCT,  in  antiquity,  a  kind  of  pipes  or  ca- 
nal difpofed  along  the  walls  of  houfes  or  apartments, 
ufed  by  the  ancients  for  conveying  heat  to  feveral  re- 
mote parts  of  the  houfe  from  one  common  furnace. 

CALIFORNIA,  the  moft  northerly  of  all  the  Spa- 
nifh  dominions  on  the  continent  of  America,  is  fome- 
times  diftinguifhed  by  the  name  of  New  Albion,  and 
the  I/las  Carabiras  :  but  the  moft  ancient  appellation  is 
California;  a  word  probably  owing  to  fome  accident, 
or  to  fome  words  fpoken  by  the  Indians  and  mifunder- 
ftood  by  the  Spaniards.  For  a  long  time  California 
was  thought  to  be  an  ifland  ;  but  Father  Caino,  a  Ger- 
man Jefuit,  difcovered  it  to  be  a  peninfula  joining  to  the 
coaft  of  New  Mexico  and  the  fouthern  parts  of  Ame- 
rica. This  peninfula  extends  from  Cape  St  Sebaftian, 
lying  in  north  latitude  43.  3.0.  to  Cape  St  Lucar  which 
lies  in  north  latitude  22.  32.  It  is  divided  from  New 
Mexico  by  the  gulph,  or  as  fome  call  it  the  lake,  of 
Vol.  IV. 


California,  or  Vermilion  Sea,  on  the  eaftj  on  the  north,  California. 
by  that  part  of  the  continent  of  North  America  which 
is  leaft  known  ;  and  on  the  weft  and  fonth,  by  the 
Pacific  Ocean  or  great  South  Sea.  The  coafls,  efpe 
daily  towards  the  Vermilion  Sea,  are  covered  with  in- 
habited iflands,  on  fome  of  which  the  Jefuits  have 
eflablifhed  fet  dements,  fuch  as  St  Clement,  Paxaro3, 
St  Anne,  Cedars  (fo  called  from  the  great  number  of 
thefe  trees  it  produces),  St  jofeph,  and  a  multitude  of 
others.  But  the  iflands  beft  known  are  three  lying  off 
Cape  St  Lucar,  towards  the  Mexican  coaft.  Thefe  are 
called  Les  Tres  Marias,  "  the  three  Maries."  They 
are  but  fmall,  have  good  wood  and  water,  fall  pits,  and 
abundance  of  game  ;  therefore  the  Englifh  and  French 
pirates  have  fometimes  wintered  there,  when  bound  on 
cruizes  in  the  South  Seas. 

As  California  lies  altogether  within  the  temperate 
zone,  the  natives  are  neither  chilled  with  cold  nor 
fcorchtd  with  heat;  and  indeed  the  improvements  in 
agriculture  made  by  the  Jefuits  afford  ftrong  proofs  of 
the  excellency  of  the  climate.  In  fome  places  the  air 
is  extremely  hot  and  dry  ;  and  the  earth  wild,  rugged, 
and  barren.  In  a  country  ftretching  about  800  miles  in 
length,  there  muft  be  confiderable  variations  of  foil  and 
climate;  and  indeed,  we  find  from  good  authority,  that 
California  producs  fome  of  the  moft  beautiful  lawns, 
as  well  as  many  of  the  moft  inhofpitable  defarts,  in  the 
univerfe.  Upon  the  whole,  although  California  is  ra- 
ther rough  and  craggy,  we  are  afTured  by  the  Jefuit 
Vinegas,  and  other  good  writers,  that  with  due  culture 
it  furni flies  every  neceifary  and  conveniency  of  life; 
and  that,  even  where  the  atmofphere  is  hotteft,  vapours 
riling  from  the  fea,  and  difperfed  by  pleafant  breezes, 
render  it  of  a  moderate  temperature. 

The  peninfula  of  California  is  now  flocked  with  all 
forts  of  domeflic  animals  known  in  Spain  and  Mexico. 
Horfes,  mules,  affes,  oxen,  fheep,  hogs,  goats,  and  all 
other  quadrupeds  imported,  thrive  and  increafe  in  this 
country.  Among  the  native  animals  is  a  fpecies  of  deer 
of  the  fize  of  a  young  heifer,  and  greatly  refemblingit 
in  lhape  ;  the  head  is  like  that  of  a  deer,  and  the  horns 
thick  and  crooked  like  thofe  of  a  ram.  The  hoof  of  the 
animal  is  large,  round,  and  cloven,  the  fkin  fpotted,  but 
the  hair  thinner  and  the  tail  fharper  than  thofe  of  a 
deer.  Its  flefh  is  greatly  efteemed.  There  is  another 
animal  peculiar  to  this  country,  larger  and  more  bulky 
than  a  fheep,  but  greatly  refembling  it  in  figure,  and, 
like  it,  covered  with  a  fine  black  or  white  wool.  The 
flefh  of  this  animal  is  nourifhing  and  delicious;  and, 
happily  for  the  natives,  it  is  fo  abundant,  that  nothing 
more  is  required  than  the  touble  of  hunting,  as  thefe 
animals  wander  about  in  droves  in  the  forefls  and  on 
the  mountains.  Father  Torquemado  defcribes  a  crea- 
ture which  he  calls  a  fpecies  of  large  bear,  fomething 
like  a  buffalo,  of  the  fize  of  a  fleer,  and  nearly  of  the 
figure  of  a  flag.  Its  hair  is  a  quarter  of  a  yard  in 
length,  its  neck  long  and  aukward,  and  on  its  forehead 
are  horns  branched  like  thofe  of  a  flag.  The  tail  is  a 
yard  in  length,  and  half  a  yard  in  breadth,  and  the 
hoofs  cloven  like  thofe  of  an  ox.  With  regard  to 
birds,  we  have  but  an  imperfect  account ;  only,  in  ge- 
neral, Father  Vinegas  tells  us  that  the  coaft  is  plenti- 
fully flored  with  peacocks,  buflards,  geefe,  cranes, 
and  moft  of  the  birds  common  in  other  parts  of  the 
world.      The  quantity  of  fifh  which  refort   to  thefe 
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California,  coafts  are  incredible.  Salmon,  turbot,  barbel,  fkate, 
'  ~ v '  mackarel,  &c.  are  caught  here  with  very  little  trou- 
ble; together  with  pearl  oy  Iters,  common  oyfters, 
lobfters,  and  a  variety  of  exquilite  fhell-fiih.  Plen- 
tyof  turtle  are  alfo  caught  on  the  coafts.  On  the 
South  Sea  coafts  are  fome  lhell-fith  peculiar  to  it,  and 
perhaps  the  moft  beautiful  in  the  world  ;  theirluftre 
furpa  fling  that  of  the  fineft  pearl,  and  darting  their 
rays  through  a  tranfparent  varnifh  of  an  elegant  vivid 
blue,  like  the  lapis  lazuli.  The  fame  of  California 
for  pearls  foon  drew  forth  great  numbers  of  adventu- 
rers, who  fearched  every  part  of  thegnlph,  and  areftill 
employed  in  that  work,  notwithstanding  fafhion  has 
greatly  diminifhed  the  value  of  this  elegant  natural  pro- 
duction. Father  Torquimado  obferves  that  the  fea  of 
California  affords  very  rich  pearl  fisheries ;  and  that  the 
hoJHas,  or  beds  of  oyfters,  may  be  feen  in  three  or  four 
fathom  water,  almoft  as  plain  as  if  they  were  on  the 
furface. 

The  extremity  of  the  peninfnla  towards  Cape  St  Lu- 
car  is  more  level,  temperate,  and  fertile,  than  the  other 
parts,  and  confequenily  more  woody.  In  the  more  dif- 
tant  parts,  even  to  the  fartheft  millions  on  the  eaft 
coafl,  no  large  timber  hath  yet  been  difcovered.  A 
fpecies  of  manna  is  found  in  this  country,  which,  ac- 
cording to  the  accounts  of  the  Jefuits,  has  all  the  fweet- 
nefs  of  refined  fugar  without  its  whitenefs.  The  natives 
firmly  believe  that  this  juice  drops  from  heaven. 

The  Californians  are  well  made,  and  very  ftrong. 
They  are  extremely  pufilanimous,  inconltant,  ftupid, 
and  even  infenfible,  and  feem  extremely  deferving  of 
the  character  given  to  the  Indians  in  general,  under 
the  article  America.  Before  the  Europeans  penetra- 
ted into  California,  the  natives  had  no  form  of  reli- 
gion. The  missionaries  indeed  tell  us  many  tales  con- 
cerning them,  but  they  fo  evidently  bear  the  marks  of 
forgery  as  not  to  be  worth  repeating.  Each  nation  was 
then  an  affemblage  of  feveral  cottages  more  or  lefs  nu- 
merous, that  were  all  mutually  confederated  by  alli- 
ances, but  without  any  chief.  They  were  ft  rangers 
even  to  filial  obedience.  No  kind  of  drefs  was  ufed  by 
the  men  ;  but  the  women  made  ufe  of  fome  coverings, 
and  were  even  fond  of  ornamenting  themfelves  with 
pearls  and  fuch  other  trinkets  as  the  country  afforded. 
What  moftly  difplayed  their  ingenuity  was  the  con- 
ftruction  of  their  fifhing  nets,  which  are  faid  by  the  Je- 
fuits to  have  even  exceeded  in  goodnefs  thofe  made 
in  Europe.  They  were  made  by  the  women,  of  a 
coarfe  kind  of  flax  procured  from  fome  plants  which 
grow  there.  Their  houfes  were  built  of  branches  and 
leaves  of  trees  ;  nay,  many  of  them  were  only  inclofnres 
of  earth  and  ftone,  raifed  half  a  yard  high,  without  any 
covering;  and  even  thefe  were  fo  fmall,  that  they  could 
not  ftretch  themfelves  at  length  in  them.  In  winter, 
they  dwelt  under  ground  in  caves  either  natural  or  ar- 
tificial. 

In  1526,  Ferdinand  Cortez  having  reduced  and  fet- 
tled Mexico,  attempted  theconqueft  of  California;  but 
was  obliged  to  return,  without  even  taking  a  furvey 
of  the  country,  a  report  of  his  death  having  difpofed 
the  Mexicans  to  a  general  infurrection.  Some  other 
attempts  were  made  by  the  officers  of  Cortez,  but  thefe 
were  alfo  unfuccefsful  ;  and  this  valuable  coafl:  was 
long  neglected  by  the  Spaniards,  who,  to  this  day, 
have  bat  one  fettlement  upon  it.    111159,5,  a  galleon 


was  fent  to  make  difcoveries  on  the  Californian  fhore  ;  California, 
but  the  veffel  was  unfortunately  loft.     Seven  years  af-      Caliga. 

ter   the  count    de    Monteroy,    then    viceroy  of  New  v"*"""v 

Spain,  fent  Sebaftian  Bifcayno  on  the  fame  defign  with 
two  mips  and  a  tender;  but  he  made  no  difcovery  of 
importance.  In  1684,  the  marquis  de  Laguna,  alfo 
viceroy  of  New  Spain,  difpatched  two  ihips  with  a 
tender  to  make  difcoveries  on  the  lake  of  California. 
He  returned  with  an  indifferent  account,  but  was  a- 
mong  the  fir  ft  that  aiferted  that  California  was  not  an 
ifland  ;  which  was  afterwards  confirmed  by  Father 
Caino,  as  already  related.  In  1697,  the  Spaniards 
being  difcouraged  by  their  loiles  and  disappointments, 
the  Jefuits  folicited  and  obtained  permiilion  to  under- 
take the  conqueft  of  California.  They  arrived  among 
the  favages  with  curiofities  that  might  amufe  them, 
corn  for  their  food,  and  clothes  for  which  they  could 
not  but  perceive  the  necefllty.  The  hatred  thefe  peo- 
ple bore  the  Spaniih  name  could  not  fupport  itfelf  a- 
gainft  thefe  demonftrationsof  benevolence.  They  tef- 
tified  their  acknowledgments  as  much  as  their  want  of 
fenfibility  and  their  inconftancy  would  permit  them. 
Thefe  faults  were  partly  overcome  by  the  religious  in- 
ftitutors,  who  purfued  their  project  with  a  degree  of 
warmth  and  refolution  peculiar  to  the  fociety.  They 
made  themfelves  carpenters,  mafons,  weavers,  and  huf- 
bandmen;  and  by  thefe  means  fucceeded  in  imparting 
knowledge,  and  in  fome  meafure  a  tafte  for  the  ufefui 
arts,  to  this  fa vage  people,  who  have  been  all  fuccef- 
fively  formed  into  one  body.  In  1745,  they  compo- 
fed  43  villages  feparated  from  eaclr other  by  the  bar- 
rennefs  of  the  foil  and  the  want  of  water.  The  inha- 
bitants of  thefe  fmall  villages  fubfift  principally  on  corn 
and  pulfe,  which  they  cultivate;  and  on  the  fruits  and 
domeftic  animals  of  Europe,  the  breeding  of  which 
laft  is  an  object  of  continual  attention.  The.  Indians 
have  each  their  field,  and  the  property  of  what  they 
reap;  but  fuch  is  their  want  of  forefighr,  that  they 
would  Squander  in  a  day  what  they  had  gathered,  if  the 
milhonary  did  not  take  upon  himfelf  to  distribute  it 
to  them  as  they  ftand  in  need  of  it.  They  manu- 
facture fome  coarfe  fluffs;  and  the  neceflaries  they  are 
in  want  of  are  purchafed  with  pearls,  and  with  wine 
nearly  rcfembling  that  of  Madeira,  which  they  fell  to 
the  Mexicans  and  to  the  galleons,  and  which  experi- 
ence hath  Shown  the  necelfuy  of  prohibiting  in  Cali- 
fornia. A  few  laws,  which  are  very  Ample,  are  Suffi- 
cient to  regulate  this  riSing  flate.  In  order  to  enforce 
them,  the  miffionary  choofes  the  moft  intelligent  per- 
fon  of  the  village  ;  who  is  empowered  to  whip  and  im- 
prifon  ;  the  only  puiffhmcnts  of  which  they  have  any 
knowledge.  In  ail  California  there  are  only  two  gar- 
rifons,  each  con fi Sling  ot  30  men  and  a  foldier  with 
every  miilionary.  Thefe  troops  were  chofen  by  the  le- 
gislators, though  they  are  paid  by  the  government. 
Were  the  court  of  Madrid  to  pufh  their  intereft  with 
half  the  zeal  of  the  Jefuits,  California  might  become 
one,  of  the  moft  valuable  of  their  acquisitions,  on  ac- 
count of  the  pearls  and  other  valuable  articles  of  com- 
merce which  the  country  contains.  At  prefent  the 
little  Spaniih  town  near  Cape  St  Lucar  is  made  ufe  of 
for  no  other  purpofe  than  as  a  place  ol  refreshment  for 
the  Manila  Ships,  and  the  head  refidence  of  the  miffion- 
aries. 

CALIGA,    in  Roman  antiquity,    was  the   proper 
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foldier's  thoe,  made  in  the  fandal  fa (h ion,  without  up- 
per leather  to  cover  the  fuperior  part  of  the  foot,  tho' 
otherwife  reaching  to  the  middle  of  the  leg,  and  fa- 
ftencd  with  thongs.  The  fole  of  the  caliga  was  of 
wood,  like  the  fabot  of  the  French  peafants,  and  its 
bottom  ihick  full  of  nails;  which  clavi  are  fuppofed  to 
have  been  very  long  in  the  {hoes  of  the  fcouts  and  fcn- 
tinels  ;  whence  thele  were  called  by  way  of  diltinction, 
caliga  fpeculatoria ;  as  if  by  mounting  the  wearer  to  a 
higher  pitch,  they  gave  a  greater  advantage  to  the 
fight  :  though  others  will  have  the  caliga  fpeculatoria 
to  have  been  made  foft  and  woolly,  to  prevent  their 
making  a  noife.  From  thefe  caliga  it  was  that  the 
emperor  Caligula  took  his  name,  as  having  been  born 
in  the  army,  and  afterwards  bred  up  in  the  habit  of  a 
common  foldier. 

According  to  Du  Cange,  a  fort  of  caliga  was  alfo 
worn  by  monks  and  biihops,  when  they  celebrated  mafs 
pontifically. 

CALIGATI,  an  appellation  given  by  fome  ancient 
writers  to  the  common  foldiers  in  the  Roman  armies, 
by  reafon  of  the  caliga  which  they  wore.  The  caliga 
was  the  badge  or  fymbol  of  a  foldier  ;  whence  to  take 
away  the  caliga  and  belt,  imported  a  difmilling  or 
cafhiering. 

CALIGO,  or  CALiGATio,in  Medicine,  an  opacity, 
or  cloudittefs  of  the  anterior  fin*  face  of  the  cryftalline, 
cauling  a  dimnefsor  fufFuiion  of  fight. 

CALIGULA,  the  Roman  emperor  and  tyrant, 
A.  D.  37,  began  his  reign  with  every  prom i fin g  ap- 
pearance of  becoming  the  real  father  of  his  people; 
but  at  the  end  of  eight  months  he  was  feized  with  -a 
fever,  which,  it  is  thought,  left  a  frenzy  on  his  mind  : 
for  his  difpofuion  totally  changed,  and  he  committed 
the  molt  atrocious  acts  of  impiety,  cruelty,  and  folly  ; 
fuch  as  proclaiming  his  horfe  conful,  feeding  it  at  his 
table,  introducing  it  to  the  temple  in  the  veitments  of 
the  priefts  of  Jupiter,  &c.  and  caufing  facrifices  to  be 
offered  to  himielf,  his  wife,  and  the  horfe.  After  ha- 
ving murdered  many  of  his  fubjects  with  his  own  hand, 
and  caufed  others  to  be  put  to  death  without  any  jult 
caufe,  he  was  affaffinated  by  a  tribune  of  the  people  as 
he  came  out  of  the  amphitheatre,  A.  D.  41,  in  the 
29th  year  of  his  age,  and  4th  of  his  reign. 

CALIN,  a  compound  metal,  whereof  the  Chinefe 
make  tea-canifters,  and  the  like.  The  ingredients  feem 
to  be  lead  and  tin. 

CALIPH,  or  Khalif,  the  fupreme  ecclefiaflical 
dignity  among  the  Saracens  ;  or,  as  it  is  otherwife  de- 
fined, a  fovereign  dignity  among  the  Mahometans,  veil- 
ed with  abfolute  authority  in  all  matters  relating  both 
to  religion  and  policy.  In  the  Arabic  it  fignifies  fuc- 
ce(for  or  vicar  ;  the  caliphs  bearing  the  fame  relation  to 
Mahomet  that  the  popes  pretend  they  do  to  Jefus 
Chrift  or  St  Peter.  It  is  at  this  day  one  of  the  Grand 
Signior's  titles,  as  fuccefTor  of  Mahomet  ;  and  of  the 
Sophi  of  Perfia,  as  fuccefTor  of  Ali.  One  of  the  chief 
functions  of  the  caliph,  in  quality  of  imam  or  chief 
prieft  of  Mufiiilrnanifm,  was  to  begin  the  public  pray- 
ers every  Friday  in  the  chief  mofque,  and  to  deliver 
the  khothbak  or  fermon.  In  after-times,  they  had  af- 
fitlants  for  this  latter  office  ;  but  the  former  the  caliphs 
always  performed  in  perfon.  The  caliph  was  alfo  ob- 
liged to  lead  the  pilgrims  to  Mecca  in  perfon,  and  to 
inarch  at  the  head  of  the  armies  of  his  empire.     He 


granted  invefliture  to  princes  ;  and  fent  fwords,  (land-  Caliphate 
ards,  gowns,  and  the  like,  as  prefects  to  princes  of  the  __  II 
Mahometan  religion  ;  who,  though  they  had  thrown 
off'the  yoke  of  the  caliphate,  nevtrthelefs  held  of  it  as 
vaifals.  The  caliphs  ufually  went  to  the  mofque 
mounted  on  mules;  and  the  fultans  felgiucides,  though 
mailers  of  Bagdad,  held  their  ftirrnps,  and  led  their 
mule  by  the  bridle  fome  diflance  on  foot,  till  fuch  time 
as  the  caliphs  gave  them  the  fign  to  mount  on  horfe- 
back.  At  one  of  the  windows  of  the  caliph's  palace, 
there  always  hung  a  piece  of  black  velvet  20  cubirs 
long,  which  reached  to  the  ground,  and  was  called  the 
caliph's  fleeve  •  which  the  grandees  of  his  court  never 
failed  to  kifs  every  day,  with  great  refpect.  After 
the  destruction  of  the  caliphate  by  Hulaku,  the  Ma- 
hometan princes  appointed  a  particular  officer,  in  their 
refpedive  dominions,  who  fuftains  the  facred  authority 
of  caliph.  In  Turkey,  he  goes  under  the  denomination 
of  mufti,  and  in  Periia  under  that  of  fadne. 

CALIPHATE,  the  office  or  dignity  of  caliph  : 
See  the  preceding  article.  The  fucceffion  of  caliphs 
continued  from  the  death  of  Mahomet  till  the  655th 
year  of  the  Hegira,  when  the  city  of  Bagdad  was  ta- 
ken by  the  Tartars.  After  this,  however,  there  were 
perfons  who  claimed  the  caliphate,  as  pretending  to  be 
of  the  family  of  the  Abaffides,  and  to  whom  the  ful- 
tans of  Egypt  rendered  great  honours  at  Cairo,  as  the 
true  fucceflbrs  of  Mahomet  :  but  this  honour  was 
merely  titular,  and  the  rights  allowed  them  only  in 
matters  relating  to  religion  ;  and  though  they  bore  the 
fovereign  title  of  caliphs,  they  w?ere  neverthelefs  fub- 
jects and  dependents  of  the  fultans.  In  the  year  of  the 
Hegira  361,  a  kind  of  caliphate  was  erected  by  the 
Fatemites  in  Africa,  and  lafted  till  it  was  fupprefled  by 
Saladdin.  Hiflorians  alfo  fpeak  of  a  third  caliphate 
in  Gemen  or  Arabia  Felix,  erected  by  fome  princes  of 
the  family  of  the  Jobites.  The  emperors  of  Morocco 
affiime  the  title  of grand ' cherifs ;  and  pretend  to  be  the 
true  caliphs,  or  fuccefTors  of  Mahomet,  though  under 
another  name. 

CALIPPIC  period,  in  chronology,  a  feries  of 
feventy-fix  years,  perpetually  recurring;  which  clapfed, 
the  middle  of  the  new  and  full  moons,  as  its  inventor 
Calippus,  an  Athenian,  imagined,  return  to  the  fame 
day  of  the  folar  year.  Meton,  an  hundred  years  be- 
fore, had  invented  the  period,  or  cycle,  of  nineteen 
years:  afluming  the  quantity  of  the  folar  year  365^. 
6/;.  18'  56"  503  314  34s ;  and  the  lunar  month,  29  d. 
12/;.  45'  47*  26s  484  305  :  but  Calippus,  confider- 
ing  that  the  Metonic  quantity  of  the  folar  year  was 
not  exact,  multiplied  Meton's  period  by  4,  and  thence 
arofe  a  period  of  76  years,  called  the  Calippic.  The 
Calippic  period,  therefore,  contains  2,7759  ^avs  •"  anc* 
fince  the  lunar  cycle  contains  235  lunations,  and  the 
Calippic  period  is  quadruple  of  this,  it  contains  940 
lunations.  This  period  began  in  the  third  year  of 
the  112th  Olympiad,  or  the  4384th  of  the  Julian 
period.  It  is  demonflrated,  however,  that  the  Calip- 
pic period  itfelf  is  not  accurate  ;  that  it  does  not  bring 
the  new  and  full  moons  precifely  to  their  places  : 
8  h.  5'  52//  60'",  being  the  excefs  of  940  lunations 
above  76  folar  years;  but  brings  them  too  late,  by  a 
whole  day  in  225  years. 

CALISTA,  in  fabulous  hiflory,  the  daughter  of 
Lycaon  king  of  Arcadia,  and  one  of  the  nymphs  of 

F  2  Diana. 
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Calix      Dianna.     Being  beloved  by  Jupiter,  that  god  s fTn m e d 

II         the  form  of  the  goddefs  of  chaftity,    by  which  means 

Ca^       he  debauched  her  :    but  her  difgrace  being  revealed,  as 

"~v—      /he  wasbathing  with  her  patronefs.  the  incenfed  deity 

turned   her  and  the  fon  with  which  ihe  was  pregnant 

into  bears  ;   when  Jupiter,  in  companion  to  her  iuffer- 

ings,  took   them  up  into  the  heavens,  and  made  them 

the  confttllations  Urfa  Major  and  Urfa  Minor. 

CALIX.     See  Calyx. 

CALIXTINS,  a  name  given  to  thofe,  among  the 
Lutherans,  who  follow  the  fentiments  of  George  Ca- 
lixtus,  a  celebrated  divine,  and  profeflbr  at  Helmftadt, 
in  the  duchy  of  Brunfwick,  who  died  in  1656  :  he  op- 
pofed  the  opinion  of  St  Auguftin,  on  predeftination, 
grace,  and  free-will,  and  endeavoured  to  form  an 
union  among  the  various  members  of  the  Romiih,  Lu- 
theran, and  reformed  churches  ;  or,  rather,  to  join 
them  in  the  bonds  of  mutual  forbearance  and  charity. 

Calixtins  alio  denote  a  feet  in  Bohemia,  derived 
from  the  Huffites,  about  the  middle  of  the  15th  cen- 
tury, who  alferted  the  ufe  of  the  cup,  as  effential  to 
the  cucharift.  And  hence  their  name  ;  which  is  formed 
from  the  L;uin  calix,  a  cup. 

The  Calixtins  are  not  ranked  by  Romania's  in  the 
lift  of  heretics,  (ince  in  the  main  they  (till  adhered  to 
the  doctrine  of  Rome.  The  reformation  they  aimed 
at  terminated  in  the  four  following  articles.  1.  In  re- 
Jtoring  the  cup  to  the  laity.  2.  In  fubjecfing  the  cri- 
minal clerks  to  the  pnniihmcnt  of  the  civil  magiftrate. 
3.  In  dripping  the  clergy  of  their  lands,  lordfhips,  and 
all  temporal  jurifdiclion.  4.  In  granting  liberty  to 
all  capable  priefts  to  preach  the  word  of  God. 

CALK  A,  a  kingdom  of  Tartary,  in  Aha,  to  the 
eaft  of  Siberia. 

CALKING.     See  Caulking. 
CALKINS,   the  prominent  parts  at  the  extremities 
of  a  horfe-ihoe,  bent  downwards,  and  forged  to  a  fort 
of  point. 

Calkins  are  apt  to  make  horfes  trip  ;  they  alfo  oc- 
casion bleymes,  and  ruin  the  back  finews.  If  fafhioned 
in  form  of  a  hare's  ear,  and  the  horn  of  a  horfe's  heel 
be  pared  a  1  i tile  low,  they  do  little  damage  ;  whereas, 
the  great  fquare  calkins  quite  fpoil  the  foot. 

Calkins  are  either  fingle  or  double,  that  is,  at  one 
end  of  the  (hoe,  or  at  both  :  thtfe  laft  are  deemed  lefs 
hurtful,  as  the  horfes  can  tread  more  even. 

CALL,  among  hunters,  a  leflbn  blown  upon  the 
horn,  to  comfort  the  hounds. 

Call,  an  Englifh  name  for  the  mineral  called 
Tungften  or  Wolfram  by  the  Germans. 

Call,  among  failors,  a  fort  ofwhiftle  or  pipe,  of 
filver  or  brafs,  ufed  by  the  boatfwain  and  his  mates  to 
iummon  the  failors  to  their  duty,  and  direct  them  in 
the  different  employments  of  the  fhip.  As  the  call  can 
be  founded  to  various  ftrains,  each  of  them  is  appro- 
priated to  fome  particular  exercife ;  fuch  as  hoifung, 
heaving,  lowering,  veering  away,  belaying,  letting  go 
a  tackle,  &c.  The  aft  of  winding  this  inftrument  is 
called  piping,  which  is  as  attentively  obferved  by  fail- 
ors as  the  beat  of  the  drum  to  march,  retreat,  rally, 
charge,  &c.  is  obeyed  by  foldiers. 

Call,  among  fowlers,  the  noife  or  cry  of  a  bird, 
efpecially  to  its  young,  or  to  its  mate  in  coupling- 
time.  One  method  of  catching  partridges  is  by  the 
natural  call  of  a  hen  trained  for  the  purpofe,  which 


drawing  the  cocks  to  her,  they  are  entangled  in  a  net.  Call 
Different  birds  require  different  forts  of  calls;  but  they  II 
are  moll  of  them  compofed  of  a  pipe  or  reed,  with  a  t  ^ailao- 
little  leathern  bag  or  purfe,  fomewhat  in  form  of  a 
bellows;  which,  by  the  motion  given  thereto,  yields  a 
noife  like  that  of  the  fpecies  of  bird  to  be  taken.  The 
call  for  partridges  is  formed  like  a  boat  bored  through, 
and  fitted  with  a  pipe  or  fwan's  quill,  &c.  to  be  blown 
with  the  mouth,  to  make  the  noife  of  the  cock  par- 
tridge, which  is  very  different  from  the  call  of  the 
hen.  Calls  for  quails,  &c.  are  made  of  a  leathern  purfe 
in  fhape  like  a  pear,  fluffed  with  horfe-hair,  and  fitted 
at  the  end  with  the  bone  of  a  cat's,  hare's,  or  coney's 
leg,  formed  like  a  flageolet.  They  are  played,  by 
fqueezing  the  purfe  in  the  palm  of  the  hand,  at  the 
fame  time  (lriking  on  the  flageolet  part  with  the  thumb, 
to  counterfeit  the  call  of  the  hen-quail. 

Call  ef  the  Honfe.     See  Calling. 

CALLA,  Wake-robin,  or  Ethiopian  Arum:  A  ge- 
nus of  the  polyandria  order,  belonging  to  the  gynan- 
dria  clafs  of  plants  ;  and  in  the  natural  method  ranking 
under  the  2d  order,  Piperita;.  The  fpatha  is  plain  ;  the 
fpadix  covered  with  florets  ;  there  is  no  calyx  ;  nopetals; 
and  the  berries  are  monofpermous.  Of  this  there  is  but 
one  fpecies.  It  hath  thick,  fieihy,  tuberous  roots, 
which  are  covered  with  a  thin  brown  fkin,  and  flrike 
down  many  ftrong  flefhy  fibres  into  the  ground.  The 
leaves  have  footftalks  more  than  a  foot  long,  which 
are  green  and  fucculent.  The  leaves  are  fhaped  like 
the  point  of  an  arrow  ;  they  are  eight  or  nine  inches 
in  length,  ending  in  a  lharp  point,  which  turns  back- 
ward ;  between  the  leaves  arife  the  footftalk  of  the 
flower,  which  is  thick,  fmooth,  of  the  fame  colour  as 
the  leaves,  rifes  above  them,  and  is  terminated  by  a 
fingle  flower,  fhaped  like  thofe  of  the  arum,  the  hood 
or  fpatha  being  twifted  at  bottom,  but  fpreads  open  at 
the  top,  and  is  of  a  pure  white  colour.  When  the  flow- 
ers fade,  they  are  Succeeded  by  roundifh  fltfhy  berries,^ 
comprefltd  on  two  fides,  each  containing  two  or  three 
feeds.  This  plant  grows  naturally  at  the  Cape  of  Good 
Hope.  It  propagates  very  fall  by  offsets,  which  fliould 
be  taken  off  in  the  latter  end  of  Auguft,  at  which  time 
the  old  leaves  decay  ;  for  at  this  time  the  roots  are  in 
their  moft  inacfive  ftate.  They  are  fo  hardy  as  to  live 
without  any  cover  in  mild  winters,  if  planted  in  a 
warm  border  and  dry  foil  ;  but  with  a  little  fhelier  in 
hard  froft,  they  may  be  preferved  in  full  growth  very 
well. 

CALLA-Sufu?;g,  a  town  of  Afia,  in  the  ifland  of 
Bouton  in  the  Eaft  Indies.  It  is  feated  about  a  mile 
from  the  fea,  on  the  top  of  a  fmall  hill  furrounded 
with  cocoa  nut-trees.     See  Bouton. 

CALLAO,  a  ftrong  town  of  South  America,  in 
Peru.  It  is  the  port  of  Lima,  from  which  it  is  dif- 
tant  about  five  miles.  The  town  is  built  on  a  low  flat 
point  of  land  on  the  fca-fhore.  It  is  fortified  ;  but  the 
fortifications  were  much  damaged  by  the  laft  great 
earthquake,  and  have  not  fince  been  repaired.  The 
town  is  not  above  nine  or  ten  feet  above  the  level  of 
high-water  mark  ;  but  the  tide  does  not  commonly 
rife  or  fall  above  five  feet.  The  flreets  are  drawn  in  a 
line;  but  are  full  of  duft,  which  is  very  troublefome. 
In  a  fquare  near  the  fea-lide  are  ihe  governor's  houfe, 
the  viceroy's  palace,  the  parifh-  church,  and  a  battery 
of  three  pieces  of  cannon.     On  the  north  fide  are  the 
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Calk  warehoufes  for  ihe  merchandife  brought  from  Chili, 
H  Mexico,  and  other  pans  of  Peru.  The  other  churches 
CalHgra-  are  i^uilc  with  reeds,  and  covered  with  timber  or  clay, 
^J^"3'  but  they  look  tolerably  neat.  There  are  five  monafte- 
~*'  '  ries  and  a  hofpital,  though  the  number  of  families 
does  not  exceed  400.  The  trade  of  Callao  is  consi- 
derable. From  Chili  they  bring  cordage,  leather,  tal- 
low, dried  filh,  and  corn;  from  Chiloe,  cedar-planks, 
woollen  manufactures, and  carpets;  from  Peru,  fugars, 
wines,  brandy,  mafts,  cordage,  timber  for  Shipping, 
cacao,  tobacco,  and  molaffes  ;  from  Mexico,  pitch, 
tar,  woods  for  dyeing,  fulphur,  balfam  of  Peru,  both 
white  and  brown,  as  well  as  commodities  from  China. 
At  the  port  of  Callao  the  watering  is  eafy,  but  the 
wood  is  a  mile  or  two  distant.  Earthquakes  are  very 
frequent  in  thefe  parts,  which  have  done  vaft  mifchief 
to  Lima  and  Callao.  W.  Long.  76.  15.  S.  Lat. 
12.  29. 

CALLE,  (anc.  geog.)  a  town  of  Hither  Spain, 
fituated  on  an  eminence  which  hangs  over  the  river 
Durius ;  whofe  port  was  at  the  mouth  of  the  river. 
Now  Porto,  Oporto,  or  Port  a  Port. 

CALLEN,  a  town  of  Ireland,  in  the  county  of 
Kilkenny,  and  province  of  Leinfter,  about  ten  miles 
fouth-weft  of  Kilkenny.     W.  Long.    7.  22.  N.  Lat. 

52.  25- 

CALLICARPA.     See  Johnsonia. 

CALLICO,  in  commerce,  a  fort  of  cloth  refem- 
bling  linens,  made  of  cotton.  The  name  is  taken  from 
that  of  Callicut,  a  city  on  the  coaft  of  Malabar,  being 
the  firSt  place  at  which  the  Portuguefe  landed  when 
they  difcovered  the  India  trade.  The  Spaniards  flill 
call  it  callicu. 

Callicoes  are  of  different  kinds,  plain,  printed,  paint- 
ed, ftained,  dyed,  chints,  muffins,  and  the  like,  all  in- 
cluded under  the  general  denomination  of  callicoes. 
Some  of  them  are  painted  with  various  flowers  of  dif- 
ferent colours  :  others  are  not  ftained,  but  have  a  ftripe 
of  gold  and  filver  quite  through  the  piece,  and  at  each 
end  is  fixed  a  tiiTue  of  gold,  filver,  and  filk,  intermixed 
with  flowers.  The  printing  of  callicoes  was  firit  feton 
foot  in  London  about  the  year  1676. 

CALLICRATES,  an  ancient  fculptor,  who  en- 
graved fome  of  Homer's  verfes  on  a  grain  of  millet, 
made  an  ivory  chariot  that  might  be  concealed  under 
the  wing  of  a  fly,  and  an  ant  of  ivory  in  which  all  the 
members  were  diftinct :  but  iElian  jnftly  blames  him 
for  exerting  his  genius  and  talents  in  things  fo  nSelefs, 
and  at  the  fame  time  fo  difficult.  He  flourished  about 
the  year  472  before  Chrift. 

CALLIGONUM,  in  botany:  A  genus  of  the  digy- 
nia  order  belonging  to  the  polyandria  clafs  of  plants; 
and  in  the  natural  method  ranking  under  the  12th  or- 
der Holoracea.  The  calyx  is  pentaphyllous,  without 
petals  or  Styles;  the  fruit  hifpid  and  monofpermous. 
There  is  but  one  fpecies,  which  is  found  on  Mount 
Arrarat. 

CALLIGRAPHUS  anciently  denoted  a  copy i ft,  or 
fcrivener,  who  tranfcribed  fair,  and  at  length,  what  the 
notaries  had  taken  down  in  notes  or  minutes.  The 
word  is  compounded  of  Ka\\ct,  bsauty,  and  ypa.$a,  I 
■write.  The  minutes  of  ads,  &c.  were  always  taken  in 
a  kind  of  cypher,  or  Short-hand  ;  fuch  as  the  notes 
of  Tyro  in  Gruter;  by  which  means  the  notaries,  as  the 
Latins  called  them,  or  the  <my.tioy(a.<pti  and  rcf^uy^ct^tn^ 


as  the  Greeks  called  them,  were  enabled  to  keep  pace    Caffigra- 
with  a   Speaker  or  perfon  who  dictated.     Thefe  notes,        Pljy 
being  understood  by  few,  were  copied  over  fair,  and 


at  length,  by  perfons  who  had  a  good  hand,  iorfale, 
&c.  Thefe  perfons  were  called  calligraphi ,•  a  name  fre- 
quently met  with  in  the  ancient  writers. 

CALLIGRAPHY,  the  art  of  fair  writing.  Cal- 
licrates  is  faid  to  have  written  an  elegant  diltich  on  a 
fefamumfeed.  Junius  fpeaks  of  a  perfon,  as  very  ex- 
traordinary, who  wrote  the  apoftles  creed,  and  begin- 
ning of  St  John's  Gofpel,  in  the  compafs  of  a  farthing. 
What  would  he  have  faid  of  the  famous  Peter  Bale, 
who  in  1575  wrote  the  Lord's  prayer,  creed,  ten 
commandments,  and  two  Short  prayers  in  Latin,  with 
his  own  name,  motto,  day  of  the  month,  year  of  the 
Lord,  and  reign  of  the  queen,  in  the  compafs  of  a 
fingle  penny,  inchafedin  a  ring  and  border  of  gold,  and 
covered  with  a  cryftal,  all  fo  accurately  wrought  as  to 
be  very  legible  ? 

CALLIMACHUS,  a  celebrated  architect,  painter, 
and  fculptor,  born  at  Corinth,  having  feen  by  accident 
a  vefTel  about  which  the  plant  called  acanthus  had 
raifed  its  leaves,  conceived  the  idea  of  forming  the  Co- 
rinthian capital.  (See  Acanthus,  and  Plate  XXXIV. 
fig  4.)  The  ancients  allure  us,  that  he  worked  in 
marble  with  wonderful  delicacy.  He  flourished  about 
540  B.  C. 

Callimachus,  a  celebrated  Greek  poet,  native  of 
Cyrene  in  Libya,  flourished  under  Ptolemy,  Philadel- 
phus  and  Ptolemy  Evergetes  kings  of  Ejiypt,  about 
280  years  before  Chrift.  He  paSTed,  according  to  Quin- 
tilian,  for  the  prince  of  the  Greek  elegiac  poets.  His 
ftyle  is  elegant,  delicate,  and  nervous.  He  wrote  a 
great  number  of  fmall  poems,  of  which  we  have  only 
fome  hymns  and  epigrams  remaining.  Catullus  has 
clofely  imitated  him,  and  tranllated  into  Lain  verfe 
his  fmall  poem  on  the  locks  of  Berenice.  Callimachus 
was  alfo  a  good  grammarian  and  a  learned  critic.  There 
is  an  edition  of  his  remains,  by  MefT.  le  Fevre,  quarto  ; 
and  another  in  two  volumes  octavo,  with  notes  by- 
Spanhein,  Grasvius,  Bently,  &c. 

CALLING  ihe  House,  in  the  Britilh  parliament,, 
is  the  calling  over  the  members  names,  every  one  an- 
fwering  to  his  own,  and  going  out  of  the  houfe,  in 
the  order  in  which  he  is  called  ;  this  they  do  in  order 
to  difcover  whether  there  be  any  perfons  there  not  re- 
turned by  the  clerk  of  the  crown,  or  if  any  member 
be  abfent  without  leave  of  the  houfe. 

CALLINICUS  of  Heliopolis,  inventor  of  a  com- 
pofuion  to  burn  in  the  water,  called  the  Creek,  and 
iitince  Wild,  Fire.     See  Grecian  Fire. 

CALLINUS  of  Ephefus  a  very  ancient  Greek  poet,, 
inventor  of  elegiac  verfe  ;  fome  fpecimens  of  which  are 
to  be  found  in  the  collection  of  Stobeus.  He  flourish- 
ed about  776  years  before  Chrift. 

CALLIONYMUS,  the  dragonet,  in  ichthyo- 
logy, a  genus  of  fifhes  belonging  to  the  order  of  ju- 
gularies.  The  upper  lip  is  doubled  up  ;  the  eyes  are 
very  near  each  other  ;  the  membrane  of  the  gills  has 
fix  radii;  the  operculum  is  fhut ;  the  body  is  naked  ; 
and  the  belly-fins  are  at  a  great  distance  from  each  other. 
There  are  three  fpecies  of  callionymus,  viz.  1.  The  ly- 
ra,  with  the  firft  bone  of  the  back-fin  as  long  at  the 
body  of  the  animal,  and  a  cirrhus  at  the  anus.  Is  is 
found  as  far  north  as  Norway  and  Spitzbergen,  and  as 
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far  fouth  as  the  Mediterranean  Tea,  and  is  not  unfrequeni 
on  the  Scarborough  coaft,  where  it  is  taken  by  the 
hook  in  30  or  40  fathoms  water.  It  is  often  found  in 
the  fromach  of  the  cod-fifh.  2.  The  dracunculus,  with 
the  firft  bone  of  the  back-tin  fhorter  than  its  body, 
which  is  of  a  fpotted  yellow  colour.  It  frequents  the 
mores  of  Genoa  and  Rome.  3.  The  indicus  has  a 
fmooth  head,  with  longitudinal  wrinkles;  the  lower 
jaw  is  a  little  longer  than  the  upper  one  ;  the  tongue 
is  obtufe  and  emarginated  ;  the  apertures  of  the  gills  are 
large:  it  is  of  a  livid  colour,  and  the  anus  is  in  the  mid- 
dle of  the  body.     It  is  a  native  of  Alia. 

CALLIOPE,  in  the  Pagan  mythology,  the  mufe 
who  prefides  over  eloquence  and  heroic  poetry.  She 
was  thus  called  from  the  fweetnefs  of  her  voice,  and 
was  reckoned  the  firft  of  the  nine  fillers.  Her  diftin- 
guifhing  office  was  to  record  the  worthy  actions  of  the 
living;  and  accordingly  me  is  reprefented  with  tablets 
in  her  hand. 

CALLIPiEDIA,  the  art  of  getting  or  breeding 
fine  and  beautiful  children.  We  find  divers  rules  and 
practices  relating  to  this  art,  in  ancient  and  modern 
writers.  Among  the  magi,  a  fort  of  medicine  called 
ermefia  wasadminiftered  to  pregnant  women,  as  a  means 
of  producing  a  beautiful  iffue.  Of  this  kind  were  the 
kernels  of  pine-nuts  ground  with  honey,  myrrh,  faf- 
fron,  palm-wine,  and  milk.  The  Jews  are  faid  to  have 
been  fo  folicitous  about  the  beauty  of  their  children, 
that  care  was  taken  to  have  fome  very  beautiful  child 
placed  at  the  door  of  the  public  baths,  that  the  women 
at  going  out  being  ftruck  with  his  appearance,  and 
retaining  the  idea,  might  all  have  children  as  fine  as 
he.  The  Chinefe  take  flill  greater  care  of  their  breed- 
ing women,  to  prevent  uncouth  objects  of  any  kind 
from  linking  their  imagination.  Muficians  are  em- 
ployed at  night  to  entertain  them  with  agreeable  fongs 
and  odes,  in  which  are  fet  forth  all  the  duties  and  com- 
forts of  a  conjugal  and  domeftic  life;  that  the  infant 
may  receive  good  impreffions  even  before  it  is  born, 
and  not  only  come  forth  agreeably  formed  in  body, 
but  well  difpofed  in  mind.  Callipasdia,  neverthelefs, 
feems  to  have  been  firft  erected  into  a  ju(t  art  by  Claude 
Quilliet  de  Chinon,  a  French  abbot,  who  under  the 
fictitious  name  of  Calvldus  Luetics,  has  publifhed  a  fine 
Latin  poem  in  four  books,  under  the  title  of  Callipoedia, 
feu  de  pulchra  prolis  habendee  ratioue ;  wherein  are  con- 
tained all  the  precepts  of  that  new  art.  There  is  a 
tranflation  of  it  into  Englifli  verfe  by  Mr  Rowe. 

CALLIPOLIS,  (anc.  geog)  the  name  of  feveral 
cities  of  antiquity,  particularly  one  upon  the  Hellcf- 
pont,  next  the  Propontis,  and  oppofite  to  Lampfacus 
in  Afia.     Now  Gallipoli. 

CALLIPPIC  period.     SeeCALippic. 

CALLIRRHOE,  (anc.  geog),  furnamed  Ennea- 
erunos,  from  its  nine  fprings  or  channels;  a  fountain 
not  far  from  Athens,  greatly  adorned  by  Pifiitratus, 
where  there  were  feveral  wells,  but  this  the  only  run- 
ning fpring.  Callirrhoe  was  alfo  the  name  of  a  very 
fine  fpring  of  hot  water  beyond  Jordan  near  the  Dead 
Sea,  into  which  it  empties  itfelf. 

CALISIA,  in  botany:  A  genus  of  the  monogy- 
mia,  order,  belonging  to  the  triandria  clafs  of  plants; 
and  in  the  natural  method  ranking  under  the  6th 
order,  Enfaiw.     The  calyx  is  triphyllous;  the  petals 


are  three:  the   antherse  are   double;  and   the  capfule     Callflea 
is   bilocuiar.     There  is  but  one  fpecies,    a  native  of         fl 
America.  Callot. 

CALLISTEA,  in  Grecian  antiquity,  a  Lefbian  "  * 
feftival,  wherein  the  women  prefented  themfelves  in  Ju- 
no's temple,  and  the  prize  was  affigned  to  the  faireft. 
There  was  another  of  thefe  contentions  at  the  feftival 
of  Ceres  Eleufmia  among  the  Parrhafians,  and  another 
among  the  Eltaws,  where  the  moft  beautiful  man  was 
prefented  with  a  complete  fuit  of  armour,  which  he 
confecrated  to  Minerva,  to  whofe  temple  he  walked  in 
proceffion,  being  accompanied  by  his  friends,  who  ad- 
orned him  with  ribbons,  and  crowned  him  with  a  gar- 
land of  myrtle. 

CALLISTHENES,  the  philofopher,  difciple  and 
relation  of  Ariftotle,  by  whofe  delire  he  accompanied 
Alexander  the  Great  in  his  expedition  ;  but  proving 
too  fevere  a  cenfnrer  of  that  hero's  conduct,  he  was 
put  by  him  to  the  torture  (on  a  fufpicion  of  a  treafon- 
able  confpiracy),  and  died  under  it,  328  years  before 
Chrift. 

CALLISTRATUS,  an  excellent  Athenian  orator, 
was  baniihed  for  having  obtained  too  great  an  autho-  ' 
rity  in  the  government.  Demofthenes  was  fo  ftruck 
with  the  force  of  his  eloquence,  and  the  glory  it  pro- 
cured him,  that  he  abandoned  Plato,  and  refolved  from 
thenceforward  to  apply  himfelf  to  oratory. 

CALLITRICHE,  or  Star-grass,  in  botany  :  A 
genus  of  the  digynia  order,  belonging  to  die  monandria 
clafs  of  plants,  and  in  the  natural  method  ranking  under 
the  12th  order,  Hokracea.  There  is  no  calyx,  but  two 
petals,  and  the  capfule  is  bilocuiar  and  tetrafpermous. 

CALLOO,  a  fortrefs  in  the  Netherlands,  in  the 
territory  of  Waes,  on  the  river  Scheld,  fubject  to  the 
houfe  of  Auftria.  The  Dutch  were  defeated  here  by 
the  Spaniards  in   1638.     E.   Long.  4.    10.   N.  Lar. 

Ji.  15, 

CALLOSUM  corpus,  in  anatomy,  a  wbitifh  hard 
fubftance,  joining  the  two  hemifpheres  of  the  brain, 
and  appearing  in  view  when  the  two  hemifphers  are 
drawn  back.     See  Anatomy,  N°i32. 

CALLOT  (James),  a  celebrated  engraver  born  at 
Nancy  in  1593.  In  his  youth  he  travelled  to  Rome 
to  learn  deiigning  and  engraving;  and  from  thence 
went  to  Florence,  where  the  grand  duke  took  him  into 
his  fervice.  After  the  death  of  that  prince,  Callot  re- 
turned to  his  native  country  ;  when  he  was  very  fa- 
vourably received  by  Henry  duke  of  Lorrain,  who  fet- 
tled a  confiderable  penfioa  upon  him.  His  reputation 
being  foon  after  fpread  all  over  Europe,  the  infanta  of 
the  Netherlands  drew  him  to  Bruffels,  where  he  engra- 
ved the  fiege  of  Breda.  Louis  XIII.  made  him  de- 
fign  the  fiege  of  Rochelle,  and  that  of  the  ifle  of  Rhe. 
The  French  king  having  taken  Nancy  in  1631,  made 
Callot  the  propofal  of  reprefenting  that  new  conqueft, 
as  he  had  already  done  the  taking  of  Rochelle:  but 
Callot  begged  to  be  exenfed  ;  and  fome  courtiers  refol- 
ving  to  oblige  him  to  do  it,  he  anfwered,  that  he  would 
fooner  cut  off  his  thumb  than  do  anything  againft  the 
honour  of  his  prince  and  country.  This  excufe  the 
king  accepted  ;  and  faid,  that  the  duke  of  Lorrain  was 
happy  in  having  fuch  faithful  and  affectionate  fubjects. 
Callot  followed  his  bufinefs  fo  clofely,  that,  though  he 
died  at  43  years  of  age,  he  is  faid  to  have  left  of  his 
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own  execution  about  1500  pieces.  The  following  are 
a  few  of  the  principal.  1.  The  murder  of  the  innocents, 
a  fmall  oval  plate,  engraved  at  Florence.  Callot  engra- 
ved the  fame  fubject  at  Nancy,  with  fome  difference  in 
the  figures  on  the  back-ground.  The  former  is  the  mod 
rare  :  a  fine  impreffion  of  it  is  very  difficult  to  be  found. 
2.  The  marriage  ofGanain  Galilee,  from  Paolo  Vero- 
nefe,  a  middling-fized  plate  lengthwife.  3.  The  paffion 
efChrijl,  on  twelve  very  fmall  upright  plates:  fir  ft  ini- 
preffions  very  fcarce.  4.  St  John  in  the  ifland  of  P alma, 
a  fmall  plate,  nearly  fquare.  5.  The  temptation  of St  An- 
thony, a  middling-fized  plate,  lengthwife.  He  alfo  en- 
graved the  fame  fubject  larger;  which,  though  not  the 
beit,  is  notwithstanding  the  fcarcetl  print.  There  is  a 
coniiderable  difference  in  the  treatment  of  the  fubject 
in  the  two  prints.  6.  The  pu?iij}?7ne?its,  wherein  isfeen 
the  execution  of  feveral  criminals.  The  marks  of  the 
bed  impreffions  of  this  plate  are,  a  fmall  fquare  tower 
which  appears  above  the  houfes,  towards  the  left,  and 
a  very  fmall  image  of  the  Virgin  placed  in  an  angle  of 
the  wall,  near  the  middle  of  the  print.  7.  The  miferies 
of  war,  eighteen  fmall  plates,  lengthwife.  There  is 
another  fet  on  the  fame  fubject,  confiding  of  feven 
plates  lefs  than  the  former.  8.  The  geat  fair  of  Florence, 
fo  called  becaufe  it  was  engraved  at  Florence.  As 
feveral  parts  of  this  plate  were  not  equally  bitten  by 
the  aquafortis,  it  is  difficult  to  meet  with  a  fine  im- 
preffion. Callot,  on  his  return  to  Nancy,  re-engraved 
this  plate  without  any  alteration.  The  copy,  howe- 
ver, is  by  no  means  equal  to  the  original.  The  firft 
is  diftinguifhed  from  the  fecond  by  the  words  in  Firen- 
za,  which  appear  below  at  the  right-hand  corner  of 
the  plate.  The  fecond  has  thefe  words  in  the  fame 
place,  Fe  Florientis,  ir  excudit  Nancei.  There  is  alfo  a 
large  copy  of  this  print,  reverfed,  publiflied  by  Savery ; 
bat  the  difference  is  eafily  diftinguilhed  between  it  and 
the  true  print.  9.  The  little  fair,  otherwife  called  the 
players  at  bowls ;  where  alfo  fome  peafants  are  repre- 
fented  dancing.  This  is  one  of  the  fcarcefl  of  Callot's 
prints  ;  and  it  is  very  difficult  to  meet  with  a  fine  im- 
preffion of  it,  for  the  diftances  and  other  parts  of  the 
plate  failed  in  the  bitingitwith  the  aquafortis.  10.  The 
titling,  or  the  newjlree.t  at  Nancy,  a  middling-fized  plate, 
lengthwife.  11.  The  Garden  of  Nancy,  where  young 
men  are  playing  with  a  balloon,  the  fame.  12.  View  of 
the  Port  Neuf,  a  fmall  plate,  lenothwife.  13.  View  of 
the  Louvre,  the  fame.  14.  Four  landfcapes,  fmall 
plates,  lengthwife. 

CALLUS,  or  Callosity,  in  a  general  fenfe,  any 
cutaneous,  corneous,  or  ofTeous  hardnefs,  whether  na- 
tural or  preternatural  ;  but  mod  frequently  it  means 
the  callus  generated  about  the  edges  of  a  fracture,  pro- 
vided by  nature  to  prcferve  the  fractured  bones,  or  di- 
vided parts,  in  the  fitnation  in  which  they  are  replaced 
by  the  furgeon.  A  callus,  in  this  lad;  fenfe,  is  a  fort 
of  jelly,  or  liquid  vifcous  matter,  that  fweats  out  from 
the  fmall  arteries  and  bony  fibres  of  the  divided  parts, 
and  fills  up  the  chinks  or  cavities  between  them.  It 
firft  appears  of  a  cartilaginous  fubftance  ;  but  at  length 
becomes  quite  bony,  and  joins  the  fractured  part  fo 
firmly  together,  that  the  limb  will  often  make  greater 
refiftance  to  any  external  violence  with  this  part  than 
with  thofe  which  were  never  broken. 

Callus  is  alfo  a  hard,  denfe,  infenfible  knob,  rifing 


on  the  hands,  feet,  Sic',  by  much  friction  and  preflure 
againft  hard  bodies. 

CALM,  the  ftate  of  reft  which  appears  in  the  air 
and  fea  when  there  is  no  wind  ftirring.  A  calm  is 
more  dreaded  by  a  fea-faring  man  than  a  ftorm  if  he 
has  a  ftrong  (hip  and  fea-room  enough  ;  for  under  the 
line  exceffive  heat  fometimes  produces  fuch  dead  calms, 
that  fliips  are  obliged  to  ftay  two  or  three  months  with- 
out being  able  to  ftir  one  way  or  other.  Two  oppofite 
winds  will  fometimes  make  a  calm.  This  is  frequently 
obferved  in  the  gulph  of  Mexico,  at  no  great  diftance 
from  the  fhore,  where  fome  guft  or  land-wind  will 
fo  poife  the  general  eafterly  wind,  as  to  produce  a  per- 
fect calm. 

Calms  are  never  fo  great  on  the  ocean  as  on  the 
Mediterranean,  by  reafon  the  flux  and  reflux  of  the 
former  keep  the  water  in  a  continual  agitation,  even 
where  there  is  no  wind  ;  whereas  there  being  no  tides 
in  the  latter,  the  calm  is  fometimes  fo  dead,  that  the 
face  of  the  water  is  as  clear  as  a  looking-glafs  ;  but 
fuch  calms  are  almoft  conftant  prefages  of  an  approach- 
ing ftorm.  On  the  coafts  about  Smyrna,  a  long  calm  is 
reputed  a  prognoftic  of  an  earthquake. 

It  is  not  uncommon  for  the  vetfels  to  be  calmed,  or 
becalmed,  as  the  failors  exprefs  it,  in  the  road  of  the 
conftant  Levantine  winds,  in  places  where  they  ride 
near  the  land.  Thus  between  the  two  capes  of  Car- 
tooche  toward  the  main,  and  cape  Antonio  in  Cuba, 
the  fea  is  narrow,  and  there  is  often  a  calm  produced 
by  fome  guft  of  a  land-wind,  that  poifes  the  Levantine 
wind,  and  renders  the  whole  perfectly  ftill  for  two  or 
three  days.  In  this  cafe,  the  current  that  runs  here  is 
of  ufe  to  the  veflels,  if  it  fets  right ;  when  it  fets  eafter- 
ly, a  lhip  will  have  a  pafTage  in  three  or  four  days  to 
the  Havannah  ;  bat  if  otherwife,  it  is  often  a  fortnight 
or  three  weeks  fail,  the  lhip  being  embayed  in  the 
gulf  of  Mexico. 

When  the  weather  is  perfectly  calm,  no  wind  at  all' 
ftirring,  the  failors  try  which  way  the  current  fets,  by 
means  of  a  boat  which  they  fend  out,  and  which  will 
ride  at  anchor  though  there  is  no  bottom  to  be  found, 
as  regularly  and  well  as  if  faftened  by  the  ftrongeft  an- 
chor to  the  bottom.  The  method  is  this  :  they  row 
the  boat  to  a  little  diftance  from  the  lhip,  and  then 
throw  over  their  plummet,  which  is  about  forty  pounds 
weight  ;  they  let  this  fink  to  about  two  hundred  fa- 
thom ;  and  then,  though  it  never  reaches  the  bottom, 
the  boat  will  turn  head  againft  the  current,  and  ride  as 
firmly  as  can  be. 

Calm  Latitudes,  in  fea  language,  are  fitnated  in  the 
Atlantic  ocean,  between  the  tropic  of  Cancer  and  the 
latitude  of  290  N.  or  they  denote  the  fpace  that  lies- 
between  the  trade  and  variable  winds,  becaufe  it  is  fre- 
quently fubject  to  calms  of  long  duration. 

CALMAR,  a  ftrong  fea-port  of  Sweden,  in  the 
province  of  Smaland,  divided  into  two  towns,  the  old' 
and  the  new;  but  of  the  former  there  remains  only  the 
church  and  a  few  houfes.  The  new  town  is  built  a  lit- 
tle way  from  the  other,  and  has  large  handfome  hou- 
fes.    E.  Long.  16.  15.  N.  Lat.  56.  48. 

CALMET  (Anguftine),  one  of  the  moft  learned 
and  laborious  writers  of  the  18th  century,  wa3  born  at 
Mefnil  le  Horgne,  a  village  in  the  diocefe  of  Toul  in 
France,  in  the  year  1672,  and  took  the  habit  of  the 
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Calmucks  Benedictines  in  1688.  Among  the  many  works  he 
II  publifhed  are,   1.  A  literal  exposition,  in  French,  of  all 

t  Calotte.  t  the  books  in  the  Old  Teftament,  in  nine  volumes  folio. 
2.  An  hiftorical,  critical,  chronological,  geographical, 
and  literal,  dictionary  of  the  Bible,  in  four  vols  folio, 
enriched  with  a  great  number  of  figures  of  Jewifh  an- 
tiquities. 3.  A  civil  and  ecclefiaftical  hiftory  of  Lor- 
rain,  three  vols  folio.  4.  A  hiftory  of  the  Old  and 
New  Teftament,  and  of  the  Jews,  in  two  volumes  fo- 
lio, and  feven  vols  duodecimo.  5.  An  univerfal  facred 
and  profane  hiftory,  in  feveral  volumes  quarto.  He 
died  in  1757. 

CALMUCKS.     See  Kalmucks. 

CALNE,  a  town  of  Wiltfliire  in  England,  feated 
on  a  river  of  the  fame  name.  It  hasa  handfome  church, 
and  fends  two  members  to  parliament.  W.  Long.  1. 
59.  N.  Lat.  51.  30. 

CALNEH,  (anc.  geog.)  a  city  in  the  land  of  Shi- 
nar,  built  by  Nimrod,  and  the  laft  city  mentioned 
(Gen.  x.  10.)  as  belonging  to  his  kingdom.  It  is 
believed  to  be  the  fame  with  Calno  mentioned  in  lfaiah 
(x.  9.),  and  with  Canneh  in  Ezekiel  (xxvii.  23.)  with 
ltill  greater  variation.  It  is  obferved,  that  it  mult 
have  been  fituated  in  Mefopotamia,  fince  thefe  pro- 
phets join  it  with  Haran,  Eden,  Aflyria,  and  Chilmad, 
which  carried  on  a  trade  with  Tyre.  It  is  faid  by  the 
Chaldee  interpreters,  as  alfo  by  Eufebius  and  Jerom, 
to  be  the  fame  with  Ctefiphon,  ftanding  upon  the 
Tigris,  about  three  miles  diftant  from  Selecucia,  and 
that  for  fome  time  it  was  the  capital  city  of  the  Par- 
thians. 

CALOGERI,  in  church-hiftory,  monks  of  the 
Greek  church,  divided  into  three  degrees:  the  novices, 
called  archari  ;  the  ordinary  profefled,  called  microche- 
ml ;  and  the  more  perfect,  called  megalochemi :  they  are 
likewife  divided  into  caenobites,  anchorets,  and  reclufes. 
The  casnobites  are  employed  in  reciting  their  offices 
from  midnight  to  fun-fet  ;  they  are  obliged  to  make 
three  genuflexions  at  the  door  of  the  choir,  and,  return- 
ing, to  bow  to  the  right  and  to  the  left,  to  their  bre- 
thren. The  anchorites  retire  from  theconverfation  of 
the  world,  and  live  in  hermitages  in  the  neighbourhood 
of  the  monasteries;  they  cultivate  a  little  fpot  of  ground, 
and  never  go  out  but  on  Sundays  and  holidays  to  per- 
form their  devotions  at  the  next  monaftery.  As  for 
the  reclufes,  they  flint  themfelves  up  in  grottos  and  ca- 
verns on  the  tops  of  mountains,  which  they  never  go 
out  of,  abandoning  themfelves  entirely  to  Providence  : 
they  live  on  the  alms  fent  them  by  the  neighbouring 
monasteries. 

CALOMEL,  or  dulcified  fublimate  of  mercury. 
See  Pharmacy,  Index. 

CALOPHYLLUM,  in  botany  :  A  genus  of  the 
monogynia  order  belonging  to  the  polyandria  clafs  of 
plants  :  and  in  the  natural  method  clafTed  under  thofe 
called  doubtful  by  Linnseus.  The  corolla  is  tetrapeta- 
lous  ;  the  calyx  tetraphyllous  and  coloured  ;  the  fruit 
a  globofe  plum.  There  are  two  fpecies,  both  natives 
of  India. 

CALOTTE,  a  cap  or  coif  of  hair,  fattin,  or  other 
{tuff;  an  ecclefiaftical  ornament  in  molt  Popifli  coun- 
tries.    See  Cap. 

Calotte,  in  architecture,  a  round  cavity  or  de- 
preflure,  in  form  of  a  cap  or  cup,  lathed  and  plaftered, 
ufed  to  diminifli  the  rife  or  elevation  of  a  moderate  cha- 


pel, cabinet,  alcove,  &c.  which,  without  fuch  an  ex- 
pedient, would  be  too  high  for  other  pieces  of  the 
apartment. 

CALPE,  a  mountain  of  Andalufia  in  Spain  ;  at 
the  foot  of  which,  towards  the  fea,  ltands  the  town  of 
Gibraltar.  It  is  half  a  league  in  height  towards  the 
land,  and  fo  fleep  that  there  is  no  approaching  it  on 
that  fide. 

CALPURNIUS,  (Titus),  a  Latin  Sicilian  poet, 
lived  under  the  emperor  Carus  and  his  fon.  We  have 
feven  of  his  eclogues  remaining. 

CALQJJ1NG,  or  Calking,  a  term  ufed  in  paint- 
ing, &c.  where  the  back-fide  of  any  thing  is  covered 
over  with  a  black  or  red  colour,  and  the  ftrokes  or  lines 
traced  through  on^  a  waxed  plate,  wall,  or  other  mat- 
ter, by  palling  lightly  over  each  ftroke  of  the  defign 
with  a  point,  which  leaves  an  impreffion  of  the  colour 
on  the  plate  or  wall. 

CALTHA,  in  botany  :  A  genus  of  the  monogy- 
nia order  belonging  to  the  polyandria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  26th  or- 
der, Mu  Itl fill  qua:.  There  is  no  calyx  ;  there  are  five 
petals  ;  no  nectaria  ;  the  capfules  are  many,  and  poly- 
fpermous.  There  is  only  one  fpecies  known,  which 
grows  naturally  in  moift  boggy  lands  in  many  parts  of 
England  and  Scotland.  There  is  a  variety,  with  very 
double  flowers,  which  for  its  beauty  is  prefeived  iu 
gardens.  It  is  propagated  by  parting  the  roots  in  au- 
tumn. It  fliould  be  planted  in  a  moift  foil  and  fliady 
fituation  ;  and  as  there  are  often  fuch  places  in  gardens 
where  few  other  plants  will  thrive,  fo  thefe  may  be  al- 
lowed room,  and  during  their  feafon  of  flowering  will 
afford  an  agreeable  variety.  The  flowers  gathered 
before  they  expand,  and  preferved  in  faked  vinegar, 
are  a  good  fubftitute  for  capers.  The  juice  of  the 
petals,  boiled  with  a  little  allum,  ftains  paper  yellow. 
The  remarkable  yellownefs  of  the  butter  in  fpring  is 
fuppofed  to  be  caufed  by  this  plant  :  but  cows  will  not 
eat  ir,  unlefs  compelled  by  extreme  hunger ;  and  then, 
Boerhaave  fays,  it  occafions  fuch  an  inflammation,  that 
they  generally  die.  Upon  May-day,  the  country  peo- 
ple flrew  the  flowers  upon  the  pavement  before  their 
doors.  Goats  and  iheep  eat  this  plant  ;  horfes,  cows, 
and  fwine  refufe  it. 

CALTROP,  in  botany.     See  Tribulus. 

Caltrop,  in  military  affairs,  an  inftrument  with 
four  iron  points,  difpofed  in  a  triangular  form,  fo  that 
three  of  them  are  always  on  the  ground,  and  the  fourth 
in  the  air.  They  are  fcattered  over  the  ground  where 
the  enemy's  cavalry  is  to  pafs,  in  order  to  embarrafs 
them. 

CALVARIA,  in  anatomy,  the  hairy  fcalp  or  upper 
part  of  the  head,  which,  either  by  difeafe  or  old  age, 
grows  bald  firft. 

CALVART  (Denis),  a  celebrated  painter,  was 
born  at  Antwerp  in  1552;  and  had  for  his  matters 
Profpero  Fontana  and  Lorenzo  Sabbatini.  He  open- 
ed a'fehool  at  Bologna,  which  became  celebrated  ;  and 
from  which  proceeded  Guido,  Albani,  and  other  great 
maflers.  Calvart  was  well  fkilled  in  architecture,  per- 
fpective,  and  anatomy,  which  he  confidered  as  necef- 
fary  to  a  painter,  and  taught  them  to  his  pupils.  His 
principal  works  are  at  Bologna,  Rome,  and  Reggio. 
He  died  at  Bologna  in  1619. 

CALVARY,   a  term  ufed  in  Catholic  countries  for 
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a  kind  of  chapel  of  devotion  raifed  on  a  hillock  near  a 
city,  in  memory  of  the  place  where  Jefus  Chrilt  was 
crucified  near  the  city  of  Jerufalem.  The  word  comes 
from  the  Latin  calvarium ;  and  that  from  calvus,  bald  ; 
in  regard  the  top  of  that  hillock  was  bare  and  deftitute 
of  verdure  :  which  is  alfo  fignified  by  the  Hebrew  word 
golgetha.  Such  is  the  Calvary  of  St  Valerian  near  Paris ; 
which  is  accompanied  with  feveral  little  chapels,  in  each 
of  which  is  reprefented  in  fculptureone  of  the  myfteries 
of  the  paffion. 

Calvary,  in  heraldry,  a  crofs  fo  called,  becaufe  it 
refembles  the  crofs  on  which  our  Saviour  fullered.  It 
is  always  fet  upon  fteps. 

•CALVERT,  (George)  afterwards  lord  Baltimore, 
was  born  at  Kipling  in  Yorkfhire  about  the  year  1582, 
and  educated  at  Oxford,  where  he  took  the  degree  of 
bachelor  of  arts,  and  afterwards  travelled.  At  his  re- 
turn, he  was  made  fecretary  to  Sir  Robert  Cecil  r  he 
was  afterwards  knighted,  and  in  1618  appointed  one 
of  the  principal  fecretaries  of  Mate.  But  after  he  had 
enjoyed  that  poll  about  five  years,  he  willingly  rellgned 
it;  freely  owning  to  his  majefty  that  he  was  become 
a  Roman-catholic,  fo  that  he  mud  either  be  wanting  to 
his  truft,  or  violate  his  confeience  in  difcharging  his 
office.  This  ingenuous  confeffion  fo  affected  king 
James,  that  he  continued  him  privy-counfellcr  all  his 
reign,  and  the  fame  year  created  him  baron  of  Bal- 
timore in  the  kingdom  of  Ireland.  He  had  be- 
fore obtained  a  patent  for  him  and  his  heirs,  for  the 
province  of  Avelon  in  Newfoundland  :  but  that  being 
expofed  to  the  infults  of  the  French,  he  abandon- 
ed it,  and  afterwards  obtained  the  grant  of  a  country 
on  the  north  part  of  Virginia  from  Charles  I.  who 
called  it  Maryland,  in  honour  of  his  queen  :  but  he  died 
in  April  1632  (aged  50),  before  the  patent  was  made 
out.  It  was,  however,  filled  up  to  his  fon  Cecil  Cal- 
vert lord  Baltimore;  and  bears  date  June  20th,  1632. 
It  is  held  from  the  crown  as  part  of  the  manor  of 
Windfor,  on  one  very  fingular  condition,  viz.  to  pre- 
sent two  Indian  arrows  yearly,  on  Eafter  Tuefday,  at 
the  cattle,  where  they  are  kept  and  fliown  to  vifitors. — 
His  lordfhip  wrote,  1.  A  Latin  poem  on  the  death  of 
Sir  Henry  Upton.  2.  Speeches  in  parliament.  3.  Va- 
rious letters  of  ftate.  4.  The  anfwer  of  Tom  Tell-truth. 
5.  The  practice  of  princes.  And,  6.  The  lamentation 
of  the  kirk. 

CALVI,  a  town  of  the  province  of  Lavoro,  in  the 
kingdom  of  Naples,  fituated  near  the  fea,  about  fifteen 
miles  north  of  the  city  of  Naples.  E.  Long.  14.  45. 
N.  Lat.  41.  15. 

Calvi  is  alfo  the  name  of  a  fea-port  in  the  ifland  of 
Covfica,  fituated  on  a  bay,  on  the  weft  fide  of  the 
ifland,  about  40  miles  fouth-weft  of  Baftia.  E.  Long. 
9-  5-  N.  Lat.  42.  16. 

CALVIN  (John),  the  celebrated  reformer  of  the 
Chriftian  church  from  Romifh  fnperftitions  and  doctri- 
nal errors,  and  founder  of  the  fectfince  called  Cahinljis, 
was  born  in  1509.  He  was  the  fon  of  a  cooper  of 
Noyon  in  Picardy  ;  and  his  real  name  was  Chauvin, 
which  he  chofe  to  latinize  into  Calvinus,  ftyling  him- 
felf  in  the  title-page  to  his  fir  ft  work  (a  Commentary 
on  Seneca  de  dementia'),  "  Lucius  Calvinus,  Civis  Ro- 
maiuis  ;"  an  early  proof  of  his  pride,  at  about  24  years 
of  age.  In  1529,  he  was  rector  of  Pont  l'Eveque  ;  and 
in  1534?  he  threw  up  this  benefice,  feparating  himfelf 
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entirely  from  the   Romifli  church.     The  perfection     Calvin, 
againft  the  Protcftants  in  France  (with  whom  he  was  Calvjiiiifni. 
now  afTociated)  obliged  him  to  retire  to  Baile  in  Switz-  ""       g 
erland  :  here  he  published  his  famous  Infliiutes  of  the 
Chriftian  religion  in   1535.     The  following  year,  he 
was  chofen  profefTor  of  divinity,  and  one  of  the  minif- 
ters  of  the  church,  at  Geneva.  The  next  year,  viz.  1537, 
he  made  all  the  people  folemnly  fwear  to  a  body  of  doc- 
trines; but  finding  that  religion  had  not  yet  had  any 
great  influence  on  the  morals  of  the  people,  he,  aflifted 
by  other  minifters,  declared,  that  fince  all  their  admo- 
nitions and  warnings  had  proved  unfuccefsful,  they  could 
not  celebrate  the  holy  facrament  as  long  as  thefe  dif- 
orders   reigned ;  he   alfo  declared,  that  he  could  not 
fubmit  to  fome  regulations  made  by  the  fynod  of  Berne. 
Upon  which  the  Syndics  having  fummoned  the  people, 
it  was  ordered  that  Calvin  and  two  other  minifters  fhould 
leave  the  city  within  two  days.     Upon  this  Calvin  re- 
tired   to    Sirafburg,   where  he   eftablifhed  a  French 
church,  of  which  he   was   the  firft  minifter,  and  was 
alfo  chofen  profellbr  of  divinity  there.     Two  years  af- 
ter he  was  chofen  to  affift  at  the  diet  appointed  by  the 
emperor  to  meet  at  Worms  and  at  Ratifbon  in  order  to 
appeafe   the  troubles  occafioned   by  the  difference  of 
religion.     He   went  with  Bucer,    and  entered  into  a 
conference   with  Melancton.     The  people  of  Geneva 
now  entreated  him  to  return  ;  to   which  he  confentcd, 
and  arrived    at  Geneva,  September   13th  1541.     He 
began   with  eftablifhing  a  form  of  eccleiiaitical  difci- 
pline,  and  a  confiftorial  jurifdiction,  with  the  power  of 
inflicting   all  kinds  of  canonical  punimments.     This 
was  greatly  difliked   by  many  perfons,  who  imagined 
that  the  papal  tyranny  would  foon  be  revived.    Calvin, 
however,  afTerted  on  all  occafions    the  rights  of  his 
confiflory  with  inflexible  ftrictnefs;  and  he  caufed  Mi- 
chael Servetus  to  be  burnt  at  the  ftake  for  writing  a- 
gainft  the  doctrine  of  the  Trinity.     But   though  the 
rigour  of  his  proceedings  fometimes  occafioned  great 
tumults  in  the  city,  yet  nothing  could  fhake  his  ftea- 
dinefs  and  inflexibility.     Amongft  all  the  disturbances 
of  the  commonwealth,    he  took  care  of  the  foreign 
churches  in  England,  France,  Germany,  and  in  Po* 
land  ;  and  did  more  by  his  pen  than  his  prefence,  fend- 
ing his  advice  and  inftructions  by  letter,  and  writing 
a  great  number  of  books.     This  great  reformer  died 
on  the  27th  of  May  1564,  aged  55.     His  works  were 
printed  together  at  Amfterdam  in  1671,  in  nine   vo- 
lumes folio  :  the  principal  of  which  are  his  Inftitntions, 
in  Latin,  the  beft  edition  of  which  is  that  of  Robert 
Stephens  in  1553,  in  folio  ;  and  his  Commentaries  on 
the   Holy  Scriptures. — Calvin   is   univerfally  allowed 
lo  have  had  great  talents,  an  excellent  genius,  and  pro- 
found learning.     Hisftyleis  grave  and  polite.    Inde- 
pendent of  his  fpiritual  pride,  his  morals  were  exem- 
plary ;  for  he  was  pious,  fober,  chafte,  laborious,  and 
difinterefted.     But  his  memory  can  never  be  purified 
from   the  ftain  of  burning  Servetus:  it   ill  became  a 
reformer  to  adopt  the  moft  odious  practice  of  the  cor- 
rupt church  of  Rome. 

CALVINISM,  the  doctrine  and  fentiments  of 
Calvin  and  bis  followers.  Calvinifm  fubfifts  in  its 
grcateft  purity  in  the  city  of  Geneva ;  and  from  thence 
it  was  firft  propagated  into  Germany,  France,  the  U-  • 
nited  Provinces,  and  England.  In  France  it  was  abo- 
lifhed  by  the  revocation  of  the  edict  of  Nantz  in  1685- 
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Oalvlnifin  It  has  been  the  prevailing  religion  in  the  United  Pro- 
|  .  vinces  ever  fince  the  year  1571.  The  theological  fyf- 
es"  tern  of  Calvin  was  adopted,  and  made  the  public  rale 
of  faith  in  England,  ander  the  reign  of  Edward  VI. 
and  the  church  of  Scotland  was  modelled  by  John 
Knox,  the  difciplc  of  Calvin,  agreeably  to  the  doc- 
trine, rites,  and  form  of  ecclefiaftical  government  efta- 
blifhed  at  Geneva.  In  England  it  has  declined  fince 
the  time  of  queen  Elizabeth ;  though  it  ftill  fubfifts, 
fome  fay  a  little  allayed,  in  the  articles  of  the  eftablifh- 
cd  church  5  and  in  its  rigour  in  Scotland. 

The  diftinguilhing  theological  tenets  of  Calvinifm, 
as  the  term  is  now  generally  applied,  refpeft  the  doc- 
trines of  Predestination,  or  particular  Election 
and  Reprobation,  original  Sin,  particular  Re- 
demption, effectual,  or,  as  fome  have  called  it,  irre- 
fiflible  Grace  in  regeneration,  Justification  by 
faith,  Perseverance,  and  the  Trinity.  See  each 
of  thefe  articles. 

Belldes  the  doctrinal  part  of  Calvin's  fyftem,  which, 
fo  far  as  it  differs  from  that  of  other  reformers  of  the 
fame  period,  principally  regarded  the  abfolute  decree 
of  God,  whereby  the  future  and  eternal  condition  of 
the  human  race  was  determined  out  of  mere  fovereign 
pleafure  and  free-will;  it  extended  likewife  to  the  dif- 
ciplinc  and  government  of  the  Chriftian  Church,  the 
nature  of  the  Eucharifl,  and  the  qualification  of  thofe 
who  were  entitled  to  the  participation  of  it.  Calvin 
eonfidered  every  church  as  a  feparate  and  independent 
body,  inverted  with  the  power  of  legiflation  for  itfelf. 
He  propofed  that  it  Ihould  be  governed  by  prefbyteries 
and  fynods  compofed  of  clergy  and  laity,  without 
bifhops,  or  any  clerical  fubordination ;  and  maintain- 
ed, that  the  province  of  the  civil  magiftrate  extended 
only  to  its  protection  and  outward  accommodation. 
In  order  to  facilitate  an  union  with  the  Lutheran  church, 
he  acknowledged  a  real,  though  fpiritnal,  prefence  of 
Chrift,  in  the  Eucharifl,  that  true  Chriftians  were  unit- 
ed to  the  man  Chrift:  in  this  ordinance,  and  that  di- 
vine grace  was  conferred  upon  them,  and  fealed  to 
them,  in  the  celebration  of  it  ;  and  lie  confined  the 
privilege  of  communion  to  pious  and  regenerate  be- 
lievers. In  France  the  Calvinifts  are  diftinguifhed  by 
the  name  of  Huguenots ;  and,  among  the  common  peo- 
ple, by  that  of  Parpaillots.  In  Germany  they  are  con- 
founded with  the  Lutherans,  under  the  general  title 
Protectants ;  only  fometimes  diflinguilhed  by  the  name 
Reformed 

CALVINISTS,  in  chrch-hiftory,  thofe  who  fol- 
low the  opinions  of  Calvin.  See  the  two  preceding 
articles. 

Crypto-CALViNisrs,  a  name  given  to  the  favourers 
of  Calvinifm  in  Saxony,  on  account  of  their  fecret  at- 
tachment to  the  Genevan  doctrine  and  difcipline. 
Many  of  them  fuffered  by  the  decrees  of  the  convoca- 
tion of  Torgaw,  held  in  1576.  The  Calvinifls  in  their 
progrefs  have  divided  into  various,  branches,  or  leffer 
fects. 

CALVISIUS,  (Seth)  a  celebrated  German  chro- 
nologer  in  the  beginning  of  the  17th  century.  He 
wrote  Elenchus  calendarii  Gregorian],  et  duplex  calen- 
darii tnelioris  forma,  and  other  learned  works,  toge- 
ther with  fome  excellent  treatifes  on  mufic.  He  died 
in   1617,  aged  61. 

CALVITTES,  ovCalvitium,  in  medicine,  bald- 


nefs,  or  a  want  of  hair,  particularly  c*  the  fincipot,    Calemtt. 

occafioned  by  the  moifture  of  the  head,  which  fhould  ' — —* 

feed  it,  being  dried  up,  by  fome  difeafe,  old  age, 
or  the  immoderate  ufe  of  powder,  &c.  See  Alo- 
pecia. 

CALUMET,  a  fymbolieal  inftrument  of  great  im- 
portance among  the  American  Indians. — It  is  nothing 
more  than  a  pipe,  whofe  bowl  is  generally  made  of  a 
foft  red  marble,  the  tube  of  a  very  long  reed,  orna- 
mented with  the  wings  and  feathers  of  birds.  No  af- 
fair of  confequence  is  tranlacted  without  the  calumet. 
It  ever  appears  in  meetings  of  commerce  or  exchanges; 
in  congrefTes  for  determining  of  peace  or  war;  and 
even  in  the  very  fury  of  a  battle.  The  acceptance  of  the 
calumet  is  a  mark  of  concurrence  with  the  terms  pro- 
pofed  ;  as  the  refufal  is  a  certain  mark  of  rejection. 
Even  in  the  rage  of  a  conflict  this  pipe  is  fometimes 
offered  ;  and  if  accepted,  the  weapons  of  deftruction 
inftantly  drop  from  their  hands,  and  a  truce  enfues. 
It  feems  the  facrament  of  the  favages  ;  for  no  compact 
is  ever  violated  which  is  confirmed  by  a  whiff  from 
this  holy  reed.  When  they  treat  of  war,  the  pipe  and 
all  its  ornaments  are  ufually  red,  or  fometimes  red  on- 
ly on  one  fide.  The  fize  and  decorations  of  the  calu- 
met are  for  the  moft  part  proportioned  to  the  quality 
of  the  perfons  to  whom  they  are  prefented,  and  to  the 
importance  of  the  occajion.  The  calumet  of  peace  is  dif- 
ferent from  that  of  war.  They  make  ufe  of  the  for- 
mer to  feal  their  alliances  and  treaties,  to  travel  with 
fafety,  and  to  receive  ftrangers ;  but  of  the  latter  to 
proclaim  war.  It  confifls  of  a  red  flone,  like  marble, 
formed  into  a  cavity  refembling  the  head  of  a  tobacco 
pipe,  and  fixed  to  a  hollow  reed.  They  adorn  it  with 
feathers  of  various  colours  ;  and  name  it  the  calumet 
of  the  fun,  to  which  luminary  they  prefent  it,  in  ex- 
pectation of  thereby  obtaining  a  change  of  weather 
as  often  as  they  defire.  From  the  winged  ornaments  of 
the  calumet  and  its  conciliating  ufes,  writers  compare 
it  to  the  caduceus  of  Mercury,  which  was  carried  by 
the  caduceatores,  or  mefTengers  of  peace,  with  terms 
to  the  hoftile  ftates.  It  is  lingular,  that  the  moft  re- 
mote nations,  and  the  moft  oppofite  in  their  other 
enftoms  and  manners,  Ihould  in  fome  things  have, 
as  it  were,  a  certain  confent  of  thought.  The  Greeks 
and  the  Americans  had  the  fame  idea,  in  the  inven- 
tion of  the  caduceus  of  the  one,  and  the  calumet  of  the 
other. 

Dance  of  the  Calumet,  is  a  folemn  rite  among  the 
Indians  on  various  occalions.  They  dare  not  wafh 
themfelves  in  rivers  in  the  beginning  of  fummer,  nor 
tafte  of  the  new  fruits,  without  performing  it;  and 
the  fame  ceremony  always  confirms  a  peace  or  precedes 
a  war.  It  is  performed  in  the  winter-time  in  their 
cabins,  and  in  fummer  in  the  open  fields.  For  this 
purpofe  they  choofe  a  fpot  among  trees  to  fhade 
them  from  the  heat  of  the  fun,  and  lay  in  the  middle 
a  large  mat,  as  a  carpet,  fetting  upon  it  the  monitor, 
or  god,  of  the  chief  of  the  company.  On  the  right 
hand  of  this  image  they  place  the  calumet,  as  their 
great  deity,  erecting  around  it  a  kind  of  trophy  with 
their  arms.  Things  being  thus  difpoled,  and  the  hoar 
of  dancing  come,  thofe  who  are  to  fing  take  the  moil 
honourable  feats  under  the  fhade  of  the  trees.  The 
company  is  then  ranged  round,  every  one  before  he  fits 
down,  faluting  the  monitor,  which  is  done  by  blowing 
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upon  it  the  fnioke  of  their  tobacco.  Each  perfon  next 
receives  the  calumet  in  rotation,  and  holding  it  with 
both  hands,  dances  to  the  cadence  of  the  vocal  mulic, 
which  is  accompanied  with  the  beating  of  a  fort  of 
drum.  During  this  cxereife,  he  gives  a  fignal  to  one 
of  their  warriors, who  takes  a  bow,  arrow, "and  axe,  from 
the  trophies  already  mentioned,  and  fights  him ;  the 
former  defending  himfelf  with  the  calumet  only,  and 
both  of  them  dancing  all  the  while.  This  mock  en- 
gagement being  over,  he  who  holds  the  calumet  makes 
a  fpeech,  in  which  he  gives  an  account  of  the  battles 
he  has  fought,  and  the  prifoners  he  has  taken,  and 
then  receives  a  cloak,  or  fome  other  prefent,  from  the 
chief  of  the  ball.  He  then  refigns  the  calumet  to  an- 
other, who  having  acted  a  fnnilar  part,  delivers  it  to  a 
third,  who  afterwards  gives  it  to  his  neighbour,  till  at 
laft  the  inllrument  returns  to  the  perfon  that  began  the 
ceremony,  who  prefents  it  to  the  nation  invited  to  the 
feaft,  as  a  mark  of  their  friendship,  and  a  confirmation 
of  their  alliance,  when  this  is  the  occafion  of  the  en- 
tertainment. 

CALUMNY,  the  crime  of  acciifing  another  faifely, 
and  knowingly  fo,  of  fome  heinous  offence. 

Oath  of  Calumny,  Jur  amentum  (or  rather  Jus  yd- 
random)  Calu?uni<z,  among  civilians  and  canonifls,  was 
an  oath  which  both  parties  in  a  caufe  were  obliged  to 
take  :  the  plaintiff  that  he  did  not  bring  his  charge, 
and  the  defendant  that  he  did  not  deny  it,  with  a  deiign 
to  abufe  each  other,  but  becaufe  they  believed  their 
caufe  was  juft  and  good  ;  that  they  would  not  deny 
the  truth,  nor  create  unneceifary  delays,  nor  offer  the 
judge  or  evidence  any  gifts  or  bribes.  If  the  plaintiff 
refufed  this  oath,  the  complaint  or  libel  was  difmifTed  ; 
if  the  defendant,  it  was  taken  pro  confejfo.  Thiscuftom 
was  taken  from  the  ancient  atbletse  ;  who,  before  they 
engaged,  were  to  fwear  that  they  had  no  malice,  nor 
would  ufe  any  unfair  means  for  overcoming  each  other. 
The  juramentum  calumnia  is  much  difufed,  as  a  great 
occafion  of  perjury.  Anciently  the  advocates  and  proc- 
tors alfo  took  this  oath  ;  but  of  late  it  is  dlfpenfed 
with,  and  thought  fufficient  that  they  take  it  once  for 
all  at  their  firft  admiihon  to  practice.  See  alfo  Law, 
Part  III.  n°  clxxxiv.  7. 

CALVUS  (Cornelius  Licinius),  a  celebrated  Ro- 
man orator,  was  the  friend  of  Catullus  ;  and  flourifhed 
64  B.  C.     Catullus,  Ovid,  and  Horace,  fpeakof  him. 

CALX  properly  fignifies  lime,  but  is  alfo  ufed  by 
chemifts  and  phyficians  for  a  fine  powder  remaining 
after  the  calcination  or  corrofion  of  metals  and  other 
mineral  fubftances.  All  metallic  calces,  at  leaft  all 
thofe  made  by  fire,  are  found  to  weigh  more  than  the 
metal  from  which  they  were  originally  produced.  See 
the  article  Fire. 

Calx  Nat iv a,  in  natural  hiftory,  a  kind  of  marly 
earth,  of  a  dead  whitiih  colour,  which,  if  thrown  into 
water,  makes  a  confiderable  bubbling  and  hilling  noife, 
and  has,  without  previous  burning,  the  quality  of  ma- 
king a  cement  like  lime  or  plafter  of  Paris. 

Calx  Viva,  or  Quick-lime,  that  whereon  no  water 
has  been  caft,  in  contradiftinction  to  lime  which  has 
been  baked  by  pouring  water  on  it. 

CALYBITES,  the  inhabitants  of  a  cottage,  an  ap- 
pellation given  to  divers  faints  on  account  of  their 
long  rellJence  in  fome  hut,  by  way  of  mortification. 


The  word  is  formed  from  kslkwvttu,  tegs,  I  cover ; 
whence  kuwCm,  a  little  cot. — The  Romifh  church  com- 
memorates St  John  the  calybites  on  the  15th  of  De- 
cember. 

CALYCANTHEM^,  in  botany,  an  order  of  plants 
in  the  Fragmenta  ?nethodi  naturalis  of  Linnaeus,  in 
which  are  the  following  genera,  viz.  epilopium,  Oeno- 
thera, juffissa,  ludivigia,  oldenlandia,  ifnarda,  &c. 
See  Botany,  feet.  vi.  17.    . 

CALYCANTHUS,    in   botany  :    A    genus   of  the 
polygynia  order,  belonging  to  the  icofandria  clafs  of 
plants  ;  and  in  the  natural  method  clafTed  with  thofe 
of  which  the  order  is  doubtful.     The  calyx  is  mono- 
phyllous,  urceolate,  or  blown  up  ;  fquarrofe,  or  friz- 
zled with  fmall  coloured  leaves,  the  corolla  confifting 
of  theleaveson  thecalyx;  the  llyles  are  numerous,  each 
with  a  glandular   ftigma  ;   the  feeds  are  many,  each 
with  a  train,  within  a  fucculent  calyx.    There  are  two 
fpecies  ;  namely,  1.  The  prsecox,  which  is  not  quite 
inured   to  England  ;  and,   2.  The  floridus,    a  flower- 
ing calycanthus,  or  Carolina  alfpice  tree,  a  native  of 
Carolina.    It  feldom  grows,  in  Britain,  to  more  than 
five  feet  high.  It  divides  into  many  branches  irregularly 
near  the  ground.     They  are  of  a  brown  colour,  and 
being  bruifed  emit  a  molt  agreeable  odour.    The  leaves 
that  garniih  this  delightful  aromatic  are  of  an  oval  fi- 
gure, pointed  :  They  are  near  four  inches  long,  and 
are  at  leaft  two  and  a  half  broad,  and  are  placed  oppo- 
fite  by  pairs  on  the  branches.     At   the   end  of  thefe 
ftand  the  flowers,  of  a  kind  of  chocolate-purple  colour, 
and  which  are  polIeHed  of  the  oppofite  qualities  of  the 
bark  on  the  branches.    They  itand  fingle  on  their  fbort 
footftalks,  come  out  in  May  and  June,  and  are  fuc- 
ceeded  by  ripe  feeds  in   England.     The  propagation 
of  this  fhrub  is  not  very  difficult  ;   though  more  than 
common  care  muft  be   taken,  after  fmall  plants  are 
obtained,  to  preferve  them  till  they  are  of  a  fize  to  be 
ventured  abroad.     The  laft  year's  fhoots,  if  laid  in  the 
ground,  the  bark  efpecially  being  a  little  bruifed,  will 
ftrike  root  within  the  compafs  of  twelve  months,  par- 
ticularly if  the  layers  are  {haded,  and  now  and  then 
watered  in  the  fummer's  drought.     In  the  fpring  they 
fhould  be  taken  off,  and  planted  in  pots  ;  and  if  thefe 
are  afforded  a  fmall  degree  of  heat  in  a  bed,  they  will 
ftrike  fo  much  the  foouer  and  ftronger.     After  they 
have  been  in  this  bed  a  month  or  fix  weeks,  they  fhould 
be  taken  out.     In  the  heat  of  the  fummer  they  lhould 
be  placed  in  the  fhade  ;  and  if  the  pots  are  plunged 
into  the  natural  ground,  it  will  be  fo  much  the  better. 
At  the  approach  of  the  fucceeding  winter's  bad  wea- 
ther,  the  pots  fhould  be  removed  into  the  green-houfe, 
or  fome  fbelter,  and  in  the  fpring  may  refume  their  old 
ftations  :  and  this  fhould  be  repeated  till  they  are  of  a 
proper  fize  and  ftrength  to  be  planted  out  to  ftand.     If 
the  pots  in  which  they  were  firft  planted  were  fmall, 
they  may  be  fhifted  into  larger  a  fpring  or  two  after  ; 
and,  when  they  have  got  to  be  pretty  ftrong  plants, 
they  may  be  turned  out,  mould  and  all,  into  the  places 
where  they  are  to  remain.     By  this  care  of  potting 
them,   and  houiing  them  during  the  fevere  weather  in 
winter,  the  young  crop  will  be  preferved  ;  otherwife, 
if  they  were  planted  immediately  abroad,  the  firft  hard 
froft  the  enfuing  winter  would  deftroy  them  all :  Tan- 
ner's bark  about  their  roots  will  be  the  moft  proper 
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Calyciflora  fecarity  ;  as  they  are  at  belt,  when  full  grown,  but 
:l         tender  plants,  and  mull  have  the  warmeft  iituation  and 
Camaieu.   the  drieft  roil. 

'       "  CALYCIFLORiE,    in  botany,  the  16th   order  in 

Linnaeus's  Fragmenta  methodi  naturalis,  confiding  of 
plants  which,  as  the  title  imports,  have  the  ftamina 
(the  flower)  inferted  into  the  calyx.  This  order  con- 
tains the  following  genera,  viz.  eleagnus,  hippophae, 
ofvris,  and  trophis.     See  Botany,  feci.  vi.  16. 

'CALYCIST^E  (from  calyx  the  flower-cup),  fyfte- 
matic  botanifts,  fo  termed  by  Linnaeus,  who  have  ar- 
ranged all  vegetables  from  the  different  fpecies,  flruc- 
ture,  and  other  circumftances,  of  the  calyx  or  flower- 
cup.  The  only  fyftems  of  this  kind  are  the  Character 
plantarum  novus,  a  pofthumous  work  of  Magnolius, 
profeflbr  of  botany  at  Montpelier,  publilhed  in  1720; 
and  Linnaeus's  Methodus  calycina,  publilhed  in  his 
Clajfes  plantar  inn,  at  Leyden,  in  1738.  See  Botany, 
p.  425. 

CALYDON,  (anc.  geog.),  a  town  of  iEolia,  fitu- 
ated  feven  miles  and  a  half  from  the  fea,  and  divided 
by  the  river  Evenus  :  the  country  was  anciently  called 
Molls,  from  the  iEolians  its  inhabitants.  This  country 
was  famous  for  the  ftory  of  Meleager  and  the  Calydo- 
nian  boar. 

CALYPSO,  in  fabulous  hiftory,  a  goddefs,  who 
was  the  daughter  of  Oceanus  and  Tethys,  or,  as  others 
fay,  of  Atlas.  She  was  queen  of  the  illand  of  Ogygia, 
which  from  her  was  called  the  illand  of  Calypfo.  Ac- 
cording to  Homer,  Ulyfles  fuffered  fhipwreck  on  her 
coaft,  and  ftaid  with  her  feveral  years. 

CALYPTRA,  among  botanifts,  a  thin  membrana- 
ceous involncrum,  nfually  of  a  conic  figure,  which  co- 
vers the  parts  of  fructification.  The  capfules  of  moft 
of  the  molfes  have  calyptrae. 

CALYX,  among  botanifts,  a  general  term  expref- 
fmg  the  cup  of  a  flower,  or  that  part  of  a  plant  which 
furrounds  and  fupports  the  other  parts  of  the  flower. 

The  cups  of  flowers  are  very  various  in  their  ftruc- 
ture,  and  on  that  account  diftinguifhed  by  feveral 
names,  as  perianthium,  involncrum,  fpatha,  gluma,  &c. 
See  Botany,  p.  439. 

CALZADA,  a  town  of  Old  Caftile  in  Spain,  feat- 
ed  on  the  river  Leglera.  W.  Long  2.  47.  N.  Lat. 
42.  12. 

CAMiEA,  in  natural  hiftory,  a  genus  of  the  femi- 
pellucid  gems  approaching  to  the  onyx  ftrudture,  be- 
ing com pofed  of  zones,  and  formed  on  a  chryftalline 
balls  ;  but  having  their  zones  very  broad  and  thick, 
and  laid  alternately  one  on  another,  with  no  common 
matter  between  ;  ufually  lefs  tranfparcnt,  and  more 
debafed  with  earth,  than  the  onyxes. 

1.  One  fpecies  of  the  camaea  is  the  dull-looking 
onyx,  with  broad  black  and  white  zones  ;  and  is  the 
camaea  of  the  moderns,  and  the  Arabian  onyx.  This 
fpecies  is  found  in  Egypt,  Arabia,  Perfia,  and  the  Eaft 
Indies.  2.  Another  fpecies  of  the  camaea  is  the  dull 
broad  zoned,  green  and  white  cam'sea,  or  the  jafpi- 
cameo  of  the  Italians  :  it  is  found  in  the  Eaft  Indies, 
and  in  fume  parts  of  America.  3.  The  third  is  the  hard 
camaea,  with  broad  white  and  chefnut  coloured  veins. 
4.  The  hard  camaea,  with  bluifh,  white,  and  flefh-co- 
loured  broad  veins,  being  the  fardonyx  of  Pliny's  time, 
only  brought  from  the  Eaft  Indies. 

CAMAIEU,  or  Camay  eu,  a  word  ufed  to  exprefs 
a  peculiar  fort  of  onyx :   alfo  by  fome  to  exprefs  a 


ftone,  whereon  arc  found  various  figures,  and  repre-    Camaiew 
fentations  of  landfcapes,  &c.  formed  by 'a  kind  of  lufus         II 
natura  ;    fo   as    to  exhibit  pictures  without  painting,  pamarana. 
The  word  comes  from  camehuia,  a  name  the  Orientals 
give  to  the  onyx,  when  they  find,  in  preparing  it,  a- 
nother  colour  ;  as  who  fhould  fay,  afecond  fions.    It  is 
of  thefe  camaieux  Pliny  is  to  be  underftood  whd'n  he 
fpeaks  of  the  manifold  pi&ure  of  gems,  and  the  party- 
coloured  fpots  of  precious  ftones  :  Ge?nmarum  piCrura 
tarn  multiplex,  lapidumqus  tarn  difcolores  macula. 

Camaieu  is  alfo  applied  by  others  to  thofe  precious 
ftones,  as  onyxes,  cornelians,  and  agates,  whereon  the 
lapidaries  employ  their  art  to  aid  nature,  and  perfect 
thofe  reprefentations.     See  Camjea. 

Camaieu  is  alfo  frequently  applied  to  any  kind  of 
gem,  whereon  figures  may  be  engraven  either  indent- 
edly  or  in  relievo.  In  this  fenfe  the  lapidaries  of  Pa- 
ris are  called  in  their  ftatutes,  cutters  of  camayeux, 

A  fociety  of  learned  men  at  Florence  undertook  to 
procure  all  the  cameos  or  camayeux,  and  intaglios  in  the 
great  duke's  gallery  to  be  engraven  ;  and  began  to 
draw  the  heads  of  divers  emperors  in  cameos. 

Camaieu  is  alfo  ufed  for  a  painting,  wherein  there 
is  only  one  colour  ;  and  where  the  lights  and  fhadows 
are  of  gold,  wrought  on  a  golden  or  azure  ground. 
When  the  ground  is  yellow,  the  French  call  it  cirage  ; 
when  grey,  grijfaile.  This  kind  of  work  is  chiefly 
ufed  to  reprefent  baflb  relievos:  the  Greeks  call  pieces 

of  this  fort  ^ovoj^pffl^aTa. 

CAMALDULIANS,  Camaldunians,  or  Ca- 
maldolites,  an  order  of  religious,  founded  by  Ro- 
muald,  an  Italian  fanatic,  in  1023,  in  the  horrible 
defart  of  Camaldoli,  otherwife  called  Campo-Malduli, 
fituate  in  the  ftate  of  Florence,  on  the  Apennines. 
Their  rule  is  that  of  St  Benedict.  ;  and  their  houfes, 
by  the  ftatutes,  are  never  to  be  lefs  than  five  leagues 
from  cities.  The  Cavialdulians  have  not  borne  that 
title  from  the  beginning  of  their  order  ;  till  the  clofe 
of  the  eleventh  century  they  were  called  Romualdins, 
from  the  name  of  their  founder.  Till  that  time,  Ca- 
vialdulian  was  a  particular  name  for  thofe  of  the  defart 
Camaldoli ;  and  D.  Grandi  obferves,  was  not  given  to 
the  whole  order,  in  regard  it  was  in  this  monaftery 
that  the  order  commenced,  but  becaufe  the  regulation 
was  beft  maintained  here. 

Guido  Grandi,  mathematician  of  the  great  duke  of 
Tufcany,  and  a  monk  of  this  order,  has  publilhed 
Camaldulian  Differtations,  on  the  origin  and  eftablifh- 
ment  of  it. 

The  Camaldolites  were  diftinguifhed  into  two  clafTes, 
of  which  the  one  were  coenobites,  and  the  other 
eremites. 

CAMALODUNUM  (anc.  geog.),  a  town  of  the 
Trinobantes,  the  firft  Roman  colony  in  Britain,  of 
veterans,  under  the  emperor.  From  the  Itineraries  it 
appears  to  have  flood  where  now  Maiden  flands.  It 
continued  to  be  an  open  place  under  the  Romans;  a 
place  of  pleafure  rather  than  ftrength  ;  yet  not  un- 
adorned with  fplendid  works,  as  a  theatre  and  a  temple 
of  Claudius  :  which  the  Britons  confidered  as  badges 
of  flavery,  and  which  gave  rife  to  feveral  feditions  and 
commotions.  It  flands  on  a  bay  of  the  fea,  at  the 
mouth  of  the  Chelmer,  in  the  county  of  EfTex  ;  the 
modern  name  is  curtailed  from  the  ancient. 

CAMARANA,  an  ifland  of  Arabia,  in  the  Red 
S«a;  whofe  inhabitants  are  little  and  black.    It  is  the 
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eamaflei   heft  of  all  the  i Hands  in  this  fea,  and  here  they  fifh  for 

II  coral  and  pearls.  N.  Lat.  15.  o. 
Cambayes.  CAMASSEI,  or  Camace,  (Andrea),  painter  of 
hiftory  and  landfcape,  was  born  at  Bevagna,  and  at  firft 
learned  the  principles  of  delign  and  colouring  from 
Domenichino;  but  afterwards  he  ftudied  in  the  fchool 
of  Andrea  Sacchi,  and  proved  a  very  great  painter. 
He  was  employed  in  St  Peter's  at  Rome,  as  alfo  at 
John  Lateran  ;  and  his  works  are  extremely  admired, 
tor  the  fvveetnefs  of  his  colouring,  the  elegance  of  his 
thoughts  and  defign,  and  likewife  for  the  delicacy  of  his 
pencil.  Sandrart  laments  that  the  world  was  deprived  of 
fo  promifing  a  genius,  in  the  very  bloom  of  life,  when 
his  reputation  was  daily  advancing.  He  died  in  1657. 
At  St  John  Lateran  are  to  be  feen,  the  Battle  of  Con- 
ftantine  and  Maxentius ;  and  the  Triumph  of  Con- 
ftantine;  which  are  noble  and  grand  compofitions  ; 
and  they  afford  fufficient  proofs  of  the  happinefs  of  his 
invention  and  the  correctnefs  of  his  execution.  Alfo 
at  Wilton,  the  feat  of  the  earl  of  Pembroke,  there  is  a 
picture  of  Venus  with  the  Graces,  faid  to  be  by  the 
hand  of  CamafTei. 

CAMARCUM,  (anc.  geog.),  the  capital  of  the 
Nervii,  a  people  of  Gallia  Belgica,  (Antonine,  Peutin- 
ger)  ;  before  whofe  time  no  mention  was  made  of  it. 
Now  Cambray,  capital  of  the  Cambrefis,  in  French 
Flanders.     E.  Long.  3.  15.  N.  Lat.  50.  15. 

CAMARINA,  (anc.  geog.)  a  city  of  Sicily,  built 
by  the  Syracufans  on  an  eminence  near  the  fea,  in 
the  fouth  of  Sicily,  to  the  weft  of  the  promontory 
Pachynum,  between  two  rivers,  the  Hipparis  and 
Oanus.  Of  fo  famous  a  city  nothing  now  remains  but 
its  name  and  ancient  walls,  a  mile  and  a  half  in  compafs, 
with  the  flight  remains  of  houfes  :  now  called  Cama- 
rana. 

Camarika  Palus,  a  marfli  or  lake,  near  the  city  Ca- 
marina,  and  from  which  it  took  its  name.  In  a  time  of 
drought,  the  ftench  of  the  lake  produced  a  peftilence  ; 
upon  which  the  inhabitants  confulted  the  oracle,  whe- 
ther they  lhould  not  quite  drain  it.  The  oracle  difluaded 
them:  thev  ^cwithftandingdrained  it,  and  opened  a  way 
for  thei*-  enemies  tocome  and  plunder  their  city  :  hence 
the  pioverb,  Ne  moveas  Camarinam,  that  is,  not  to  re- 
move one  evil  to  bring  on  a  greater.  Now  Lago  di  Ca- 
marana,  fituate  in  a  beautiful  plain,  under  the  very  walls 
ef  Camarina,  and  of  a  triangular  form. 

CAMAYEU.     SeeCAMAiEu. 

CAMBAIA,  or  Camp  ay,  a  town  of  Alia,  in  In- 
dia, and  in  the  peninfula  on  this  fide  the  Ganges  ;  ca- 
pital of  a  province  of  the  fame  name  ;  but  more  com- 
monly called  Guzarat.  It  is  feated  at  the  bottom  of 
a  gulph  of  the  fame  name,  on  a  fmall  river  ;  is  a  large 
place  with  high  walls,  and  has  a  pretty  good  trade. 
The  prodtuSt  and  manufactures  are  inferior  to  few 
towns  in  India  ;  for  it  abounds  in  corn,  cattle,  and 
filk  ;  and  cornelian  and  agate  ftonesare  found  in  its  ri- 
vers. The  inhabitants  are  noted  for  embroidery  ;  and 
fome  of  their  quilts  have  been  valued  at  40I.  It  is 
fubject  to  the  Great  Mogul.  E.  Long.  72.  15.  N. 
Lat.  22.  30. 

CAMBAYES,    in    commerce,  cotton   cloths   made 

at  Bengal,  Madras,  and  fome  other  places  on  the  coaft 

^^5f  Coromandel.     They  are  proper  for  the  trade  of 

Marfeilles,  whilher  the  Englifhat  Madras  fend  great 

numbers  of  them.  Many  are  alfo  imported  into  Holland. 


CAMBER,  according  to  monkifii  hiftorian<s,  one 
of  the  three  fons  of  Brute,  who,  upon  his  father's 
death,  had  that  part  of  Britain  affigned  him  for  his 
fhare,  called  from  him  Cambria,  now  Wales. 

CAMBER-Beam,  among  builders,  a  piece  of  timber 
in  an  edifice  cut  archwife,  or  with  an  obtufe  angle  in 
the  middle,  commonly  ufed  in  platforms,  as  church- 
leads,  and  on  other  occafions  where  Ion"-  and  ftronp; 
beams  are  required. 

CAMBERED-Decks,  among  fhip-builders.  The 
deck  or  flooring  of  a  {hip  is  faid  to  be  cambered,  or  to 
lie  cambering,  when  it  is  higher  in  the  middle  of  the 
fhip's  length,  and  droops  toward  the  Item  and  ftern, 
or  the  two  ends.  Alfo  when  it  lies  irregular  ;  a  circum- 
llance  which  renders  the  fbip  very  unfit  for  war. 

CAMBERT,  a  French  mufician  in  the  17th  cen- 
tury, was  at  firft  admired  for  the  manner  in  which  he 
touched  the  organ,  and  became  fuperintendant  of  the 
mulic  to  Anne  of  Auftria  the  queen-mother.  The 
abbe  Perrin  affociated  him  in  the  privilege  he  obtained 
of  his  majefty,  of  fetting  up  an  opera  in  1669.  Cam- 
ben  fet  to  mulic  two  paftorals,  one  entitled  Pomona  ; 
the  other  Ariadne,  which  were  the  firft  operas  given 
in  France.  He  alfo  wrote  a  piece  entitled  The  pains  and 
pleafures  of  love,  Thefe  pieces  pleafed  the  public  ;  yet 
in  1672,  Lully  obtaining  the  privilege  of  the  opera, 
Cambert  was  obliged  to  go  to  England,  where  he 
became  fuperintendant  of  the  mulic  to  king  Charles  II. 
and  died  there  in  1677. 

CAMBIO,  an  Italian  word  which  fignifies  exchange '* 
commonly  ufed  at  Provence,  and  in  fome  other  coun- 
tries, particularly  Holland. 

CAMBIST,  a  name  given  in  France  to  thofe  who 
trade  in  notes  and  bills  of  exchange.  The  word  cam- 
bift,  though  a  term  of  antiquity,  is  even  now  a  technical 
word,  of  fomeufe  among  merchants,  traders,  and  bank- 
ers. Some  derive  it  from  the  Latin  cambium,  or  ra- 
ther cambio. 

CAMBLET,  or  Chamblet,  a  fluff  fometimes  of 
wool,  fometimes  filk,  and  fometimes  hair,  efpecially 
that  of  goats,  with  wool  or  filk:  in  fome,  the  warp 
is  filk  and  wool  twifted  together,  and  the  woof  hair. 

The  true  or  oriental  camblet  is  made  of  the  pure- 
hair  of  the  fort  of  goat,  frequent  about  Angora,  and 
which  makes  the  riches  of  that  city,  all  the  inhabitants 
whereof  are  employed  in  the  manufacture  and  com- 
merce of  camblets.  It  is  certain  we  find  mentioned  in 
middle-age  writers  of  fluffs  made  of  camel's  hair,  un- 
der the  denominations  of  cmnsletum  and  camelinumt 
whence  probably  the  origin  of  the  term  ;  but  thefe 
are  represented  as  ftrangely  coarfe,  rough,  ana  prick- 
ly, and  feem  to  have  been  chiefly  ufed  among  the 
monks  by  way  of  mortification,  as  the  hair-flfirt  of  la- 
ter times. 

We  have  no  eamblets  made  in  Europe  of  the  goats 
hair  alone  ;  even  at  Brulfels,  they  find  it  necelfary  to 
add  a  mixture  of  woollen  thread. 

England,  France,  Holland,  and  Flanders,  are  the 
chief  places  of  this  manufacture.  Bruflels  exceeds  them 
all  in  the  beauty  and  quality  of  its  camblets  :  thofe  of 
England  are  reputed  the  fecond. 

Figured  Camblets,  are  thofe  of  one  colour,  whereon 
are  lumped  various  figures,  flowers,  foliage,  &c.  by 
means  of  hot  irons,  which  are  a  kind  of  moulds,  palled 
together  with  the  fluff,  under  a  prefs.     Thefe  are  chief- 
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Camblets  ]y  brought  from  Amiens  and  Flanders:  the  commerce 
II  of  thefe  was  anciently  much  more  confiderable  than  at 

Cauibra^  prefeRt. 

Watered-CAMBLETS,  thofe  which,  after  weaving,  re- 
ceive a  certain  preparation  with  water;  and  are  after- 
wards palled  under  a  hot-prefs,  which  gives  them  a 
fmoothnefs  and  luftre. 

JVtwed-CAMBLETS,  are  thofe  whereon  waves  are  im- 
prelfed,  as  on  tabbies ;  by  means  of  a  calender  under 
which  they  are  pafTed  and  repaffed  feveral  times. 

The  manufacturers,  &c.  of  camblets  are  to  take  care 
they  do  not  acquire  any  falfe  and  needlefs  plaits ;  it  be- 
ing almoft  impofllble  to  get  them  out  again.  This  is 
notorious,  even  to  a  proverb  :  we  fay,  a  perfon  is  like 
camblet,  he  has  taken  his  plait. 

CAMBODIA,  a  kingdom  of  Afia,  in  the  Eaft-In- 
dies,  bounded  on  the  north  by  the  kingdom  of  Laos, 
on  the  eaft  by  Cochin-China  and  Chiapa,  and  on  the 
fouth  and  weft  by  the  gulph  and  kingdom  of  Siam  ; 
divided  by  a  large  river  called  Meco/j.  The  capital 
town  is  of  the  fame  name,  feated  on  the  weftern  more 
of  the  laid  river,  about  150  miles  north  of  its  mouth. 
This  country  is  annually  overflowed  in  the  rainy  feafon, 
between  June  and  October;  and  its  productions  and 
fruits  are  much  the  fame  with  thofe  ufually  found 
between  the  tropics.  E.  Long.  104.  15.  N.  Lat.12.  40. 

CAMBODUNUM,  (Itinerary);  a  town  of  the 
Brigantes,  in  Britain  ;  now  in  ruins,  near  Almonbury, 
in  Yerk-fhire.  Weftchefter,  (Talbot.)  Alfo  a  town  of 
Vindelicia,   on  the  Cambus  :  now  Kempten,  in  Suabia. 

CAMBOGIA,  in  botany:  A  genus  of  the  mono- 
gynia  order,  belonging  to  the  polyandriaclafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  38th  or- 
der, Tricoccx.  The  corolla  is  tetrapetalous ;  the  calyx 
tetraphyllous  ;  and  the  fruit  is  a  pome  with  eight  cells, 
and  folitary  feeds.  There  is  but  one  fpecies,  thegutta, 
a  native  of  India,  which  yields  the  gum-refin  known  by 
the  name  of  gamboge  in  the  (hops.     See  Gamboge. 

CAMBRASINES,  in  commerce,  fine  linen  made 
in  Egypt,  of  which  there  is  a  confiderable,  trade  at 
Cairo,  Alexandria,  and  Rofetta,  or  Rafchit.  They  are 
called  cambrafuies  from  their  refemblance  to  cambrics. 

CAMBRAY,  an  archiepifcopal  city,  the  capital  of 
the  Cambreiis,  in  the  Low  Countries,  feated  on  the 
Scheld.  It  is  defended  by  good  fortifications,  and 
has  a  fort  on  the  fide  of  the  river;  and  as  the  land  is 
low  on  that  fide,  they  can  lay  the  adjacent  parts  under 
water  by  means  of  fluices.  Its  ditches  are  large  and 
deep,  and  thofe  of  the  citadel  are  cut  into  a  rock.  Clo- 
dion  became  matter  of  Crambray  in  445.  The  Danes 
burnt  it  afterwards;  fince  which  time  it  became  a  free 
imperial  city.  It  has  been  the  fubject  of  conteft  be- 
tween the  emperors,  the  kings  of  France,  and  the  earls 
of  Flanders.  Francis  I.  let  it  remain  neutral  during 
the  war  with  Charles  V.  but  this  laft  took  pofTeffion  of 
it  in  1543.  After  this  it  was  given  to  John  of  Mont- 
lac  by  Henry  III.  of  France,  whom  he  created  prince 
of  Crambray;  but  the  Spaniards  took  it  from  Montluc 
in  1593,  which  broke  his  heart.  It  continued  under 
the  dominion  of  the  Houfe  of  Auftria  till  1677,  when 
the  king  of  France  became  mafter  of  it,  in  whofe  hands 
it  has  continued  ever  fince. 

The  buildings  of  Cambray  are  tolerably  handfome, 
and  the  ftreets  fine  and  fpacious.  The  place  or  fqnare 
for  arms  is  of  an  extraordinary  largenefs,  and  capable 
of  receiving  the  whole  garrifon  in  order  of  battle.  The 


cathedral  dedicated  to  the  Virgin  Mary  is  one  of  the  Crambray 
finer!  in  Europe.  The  body  of  the  church  is  very  large,  I! 
and  there  are  rich  chapels,  the  pillars  of  which  are  a-  Cambridge 
domed  with  marble  tombs  that  are  of  exquifite  work- 
man (hip,  and  add  greatly  to  the  beauty  of  the  place. 
There  are  two  galleries,  one  of  which  is  of  copper, 
finely  wrought.  The  door  of  the  choir  is  of  the  fame 
metal,  and  well  carved.  The  fteeple  of  this  church  is 
very  high,  and  built  in  the  form  of  a  pyramid ;  and 
from  its  top  you  have  a  view  of  the  city,  which  is 
one  of  the  fineft  and  moft  agreeable  in  the  Low  Coun- 
tries. There  are  nine  pari  (lies,  four  abbeys,  and  fe- 
veral convents  for  both  fexes.  The  citadel  is  very  ad- 
vantageoufly  lituated  on  high  ground,  and  commands 
the  whole  city.  Cambray  is  one  of  the  moft  opulent 
and  commercial  cities  in  the  Low  Countries;  and 
makes  every  year  a  great  number  of  pieces  of  cambric, 
with  which  the  inhabitants  drive  a  great  trade.  E. 
Long  3.  20.  N.  Lat.  50.  11. 

Cambray  (M.  de  Fenelon,  archbifhop  of).  See 
Fe.nei.on. 

CAMBRESIS,  a  province  of  France  in  the  Nether- 
lands, about  25  miles  in  length.  It  is  bounded  on  the 
north  and  ealt  by  Hainhalt,  on  the  fouth  by  Picardy, 
and  on  the  weft  by  Artois.  It  is  a  very  fertile  and 
populous  country  ;  and  the  inhabitants  are  induftrious, 
active,  and  ingenious.  The  trade  confifts  principally 
in  corn,  fheep,  very  fine  wool,  and  fine  linen  cloth. 
Cambray  is  the  capital  town. 

CAMBRIA,  a  name  for  the  principality  of  Wales. 

CAMBRIC,  in  commerce,  a  fpecies  of  linen  made 
of  flax,  very  fine  and  white  ;  the  name  of  which  was 
originally  derived  from  the  city  of  Cambray,  where 
they  were  firft  manufactured.  They  are  now  made  at 
other  places  in  France. 

The  manufacture  of  cambrics  hath  long  fince  proved 
of  extraordinary  advantage  to  France.  For  many 
years  it  appeared  that  England  did  not  in  this  article 
contribute  lefs  than  200,oool.  per  annum  to  the  inte- 
reft  of  France.  This  proved  motive  fufficient  to  in- 
duce the  parliament  of  Great  Britain  to  enact  many 
falutary  laws  to  prevent  this  great  lofs  of  wealth. 
See  18  Geo.  II.  c.  36.  and  21  Geo.  II.  c.  26.  See 
alfo  flat.  32  Geo.  II.  c.  32  and  4  Geo.  III.  c.  37. 
which  regulates  the  cambric  manufactory,  not  long 
fince  introduced  into  Winchelfea  in  Sufiex ;  but  very 
foon  abolifhed.  The  cambrics  now  allowed  in  Bri- 
tain are  manufactured  in  Scotland  and  Ireland. 
Any  perfons  convicted  of  wearing,  felling  (except  for 
exportation),  or  making  up  for  hire  any  cambric  or 
French  lawns,  are  liable  to  a  penalty  of  5I,  by  the  two 
firft  ftatutes  cited  above. 

CAMBRIDGE,  a  town  of  England,  and  capital 
cf  the  county  of  that  name.  It  takes  the  name  of 
Cambridge  from  the  bridge  over  the  Cam,  which  di- 
vides the  town  into  two  parts.  Either  it  or  a  place  in 
the  neighbourhood  was  flyled  Caviborltum  in  the  time 
of  the  Romans.  It  fuffered  much  during  the  wars 
■with  the  Danes.  Here  was  a  caftle  built  by  William 
the  Conqueror,  of  which  the  gatehoufe  yet  remains, 
and  is  now  the  county  goal.  By  Doomfday-book  it 
appears,  that  it  then  had  ten  wards,  containing  387 
houfes.  In  William  Rufus's  reign  it  was  quire  de- 
ilroyed  by  Roger  de  Montgomery  ;  but  Henry  I.  be- 
llowed many  privileges  upon  it,  particularly  an  exemp- 
tion from  the  power  of  the  flier  iff,  on  condition  of  its 

paying 


CAM 


[ 


Cambridge  paying  yearly  into  the  exchequer  ioo  rnerks  (equiva- 
lent to  iooo  pounds  now),  and  from  tolls,  laftage,  pont- 
age, paflage,  and  {tallage,  in  all  fairs  of  his  dominions. 

The  imiverfuy  enjoys  great  privileges.  It  is  go- 
verned by  the  chancellor,  who  is  always  fome  noble- 
man, and  may  be  changed  every  three  years,  and  has  a 
commifTary  under  him  ;  the  high  fteward,  chofen  by 
the  fenate;  the  vice-chancellor  chofen  by  the  whole 
body  of  the  univerfuy,  out  of  two  named  by  the  heads 
of  the  colleges  ;  two  proctors  chofen  every  year  ;  two 
taxers,  who,  with  the  proctors,  regulate  the  weights 
and  meafures.  The  other  officers  are,  a  regiiter,  or 
keeper  of  the  archives,  three  efqnire  beadles,  one  yeo- 
man beadle,  and  a  library  keeper.  Each  college  has 
its  fchools  and  library,  as  at  Oxford,  of  which  thofe 
of  Trinity  and  St  John  are  the  moft  confiderable. 
King  George  I.  pnrchafed  for  ioool.  the  library  of 
Dr  Moor  bifhop  of  Ely,  confining  of  30,000  volumes, 
and  made  a  prefent  of  it  to  the  univerfity ;  which,  out 
of  gratitude,  erected,  in  1739,  a  fine  marble  ftatue  of 
that  prince  in  the  fenate-hall  of  King's-college.  A 
profeflbr  of  modern  languages  and  hiftory  was  alfo  efta- 
blifhed  here  and  at  Oxford,  with  a  falary  of  400 1.  for 
himfelf  and  two  to  teach  under  him,  by  king  George  I. 
in  1724.  In  1728,  a  profeflbrfhip  for  natural  philo- 
fophy  was  erected  by  Dr  Woodward,  a  profeflbr  at 
Grelham  college,  London,  with  a  falary  of  150  1.  a- 
year.  The  fame  gentleman  left  them  alfo  his  collec- 
tion of  foffils,  and  a  part  of  his  library.  The  matter 
and  fellows  of  Catherine-hall  are  truftees  of  an  hofpital 
for  the  cure  of  poor  difeafed  people  gratis ;  for  the 
building  and  furnifhing  of  which,  Dr  Addenbroke  left 
4000I.  Each  college  has  its  chapel  for  worfhip  ;  but 
public  fermons  are  preached  at  St  Mary's  church.  The 
following  are  the  moft  remarkable  ftructures  :  1.  The 
chapel  of  king's-college,  which  for  its  contrivance  and 
extent,  fine  carved  work  in  wood  and  ftone,  and  painted 
windows,  is  hardly  to  be  equalled  in  the  world.  It  is 
entirely  of  free  ftone,  roof  and  all,  without  one  pillar 
to  fupport  it.  2.  Trinity-college  and  library,  won- 
derful both  for  the  defign  and  execution.  We  muft 
not  omit  to  obferve,  that  a  fellowfhip  was  founded  at 
Magdalen-college,  called  the  travelling  Norfolk  fellow- 
Jhip,  becaufe  it  is  appropriated  to  gentlemen  of  that 
country.     E.  Long.  o.  7.  N.  Lat.  52.  15. 

CAMBRIDGESHIRE,  a  county  of  England,  bound- 
ed on  the  eaft  by  Norfolk,  on  the  fouth  by  Eifex 
and  Hertfordihire,  on  the  weft  by  Bedfordihire  and 
Huntingdonfhire,  and  on  the  north  by  Lincolnlhire. 
It  is  about  40  miles  long,  25  broad,  and  130  in  cir- 
cumference. It  lies  in  the  diocefe  of  Ely;  and  fends 
fix  members  to  parliament,  two  for  the  county,  two 
for  the  univerfity,  and  two  for  the  town  of  Cambridge. 
The  air  is  very  different  in  different  parts  of  the  county. 
In  the  fens  it  is  moift  and  foggy,  and  therefore  not  fo 
wholefome  ;  but  in  the  fouth  and  eaft  parts  it  is  very 
good,  thefe  being  much  drier  than  the  other:  but  both, 
by  late  improvements,  having  been  rendered  very  fruit- 
ful, the  former  by  draining:,  and  the  latter  by  cinque- 
foil:  fo  that  it  produces  pienty  of  corn,  efpecially  bar- 
ley, faffron,  and  hemp,  and  affords  the  richeft  paftures. 
The  rivers  abound  with  filh,  and  the  fens  with  wild 
fowl.  The  principal  manufactures  of  the  county  are 
malt,  paper,  and  bafkets.  The  chief  rivers  are  the 
Oufe,  which  divides  the  county  into  two  parts,  and  is 
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navigable  from  Cambridge  to  Lynn  in  Norfolk;  the 
Cam,  which  in  the  Britilh  fignihes  crooked,  to  denote 
its  winding;  the  Welland,  the  Glene,  the  Witham, 
and  that  called  Peterborough  river,  which  is  navigable 
to  that  city  from  Wifbech.  The  fens  called  Bedford 
level  confift  of  about  ;oo,ooo  acres  of  marihy  ground, 
lying  in  Cambridgelhire,  Norfolk,  Suffolk,  Hunting- 
donfhire, Northamptonihire,  and  Lincolnlhire,  and  fur- 
rounded  on  all  hands,  except  towards  the  fea,  with 
high  lands.  As  it  appears  to  have  been  dry  land  for- 
merly, the  great  change  it  has  undergone  muft  have 
been  owing  either  to  a  violent  breach  and  inundation 
of  the  fea,  or  to  earthquakes.  As  the  towns  in  and 
about  the  fens  were  great  fufferers  by  the  ftagnation  of 
the  waters  in  fummer,  and  want  of  provifionsin  win- 
ter, many  attempts  were  made  to  drain  them,  but  with- 
out fuccefs,  until  the  time  of  Charles  I.  in  which,  and 
that  of  his  fon,  the  work  was  happily  completed.  In 
thefe  fens  are  a  great  many  decoys,  in  which  incre- 
dible numbers  of  ducks,  and  other  wild  fowl,  are  caught 
during  the  feafon. 

Cambridge,  in  New-England,  a  pleafant  village,  Morfes 
four  miles  from  Bofton,  famous  for  its  univerfity,  con-  Geography, 
fifting  of  four  elegant  brick  edifices,  viz.  Harvard  Hall, 
Maifachufetts  Hall,  Hollis  Hall,  and  Holden  chapel, 
handfomely  inclofed.  Harvard  Hall  is  divided  into 
fix  apartments ;  one  of  which  is  appropriated  for  the 
library,  one  for  the  mufeum,  two  for  the  philofophical 
apparatus,  one  isufed  for  a  chapel,  and  the  other  for  a 
dining  hall.  The  library  in  1757,  confifted  of  12, ceo 
volumes;  and  will  be  continually  increaling  from  the 
intereft  of  permanent  funds,  as  well  as  from  cafual  be- 
nefactions. The  philofophical  apparatus  belonging  to 
this  univerfity,  colt  between  1400  and  1500I.  lawful 
money,  and  is  the  molt  elegant  and  complete  of  any  in 
America. 

Agreeably  to  the  prefent  conftitution  of  Maifachu- 
fetts, his_excellency  the  governor,  the  council  and  fe- 
nate, the  prefident  of  the  univerfity,  and  the  ininifters 
of  the  congregational  churches  in  the  towns  of  Bolton, 
Charleftown,  Cambridge,  Watertown,  Roxbury,  and 
Dorchefter,  are  ex  officiis,  ovcrfeers  of  the  univerfity. 

The  corporation  is  a  diitinct  body,  confining  of  feven 
members,  in  whom  is  vetted  the  property  oi  the  uni- 
verfity. 

The  inftructors  in  the  univerfity,  are  a  prefident, 
Hollifian  profeifor  of  divinity,  Hollifian  profeflbr  of  the 
mathematics  and  natural  philofophy,  Hancock  profeflbr 
of  oriental  languages,  profeifor  of  anatomy  and  for- 
gery, profeflbr  of  the  theory  and  practice  of  phytic,  pro- 
feflbr of  chemiftry  and  materia  medica,  and  four  tutors. 

This  univerfity  as  to  its  library,  philofophical  appa- 
ratus and  profeflbrihips,  is  at  prefent  the  firft  literary 
inftitution  on  this  continent.  It  has  generally  from 
120  to  150  ftudents. 

Cambridge,  in  Maryland,  a  pleafant  village  on 
Choptank  river,  about  ten  miles  from  its  entrance  into 
Chefapeak  Bay,  a  place  of  confiderable  trade.  N.  Lat. 
3S.  35.  W.  Lat.  W.  Long.  76.  20. 

Cambridge  Mamifcript,  a  copy  of  the  Gofpels  and 
Acts  of  the  Apoftles  in  Greek  and  Latin.  Beza 
found  it  in  the  monaflery  of  Irenseus  at  Lyons,  in  the 
year  1562,  and  gave  it  to  the  univerfity  of  Cambridge 
1111582.  It  is  a  quarto  fize,  and  written  on  vellum  ; 
fixty-fix  leaves  of  it  arc  much  torn  and  mutilated,  ten 
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Cwnbyfes  of  which  are  fupplied  by  a  later  tranfcriber.  Bcza 
conjectures,  that  this  manufcript  might  have  exifled  fo 
early  as  the  time  of  Irenseus:  Wetftein  apprehends, 
that  it  either  returned  or  was  firil  brought  from  Egypt 
into  France;  that  it  is  the  fame  copy  which  Druth- 
mar,  an  ancient  expofitor,  who  lived  about  the  year 
S40,  had  feen,  and  which,  he  obferves,  was  afcribed  to 
St  Hilary;  and  that  R.  Stephens  had  given  a  parti- 
cular account  of  it  in  his  edition  of  the  ISIew  Tefta- 
menf  in  1550.  It  is  ufually  called  Stephens's  fecond 
manufcript.  Mill  agrees  with  F.  Simon  in  opinion, 
that  it  was  written  in  the  weftern  part  of  the  world  by 
a  Latin  fcribe,  and  that  it  is  to  a  great  degree  inter- 
polated and  corrupted  :  he  obferves,  that  it  agrees  fo 
much  with  the  Latin  Vulgate,  as  to  afford  reafon  for 
concluding,  that  it  was  corrected  or  formed  upon  a 
corrupt  and  faulty  copy  of  that  translation.  From 
this  and  the  Clermont  copy  of  St  Paul's  Epiftles,  Beza 
pnbl idled  his  larger  Annotations  in  1582. 

CAMBYSES.     See  (Hijlory  of)  Persia. 

CAMCHATKA.     See  Kamtchatka. 

CAMDEN  (William),  the  great  antiquarian,  was 
born  in  London  in  the  year  1551.  His  father  was  a 
native  of  Litchfield  in  Staffbrdfhire,  who  fettling  in 
London,  became  a  member  of  the  company  of  paintcr- 
rftainers,  and  lived  in  the  Old  Bailey.  His  mother  was 
of  the  ancient  family  of  Cnrwen,  of  Wirkington,  in 
Cumberland.  He  was  educated  firft  at  Chrift's  hofpi- 
tal,  and  afterwards  at  St  Paul's  fchool ;  from  thence 
hewasfent  in  1566  to  Oxford,  and  entered  fervitor 
of  Magdalen  college;  but  being  difappointed  of  a  de- 
my's place,  be  removed  to  Broad-gate  hall,  and  fome- 
vvliat  more  than  two  year's  after,  to  Chrift-chnrch, 
where  he  was  fupported  by  his  kind  friend  and  patron 
Dr  Thornton.  About  this  time  he  was  a  candidate  for 
a  fellowfhip  of  All-Souls  college,  but  loft  it  by  the  in- 
trigues of  the  PopiQi  party.  In  1570,  he  fupplicated 
the  regents  of  the  univerdty  to  be  admitted  bachelor  of 
arts;  but  in  this  alfo  he  mifcarried.  The  following 
year  Mr  Camden  came  to  London,  where  he  profecut- 
ed  his  favourite  ftudy  of  antiquity,  under  the  patron- 
age of  Dr  Goodman,  dean  of  Weftminfter,  by  whofe 
intereft  he  was  made  fecond  mafter  of  Weftminftcr 
fchool  in  1575.  From  the  time  of  his  leaving  the  uni- 
verfity  to  this  period,  he  took  feveral  journeys  to  diffe- 
rent parts  of  England,  with  a  view  to  make  obfrrva- 
tions  and  collect,  materials  for  his  Britannia,  hi  which 
he  was  now  deeply  engaged.  In  1581  he  became  inti- 
mately acquainted  with  the  learned  prefident  BrifTon, 
who  was  then  in  England  ;  and  in  1586  he  published 
the  firft  edition  of  his  Britannia.  In  1593  he  fncceed- 
cd  to  the  head  mafterfhip  of  Weftminfter  fchool  on  the 
refignation  of  Dr  Grant.'  In  1597  he  publifhed  his 
Greek  grammar,  and  the  fame  year  was  made  Claren- 
ceux  king  at  arms.  In  the  year  1660  Mr  Camden 
made  a  tour  to  the  north,  as  far  as  Cariifle,  accompa- 
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nied  by  his  friend  Mr  (afterwards  Sir  Robert)  Cotton. 
In  1606  he  began  hiscorrefpondence  with  thecelebrated 
prefident  de  Thou,  which  continued  to  the  death  of 
that  faithful  hiftorian.  In  the  following  year  he  pub- 
lifhed his  laft  edition  of  the  Britannia,  which  is  that 
from  which  the  feveral  Englifh  tranflaiions  have  been 
made;  and  in  1608  he  began  to  digeft  his  materials 
for  a  hiftory  of  the  reign  of  queen  Elizabeth.  In 
1609,  after  recovering  from  a  dangerous  illnefs,  he 
retired  to  Chiilehurft  in  Kent,  where  he  continued  to 
fpend  the  fummer-months  during  the  remainder  of  his 
life.  The  firft  part  of  his  annals  of  the  queen  did  not 
appear  till  the  year  1615,  and  he  determined  that  the 
fecond  volume  ihould  not  appear  till  after  his  death  (a). 
The  work  was  entirely  finifhed  in  161 7;  and  from 
that  time  he  was  principally  employed  in  collecting 
more  materials  for  the  further  improvement  of  his 
Britannia.  In  1622,  being  now  upwards  of  70,  and 
finding  his  health  decline  apace,  he  determined  to  lofe 
no  time  in  executing  his  defign  of  founding  a  hiftory- 
lecture  in  the  univeriity  of  Oxford.  His  deed  of  gift 
was  accordingly  tranfmitted  by  his  friend  Mr  Heather, 
to  Mr  Gregory  "Wheare,  who  was,  by  himfelf,  ap- 
pointed his  firft  profclibr.  He  died  at  Chiflehurft,  in 
1623,  in  the  73d  year  of  his  age  ;  and  was  buried 
with  great  folemnity  in  Weftininfter-abbey  in  the 
fouth  aide,  where  a  monument  of  white  marble  was 
erected  to  his  memory.  Camden  was  a  man  of  fingu- 
lar  modefty  and  integrity;  profoundly  learned  in  the 
hiftory  and  antiquities  of  Britain,  .  and  a  judicious 
and  confeientious  hiftorian.  He  was  reverenced  and 
efteemedby  the  literati  of  all  nations,  and  will  be  ever 
remembered  as  an  honour  to  the  age  and  country 
wherein  he  lived.  Befidcs  the  works  already  men- 
tioned, he  was  author  of  an  excellent  Greek  grammar, 
and  of  feveral  tracts  in  Hearne's  collection. 

CAMEL,  in  zoology.     See  Camelus. 

Camel,  in  mechanics,  a  kind  of  machine  ufed  in 
Holland  for  raifing  or  lifting  fhips,  in  order  to  bring 
them  over  the  Pampus,  which  is  at  the  mouth  of  the 
river  Y,  where  the  fiiallownefs  of  the  water  hinders  large 
lhips  from  paffing.  It  is  alfo  ufed  in  other  places,  parti- 
cularly at  the  dock  of  Peterfburg,  the  veffels  built  here 
being  in  their  pafiage  to  Cronftadt  lifted' over  the  bar  by 
means  of  camels.  Thefe  machines  wereoriginally  in- 
vented by  the  celebrated  De  "Wit,  for  the  purpofe  a- 
bovementioned ;  and  were  introduced  into  Ruflia  by 
Peter  the  Great,  who  obtained  the  model  of  them 
■when  he  worked  hi  Holland  as  a  common  fhipwright. 
A  camel  is  compofed  of  two  feparate  parts,  whofe  out- 
fides  are  perpendicular,  and  whofe  infides  are  concave, 
fhaped  fo  as  to  embrace  the  hull  of  a  diip  on  both  fides. 
Each  part  has  a  final  1  cabin  with  ftxteen  pumps  and 
ien  plugs,  and  contain  twenty  men.  They  are  braced 
to  a  fliip  underneath  by  means  of  cables,  and  entirely 
enclofe  its  fides  and  bottom  ;   being  then  towed  to  the 

bar, 
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(a)  The  reign  of  queen  Elizabeth  was  fo  recent  when  the  firft  volume  of  the  annals  was  publiflied,  that 
many  of  the  perfons  concerned,  or  their  dependents,  were  nil!  living.  It  is  no  wonder,  therefore,  that  the 
honeft  hi ftorian  fhould  offend  thofe  whofe  actions  would  not  bear  inquiry.  Some  of  his  enemies  were  clamo- 
rous and  troablefome  ;  which  determined  him  not  to  publifli  the  fecond  volume  during  his  life,  but  that  pos- 
terity might  be  in  no  danger  of  difappointment,  he  depofited  one  copy  in  the  Cotton  library,  and  tranfmitted 
smother  to  his  friend  Dupuy  at  Paris.     It  was  firft  printed  at  Leydcn  in  1625. 
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Cantelford  bar,  the  plugs  are  opened,  and  the  water  admitted  until 
I  the    camel    links    with    the  Ihip  and  runs  a-ground. 

melus.  Thej^  tne  water  being  pumped  out,  the  camel  rifes, 
lifts  up  the  veffel,  and  the  whole  is  towed  over  the  bar. 
This  machine  can  raife  the  (hip  eleven  feet,  or,  in  other 
words,  make  it  draw  eleven  feet  lefs  water. 

CAMELFORD,  a  borough  town  of  Cornwall  in 
England,  confiding  of  about  ioo  houfes,  badly  built; 
but  the  ftreets  are  broad  and  well  paved.  W.  Long. 
5.  4.  N.  Lat.  50.  40.  It  fends  two  members  to  par- 
liament; and  gives  title  of  baron  to  Thomas  Pitt,  el- 
der brother  of  the  great  earl  of  Chatham. 

CAMELLIA,  in  botany  :  A  genus  of  the  polyan- 
dria  order,  belonging  to  the  monodelphia  clafs  of 
plants;  and  in  the  natural  method  ranking  under  the 
57th  order,  Columniferte.  The  calyx  is  imbricated  and 
polyphyllous,  with  the  interior  leaves  larger  than  the 
exterior  ones.  Of  this  genus  there  is  but  one  fpecics, 
a  native  both  of  China  and  Japan.  Thunberg,  in  his 
Flora  Japonica,  defcribes  its  growing  every  where  in 
the  groves  and  gardens  of  Japan,  where  it  becomes  a 
prodigioufly  large  and  tall  tree,  highly  efteemed  by 
the  natives  for  the  elegance  of  its  large  and  very  va- 
riable bloiToms,  and  its  evergreen  leaves  ;  it  is  there 
found  with  finale  and  double  flowers,  which  alfo  are 
white,  red,  and  purple,  and  produced  from  April  to 
October.  Reprefentations  of  this  flower  are  frequently 
met  with  in  Chinefe  paintings.  In  Britain,  xWt  Came  Ilia 
is  generally  treated  as  a  itove  plant,  and  propagated 
by  layers  ;  it  is  fometimes  placed  in  the  greenhoufe  ; 
but  it  appears  to  be  one  of  the  propereft  plants 
imaginable  for  the  confervatory.  At  fome  future  time  it 
may,  perhaps,  not  be  uncommon  to  treat  it  as  a.  Laura- 
Jlinus  or  Magnolia  ;  the  high  price  at  which  it  has  hi- 
therto been  fold,  may  have  prevented  its  being  hazard- 
ed in  this  way.  The  bloffoms  are  of  a  firm  texture,  but 
apt  to  fall  off  long  before  they  have  loft  their  brillian- 
cy ;  it  therefore  is  a  practice  with  fome  to  ftick  ftich 
deciduous  bloiToms  on  fome  frefh  bud,  where  they  con- 
tinue to  look  well  for  a  confiderable  time.  Petiver  con- 
fidered  this  plant  as  a  fpecies  of  tea-tree ;  and  future 
obfervations  will  probably  confirm  his  conjecture. 

CAMELODUM.     See  Camalodunum. 

CAMELOPARDALIS,  in  zoology,  the  trivial  name 
of  a  fpecies  of  Cervus. 

CAMELUS,  or  Camel,  in  zoology,  a  genus  of  qua- 
drupeds belonging  to  the  order  of  pecora.  The  charac- 
ters of  the  camel  are  thefe  :  It  has  no  horns  ;  it  has  fix 
fore-teeth  in  the  under  jaw  ;  the  laniarii  are  wide  fet, 
three  in  the  upper,  and  two  in  the  lower  jaw  ;  and  there 
is  a  fiffure  in  the  upper  lip,  refembling  a  cleft  in  the  lip 
of  a  hare.     The  fpecies  are  : 

1.  The  dromedarius,  or  Arabian  camel,  with  one 
bunch  of  protuberance  on  the  back.  It  has  four  callous 
protuberances  on  the  fore-legs,  and  two  on  the  hind 
ones.  This  fpecies  is  common  in  Africa,  and  the  warmer 
parts  of  Afia  ;  not  that  it  is  fpread  over  either  of  the 
continents.  It  is  a  common  beaft  of  burden  in  Egypt, 
and  along  the  countries  which  border  on  the  Mediter- 
ranean Sea  ;  in  the  kingdom  of  Morocco,  Sara  or  the 
Defert,  and  in  Ethiopia  :  but  nc  where  fouth  of  thofe 
kingdoms.  In  Afia,  it  is  equally  common  in  Turkey 
and  Arabia  ;  but  is  fcarcely  feen  farther  north  than 
Perlia,  being  too  tender  to  bear  a  more  feveje  climate, 
India  is  deftitute  of  this  aniniaL 
Vol.  IV. 


2.TbeBaetrianus,  or  Baftrian  camel, has  two  bunches  Camelus. 
on  the  back,  but  is  in  all  other  refpecls  like  the  pre-  "  v/~ 
ceding;  of  which  it  feems  to  be  a  mere  variety,  rather 
than  a  different  fpecies  ;  and  is  equally  adapted  for 
riding  or  carrying  loads.  It  is  ftiil  found  wild  in  the 
deferts  of  the  temperate  parts  of  Afia,  particularly  in 
thofe  between  China  and  India.  Thefe  are  larger  and 
more  generous  than  the  domeflicated  race.  The  Bac- 
trian  camel,  which  is  very  common  in  Afia,  is  ex- 
tremely hardy,  and  in  great  ufe  among  the  Tartars  and 
Mongols,  as  a  beaft  of  burden,  from  the  Cafpian  Sea 
to  the  empire  of  China.  It  bears  even  fo  fevere  a  cli- 
mate as  that  of  Siberia,  being  found  about  the  lake 
Baikal,  where  the  Burats  and  Mongols  keep  great 
numbers.  They  are  far  lefs  than  thofe  which  inhabit 
Weftern  Tartary.  Here  they  live  during  winter  on 
willows  and  other  trees,  and  are  by  this  diet  reduced 
very  lean.  They  lofe  their  hair  in  April,  and  g© 
naked  all  May,  amidft  the  forefts  of  that  fevere  climate. 
To  thrive,  they  mufthave  dry  ground  and  fait  marihes. 
There  are  feveral  varieties  among  the  camels.  The 
Turkman  is  the  laro-eft  and  firongeft.  The  Arabian 
is  hardy.  What  is  called  the  Dromedary,  Maihary, 
and  Raguahl,  is  very  fwift.  The  common  fort  travel 
about  30  miles  a  day.  The  laft,  which  has  a  lefs  bunch, 
and  more  delicate  fhape,  and  alfo  as  much  inferior  in 
fize,  never  carries  burdens  ;  but  is  ufed  to  ride  on. 
In  Arabia,  they  are  trained  for  running-matches  :  and 
in  many  places  for  carrying  couriers,  who  can  go  a- 
bove  100  miles  a  day  on  them  ;  and  that  for  nine  days 
together,  over  burning  deferts,  unhabitable  by  any 
living  creature.  The  African  camels  are  the  moft 
hardy,  having  more  diftant  and  more  dreadful  deferts 
to  pafs  over  than  any  of  the  others,  from  Numidia  to 
the  kingdom  of  Ethiopia.  In  Weftern  Tartary  there 
is  a  white  variety,  very  fcarce,  and  facred  to  the  idols 
and  priefts.  The  Chinefe  have  a  fwift  variety,  which 
they  call  by  the  expreffive  name  of  Fong  Kyo  Fo,  or 
camels  with  feet  of  the  wind.  Fat  of  camels,  or,  as 
thofe  people  call  it,  oil  of  bunches,  being  drawn  from 
them,  is  efteemed  in  many  diforders,  Mich  as  ulcers, 
numbnefs,  and  confumptions.  This  fpecies  of  camel 
is  rare  in  Arabia,  being  an  exotic,  and  only  kept  by 
the  great  men. 

Camels  have  conftituted  the  riches  of  Arabia  from 
the  time  of  Job  to  the  prefent  day.  The  patriarch 
reckoned  600  camels  among  his  paftoral  treafures, 
and  the  modern  Arabs  cftimate  their  wealth  by  the 
numbers  of  thefe  ufeful  animals.  Without  them  great 
part  of  Africa  would  be  wretched  ;  by  them  the  whole 
commerce  is  carried  through  arid  and  burning  tracls, 
impaflable  but  by  beads  which  Providence  formed  ex- 
prefsly  for  the  fcorched  deferts.  Their  foles  are  a- 
dapted  to  the  fands  they  are  to  pafs  over,  their  tough- 
nefs  and  fpungy  foftnefs  preventing  them  from  crack- 
ing. Their  great  powers  of  fullaining  abftinence  from 
drinking,  enables  them  to  pafs  over  unwatered  tracts 
for  many  days,  without  requiring  the  leaft  liquid  ;  and 
their  patience  under  hunger  is  fuch,  that  they  will 
travel  many  days  fed  only  with  a  few  dates,  or  fome 
fmall  balls  of  bean  or  barley-meal,  or  on  the  miferable 
thorny  plants  they  meet  with  in  the  deferts. 

The  Arabians  regard  the  camel  as  a  prefent  from 
heaven,  a  facred  animal,  without  whofe  afliftauce  they 
.could  neither  fubfift,  carry  on  trade,  nor  travel.     Ca- 
ll mel's 
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Camelus.  mel's  milk  is  their  common  food.     They  alfo  eat  its 
iiefh,  that  of  the  young  camel  being  reckoned  highly 
favonry.     Of  the  hair  of  thofe  animals,  which  is  fine 
and  foft,  and  which  is  completely  renewed  every  year, 
the  Arabians  make  fluffs  for  clothes,  and  other  furni- 
ture.    With  their  camels,  they  not  only  want  nothing, 
but   have   nothing  to  fear.     In  one  day  they  can  per- 
form a  journey  of  fifty  leagues  into  the  defert,  which 
cuts  off  every  approach  from  their  enemies.     All  the 
armies  of  the  world  would  perilh  in  purfu.it  of  a  troop 
of  Arabs.     Hence    they    never   fubmit,    unlefs  from 
choice,  to  any  power.     With  a  view  to  his  predatory 
expeditions,  the  Arab  inftructs,  rears,  and   exercifes 
his   camels.     A  few  days  after  their  birth,  he  folds 
their  limbs  under  their  belly,  forces  them  to  remain  on 
the  ground,  and,  in   this  nutation,  loads  them  with  a 
pretty  heavy  weight,  which  is  never  removed  but  for 
the  purpofe  of  replacing  a  greater.     Inftead  of  allow- 
ing them  to  feed  at  pleaiure,  and  to  drink  when  they 
are  dry,  he  begins  with  regulating  their  meals,  and 
makes  them  gradually  travel  long  journeys,   diminifh- 
mg,  at  the  fame  time,  the  quantity  of  their  aliment. 
When  they  acquire  fome  ftrength,  they  are  trained  to 
the  courfe.    He  excites  their  emulation  by  the  example 
of  horfes,  and,  in  time,  renders  them  more  robuft.     In 
fine,  after  he  is  certain  of  the  ftrength,  fleetnefs,  and 
fobriety   of  his  camels,  he  loads  them  both  with  his 
own  and  their  food,  fets  off  with  them,   arrives  unper- 
ceived  at  the  confines  of  the  defert,  robs  the  firfl  paf- 
fengers  he  meets,    pillages  the  folitary  houfes,  loads 
his  camels  with  the  booty,  and,  if  purfued,  he  is  0- 
bliged  to  accelerate  his  retreat.     It  is  on  thefe  occali- 
ons  that  he  unfolds  his  own  talents  and  thofe  of  the 
camels.     He  mounts  one  of  the  fleeteft,  conduces  the 
troop,  and  makes  them   travel  night  and  day,  with- 
out,   almoft,    either  flopping,    eating,   or  drinking  ; 
and,  in  this  manner,  he  ealily  performs  a  journey  of 
three  hundred  leagues  in  eight  days.     During  this  pe- 
riod of  motion  and  fatigue,   his  camels  are  perpetually 
loaded,  and  he  allows  them  each  day,  one  hour  only  of 
repofe,  and   a  ball  of  pafte.     They  often  run  in  this 
manner  nine  or  ten  days,  without  finding  water  ;  and 
when,   by  chance,,  there  is  a  pool  at  fome  diftance, 
they  fcent   the  water  half  a  league  off.     Thirfl  makes 
them   double  their  pace,  and  they  drink  as  much  at 
once  as  ferves  them  for  the  time  that  is  part,  and  as 
much   to  come  ;  for  their  journeys  often  laft  feveral 
weeks,  and  their  abftinence  continues  an  equal  time. 

Of  all  carriages,  that  by  camels  is  the  cheapeft  and 
mod  expeditious.  The  merchants  and  other  paffen- 
gers  unite  in  a  caravan,  to  prevent  the  infill  ts  and  rob- 
beries of  the  Arabs.  Thefe  caravans  are  often  very 
numerous,  and  are  always  compofed  of  more  camels 
than  men.  Each  camel  is  loaded  in  proportion  to  his 
ftrength  ;  and,  when  overloaded,  he  refufes  to  march, 
and  continues  lying  till  his  burden  is  lightened.  The 
large  camels  generally  carry  athoufand,  or  even  twelve 
hundred  pounds  weight,  and  the  fmalleft  from  fix  to 
feven  hundred.  In  thefe  commercial  travels,  their 
march  is  not  haflened  :  As  the  route  is  often  feven  or 
eight  hundred  leagues,  their  motions  and  journeys  are 
regulated.  They  walk  only,  and  perform  about  from 
ten  to  twelve  leagues  each  day.  Every  night  they  are 
unloaded,  and  allowed  to  pafture  at  freedom.  When 
m  a  rich  country }.  or  fertile  meadow,,  they  eat,  in  lefs 


than  an  hour,  as  much  as  ferves  them  to  ruminate  the  Camelui. 
whole  night,  and  to  nourifh  them  during  twenty-four 
hours.  But  they  feldom  meet  with  fuch  paftures ;  nei- 
ther is  this  delicate  food  neccflary  for  them.  They 
even  feem  to  prefer  wormwood,  thirties,  nettles,  broom, 
caffia,  and  other  prickly  vegetables,  to  the  fofteft  her- 
bage. As  long  as  they  find  plants  to  bronfe,  they  eafily 
difpenfe  with  drink.  This  facility  of  abftaining  long 
from  drink  proceeds  not,  however,  from  habit  alone, 
but  is  rather  an  effect  of  their  ftructure.  Independent 
of  the  four  ftomachs,  which  are  common  to  ruminating 
animals,  the  camels  have  a  fifth  bag,  which  ferves  them 
as  a  refcrvoir  for  water.  This  fifth  flomach  is  pecu- 
liar to  the  camel.  It  is  fo  large  as  to  contain  a  vaft 
quantity  of  water,  where  it  remains  without  corrupt- 
ing, or  mixing  with  the  other  aliments.  When  the 
animal  is  prefled  with  thirfl,  and  has  occafion  for  wa- 
ter to  macerate  his  dry  food  in  ruminating,  he  makes 
part  of  this  water  mount  into  his  paunch,  or  even  as 
high  as  the  cefophagus,  by  a  fimple  contraction  of  cer- 
tain mufcles.  It  is  by  this  fingular  conflrudtion  that 
the  camel  is  enabled  to  pafs  feveral  days  without 
drinking,  and  to  take  at  a  time  a  prodigious  quantity 
of  water,  which  remains  in  the  refervoir  pure  and  lim- 
pid, becaufe  neither  the  liquors  of  the  body,  nor  the 
juices  of  digeflion,  can  mix  with  it.  Travellers,  when 
much  oppreffed  with  drought,  are  fometimes  obliged  to 
kill  their  camels  in  order  to  have  a  fupply  of  drink 
from  thefe  refervoirs.  Thefe  inoffen  five  creatures  muft 
fuffer  much  ;  for  they  utter  the  moft  lamentable  cries, 
efpecially  when  overloaded.  But,  though  perpetually 
opprefTed,  their  fortitude  is  equal  to  their  docility. 
At  the  firft  fignal,  they  bend  their  knees  and  lie  down 
to  be  loaded,  which  faves  their  conductor  the  trouble 
of  raifing  the  goods  to  a  great  height.  As  foon  as 
they  are  loaded,  they  rife  fpontaneoufly,  and  without 
any  affiftance.  One  of  them  is  mourned  by  their  con- 
ductor, who  goes  before,  and  regulates  the  march  of 
all  the  followers.  They  require  neither  whip  nor  fpnr.. 
But,  when  they  begin  to  be  tried,  their  courage  is 
fupported,  or  rather  their  fatigue  is  charmed,  by  fing- 
ing,  or  by  the  found  of  fome  inflrument.  Their  con- 
ductors relieve  each  other  in  finging  ;  and,  when  they 
want  to  prolong  the  journey,  they  give  the  animals 
but  one  hour's  reft  ;  after  which,  refuming  their  fong^ 
they  proceed  on  their  march  for  feveral  hours  more, 
and  the  .tinging  is  continued  till  they  arrive  at-another 
refting  place,  when  the  camels  again  lie  down  ;  and 
their  loads,  by  unloofing  the  ropes,  are  allowed  to 
glide  off  on  each  fide  of  the  animals.  Thus  they  fleep 
on  their  bellies  in  the  middle  of  their  baggage,  which, 
next  morning  is  fixed  on  their  backs  with  equal  quicks 
nefs  and  facility  as  it  had  been  detached  the  evening, 
before. 

Fatigue,  hunger,  tftirft,  and  meagrenefs,  are  not 
the  only  inconveniences  to  which  thefe  animals  are 
fubje&ed  :  To  all  thefe  evils  they  are  prepared  by  caf- 
tration.  One  male  is  only  left  for  eight,  or  ten  fe- 
males ;  and  the  labouring  camels  are  generally  geld- 
ings. They  are  unqueflionably  weaker  than  iinmuti* 
lated  malqs  ;  but  they  are  more  tractable,,  and  at  all 
feafons  ready  for  fervice.  While  the  former  are  not 
only  unmanageable,  but  almoft  furious,  during  the 
rutting  feafon,  which  lafls  forty  days,  and  returns  an- 
nually in  the  fpring.  It  is  then  faid,  that  they  foam- 
eon*- 
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Cimslus  continually,  and  that  one  or  two  red  veficles,  as  large 
—*—~~'  as  a  how's  bladder,  ilFue  from  their  mouths.  In  this 
feafon  they  eat  little,  attack  and  bite  animals,  and 
even  their  own  mafters,  to  whom  at  all  other  times 
they  are  very  fubmiflive.  Their  mode  of  copulating 
differs  from  that  of  all  other  quadrupeds  ;  for  the  fe- 
male, inftead  of  Handing,  lies  down  on  her  knees,  and 
receives  the  male  in  the  fame  position  that  (he  repofes, 
or  is  loaded.  This  pofture,  to  which  the  animals  are 
early  accuftomed,  becomes  natural,  fince  they  atfume 
it  fpontaneoufly  in  coition.  The  time  of  geftation  is 
Hear  twelve  months,  and,  like  all  large  quadrupeds, 
the  females  bring  forth  only  one  at  a  birth.  Her 
miik  is  copious  and  thick  ;  and,  when  mixed  with  a 
large  quantity  of  water,  affords  an  excellent  nourilh- 
ment  to  men.  The  females  are  not  obliged  to  labour, 
but  are  allowed  to  pafture  and  produce  at  full  liberty. 
The  advantage  derived  from  their  produce  and  their 
milk  is  perhaps  fuperior  to  what  could  be  drawn  from 
their  working.  In  fome  places,  however,  moft  of  the 
females  are  caftrated,  in  order  to  fit  them  for  labour  ; 
and  it  is  alleged,  that  this  operation,  inftead  of  di- 
minifhing,  augments  their  ftrength,  vigour,  and  plump- 
nefs.  In  general,  the  fatter  camels  are,  they  are  the 
more  capable  of  enduring  great  fatigue.  Their  bunch- 
es feem  to  proceed  from  a  redundance  of  nouriih- 
ment  ;  for,  during  long  journeys,  in  which  their  con- 
ductor is  obliged  to  hufband  their  food,  and  where 
they  often  fuffer  much  hunger  and  thirft,  thefe  bunch- 
es gradually  dhsinifh,  and  become  fo  flat,  that  the 
place  where  they  were  is  only  perceptible  by  the  length 
of  the  hair,  which  is  always  longer  on  thefe  parts  than 
on  the  reft  of  the  back.  The  meagrenefs  of  the  body 
augments  in  proportion  as  the  bunches  decreafe.  The 
Moors,  who  tranfport  all  articles  of  merchandife  from 
Barbary  and  Numidia,  as  far  as  ^Ethiopia,  fet  out 
with  their  camels  well  laden,  which  are  very  fat  and 
vigorous  ;  and  bring  back  the  fmall  animals  fo  meagre, 
that  they  commonly  fell  at  a  low  price  to  the  Arabs 
of  the  Defert,  to  be  again  fattened. 

We  are  told  by  the  ancients,  that  camels  are  in  a 
condition  for  propagating  at  the  age  of  three  years. 
This  affertion  is  fufpicious  ;  for,  in  three  years,  they 
have  not  acquired  one  half  of  their  growth.  The  pe- 
nis of  the  male,  like  that  of  the  bull,  is  very  long,  and 
very  {lender.  During  erection,  it  ftretches  forward, 
like  that  of  all  other  quadrupeds  ;  but,  in  its  ordinary 
ftate,  the  (heath  is  drawn  backward,  and  the  urine  is 
difcharged  from  between  the  hind  legs  ;  fo  that  both 
males  and  females  urine  in  the  fame  manner.  The 
young  camel  fucks  his  mother  twelve  months  ;  but, 
when  meant  to  be  trained,  in  order  to  render  him 
ftrong  and  robuft  in  the  chace,  he  is  allowed  to  fuck 
and  pafture  at  freedom  during  the  firft  years,  and  is 
not  loaded,  or  made  to  perform  any  labour,  till  he  is 
four  years  old.  He  generally  lives  forty  and  fome- 
times  fifty  years,  which  duration  of  life  is  proportion- 
ed to  the  time  of  his  growth.  There  is  no  foundation 
for  what  has  been  advanced  by  fome  author",  that  he 
lives  one  hundred  years. 

By  confidering,  under  one  point  of  view,  all  the 
qualities  of  this  animal,  and  all  the  advantages  derived 
from  him,  it  muft  be  acknowledged  that  he  is  the  inoft 
ufeful  creature  fubjecfed  to  the  fervice  of  man.  Gold 
and   fiik  conftitute   not  the  true  riches  «f  the  Eaft. 


The  camel  is  the  genuine  treafure  of  Afia.  He  is  Camelu*. 
more  valuable  than  the  elephant  ;  for  he  may  be  laid 
to  perform  an  equal  quantity  of  labour  at  a  twen- 
tieth part  of  the  expence.  Befides,  the  whole  fpecies 
are  under  fubjection  to  man,  who  propagates  and  mul- 
tiplies them  at  pleafure.  But  he  has  no  inch  dominion 
over  the  elephants,  whom  he  cannot  multiply,  and  the 
individaals  of  whom  he  conquers  with  great  labour 
and  difficulty.  The  camel  is  not  only  more  valuable 
than  the  elephant,  but  is  perhaps  equal  in  utility  to 
the  horfe,  the  afs,  and  the  ox,  when  their  powers 
are  united.  He  carries  as  much  as  two  mules;  though 
he  eats  as  little,  and  feeds  upon  herbs  equally  coarfe 
as  the  afs.  The  female  furnilhes  milk  longer  than  the 
cow.  The  fleih  of  a  young  camel  is  as  good  and 
wholefome  as  veal:  The  Africans  and  Arabs  fill  their 
pots  and  tubs  with  it,  which  is  fried  with  greafe,  ani 
preferved  in  this  manner  during  the  whole  year  for 
their  ordinary  repafts  :  The  hair  is  finer  and  more  in 
requeft  than  the  beft  wool.  Even  their  excrements 
are  ufeful  :  for  fal  ammoniac  is  made  of  theif  urine  ; 
and  their  dung,  dried  in  the  fun  and  pulverifed,  ferves 
for  litter  to  tbemfelves,  as  well  as  to  horfes,  with 
which  people  frequently  travel  in  countries  where  no 
hay  or  ftraw  can  be  had.  In  fine,  their  dung  makes 
excellent  fuel,  which  burns  freely,  and  gives  as  clear 
and  nearly  as  hot  a  flame  as  dry  wood,  which  is  of 
great  ufe  in  the  deferts,  where  not  a  tree  is  to  be 
found,  and  where,  for  want  of  combuftible  materials, 
fire  is  as  fcarce  as  water. 

3.  The  Glama,  Llama,  or  South-American  camel- 
fheep,  has  an  almoft  even  back,  fmall  head,  fine  black 
eyes,  and  very  long  neck,  bending  much,  and  very 
protuberant  near  the  junction  with  the  body  :  in  a  tame 
ftate,  with  fmooth  fhort  hair  ;  in  a  wild  flate,  with 
long  coarfe  hair,  white,  grey,  and  rufTet,  difpofed  in 
fpots  ;  with  a  black  line  from  the  head  along  the  top 
of  the  back  to  the  tail,  and  belly  white.  The  fpotted 
may  poflibly  be  the  tame,  the  laft  the  wild,  llamas. 
The  tail  is  fhort  ;  the  height  from  fonr  to  four  feet 
and  a  half;  the  length  from  the  neck  to  the  tail,  fix 
feet.  The  carcafe  diverted  of  {kin  and  offals,  accord- 
ing to  the  editor  of  Mr  Byron's  voyage,  weighed  20olb. 
In  general,  the  fhape  exactly  refembles  a  camel,  only 
it  wants  the  dorfal  bunch.  It  is  the  camel  of  Peru 
and  Chili  ;  and,  before  the  arrival  of  the  Spaniards, 
was  the  only  beaft  of  burden  known  to  the  Indians. 
It  is  very  mild,  gentle,  and  tractable.  Before  the  in- 
troduction of  mules,  they  were  ufed  by  the  Indians  to 
plough  the  land  :  at  prefent  they  ferve  to  carry  bur- 
dens of  aboat  ioolb.  They  go  with  great  gravity  ; 
and,  like  their  Spanifh  mafters,  nothing  can  prevail 
upon  them  to  change  their  pace.  They  lie  down  to 
the  burden  ;  and  when  wearied,  no  blows  can  provoke 
them  to  go  on.  Teuillee  fays,  they  are  fo  capricious, 
that  if  ftruck,  they  inftantly  fquat  down,  and  nothing 
but  carefles  can  make  them  arife.  When  angry,  they 
have  no  other  method  of  revenging  their  injuries  than 
by  fpitting  ;  and  they  can  ejaculate  their  faliva  to  the 
diftance  of  ten  paces  :  if  it  falls  on  the  {kin,  it  raifes 
an  itching  and  a  reddifh  fpot.  Their  flefh  is  eaten, 
and  is  faid  to  be  as  good  as  mutton.  The  wool  has  a 
ftrong  difagreeable  fcent.  They  are  very  fnre-footed  ; 
therefore  ufed  to  carry  the  Peruvian  ores  over  the  rug- 
gedeft  hills  and  narroweft  paths  of  the  Andes.     The-y 
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Csmelus    inhabit  that  vaft  chain  of  mountains  their  whole  length 
II  to  the  flraits  of  Magellan;   but  except  where  thefe 

Camera  j^Hs  approach  the  fea,  as  in  Patagonia,  never  appear 
\,^U"  *  on  the  coafis.  Like  the  camel,  they  have  powers  of 
abftaining  long  from  drink,  fometimes  for  four  or  five 
days  :  like  that  animal,  their  food  is  coarfe  and  trifling. 
— In  a  wild  ftate,  they  keep  in  great  herds  in  the 
higheft  and  fteepeft  parts  of  the  hills  ;  and  while  they 
are  feeding,  one  keeps  centry  on  the  pinnacle  of  fome 
rock  :  if  it  perceives  the  approach  of  any  one,  it 
neighs  ;  the  herd  takes  the  alarm,  and  goes  off  with 
incredible  fpeed.  They  outrun  all  dogs,  fo  there  is 
no  other  way  of  killing  them  but  with  the  gun.  They 
are  killed  for  the  fake  of  their  flefli  and  hair ;  for  the 
Indians  weave  the  laft  into  cloth.  From  the  form  of 
the  parts  of  generation  in  both  fexes,  no  animal  copu- 
lates with  fuch  difficulty.  It  is  often  the  labour  of  a  day, 
antequam  aCium  ipfumvenereum  hicipiant,  et  abfolvant. 
4.  The  Pacos,  or  fheep  of  Chili,  has  no  bunch  on 
the  back.  It  is  covered  with  a  fine  valuable  wool, 
which  is  of  a  rofe  red  colour  on  the  back  of  the  ani- 
mal, and  white  on  the  belly.  They  are  of  the  fame 
nature  with  the  preceding  ;  inhabit  the  fame  places, 
but  are  more  capable  of  fupporting  the  rigour  of  frolt 
and  fnow  :  they  live  in  vaft  herds  ;  are  very  timid, 
and  exceffively  fwift.  The  Indians  take  the  pacos  in 
a  llrange  manner  :  they  tie  cords  with  bits  of  cloth  or 
wool  hanging  to  them,  above  three  or  four  feet  from 
the  ground,  crofs  the  narrow  paifes  of  the  mountains, 
then  drive  thofe  animals  towards  them,  which  are  fo 
terrified  by  the  flutter  of  the  rags,  as  not  to  dare  to 
pals,  but,  huddling  together,  give  the  hunters  an  op- 
portunity to  kill  with  their  flings  as  many  as  they 
pleafe.  The  tame  ones  will  carry  from  50  to  751b.  ; 
but  are  kept  principally  for  the  fake  of  the  wool  and 
the  fleih,  which  is  exceedingly  well  tafted. 

CAMERA  iEoLiA,  a  contrivance  for  blowing  the 
fire,  for  the  fufion  of  ores,  without  bellows  ;  by  means 
of  water  falling  through  a  funnel  into  a  clofe  veffel, 
which  fends  from  it  fo  much  air  or  vapour  as  conti- 
nually blows  the  fire  :  if  there  be  the  fpace  of  another 
veflel  for  it  to  expatiate  in  by  the  way,  it  there  lets 
fall  its  humidity,  which  otherwiie  might  hinder  the 
work.  This  contrivance  was  named  camera  JEotia  by 
Kircher. 

Camera  Lucida,  a  contrivance  of  Dr  Hook  for  ma- 
king the  image  of  any  thing  appear  on  a  wall  in  a  light 
room,  either  by  day  or  night.  Oppofite  to  the  place 
or  wall  where  the  appearance  is  to  be,  make  a  hole  of 
at  leaft  a  foot  in  diameter,  or  if  there  be  a  high  win- 
dow with  a  cafement  of  this  dimenfion  in  it,  this  will 
do  much  better  without  fuch  hole  or  cafement  opened. 
At  a  convenient  diftance,  to  prevent  its  being  per- 
ceived by  the  company  in  the  room,  place  the  object 
or  picture  intended  to  be  reprefented,  but  in  an  in- 
verted lituation.  If  the  picture  be  tranfparent,  reflect 
the  fun's  rays  by  means  of  a  looking-glafs,  fo  as  that 
they  may  pafs  through  it  towards,  the  place  of  repre- 
sentation ;  and  to  prevent  any  rays  from  palling  afide 
it,  let  the  picture  be  encompafled  with  fome  board  or 
cloth.  If  the  object  be  a  flattie,  or  a  living  creature, 
it  muft  be  much  enlightened  by  cafting  the  fun's  rays 
»n  it,  either  by  reflection,  refraction,  or  both.  Be- 
tween this  object  and  the  place  of  reprefentation  put 
a  broad  convex  glafs,  ground  to  fuch  a  convexity  as 
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that  it  may  reprefent  the  object  diftinctly  in  fuch 
place.  The  nearer  this  is  fituated  to  the  object,  the 
more  will  the  image  be  magnified  on  the  wall,  and  the 
further  the  lefs  ;  fuch  diverfity  depending  on  the  dif- 
ference of  the  fphere  of  the  glafles.  If  the  object 
cannot  be  conveniently  inverted,  there  muft  be  two 
large  glafles  of  proper  fpheres,  fituated  at  fuitable  dif- 
tances,  ealily  found  by  trial,  to  make  the  representa- 
tions erect.  This  whole  apparatus  of  object,  glafles, 
&c.  with  the  perfons  employed  in  the  management  of 
them,  are  to  be  placed  without  the  window  or  hole, 
fo  that  they  may  not  be  perceived  by  the  fpeetators 
in  the  room,  and  the  operation  itfelf  will  be  ealily  per- 
formed.    Phil.  Tranf.  N°  38.  p.  74.1,  feq. 

Camera  Obfcura,  or  Dark  Chamber,  in  Optics,  a  ma- 
chine, or  apparatus,  reprefenting  an  artificial  eye  ; 
whereon  the  images  of  external  objects,  received  thro' 
a  double  convex  glafs,  are  exhibited  diftinctly,  and  in 
their  native  colours,  on  a  white  matter  placed  within 
the  machine,  in  the  focus  of  the  glafs. 

The  firft  invention  of  this  inftrument  is  afcribed  to 
Baptifta  Porta.  See  his  Magia  Naturalis,  lib.  xvii. 
cap.  6.  firft  publilhed  at  Francfort  about  the  year 
1589  or  1 59 1  ;  the  firft  four  books  of  this  work  were 
publilhed  at  Antwerp  in  1560. 

The  camera  obfeura  affords  very  di  verting  fpectacles; 
both  by  exhibiting  images  perfectly  like  their  objects, 
and  each  clothed  in  their  native  colours  ;  and  by  ex- 
prefling,  at  the  fame  time,  all  their  motions  ;  which 
latter  no  other  art  can  imitate.  By  means  of  this  in- 
ftrument, a  perfon  unacquainted  with  defigning  will 
be  able  to  delineate  objects  with  the  greateft  accuracy 
andjuftnefs,  and  another  well  verfed  in  painting  will 
find  many  things  herein  to  perfect  his  art.  See  the 
conflruction  under  Dioptrics. 

CAMERARIA,  in  botany  :  A  genus  of  the  mono- 
gynia  order,  belonging  to  the  pentandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
301I1  order,  Contort*.  There  are  two  horizontal  fol- 
licles at  the  bafe  of  the  feed-cafe.  The  feeds  are  in- 
ferted  into  a  proper  membrane.  Of  this  there  are  two 
fpecies  ;  the  latifolia,  and  the  anguftifolia.  The  firft 
is  a  native  of  the  ifland  of  Cuba,  and  rifes  with  a 
fhrubby  ftalk  to  the  height  of  10  or  12  feet,  dividing 
into  feveral  branches,  garnifhed  with  roundifh  pointed 
leaves  placed  oppofite.  The  flowers  are  produced  at 
the  end  of  the  branches  in  loofe  clufters,  which  have 
long  tubes  enlarging  gradually  upward,  and  at  the  top 
are  cut  into  five  fegments,  broad  at  their  bafe,  but  end- 
ing in  fharp  points  ;  the  flower  is  of  a  yellowifh  white 
colour.  The  fecond  fort  hasan  irregular  fhrubby  ftalk, 
which  rifes  about  eight  feet  high,  fending  out  many 
branches  which  are  garnifhed  with  very  Harrow  thin 
leaves  placed  oppofite  at  each  joi«r.  The  flowers  are 
produced  fcatteringly  at  the  end  of  the  branches, 
which  are  fhaped  like  thofe  of  the  former  fort,  but 
fmaller.  It  is  a  native  of  Jamaica.  Both  thefe  plants 
abound  with  an  acrid  milky  juice  like  the  fpurge.  They 
are  propagated  by  feeds,  which  muft  be  procured  from 
the  places  of  their  growth.  They  may  alfo  be  propa- 
gated by  cuttings  planted  in  a  hot-bed  during  the 
fummer-months  :  they  muft  have  a  bark-ftove,  for  they 
are  very  tender  plants  ;  but  in  warm  weather  they 
muft  have  plenty  of  air. 

CAMERARIUS  (Joachim),  one  of  the  rcoft  learn- 
ed 
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cJ  writers  of  his  time,  was  born  in  1500,  at  Bamberg, 
a  city  of  Franconia ;  and  obtained  great  reputation  by 
bis  writings.  He  translated  into  Latin  Herodotus, 
Demofthencs,  Xenophon,  Euclid,  Homer,  Theocritus, 
Sophocles,  Lucian,  Theodoret  Nicephorus,  &c.  He 
publiihed  a  catalogue  of  the  bilhops  of  the  principal 
fees;  Greek  epiftles  ;  Accounts  of  his  journeys,  in  La- 
tin verfe ;  a  Commentary  on  Plautus;  the  Lives  of 
Helius  Eobanus,  Helms,  and  Philip  MelancthoD,  &c. 
He  died  in  1574- 

Camerarius  (Joachin),  fon  of  the  former,  and  a 
learned  phyiician,  was  born  at  Nuremberg  in  1534. 
After  having  rimmed  his  Studies  in  Germany,  he  went 
into  Italy,  where  he  obtained  the  efteem  of  the  learned. 
At  his  return  he  was  courted  by  feveral  princes  to  live 
with  them  ;  but  he  was  too  much  devoted  to  books, 
and  the  ftudy  of  chemiftry  and  botany,  to  comply.  He 
wrote  an  honrtus  medicus,  and  feveral  other  works.  He 
died  in  1598. 

CAMERATED,  among  builders  the  fame  with 
vaulted  or  arched. 

CAMERET-bay,  in  the  province  of  Brittany  in 
France,  forms  the  harbour  of  Breft.     See  Brest. 

CAMERINO,  a  town  of  the  ecclefiaitical  Hate  in 
Italy,  fituated  in  £.  Long.  13.  7.  N.  Lat.  45.  5. 

CAMERLINGO,  according  to  Ducange,  fignified 
formerly  the  pope's  or  emperor's  treafure  :  at  prefent, 
camerlingo  is  no  where  ufed  but  at  Rome,  where  it  de- 
notes the  cardinal  who  governs  the  ecclefiaftical  ftate 
and  adminifters  juftice.  It  is  the  moil  eminent  office 
at  the  co.irt  of  Rome,  becaufe  he  is  at  the  head  of  the 
treafury.  During  a  vacation  of  the  papal  chair,  the 
cardinal  camerlingo  publishes  edicts,  coins  money,  and 
exerts  every  other  prerogative  of  a  fovereign  prince  ; 
he  has  under  him  a  treafurer-general,  auditor-general, 
and  12  prelates  called  clerks  of  the  cha?7iber. 

CAMERON  (John),  one  of  the  mofl  famous  di- 
vines among  the  Proteflants  of  France  in  the  17th 
century,  was  born  at  Glafgow  in  Scotland,  where  he 
taught  the  Greek  tongue  ;  and  having  read  lectures 
upon  that  language  for  about  a  year,  travelled,  and  be- 
came prof  effor  at  feveral  univerfities,  and  minifterat 
Bourdeaux.  He  publiihed,  1.  Theological  lectures  ; 
.2.  Icon  Johan?:is  Cameronis ,•  and  fome  mifcellaneous 
pieces.     He  died  in  1625,  aged  60. 

CAMERONIANS,  a  feet  or  party  in  Scotland, 
who  feparated  from  the  Preibyterians  in  1666,  and 
continued  to  hold  their  religious  affemblies  in  the 
helds. 

The  Caineronians  took  their  denomination  from 
Richard  Cameron,  a  famous  field-preacher,  who,  refu- 
iing  to  accept  the  indulgence  to  tender  confeiences, 
granted  by  king  Charles  II.  as  fuch  an  acceptance 
feemed  an  acknowledgment  of  the  king's  fupremacy, 
and  that  he  had  before  a  right  to  filence  them,  made 
a  defection  from  his  brethren,  and  even  headed  a  re- 
bellion in  which  he  was  killed.  His  followers  were 
never  entirely  reduced  till  the  Revolution,  when  they 
voluntarily  fubmitted  to  king  William. 

The  Cameronians  adhered  rigidly  to  the  form  of 
government  eftablilhed  in  1648. 

Cameronians,  or  Cameronites,  is  alfo  the  denomi- 
nation of  a  party  of  Calvinifts  in  France,  who  aliened 
that  the  will  of  man  is  only  determined  by  the  practi- 


cal judgment  of  the  mind;  that  the  caufe  of  mens 
doing  good  or  evil  proceeds  from  the  knowledge  which 
God  infufes  into  them;  and  that  God  does  not  move 
the  will  phyfically,  but  only  morally,  in  virtue  of  its 
dependence  on  the  judgment  of  the  mind.  They. had 
this  name  from  John  Cameron,  a  famous  profeffor,  firft 
at  Glafgow,  where  he  was  born,  in  1580,  and  after- 
wards at  Bordeaux,  Sedan  and  Saumur;  at  which 
laft  place  he  broached  his  new  doctrine  of  grace  and 
free-will,  which  was  formed  by  Amyrant,  Cappel,  Bo- 
chart,  Daille,  and  others  of  the  more  learned  among 
the  reformed  miniflers,  who  judged  Calvin's  doctrines 
on  thefe  points  too  hard).  The  Cameronians  are  a 
fort  of  mitigated  Calvinifts,  and  approach  to  the  opi- 
nion of  the  Armenians.  They  are  alfo  called  Vnher- 
falijh,  as  holding  the  .universality  of  Chrifi's  death; 
and  fometimes  Amyraldifts.  The  rigid  adherents  to 
the  fynod  of  Dort  accufed  them  of  Pelagianifm,  and 
even  of  Manicheifm.  The  comroverfy  between  the 
parties  was  carried  on  with  a  zeal  and  fubtilty  fcarce 
conceivable;  yet  all  the  queition  between  them  was 
only,  Whether  the  will  of  man  is  determined  by  the 
immediate  action  of  God  upon  it,  or  by  the  interven- 
tion of  a  knowledge  which  God  impreffes  into  the 
mind?  The  fynod  of  Dort  had  defined  that  God  not 
only  illuminates  the  understanding,  but  gives  motion 
to  the  will  by  making  an  internal  change  therein.  Ca- 
meron only  admitted  the  illumination,  whereby  the 
mind  is  morally  moved,  and  explained  the  fentiment  of 
the  fynod  of  Dort  fo  as  to  make  the  two  opinions  con- 
fident. 

CAMES,  a  name  given  to  the  fmall  ilender  rods  of 
cart-lead,  of  which  the  glaziers  make  their  turned  lead. 

Their  lead  being  call  into  (lender  rods  of  twelve  or 
fourteen  inches  long  each,  is  called  the  ca?ne ;  fome- 
times alfo  they  call  each  of  thefe  rods  a  came,  which 
being  afterwards  drawn  through  their  vice,  makes  their 
turned  lead. 

CAMILLUS  (Marcus  Furius),  was  the  firSt  who 
rendered  the  family  of  Furius  illuflrious.  He  triumph-  . 
ed  four  times,  was  five  times  dictator, and-was  honour- 
ed with  the  title  of  the  fecond founder  of  Rome.  In  a 
word,  he  acquired  all  the  glory  a  man  can  gain  in  his 
own  country.  Lucius  Apuleius,  one  of  the  tribunes, 
profecuted  him  to  make  him  give  an  account  of  the 
fpoils  taken  at  Veii.  Camillus  anticipated  judgment, 
and  baniihed  bimfelf  voluntarily.  During  his  banilh- 
ment,  inStead  of  rejoicing  at  the  devaluation  of  Rome 
by  the  Gauls,  he  exerted  all  his  wifdom  and  bravery 
to  drive  away  the  enemy  ;  and  yet  kept  with  the  ut- 
moft  ftrictnefs  the  Sacred  law  of  Rome,  in  refuting  to 
accept  the  command  which  feveral  private  perfons  of- 
fered him.  The  Romans,  who  were  belieged  in  the 
capitol,  created  him  dictator  in  the  year  363;  in 
which  office  he  acted  with  fo  much  bravery  and  con- 
duct, that  he  entirely  drove  the  army  of  the  Gauls  one 
of  the  territories  of  the  commonwealth.  He  died  in 
the  81ft  year  of  his  age,  365  years  before  the  Chriflian 
sera 

CAMILLI  and  Camilla,  in  antiquity,  beys  and 
girls  of  ingenuous  birth,  who  miniftered  in  the  Sa- 
crifices of  the  gods  ;  and  efpecially  thofe  who  attended 
the  fiame7i  dialis,  or  prieft  of  Jupiter.  The  word  fee  s 
borrowed  from  the  languageiof  the  ancient  Re;       ans, 
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Camoens. 


Camln^a  where  it  Signified  miuifter,  and  was  changed  from  caf- 
millus.  The  Tufcans  alfo  give  the  appellation  Camil- 
/us  to  Mercury  in  quality  of  minifter  of  the  gods. 

CAMINHA,  a  maritime  town  of  Portugal,  in  the 
province  of  Entre-Duero-e-Minho,  with  the  title  of  a 
duchy.  It  is  Situated  at  the  mouth  of  the  river  Min- 
ho,  in  W.  Long.  9.  15.  N.  Lat.  41.  44. 

CAMIS  or  Kamis,  in  the  Japanefe  Theology,  de- 
note deified  fouls  of  ancient  heroes,  who  are  fuppofed 
ft  ill  to  intereft  themfelves  in  the  welfare  of  the  people 
over  whom  they  anciently  commanded. 

The  camis  anfwer  to  the  heroes  in  the  ancient  Greek 
and  Roman  theology,  and  are  venerated  like  the  faints 
in  the  modern  Romifh  church. 

Befides  the  heroes  or  camis  beatified  by  the  confent 
of  antiquity,  the  mikaddos,  or  pontiffs  have  deified 
many  others,  and  continue  ftill  to  grant  the  apotheofis 
to  new  worthies;  fo  that  they  fwarm  with  camis  :  the 
principal  one  is  Tenfio  Dai  Sin,  the  common  father  of 
Japan,  to  whom  are  paid  devotions  and  pilgrimages 
extraordinary. 

CAMISADE,  in  the  art  of  war,  an  attack  by  fur- 
prife  in  the  night,  or  at  the  break  of  day,  when  the 
enemy  is  fuppofed  to  be  a-bed.  The  word  is  faid  to 
have  taken  its  rife  from  an  attack  of  thiskind  :  where- 
in, as  a  badge  or  Signal  to  know  one  another  by,  they 
bore  a  fhift,  in  French  called  cheviifs,  or  camifet  over 
their  arms. 

CAMISARDS,  a  name  given  by  the  French  to 
the  Calvinilts  of  the  Cevennes,  who  formed  a  league, 
and  took  up  arms  in  their  own  defence,  in  1688. 

CAMLETINE,  a  flight  fluff,  made  of  hair  and 
coarfe  fik,  in  the  manner  of  camblet.  It  is  now  oat 
of  fafhion. 

CAMMA,  andGoBBi,  two  provinces  of  the  king- 
dom of  Loango  in  Africa.  The  inhabitants  are  con- 
tinually at  war  with  each  other.  The  weapons  they 
formerly  ufed  in  their  wars  were  the  fliort  pike,  bows 
and  arrows,  fword  and  dagger  ;  but  fince  the  Euro- 
peans have  become  acquainted  with  that  coaft,  they 
have  fupplied  them  with  fire-arms.  The  chief  town 
of  Gobbi  lies  about  a  day's  journey  from  the  fea.  Their 
rivers  abound  with  a  variety  of  fifh ;  but  are  infefted 
with  fea-horfes,  which  do  great  mifchief  both  by  land 
and  water.  The  principal  commerce  with  the  natives 
is  in  logwood,  elephants  teeth,  and  tails,  the  hair  of 
which  is  highly  valued,  and  ufed  for  feveral  curious 
purpofes. 

CAMMIN,a  maritime  town  of  Germany,  in  Bran- 
denburg Pomerania,  fituated  in  E.  Long.  150  N.  Lat. 

54°. 

CAMOENS  (Louis  deL,  a  famous  Port  uguefe  poet, 

the  honour  of  whofe  birth  is  claimed  by  different  cities. 
But  according  to  N.  Antonio,  and  Manuel  Correa,  his 
intimate  friend,  this  event  happened  at  Lifbonini5i7. 
His  family  was  of  considerable  note,  and  originally 
Spanifh.  In  1370,  VaSco  Perez  de  Caamans,  diSguft- 
ed  at  the  court  of  Caftile,  fled  to  that  of  Lifbon,  where 
king  Ferdinand  immediately  admitted  him  into  his 
council,  and  gave  him  the  lordfhips  of  Sardoal,  Pun- 
nete,  Marano,  Amendo,  and  other  confiderable  lands; 
a  certain  proof  of  the  eminence  of  his  rank  and  abili- 
ties. In  the  war  of  the  fucceffion,  which  broke  out 
fcH  the  death  of  Ferdinand,  Camoens  fided  with  the 


king  of  Caftile,  and  was  killed  in  the  battle  of  Alja-    Camcesj 

birota.     But  though  John  I.   the  victor,  feized  a  great  s" — v 

part  of  his  eftate,  his  widow,  the  daughter  of  Gonfalo, 
Tereyro,  grand  mafter  of  the  order  of  Chrift,  and  ge- 
neral of  the  Portuguese  army,  was  not  reduced  beneath 
her  rank.  She  had  three  fons  who  took  the  name  of 
Ca?uo«>is.  The  family  of  the  eldeft  intermarried  with 
the  firft  nobility  of  Portugal  ;  and  even,  according  to 
Caftera,  with  the  blood  royal.  But  the  family  of  the 
fecond  brother,  whofe  fortune  was  flender,  had  the  fu- 
perior  honour  to  produce  the  author  of  the  Lufiad. 

Early  in  his  life  the  misfortunes  of  the  poet  began. 
In  his  infancy,  Simon  Vaz  de  Camoens,  his  father, 
commander  of  a  veffel,  wasfhipwrecked  atGoa,  where, 
with  his  life,  the  greateft  part  of  his  fortune  was  loft. 
His  mother,  however,  Anne  de  Macedo  of  Santarene, 
provided  for  the  education  of  her  fon  Louis  at  the  uni- 
verfity  of  Coimbra.  What  he  acquired  there,  his 
works  difcover ;  an  intimacy  with  the  claffics,  equal  to 
that  of  a  Scaliger,  but  directed  by  the  tafte  of  a  Mil- 
ton or  a  Pope. 

When  he  left  the  univerfity,  he  appeared  at  court. 
He  was  handfome ;  had  fpeaking  eyes,  it  is  faid;  and 
the  fineft  complexion.  Certain  it  is,  however,  he  was 
a  polifhed  fcholar,  which,  added  to  the  natural  ardour 
and  gay  vivacity  of  his  difpofition,  rendered  him  an 
accomplished  gentleman.  Courts  are  the  Scenes  of  in- 
trigue; and  intrigue  was  fafhionable  at  Lifbon.  But 
the  particulars  of  the  amours  of  Camoens  reft  unknown. 
This  only  appears :  he  had  afpired  above  his  rank,  for 
he  was  banifhed  from  the  court;  "and  in  feveral  of  his 
fonnets  he  afcribes  this  misfortune  to  love. 

He  now  retired  to  his  mother's  friends  at  Santarene. 
Here  he  renewed  his  ftudies,  and  began  his  poem  on 
the  difcovery  of  India.  John  III.  at  this  time  prepared 
an  armament  againft  Africa.  Camoens,  tired  of  his  in- 
active obfeure  life,  went  to  Ceuta  in  this  expedition, 
and  greatly  diftinguifhed  his  valour  in  feveral  rencoun- 
ters. In  a  naval  engagement  with  the  Moors  in.  the 
ftraits  of  Gibraltar,  in  the  conflict  of  boarding,  he  was 
among  the  foremoft,  and  loft  his  right  eye.  Yet  nei- 
ther hurry  of  actual  fervice  nor  the  diffipation  of  the 
camp  could  ftifle  his  genius.  He  continued  his  Luji- 
adas,  and  feveral  of  his  moft  beautiful  fonnets  were 
written  in  Africa,  while  as  he  expreffed  it, 

One  hand  the  pen,  and  one  the  fword,  employed. 

The  fame  of  his  valour  bad  now  reached  the  court, 
and  he  obtained  permiffion  to  return  to  Lifbon.  But, 
while  he  folicited  a"  eftablifhment  which  he  had  merit- 
ed in  the  ranks  of  ba^le,  the  malignity  of  evil  tongues, 
as  he  calls  it  in  one  of  his  letters,  was  injurioufly  pour- 
ed upon  him.  Though  *.he  bloom  of  his  early  youth 
was  effaced  by  feveral  years  refidence  under  the  Scorch- 
ing  heavens  of  Africa,  and  though  altered  by  the  lofs 
of  an  eye,  his  prefence  gave  uneafinefs  to  the  gentle- 
men of  fome  families  of  the  firft  rank  where  he  had 
formerly  vilited.  Jealonfy  is  the  characteristic  of  the 
Spanifh  and  Portuguese ;  its  refentment  knows  no 
bounds,  and  Camoens  now  found  it  prudent  to  banifh 
himSelf  from  his  native  country.  Accordingly  in 
1  $53,  he  failed  for  India,  with  a  resolution  never  to 
return.  As  the  fliip  left  the  Tagus,  he  exclaimed,  in 
the  words  of  the  Sepulchral  monument  of  Scipio  Afri- 
C2.i\m)I/igratapatria,Tio?i.poJJidebis  cjfamea.' i(  Ungrate- 
ful 
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Camocjis.  fal  country,  thou  fhalt  not  poffefs  my  bones!"  But  he 
* ^~~^  knew  not  what  evils  in  the  Eaft  would  awake  the  re- 
membrance of  his  native  fields. 

When  Camoens  arrived  in  India,  an  expedition 
was  ready  to  fail  to  revenge  the  king  of  Cochin  on 
the  king  of  Pimenta.  Without  any  rell  on  fhore  after 
his  long  voyage  he  joined  this  armament,  and  in  the 
Gonqneit  of  the  Alagada  iflands  difplayed  his  ufual 
bravery. 

In  the  year  following,  he  attended  Manual  de  Vaf- 
concello  in  an  expedition  to  the  Red  Sea.  Here,  fays 
Faria,  as  Camoens  had  no  ufe  for  his  fword,  he  em- 
ployed his  pen.  Nor  was  his  activity  confined  in  the 
rieet  or  camp.  He  vifited  Mount  Felex  and  the  adja- 
cent inhofpitable  regions  of  Africa,  which  he  fo  ftrongly 
pictures  in  the  Lufiad,  and  in  one  of  his  little  pieces 
where  he  laments  the  abfence  of  his  miftrefs. 

When  he  returned  to  Goa,  he  enjoyed  a  tranquillity 
which  enabled  him  to  beltow  his  attention  on  his  Epic 
Poem.  But  this  ferenity  was  interrupted,  perhaps  by 
his  own  imprudence.  He  wrote fome  fatires  which  gave 
offence  ;  and  by  order  of  the  viceroy  Francifco  Barreto, 
he  was  banifhed  to  China. 

The  accomplifhments  and  manners  of  Camoens  foon 
found  him  friends,  though  under  the  difgrace  of  banifh- 
ment.  He  was  appointed  commiffary  of  the  defunct  in 
the  ifland  of  Macao,  a  Portuguefe  fettlement  in  the  bay 
of  Canton.  Here  he  continued  his  Lniiad  ;  and  here 
alfo,  after  five  years  refidence,  he  acquired  a  fortune, 
though  fmall,  yet  equal  to  his  wifh.es.  DonConftantine 
de  Braganza  was  now  viceroy  of  India;  and  Camoens, 
defirous  to  return  to  Goa,  rcfigned  his  charge.  In  a 
Ihip,  freighted  by  himfelf,  he  fet  fail;  but  was  fliip- 
wrecked  in  the  gulph  near  the  mouth  of  the  river  Me- 
hon  on  the  coaft  of  China.  AIL-  he  had  acquired  was 
loft  in  the  waves:  his  poems,  which  he  held  in  one 
hand,  while  he  fwimmed  with  the  other,  were  all  he 
found  himfelf  pofTefTed  of  when  he  flood  friendlefs  on 
the  unknown  fhore.  But  the  natives  gave  him  a  molt 
humane  reception:  this  he  has  imnaortalifed  in  the  pro- 
phetic fong  in  the  tenth  Lufiad  ;  and  in  the  feventh  he 
tells  us,  that  here  he  loft  the  wealth  which  fatisfied  his 
withes. 

Agora  da  efperanqaja  adquirida,  \sfe. 
Now  bleft  with  all  the  wealth  fond  hope  could  crave, 
Soon  I  beheld  that  wealth  beneath  the  wave 

For  ever  loft; - 

My  life,  like  Judah's  heaven-doom'd  king  of  yore,. 
By  miracle  prolong'd 

On  the  banks  of  the  Mehon,  he  wrote  his  beautiful 
paraphrafe  of  the  plain),  where  the  Jews,  in  the  fineft 
ltrain  of  poetry,  are  reprefented  as  hanging  their  harps 
on  the  willows  by  the  rivers  of  Babylon,  and  weeping 
their  exile  from  their  native  country.  Here  Camoens 
continued  fome  time  till  an  opportunity  offered  to  carry 
him  to  Goa.  When  he  arrived  at  that  city,  Don  Con- 
ftantine  de  Braganza,  the  viceroy,,  whofe  characterise 
was  politenefs,  admitted  him  into  intimate  friendihip, 
and  Camoens  was  happy  till  count  Redondo  afTumed 
the  government.  Thofe  who  had  formerly  procured 
the  banifhment  of  the  fatirifl,  were  filent  while  Con- 
fla'ntine  was  in  power-,  but  now  they  exerted  all  their 
arts  againft  him.  Redondo,  when  he  entered  on  office, 
pretended  to  be  the  friend  of  Camoens;  yet,  with  all 
ehat  unfeeling  indifference  with  which  he  made  his  moll: 


horrible  witticifm  on  the  Zamorim,  he  fuffered  the  in-  Camosirs, 
nocent  man  to  be  thrown  into  the  common  prifon. 
After  all  the  delay  of  bringing  witneffes,  Camoens,  in 
a  public  trial,  fully  refuted  every  accufation  of  his  con- 
duct while  commilfary  at  Macao,  and  his  enemies  were 
loaded  with  ignominy  and  reproach,  But  Camoens  had 
fome  creditors;  and  thefe  detained  him  in  prifon  a  con- 
liderable  time,  till  the  gentlemen  of  Goa  began  to  be 
afhamed  that  a  man  of  his  lingular  merit  fhould  expe- 
rience fuch  treatment  among  them.  He  was  fet  at  li- 
berty ;  and  again  he  affirmed  the  prof effion  of  arms, 
and  received  the  allowance  of  a  gentleman  volunteer,  a 
character  at  this  time  common  in  Portuguefe  India. 
Soon  after,  Pedro  Barreto,  appointed  governor  of  the 
fort  at  Sofala,  by  high  promifes,  allured  the  poet  to 
attend  him  thither.  The  governor  of  a  diftant  fort,  in 
a  barbarous  country,  fhares  in  fome  meafure  the  fate  of 
an  exile.  Yet,  though  the  only  motive  of  Baretto  was,, 
in  this  unpleafant  fituation,  to  retain  the  converfation 
of  Camoens  at  his  table,  it  was  his  leafl  care  to  render 
the  life  of  his  gueft  agreeable.  Chagrined  with  his 
treatment,  and  a  confiderable  time  having  elapfed  in 
vain  dependence  upon  Barreto,  Camoens  refolved  to  re- 
turn to  his  native  country.  A  fhip,  on  the  homeward 
voyage,  at  this  time  touched  at  Sofala,  and  feveral  gen- 
tlemen who  were  on  board  were  defirous  that  Camoens 
fhould  accompany  them.  But  this  the  governor  unge- 
neroufly  endeavoured  to  prevent,  and  charged  him  with 
a  debt  for  board.  Anthony  de  Cabra,  however,  and 
Hector  de  Sylveyra,  paid  the  demand  ;  and  Camoens,. 
fays  Faria,  and  the  honour  of  Barreto,  were  fold  to- 
gether. 

After  an  abfence  of  16  years,  Camoens,  in  1569,  re- 
turned to  Lifbon,  unhappy  even  in  his  arrival,  for  the 
peflilence  then  raged  in  that  city,  and  prevented  his- 
publication  for  three  years.  At  laft,  in  1572,  he  printed 
his  Lufiad,  which  in  the  opening  of  the  firft  book,  in 
a  moft  elegant  turn  of  compliment,  he  addrelled  to  his 
prince,  king  Sebaftian  then  in  his  18th  year.  The 
king,  fays  the  French  tranflator,  was  fo  pleafcd  with 
his  merit,  that  he  gave  the  author  a  penlion  of  4000 
reals,  on  condition  that  he  fhould  refide  at  court.  But 
this  falary,  fays  the  fame  writer,  was  withdrawn  by  car- 
dinal Henry,  whofucceeded  to  the  crown  of  Portugal,. 
loft  by  Sebafiian  at  the  battle  of  Alcazar. 

Though  the  great  patron  of  one  fpecies  of  literature,, 
a  fpecies  the  reverie  of  that  of  Camoens,  certain  it  is,, 
that  the  author  of  the  Lufiad  was  utterly  neglected  by 
Henry,  under  whofc  inglorious  reign  he  died  in  all  the 
mifery  of  poverty.  By  fome,  it  is  faid,  he  died  in  an 
alms-houfe.  It  appears,  however,  that  he  had  not  even 
the  certainty  of  fubfiftence  which  thefe  honfes  provide. 
He  had  a  black  lervant,  who  had  grown  old  with  him,, 
and  who  had  long  experienced  his  mafters  humanity. 
This  grateful  Indian,  a  native  of  Java,  who,  according 
to  fome  writers  faved  his  mafter's  life  in  the  unhappy 
fhipwreck  where  he  loft  his  effects,  begged  in  the  ftreets 
of  Lifbon  for  the  only  man  in  Portugal  on  whom  God 
had  bellowed  thofe  talents  which  have  a  tendency  to< 
direct  the  fpirit  of  a  downward  age.  To  the  eye  of  a. 
careful  obferver,,  the  fate  of  Camoens  throws  great  light 
on  that  of  his  country,  and  will  appear  ftriclly  connec- 
ted with  it.  The  fame  ignorance,  the  fame  degenerated 
fpirit,  which  fuffered  Camoens  to  depend  on  his  fhare 
of  the  alms  begged  in  the  ftreets  by  his  old  hoary  fer- 
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Camomile, Vint,  the  fame  fpirit  which  canfed  this,  funk  the  king- 
Cauip.  dom  of  Portugal  into  the  moft  abject  vaiTala^ge  ever  ex- 
perienced by  a  conquered  nation.  While  the  grandees 
of  Portugal  were  blind  to  the  ruin  which  impended 
over  them,  Camoens  beheld  it  with  a  pungency  of 
grief  which  haftencd  his  exit.  In  one  of  his  letters 
he  has  thefe  remarkable  words:  Em fivi  accaberey  a 
v'tda,  e  verra?n  todos  que  fuy  efeicoada  a  m'mho  patria, 
ire.  "  I  am  ending  the  courfe  of  my  life,  the  world 
will  witnefs  how  I  have  loved  my  country.  I  have 
returned,  not  only  to  die  in  her  bofom,  but  to  die  with 
her." 

In  this  unhappy  fituation,  in  1579,  in  his  62d  year, 
the  year  after  the  fatal  defeat  of  Don  Sebaftian,  died 
Louis  de  Camoens,  the  greateft  literary  genius  ever 
produced  by  Portugal;  in  martial  courage  and  fpirit  of 
honour,  nothing  inferior  to  her  greateft  heroes.  And 
in  a  manner  fuitable  to  the  poverty  in  which  he  died, 
was  he  buried. 

CAMOMILE,  in  botany.     See  Anthemis. 
CAMP,  the  ground  on  which  an  army  pitch  their 
tents.     It  is  marked  out  by  the  quarter  mafter  general, 
who  appoints  every  regiment  their  ground. 

The  chief  ad  vantages  to  be  minded  in  chufing  a  camp 
for  an  army,  are,  to  have  it  near  the  water,  in  a  coun- 
try of  forage,  where  the  foldiers  may  find  w*od  tor 
dreffing  their  victuals  ;  that  it  have  a  free  communica- 
tion with  garrifons,  and  with  a  country  from  whence 
it  may  be  fupplied  with  provillons;  and,  if  polfible, 
that  it  be  fituatedon  a  rifing  ground,  in  a  dry  gravelly 
foil.  Be/ides,  the  advantages  of  the  ground  ought  to 
beconfidered,  asmarlhes,  woods,  rivers, and  incloiures; 
and  if  the  camp  be  near  the  enemy,  with  no  river  or 
marfh  to  cover  it,  the  army  ought  to  be  intrenched. 
An  army  always  encamps  fronting  the  enemy  ;  and  ge- 
nerally in  two  lines,  running  parallel  about  500  yards 
diftance;  the  horfe  and  dragoons  on  the  wings,  and 
the  foot  in  the  centre  ;  fometimes  a  body  of  two,  three, 
orfour  brigades  is  encamped  behind  the  two  lines,  and 
is  called  the  body  of '  refervc.  The  artillery  and  bread - 
waggons  are  generally  encamped  in  the  rear  of  the  two 
lines.  A  battalion  of  foot  is  allowed  80  or  100  paces 
for  its  camp ;  and  30  or  40  for  an  interval  betwixt  one 
battalion  and  another.  A  fquadron  of  horfe  is  allowed 
30  for  its  camp,  and  30  for  an  interval,  and  more  if 
the  ground  will  allow  it. 

Where  the  grounds  are  equally  dry,  thofe  camps  are 
always  the  molt  healthful  that  are  pitched  on  the  banks 
of  large  rivers;  becaufe,  in  the  hot  feafon,  fimations 
of  this  kind  have  a  ftream  of  frefh  air  from  the  water, 
ferving  to  carry  off  the  moid  and  putrid  exhalations. 
On  the  other  hand,  next  tomarlhes,  the  worft  encamp- 
ments are  on  low  grounds  clofe  befct  with  trees;  for 
then  the  air  is  not  only  moift  and  hurtful  in  iifelf,  but 
by  ftagnating  becomes  more  fufceptible  of  corruption. 
However,  let  the  fituation  of  camps  be  ever  fo  good, 
they  are  frequently  rendered  -infectious  by  the  putrid  ef- 
fluvia of  rotten  ft  raw,  and  the  pri'viesof  the  army  ;  more 
efpecially  if  the  bloody  flux  prevails,  in  which  cafe  tbjL, 
belt  method  of  preventing  a  general  infection,  is  to  leave 
the  ground  wit-fa  the  privies,  foul  ftraw,  and  other  filth 
of  the  camp,  behind.  This  mnft  be  frequently  done,  if 
confiftent  with  the  military  operations:  but  when  thefe 
render  it  improper  to  change  the  ground  often,  the  pri- 
vies mould  be  made  deeper  than  ufual,  and  once  a-day 


a  thick  layer  of  earth  thrown  into  them  till  the  pits  are 
near  full  ;  and  then  they  are  to  be  well  covered,  and 
fupplied  by  others.  It  may  alfo  be  a  proper  cautio% 
to  order  the  pits  to  be  made  either  in  the  front  or  the 
rear,  as  the  then  ftationary  winds  may  beft  carry  off 
the  effluvia  from  the  camp.  Morever,  it  will  be  ne- 
ceflary  to  change  the  ftraw  frequently,  as  being  not 
only  apt  to  rot,  but  to  retain  the  infectious  fleams  of 
the  fick.  But  if  frelh  ftraw  cannot  be  procured,  more 
care  mull  be  taken  in  airing  the  tents,  as  well  as  the 
old  ftraw. 

The  difpofition  of  the  Hebrew  encampment  was  at 
firft  laid  out  by  God  himfelf.  Their  camp  was  of  a 
quadrangular  form,  furrounded  with  an  inclofure  of  the 
height  of  10  hands-breadth.  It  made  a  fquare  of  12 
miles  in  compafs  about  the  tabernacle  ;  and  within  this 
was  another,  called  the  Levites  camp. 

The  Greeks  had  alfo  their  camps  fortified  with  gates 
and  ditches.  The  Lacedsemonians  made  their  camp  of 
a  round  figure,  looking  upon  that  as  the  moft  perfect 
and  defenlible  ot  any  form  :  we  are  not,  however,  to 
imagine,  that  they  thought  this  form  fo  eilential  to  a 
camp,  as  never  to  be  difpenfed  with  when  the  circum- 
ftances  of  the  place  require  if.  Of  the  reft  of  the  Gre- 
cian camps,  it  may  be  obferved,  that  the  moft  valiant 
of  the  foldiers  were  placed  at  the  extremities,  the 
reft  in  the  middle.  Thus  we  learn  from  Homer,  that 
Achilles  and  Ajax  were  pofted  at  the  ends  of  the  camp 
before  Troy,  as  bulwarks  on  each  fide  of  the  reft  of  the 
princes. 

The  figure  of  the  R.oman  camp  was  a  fquare  divided 
into  two  principal  pans:  in  the  upper  parts  were  the 
general's  pavilion,  or  prsetorium,  and  the  tent  of  the 
chief  officers;  in  the  lower,  thofe  of  inferior  degree 
were  placed.  On  one  fide  of  the  prsetorium  ftood  the 
quseftorium,  or  apartment  of  the  treafurer  of  the  army  ; 
and  near  this  the  forum,  both  for  a  market  place 
and  the  affembling  of  councils.  On  the  other  fide  of 
the  prsetorium  were  lodged  the  legati ;  and  below  it 
the  tribunes  had  their  quarters,  oppofite  to  their  re- 
fpeclive  legions.  Afide  of  the  tribunes  were  the  prse- 
fedtiof  the  foreign  troops,  over  againft  their  refpe&ive 
wings;  and  behind  thefe  were  the  lodgments  of  the 
evocati,  then  thofe  of  the  extraordinarii  and  ablecli 
equites,  which  concluded  the  higher  part  of  the  camp. 
Between  the  two  partitions  was  a  fpot  of  ground  called 
principia,  for  the  altars  and  images  of  the  gods,  and 
probably  alfo  for  the  chief  enfigns.  The  middle  of  the 
lower  partition  was  afligned  to  the  Roman  horfe  ;  next 
to  them  were  quartered  the  triarii ;  then  the  principes, 
and  clofe  by  them  the  haftati ;  afterwards  the  foreign 
horfe,  and  laftly  the  foreign  foot.  They  fortified 
their  camp  with  a  ditch  and  parapet,  which  they  term- 
ed  fojfa  and  vallum;  in  the  latter  fome  diftinguifh  two 
parts,  viz.  the  agger  or  earth,  and  ihzfudes  or  wooden 
flakes  driven  in  to  fecure  it.  The  camps  were  fome- 
times furrounded  by  walls  made  of  hewn  ftone ;  and 
the  tents  themfelves  formed  of  the  fame  matter. 

In  the  front  of  the  Turkilh  camp  are  quartered  the 
janizaries  and  other  foot,  whofe  tents  encompafs  their 
aga ;  in  the  rear  are  the  quarters  of  the  fpahis  and 
other  horfemen.  The  body  of  the  camp  is  pofTefTed  by 
the  flat  el  y  tents  or  pavilions  of  the  vizer  or  general, 
rais  effendi or  chancellor,  kahija  or  fteward,  the  tefter- 
dar  bafiiaw  or  lord  treafurer,  and  kapidar  kahiafee  or 
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€atnp  matter  of  the  ceremonies.  In  the  middle  of  thefe  tents 
II  is  a  fpacious  field,  wherein  are  erected  a  building  for 
Campaign.^  tjie  divanjand  a  hafna  or  treafury.  When  the  ground 
is  marked  out  for  a  camp,  all  wait  for  the  pitching  of 
the  tent  lailac,  the  place  where  the  courts  of  juftice 
are  held  ;  it  being  the  difpolition  of  this  that  is  to  re- 
gulate all  the  reft. 

The  Arabs  (till  live  in  camps,  as  the  ancient  Scenites 
did.  The  camp  of  the  Affyne  Emir,  or  king  of  the 
country  about  Tadmor,  is  defcribed  by  a  traveller  who 
viewed  it,  as  fpread  over  a  very  large  plain,  and  pof- 
feffing  fo  vaft  a  fpace,  that  though  he  had  the  ad- 
vantage of  a  rifing  ground  he  could  not. fee  the 
utmoft  extent  of  it.  His  own  tent  was  near  the  mid- 
dle ;  fcarce  diftinguifhabie  from  the  reft,  except  that 
it  was  bigger,  being  made,  like  the  others,  of  a  fort 
of  hair-cloth. 

Camp,  is  alfo  ufed  by  the  Siamefe,  and  fome  other 
nations  in  the  Eaft  Indies,  as  the  name  of  the  quarters 
which  they  affign  to  foreigners  who  come  to  trade  with 
them.  In  thefe  camps,  every  nation  forms,  as.it  were, 
a  particular  town,  where  they  carry  on  all  their  trade, 
not  only  keeping  ail  their  warehoufes  and  (hops  there, 
but  alfo  live  in  thefe  camps  with  their  whole  families. 
The  Europeans,  however,  are  fo  far  indulged,  that  at 
Siam,  and  almoft  every  where  el fe,  they  may  live  ei- 
ther in  the  cities  or  fuburbs,  as  they  mall  judge  moft 
convenient. 

Camp  fight ,  or  K amp  fight,  in  law  writers,  denotes 
the  trial  of  a  caufe  by  duel,  or  a  legal  combat  of  two 
champions  in  the  field,  for  deciiion  of  fome  contro- 
verfy. 

In  the  trial  by  camp  fight,  the  accufer  was,  with 
the  peril  of  his  own  body,  to  prove  the  accufed  guilty  ; 
and  by  offering  him  his  glove,  to  challenge  him  to 
this  trial,  which  the  other  inuft  either  accept  of,  or 
acknowledge  himfelf  guilty  of  the  crime  whereof  he 
was  accufed. 

If  it  were  a  crime  deferving  death  ,  the  camp  fight 
was  for  life  and  death :  if  the  offence  deferved  only 
imprifonment,  the  camp  fight  was  accomplifhed  when 
one  combatant  had  fubdtted  the  other,  fo  as  either  to 
make  him  yield  or  take  him  prifoner.  The  accufed 
had  liberty  to  choofe  another  to  fight  in  his  ftead,  but 
the  accufer  was  obliged  to  perform  it  in  his  own  per- 
fon,  and  with  equality  of  weapons.  No  women  were 
permitted  to  be  fpectators,  nor  men  under  the  age  of 
thirteen.  The  prieft  and  the  people  who  looked  on, 
were  engaged  filently  in  prayer,  that  the  victory  might 
fall  to  him  who  had  right.  None  might  cry,  fhriek, 
or  give  the  leaft  fign  ;  which  in  fome  places  was  exe- 
cuted withfo  much  ftrictnefs,  that  the  executioner  flood 
ready  with  an  axe  to  cut  off  the  right  hand  or  foot  of 
the  party  that  fhould  offend  herein. 

He  that,  being  wounded,  yielded  himfelf,  was  at  the 
other's  mercy  either  to  be  killed  or  fuffered  to  live.  But 
if  life  were  granted  him,  he  was  declared  infamous 
by  the  judge,  %and  difabled  from  ever  bearing  arms,  or 
riding  on  horfcback. 

CAMPAGNA.     See  Campania. 

CAMPAIGN,  in  the  art  of  war,  denotes  the  fpace 
of  time  that  an  army  keeps  the  field,  or  is  encamped. — 
The  beginning  of  every  campaign  is  confiderably  more 
unhealthy  than  if  the  men  were  to  remain  in  quarters. 
After  the  firft  fortnight  or  three  weeks  encampment, 
Vol.  IV. 
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the  ficknefs  decreafes  daily  ;  the  moft  infirm  being  by 
that  time  in  the  hofpitals,  and  the  weather  daily  grew- 
ing  warmer.  This  healthy  ftate  continues  throughout 
the  fummer,  unlefs  the  men  get  wet  clothes,  or  wet 
beds ;  in  which  cafe,  a  greater  or  lefs  degree  of  the  dy- 
fentery  will  appear  in  proportion  to  the  preceding 
heats.  But  the  moft  fickly  part  of  the  campaign  begins 
about  the  middle  or  end  of  Auguft,  whilft  the  days  are 
ftill  hot,  but  the  nights  cool  and  damp,  with  fogs  and 
dews:  then,  and  not  fooner,  the  dyfentery  prevails; 
and  though  its  violence  is  over  by  the  beginning  of 
October,  yet  the  remitting  fever  gaining  ground,  con- 
tinues throughout  the  reft  of  the  campaign,  and  never 
entirely  ceafes,  even  in  winter-quarters,  till  the  frofts 
begin.  At  the  beginning  of  a  campaign  the  ficknefs  is 
fo  uniform,  that  the  number  may  be  nearly  predicted  ; 
but  for  the  reft  of  the  feafon,  as  the  difeafes  are  then 
of  a  contagious  nature,  and  depend  fo  much  upon  the 
heats  of  fummer,  it  is  impoffible  to  forefee  how  many 
may  fall  fick  from  the  beginning  to  the  end  of  autumn. 
It  is  alfo  obferved,  that  the  laft  fortnight  of  a  cam- 
paign, if  protracled  till  the  beginning  of  a  campaign, 
is  attended  with  more  ficknefs  than  the  firft  two  months 
encampment:  fo  that  it  is  better  to  take  the  field  a 
fortnight  fooner,  in  order  to  return  into  winter-quar- 
ters fo  much  the  earlier.  As  to  winter  expeditions, 
though  fevere  in  appearance,  they  are  attended  with 
little  ficknefs,  if  the  men  have  ftrong  fhoes,  quarters, 
fuel,  and  provifions.  Long  marches  in  fummer  are 
not  without  danger,  unlefs  made  in  the  night,  or  fo 
early  in  the  morning  as  to  be  over  before-  the  heat  of 
the  day. 

CAMPANACEiE,  in  botany,  an  order  of  plants  in 
the  Fragmenta  metbodi  naturalls  of  Linnaeus,  in  which 
are  the  following  genera,  viz.  convolvulus,  ipomsea, 
polemonium,  campanula,  roella,  viola,  &c.  * 

CAMPANELLA,  (Thomas)  a  famous  Italian  phi- 
lofopher,  born  at  Stilo  in  Calabria,  in  1568. 
He  diftinguifhed  himfelf  by  his  fteady  proficiency  in 
learning;  for  at  the  age  of  13  he  was  a  perfect  mafter 
of  the  ancient  orators  and  poets.  His  peculiar  inclina- 
tion was  to  philofophy,  to  which  he  at  laft  confined 
his  whole  time  and  ftudy.  In  order  to  arrive  at  truth, 
he  fhook  off  the  yoke  of  authority  :  by  which  means 
the  novelty  of  fome  of  his  opinions  expofed  him  to 
many  inconveniences;  for  at  Naples  he  was  thrown 
into  prifon,  in  which  he  remained  27  years,  and  dur- 
ing this  confinement  wrote  his  famous  work  entitled 
Atheifmus  triuviphatus.  Being  at  length  fet  at  liberty, 
he  went  to  Paris,  where  he  was  gracioufly  received  by 
Louis  XIII.  and  cardinal  Richelieu  ;  the  latter  pro- 
cured him  a  penfion  of  2000  livres,  and  often  confulted 
him  on  the  affairs  of  Italy.  Csmpanella  paifed  the  re- 
mainder of  his  days  in  a  monaftery  of  Dominicans  at 
Paris,  and  died  in  1639. 

CAMPANI,  (Matthew)  of  Spoletto,  curate  at  Rome, 
wrote  a  curious  treatife  on  the  art  of  cutting  glaffes  for 
fpectacles,  and  made  feveral  improvements  in  optics, 
aflifted  by  his  brother  and  pupil  Jofeph.  He  died  af- 
ter 1678. 

CAMPANIA,  a  town  of  Italy,  in  the  kingdom  of 
Naples,  and  in  the  farther  principato,  with  a  bifhop's 
fee.     E.  Long.  15.  30.  N.  Lat.  40.  40. 

Campania,  or  Campag7ia  di  Roma,  anciently  La- 
tium,   a  province  of  Italy,  bounded  on  the  weft  by  the 
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Tibcrand  the  fea,  on  ihcfonth-weft  by  the  fea,  on  the  Clement  VIII.  to  32,000.     In  fhort,  it  is  only  fince  Campani- 

fouth   by   Terra  di  Lavoro,  on  the  eaft  by   Abruzzo,  the  time  of  Pins  V.  and  Sextus  V.  at  the  end   of  the      form 

and  on  the  north  by  Sabina.     Though  the  foil  is  good,  16th  century,  that  the  popes  have  conftantly  employed         H 

it  produces  little  or  nothing,  on  account  of  the  heavy  the  neceflary   methods  for  purifying  the  air  of  Rome  ^""P3""1* 

duties  on  corn  ;  and  though  the  waters  are  good  the  air  and  its  environs,  by  procuring  proper  difcharges  for  the 

is  unwholefome.     It  is  fubjeet  to   the   Pope,  and  is  a-  waters,  drying   up  humid    and   marfliy   grounds,  and 


hout  60  miles  in  length  on  the  Mediterranean  fea. 

It  hath  been  generally  thought  that  the  stir  of  this 
country  hath  fomething  in  it  peculiarly  noxious  dur- 
ing the  fuminer-time  ;  but  Mr  Condamine  is  of  opinion 
that  it  is  not  more  unhealthy  than  any  other  marihy 
country.  His  account  follows.  "  It  was  after  the  in- 
vasion of  the  Goths  in  the  fifth  and  fixth  centuries  that 
this  corruption  of  the  air  began  to  manifeit  itfeif.  The 
bed  of  the  Tiber  being  covered  by  the  accumulated 
ruins  of  the  edifices  of  ancient  Rome,  could  not  but 
raife  itfeif  confiderably.  But  what  permits  us  not  to 
doubt  of  this  fact  is,  that  the  ancient  and  well-preferved 
pavement  of  the  pantheon  and  its  portico  is  overflowed 
every  winter  ;  that  the  water  even  rifes  there  fometimes 
to  the  height  of  eight  or  ten  feet  ;  and  that  it  is  not 
pofliiile  to  fuppofe  that  the  ancient  R.omans  fliould 
have  built  a  temple  in  a  place  fo  low  as  to  be  covered 
with  the  waters  of  the  Tiber  on  the  leaf!  inundation. 
It  is  evident,  then,  that  the  level  of  the  bed  of  this  river 
is  railed  feveral  feet,  which  could  not  have  happened 
without  forming  there  a  kind  of  dikes  or  bars.  The 
choaking  up  of  its  canal  ncceiFariiy  occalioned  the  over- 
flow and  reflux  of  its  waters  in  fuch  places  as  till  then 
had  not  been  fubject  to  inundations:  to  thefe  over- 
flowings of  the  Tiller  were  added  all  the  waters  that 
efcaped  out  of  the  ancient  aqueducts,  the  ruins  of  which 
are  ftill  to  be  feen,  and  which  were  entirely  broken  and 
deftroyed  by  Totila.  What  need,  therefore,  of  any 
thing  more  to  infect  the  air,  in  a  hot  climate,  than  the 
exhalations  of  fuch  a  mafsof  ftagnating  waters,  depriv- 
ed of  any  difcharge,  and  become  the  receptacle  of  a 
thoufand  impurities,  as  well  as  the  grave  of  feveral  mil- 
lions both  of  men  and  animals  ?  The  evil  could  not  but 
increafe  from  the  fame  caufes  while  Rome  was  expofed 
to  the  incurlions  and  devallations  of  the  Lombards,  the 
Normans,  and  the  Saracens,  which  lafled  for  feveral 
centuries.  The  air  was  become  fo  infectious  there  at 
the  beginning  of  the  13th  century,  that  Pope  Inno- 
cent III.  wrote,  that  few  people  at  Rome  arrived  to 
the  age  of  forty  years,  and  that  nothing  was  more 
uncommon  there  than  to  fee  a  perfon  of  fixty.  A  very 
ihort  time  after,  the  popes  transferred  the  feat  of  their 
reildence  to  Avignon :  during  the  feventy-two  years 
they  remained  there,  Rome  became  a  defert;  the  mo- 
naileries  in  it  were  converted  into  {tables  ;  and  Gre- 
gory XI.  on  his  return  to  Rome  in  1336,  hardly  count- 
ed there  30,000  inhabitants.  At  his  death  began  the 
troubles  of  the  great  fchifro  in  the  weft,  which  con- 
tinued for  upwards  of  50  years.  Martin  V.  in  whom 
this  fchifm  ended  in  the  year  1429,  and  his  firft  fuccef- 
fors,  were  able  to  make  but  feeble  efforts  againft  fo  in- 
veterate an  evil.  It  was  not  till  the  beginning  of  the. 
1 6th  century  that  Leo  X.  under  whom  Rome  began  to 
refume  her  wonted  fplendor,  gave  himfelf  fome  trouble 
about  re-eftablifliing  the  falubrity  of  the  air  :  but  the 
city  being  fhortly  after  befieged  twice  fucceflively  by 
the  emperor  Charles  V.  faw  itfeif  plunged  again  into 
all  its  old  calamities  ;  and  from  85,000  inhabitants, 
which  it  contained  under  Leo  X.  it  was  reduced  under 


covering  the  banks  of  the  Tiber  and  other  places  re- 
puted uninhabitable  with  fuperb  edifices.  Since  that 
time  a  perfon  may  dwell  at  Rome,  and  go  in  or  out  of 
it  at  all  feafons  of  the  year.  At  the  beginning,  how- 
ever, of  the  prefent  century,  they  were  £1111  afraid  to 
lie  out  of  the  city  in  fummer,  when  they  had  refided 
there;  as  they  were  alfo  to  return  to  it,  when  once 
they  had  quitted  it.  They  never  ventured  to  deep  at 
Rome,  even  in  broad  day,  in  any  other  houfe  than  their 
own.  They  are  greatly  relaxed  at  prefent  from  thefe 
ancient  fcruples  :  I  havt  feen  cardinals,  in  the  months 
of  July  and  Auguft,  go  from  Rome  to  lie  at  Frafcati, 
Tivoli,  Albano,  &c.  and  return  the  next  or  the  follow- 
ing days  to  the  city,  without  'any  detriment  to  their 
health  :  I  have  myfelf  tried  all  thefe  experiments,  with- 
out fullering  the  leaft  inconvenience  from  them  :  we 
have  even  feen,  in  the  laft  war  in  Italy,  two  armies 
encamped  under  the  walls  of  Rome  at  the  time  when 
the  heats  were  moft  violent.  Yet,  notwithstanding  all 
this,  the  greater!  part  of  the  country  people  dare  not 
ftill  venture  to  lie  during  that  fealon  of  the  year,  nor 
even  as  much  as  fleep  in  a  carriage,  in  any  part  of  the 
territory  comprehended  under  the  name  of  the  Cam- 
pagna  of  Roj/te" 

CAMPANIFOFiM,  or  Campanulated,  an  appel- 
lation given  to  flowers  refembling  a  bell. 

CAMPANINI,  a  name  given  to  an  Italian  marble 
dugout  of  the  mountains  of  Carrara,  becaufe,  whea 
it  is  worked,  it  founds  like  a  bell. 

CAMPANULA,  or  bell-flower;  a  genus  of 
the  monogynia  order,  belonging  to  the  pentandria 
clafs  of  plants  ;  and  in  the  natural  method  ranking 
under  the  29th  order,  Campanacea.  The  corolla  is 
campanulated,  with  its  fundus  clofed  up  by  the  valves 
that  fupport  the  (lamina  ;  the  fligma  is  trifid  ;  the  cap- 
fule  inferior,  or  below  the  receptacle  of  the  flower,  o- 
pening  and  emitting  the  feeds  by  lateral  pores. 

Species.  Of  this  genus  there  are  no  fewer  than  41 
fpecies  enumerated  by  botanical  writers ;  but  the  fol- 
lowing are  the  moft  worthy  of  attention.  1.  The  py- 
ramidalis  hath  thick  tuberous  roots  filled  with  a  milky 
juice;  it  fends  out  ilrong,  fmooth,  upright  flalks, 
which  rife  to  the  height  of  four  feet,  garnifhed  with 
fmooth  oblong  leaves  a  little  indented  at  the  edges, 
The  flowers  are  produced  from  the  fide  of  the  ftalks, 
and  are  regularly  feton  for  more  than  half  their  length, 
forming  a  fort  of  pyramid;  thefe  are  large,  open,  and 
fliaped  like  a  bell.  The  moft  common  colour  of  the 
flowers  is  blue,  though  fome  are  white,  but  the  former 
are  moft  efteemed.  2.  The  deenrrens,  orpeach-leaved 
bell-flower,  is  a  native  of  the  northern  parts  of  Europe ; 
of  this  there  are  fome  with  white,  and  fome  with  blue 
flowers,  and  fome  with  double  flowers  of  both  colours. 
Thefe  laft  have  of  late  been  propagated  in  fuch  abun- 
dance as  to  have  almoft  banilhed  from  the  gardens 
thofe  with  lingle  flowers.  3.  The  medium, commonly 
called  Canterbury  bell-flower,  is  a  biennial  plant,  which 
perifhes  foon  after  it  has  ripened  its  feeds.  It  grows 
naturally  in   the  woods  of  Italy  and  Auftria;  but  i-s 
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Campanula  cultivated  in  the  Britiih  gardens  for  the  beauty  of  its 
flowers,  which  are  blue,  purple,  white,  ami  if  riped,  with 
doable  flowers  of  all  the  colours.  This  Ipecies  hath  ob- 
long, rough,  hairy  leaves,  ferrated  on  their  edges; 
from  the  centre  of  thefe  rifes  a  ft  iff,  hairy,  furrowed 
ft.ilk,  about  two  feet  high,  fending  out  feveral  lateral 
branches,  garnilhed  with  long,  narrow,  hairy  leaves 
fawed  on  their  edges.  From  the  fetting  on  of  thefe 
leaves  proceed  the  footflalks  of  the  flower;  thofe  which 
are  on  the  lower  part  of  the  llaik  and  branches  dimi- 
nilhing  gradually  in  their  length  upward,  and  ;hereby 
forming  a  fort  of  pyramid.  The  flowers  of  this  kind 
are  very  large,  fo  make  a  tine  appearance.  The  feeds 
ripen  in  September,  and  the  plants  decay. foon  after. 
4.  The  trachclium,  with  nettle  leaves,  hath  a  peren- 
nial root,  which  fends  up  feveral  ft  iff  hairy  ftalks  hav- 
ing two  ribs  or  angles.  Thefe  put  out  a  few  fhort 
fide-branches,  garnilhed  with  oblong  hairy  leaves  deep- 
ly fawed  on  their  edges.  Toward  the  upper  part  of 
the  ftalks,  the  Bowers  came  out  alternately  upon 
fhort  trifid  foot-ftalks  having  hairy  empalcments. 
The  colours  of  the  flowers  are  a  deep  and  a  pale  blue 
and  white,  with  double  flowers  of  the  fame  ;  the  double 
flowered  kind  only  merit  a  place  in  gardens.  5.  The 
latifolia,  or  £reateft  bell-flower,  hath  a  perennial  root, 
compofed  of  many  fleihy  fibres  that  abound  with  a 
milky  juice.  From  thefe  arife  feveral  ftrong,  round 
Angle  ftalks,  which  never  put  out  branches,  but  are 
garnilhed  with  oval  fpear-lhaped  leaves  nightly  indent- 
ed on  their  edges.  Towards  the  upper  part  of  the  ftalk 
the  flowers  come  out  fingly  upon  ihort  foot-ftalks  ; 
their  colours  are  blue,  purple,  and  white.  6.  The 
rapunculus,  or  rampion,  hath  roundid:  fiefhy  roots, 
which  are  eatable,  and  much  cultivated  in  France  for 
fallads  ;  fome  years  paft  it  was  cultivated  in  the  Eng- 
lifh  gardens  for  the  fame  purpofe,  but  is  now  general- 
ly neglected.  It  is  a  native  of  Britain:  but  the  roots 
of  the  wild  fort  never  gro\v  to  half  the  fize  of  thofe 
which  are  cultivated.  7.  The  fprculum,  with  yellow 
eye-bright  leaves,  is  an  annual  plant  with  (lender  (talks 
rifinga  foot  high,  branching  out  on  every  fide,  and 
garnilhed  with  oblong  leaves  a  little  curled  on  their 
edges  ;  from  the  wings  of  the  leaves  come  out  the 
flowers  fitting  clofe  to  theltalks,  which  are  of  a  beau- 
tiful purple  inclining  to  a  violet  colour.  In  the  even- 
ing, they  contract  and  fold  into  a  pentagonal  figure  ; 
from  whence  it  is  by  fome  called  viola  pentagonia,  or 
five  cornered  violet.  8.  The  hybrida,  or  common  Venus 
looking-glafs.  This  feldom  rifes  more  than  fix  inches 
high,  with  a  ftalk  brandling  from  the  bottom  upward, 
and  garnilhed  with  oval  leaves  fitting  clofe  to  the 
ftalks,  from  the  bafe  of  which  the  branches  are  pro- 
duced, which  are  terminated  by  flowers  very  like  the 
former  fort.  This  was  formerly  cultivated  in  the  gar- 
dens :  but  fince  the  former  kind  hath  been  introduced, 
it  hath  almoft  fupplanted  this  ;  for  the  oilier  is  a  much 
taller  plant,  and  the  flowers  larger,  though  of  a  lefs 
beautiful  colour.  9.  The  canarienfis,  with  an  orach 
leaf  and  tuberous  root,  is  a  native  of  the  Canary  illands. 
It  hath  a  thick  fleihy  root  of  an  irregular  form  ;  fome- 
times  running  downward  like  a  parfnip,  at  other  times 
dividing  into  feveral  knobs  near  the  top  ;  and  when 
any  part  of  the  root  is  broken,  there  ilTucs  out  a  milky 
juice  at  the  wound.  From  the  head  or  crown  of  the 
iGot  arife  one,  two,  thrre,  or  more  ftalks,  in  propor- 


tion to  the  fize  of  the  root  :  but  that  in  the  centre  is  Campanula 
generally  larger  and  rifts  higher,  than  the  others. 
Thefe  ftalks  are  very  tender,  round,  and  of  a  paie 
green;  their  joints  are  far  diftaru  from  each  other; 
and  when  the  rootsare  ftrong,  the  ftalks  will  rife  to  ten 
feet  high,  fending  out  feveral  lateral  branches.  At 
each  joint  they  are  garnilhed  with  two,  three  or  four 
fpear-lhaped  leaves,  with  a  lharp pointed  beard  on  each 
fide.  They  are  of  a  iea-green  ;  and,  when  they  firft 
come  out,  are  covered  flightiy  with  an  aih-eoloured 
pounce.  From  the  joints  of  the  ftaJk  the  flowers  are 
produced,  which  are  of  the  perfect  bell-ihape,  and 
hang  downward  ;  they  are  of  a  flame-colour,  marked 
with  ftripes  of  abrowniih  red  :  the  flower  is  divided 
into  five  parts;  at  the  bottom  of  each  is  feated  a  nec- 
tarium,  covered  with  a  white  tranfparent  fkin,  much 
refembling  thofe  of  the  crown  imperial,  but  fmaller. 
The  flowers  begin  to  open  in  the  beginnine;  of  Octo- 
ber, and  there  is  often  a  fuccefliou  of  them  till  March. 
The  ftalks  decay  to  the  root  in  June,  and  new  ones 
fpring  up  in  Auguft. 

Culture,  &c.  The  firft  fort  is  cultivated  to  adorn 
halls,  and  to  place  before  chimnies  in  thefummer  when 
it  is  in  flower,  for  which  purpofe  there  is  no  plant  more 
proper  ;  for  when  the  roots  are  ftrong,  they  will  fend 
out  four  or  five  ftalks  which  will  rife  as  many  feet 
high,  and  are  adorned  with  fiowersa  great  part  of  their 
length.  When  the  flowers  begin  to  open,  the  pots  are 
removed  into  the  rooms,  where,  being  lhaded  from  the 
fun  and  rain,  the  flowers  will  continue  long  in  beauty  ; 
and  if  the  pots  are  every  night  removed  into  a  more 
airy  fituation,  but  not  expofed  to  heavy  rains,  the 
flowers  will  be  fairer,  and  continue  much  longer  in 
beauty.  Thofe  plants  which  are  thus  treated,  are  fel- 
dom fit  for  the  purpofe  the  following  feafon  ;  therefore. 
a  fupply  of  young  ones  muft  be  annually  raifed.  The 
plant  may  be  propagated  either  by  dividing  the  roots 
or  by  feeds,  but  the  latter  produce  the  moft  vigorous 
and  be  ft  flowering  plants.  The  feeds  muft  be  fown  in 
autumn  in  boxes  or  pots  filled  with  light  undunged 
earth,  and  placed  in  the  open  air  till  the  fro  ft  or  hard 
rains  come  on  :  then  they  muft  be  placed  under  a  hot- 
bed frame,  where  they  may  be  iheltered  from  both  ; 
but  in  mild  weather  the  glades  ihould  be  drawn  off 
every  day,  that  they  may  enjoy  the  free  air  :  with  this 
management  the  plants  will  come  up  early  in  the  fpring, 
and  then  tjiey  mtift  be  removed  out  of  the  frame,  pla- 
cing them  firft  in  a  warm  fituation ;  but,  when  the 
feafon  becomes  warm,  they  fhould  be  fo  placed  as  to 
have  the  morning  fun  only.  In  September  the  leaves 
of  the  plants  will  begin  to  decay,  at  which  time  they 
ihould  be  tranfplanted  ;  therefore  there  muft  be  one  or 
two  beds  prepared,  in  proportion  to  the  number  of 
plants.  Thefe  beds  muft  be  in  a  warm  fituation,  and 
the  earth  light,  fendy,  and  without  any  mixture  of 
dung.  The  plants  muft  then  be  taken  out  of  the 
pots  or  cafes  very  carefully,  fo  as  not  to  bruife  their 
roots;  for  they  are  very  tender,  and  on  being  broken 
the  milky  juice  will  flow  out  plentifully,  which  will 
greatly  weaken  them.  Thefe  Ihould  be  planted  at  2- 
bout  fix  inches  diftance  each  way,  with  tjie  head  or 
crown  of  the  root  half  an  inch  below  the  furface.  If 
th*e  feafon  proves  dry,  they  muft  be  gently  watered 
three  or  four  days  after  they  are  planted  ;  the  beds 
ihould  alfo  be  covered  with  mats  in  the  day  time,  but 
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Campanula  which  mould  be  taken  off  at  night  to  let  the  dew  fall 

' w '  on  the  plants.  Towards  the  end  of  November  the  beds 

Ihould  be  covered  over  with  fome  old  tanners  bark  to 
keep  out  the  froft;  and  where  there  is  not  conveniency 
for  covering  them  with  frames,  they  Ihould  be  arched 
over  with  hoops,  that  in  fcvere  weather  they  may  be 
covered  with  mats.     In  the  fpring  the  mats  mult  be  re- 
moved, and,  the  following  fummer,  the  plants  kept 
free  from  weeds.  In  autumn  the  earth  Ihould  be  flirred 
between  them,  fome  frefh  earth  fpread  over  the  beds, 
and  the  plants  covered  in  winter  as  before.     In   thefe 
beds  the  plants  may  remain  two  years,  during  which 
time  they  are  to  be  treated  in  the  manner  before  direc- 
ted.    The  roots  will  now  be  Itrong  enough  to  flower  ; 
fo,  in  September  they  Ihould  be  carefully  taken  up,  and 
fome  of  the  mod  promifing  carefully  planted  in  pots  ; 
theothers  may  be  planted  in  warm  borders,  or  in  a  frefh 
bed,  at  a  greater  diftance  than  before,  to  allow  thtm 
room  to  grow.     Thofc  plants  which  are  potted  ihould 
be  fhekered  in  winter  from  great  rains  and  hard  frofts, 
otherwife  they  will  be  in  danger  of  rotting,  or  at  lean; 
will  be  fo  weakened  as  not  to  flower  with  any  ftrength 
the  following  fummer  ;  and  thofe  which  are  planted  in 
the  full  ground,  Ihould  have  fome  old  tanners  bark  laid 
round    them   to    prevent  the  froft  from  getting  at  the 
roots.     The  fecond,  third,  fourth,  and  filth   forts  are 
fo  eafily  propagated  by  parting  the  roots,  or  by  feeds, 
that  no  particular  directions  for  their  culture  need  be 
given.     The  fixth  fort,  which  is  cultivated  for  its  efcu- 
lent  roots,  may  be  propagated  by  feeds,  which  are  to 
be  fown  in  a  fliady  border;  and  when  the  plants  are  a- 
bout   an  inch    high,    the  ground  fhall  be  hoed  as  is 
practifcd  for  onions,  to  cut  up  the  weeds,  and  thin  the 
plants,  to  the  diftance  of  three  or  four  inches  ;   and 
when  the  weeds  come  up  again  they  muft  be  hoed  over 
to  deftroy  them  :   this,  if  well  performed  in  dry  wea- 
ther, will   make  the  ground  clean  for  a  long  time  ;  fo 
that,  being  three  times  repeated,  it  will  keep  the  plants 
clean   till  winter,  which  is  the  feafon  for  eating  the 
roots,    when  they  may  be  taken  up  for  ufe  as  wanted. 
They   will   continue   good  till  April,  at  which    time 
they  fend  out  their  ftalks,  when  the  roots  become  hard 
and  unfit  for  ufe. — The  feventh  and   eighth  forts  arc 
eafily  propagated  by  feeds,  which  they  produce  in  plen- 
ty.    If  thefe,  and  the  Venus  navelwort,  dwarf  lych- 
nis, candy-tuft,  and  other  low  annual  flowers,  are  pro- 
.   perly  mixed  in  the  border  of  the   flower-garden,  and 
fown  at  two  or  three  different  feafons,  fo  as  to  have  a 
iucceffion  of  them  in  flower,  they  will  make  an  agree- 
able variety.     If  thefe  feeds  are  fown  in  autumn,    the 
plants  will  flower  early  in  the  fpring ;  but  if  fown  in  the 
fpring,   they  will  not  flower  till  the  middle  of  June  ; 
and  if  a  third  fowing  is  performed  about  the  middle  of 
May,  the  plants  will  flower  in  Auguft  ;  but  from  thefe, 
good  feeds  muft  not  be  expected. — The   ninth   fort   is 
propagated  by  parting  the  roots,  which    muft   be  done 
wiift  caution  :   for  if  they  are  broken  or  wounded,  the 
milky  juice  will  flow  out  plentifully-;  and  if  planted  be- 
fore the   wounds  are   fkinned  over,  it  occafions  their 
rotting  :  therefore  when  any  of  them  are  broken,  they 
ihould  be  laid  in  the  green-houfe  a  few  days  to  heal. 
Thefe  roots  muft  not  be  too  often  parted,  if  they  are 
expected  to  flower  well  ;  for  by  this   means  they  are 
weakened.     The  belt  time  for  tranfplanting  and  part- 
ing their  roots  is  in  July,  foon  after  the  ftalks  are  de- 


cayed.    They  muft  not  be  planted  in  rich  earth,  other-  CampbdJ. 

wife  they  will  be  very  luxuriant  in  branches,  and  have  "w— ^ ' 

but  few  flowers.  They  fucceed  beft  in  a  light  fandy 
loam,  mixed  with  a  fourth  part  of  fcreened  lime-rub- 
bifh  :  when  the  roots  are  firft  planted  the  pots  fhonld 
be  placed  in  the  fhade,  and  unlefs  the  feafon  is  very  dry 
they  fhould  not  be  watered;  for  during  the  time  they 
are  inactive,  wet  is  very  injurious  to  them.  About 
the  middle  of  Auguft,  the  roots  will  begin  to  put  out 
fibres;  at  which  time,  if  ;.the  pots  are  placed  under  a 
hot  bed  frame,  and,  as  the  nights  grow  cool,  covered 
with  the  glaifes,  but  opened  every  day  to  enjoy  the  free 
air,  it  will  greatly  forward  them  for  flowering,  and  in- 
creafe  their  ftrength  :  when  the  ftalks  appear,  they 
muft  be  now  and  then  refrefhed  with  water  ,-  but  ic 
muft  not  be  given  too  often,  nor  in  too  great  quantity. 
The  plants  thus  managed,  by  the  middle  of  Septem- 
ber will  have  grown  fo  tall  as  not  to  be  kept  any 
longer  under  the  glafs  frame;  they  muft,  therefore,  lie 
removed  into  a  dry  airy  glafs-cafe,  where  they  may  en- 
joy the  free  air  in  mild  weather,  but  fcreened  from  the 
cold.  During  the  winter  feafon  they  muft  be  fre- 
quently refrefhed  with  water,  and  guarded  from  froft; 
and,  in  the  fpring,  when  the  ftalks  begin  to  decay, 
the  pots  fhould  be  fet  abroad  in  the  fhade,  and  not  wa- 
tered. 

CAMPBELL,  (Archiband)  earl  and-  marquis  of 
Argyle,  was  the  fon  of  Archibald  earl  of  Argyle,  by 
the  lady  Anne  Douglafs,  daughter  of  William  earl  of 
Morton.  He  was  born  in  the  year  1598  ;  and  edu- 
cated in  the  profeffion  of  the  Proteltant  religion,  ac- 
cording to  the  ftricteft  rules  of  the  church  of  Scotland, 
as  it  was  eftablifhed  immediately  after  the  reformation. 
During  the  commonwealth  he  was  induced  to  fnbmit  to 
its  authority.  Upon  the  reftoration,  he  was  tried  for 
his  compliance;  a  crime  common  tohim  with  the  whole 
nation,  and  fuch  a  one  as  the  molt  loyal  and  affec- 
tionate fubject  might  frequently  by  violence  be  induced 
to  commit.  To  make  this  compliance  appear  the 
more  voluntary  and  hearty,  there  were  produced  in 
court  letters  which  he  had  wrote  to  Albermarle,  while 
that  general  governed  Scotland,  and  which  contained 
cxprcilkms  of  the  moft  cordial  attachment  to  the  efta- 
blifhed government.  But,  befides  the  general  indig- 
nation exciied  by  Albermarle's  difcovery  of  this  private 
correfpondence,  men  thought,  that  even  the  higheft 
demonftrations  of  affection  might,  during  jealous  times, 
be  exacted  as  a  necefTary  mark  of  compliance  from  a 
perfon  of  fuch  diftinction  as  Argyle  ;  and  could  not,  by 
any  equitable  conftruction,  imply  the  crime  of  trea- 
fon.  The  parliament,  however,  fcrupled  not  to  pafs 
fentence  upon  him,  and  he  fufFered  with  great  conftan- 
cy  and  courage. 

Campbell,  (Archibald)  earl  of  Argyle,  fon  to  the 
former,  had  from  his  youth  diftinguifhed  himfelf  by  his 
loyalty  and  his  attachment  to  the  royal  family.  Tho* 
his  father  was  head  of  the  covenanters,  he  himfelf  re- 
fufed  to  concur  in  any  of  their  meafures  ;  and  when  a 
commiflion  of  colonel  was  given  him  by  the  convention 
of  ftates,  he  forbore  to  ait  upon  it  till  it  fhould  be  ratifi- 
ed by  the  king.  By  his  refpectful  behaviour,  as  well 
as  by  his  fervices,  he  made  himfelf  acceptable  toCharles 
when  that  prince  was  in  Scotland  and  even  after  the 
battle  of  Woreefter,  all  the  misfortunes  which  attended; 
the  royal  canfe  could  not  engage  hint  to  defen  it,     Un- 
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Campbell.  der"Midde;on  he  obitinately  perfevered  to  harafs  and 
1  iat't  1£  the  victorious  Engiifh  ;  and  it  was  not  till  he  re- 
ceived orders  from  that  general,  that  he  would  Submit 
co  accept  of  a  capitulation.  Such  jealoufy  of  his  loyal 
attachments  was  entertained  by  the  commonwealth  and 
protector,  that  a  pretence  was  foon  after  fallen  upon  to 
commit  him  to  priSon  ;  and  his  confinement  was  rigo- 
roufly  continued  till  the  reftoration.  The  king,  Sen- 
sible of  his  Services,  had  remitted  to  him  his  father's 
forfeiture,  and  created  him  earl  of  Argyle  ;  and  when 
a  moft  unjult  fentence  was  pafTed  upon  him  by  the  Scots 
parliament,  Charles  had  anew  remitted  it.  In  the  Sub- 
sequent part  of  this  reign  Argyle  behaved  himfelf  du- 
tifully ;  and  though  he  feemed  not  difpofed  to  go  all 
lengths  with  the  court,  he  always  appeared,  even  in  his 
opposition,  a  man  of  mild  difpofuions  and  peaceable 
deportment. 

A  parliament  was  fummoned  at  Edinburgh  in  Sum- 
mer 1681,  and  the  duke  was  appointed  commiffioner. 
Befides  granting  money  to  the  king,  and  voting  the 
indefeafible  righc  of  fucceffion,  this  parliament  enacted 
a  teft,  which  all  perfons  poffefTed  of  offices,  civil,  mili- 
tary, or  ecclefiaftical,  were  bound  to  take.  In  this  teft 
the  king's  Supremacy  was  afferted,  the  covenant  renoun- 
ced, paffive  obedience  affented  to,  and  all  obligations 
difclaimed  of  endeavouring  any  alteration  in  civil  or  ec- 
clefiaftical eftablilhmcnts.  This  was  the  ftace  of  the 
teft  as  propofed  by  the  courtiers;  but  the  country  par- 
ty propofed  alfo  a  claufe  of  adherence  to  the  Proteflant 
religion,  which  could  not  with  decency  be  rejected. 
The  whole  was  of  an  enormous  length,  conlidered  as 
an  oath  ;  and,  what  was  worfe,  a  confelTion  of  faith 
was  there  ratified  which  had  been  impofed  a  little  after 
the  reformation,  and  which  contained  many  articles 
altogether  forged  by  the  parliament  and  nation.  A- 
mong  others,  the  doctrine  of  refiftance  was  inculcated  ; 
fo  that  the  teft  being  voted  in  a  hnry,  was  found  on 
examination  to  be  a  medley  of  ahfurdity  and  contra- 
diction. Though  the  courtiers  could  not  reject  the 
claufe  of  adhering  to  the  Proteflant  religion,  they 
propofed,  as  a  requifite  mark  of  refpect,  that  all  princes 
of  the  blood  fhould  be  exempted  from  taking  that 
oath.  This  exception  was  zealoufly  oppofed  by  Ar- 
gyle ;  who  obferved  that  the  fole  danger  to  be  dreaded 
for  the  Proteflant  religion  mult  proceed  from  the 
perverfion  of  the  royal  family.  By  infilling  on  Rich 
topics,  he  drew  on  himfelf  the  fecret  indignation  of 
the  duke  of  York,  of  which  he  foon  felt  the  fatal  con- 
feqaences. 

When  Argyle  took  the  teft  as  a  privy  counfellor,  he 
Subjoined,  in  the  duke's  prefence,  an  explanation  which 
he  had  before  hand  communicated  to  that  prince,  and 
which  he  believed  to  have  been  approved  by  him.  It 
was  in  thefe  words.  "  I  have  conSidered  the  teft,  and 
am  very  defirous  of  giving  obedience  as  far  as  I  can.  I 
am  confident  that  the  parliament  never  intended  to  im- 
pofe  contradictory  oaths :  therefore  I  think  no  man  can 
explain  it  but  for  himfelf.  Accordingly  I  take  it  as  far 
as  it  is  confident  with  itfelf  and  the  Proteflant  reli- 
gion. And  I  do  declare  that  I  mean  not  to  bind  my- 
Self,  in  my  Ration,  and  in  a  lawful  way,  from  wiming 
and  endeavouring  any  alteration,  which  I  think  to  the 
advantage  of  church  or  State,  and  not  repugnant  to  the 
Proteflant  religion  and  my  loyalty  :  and  this  I  under- 
hand as  a  part  of  my  oath."  The  duke,,  as  was  natural, 


heard  it  with  great  tranquillity:  no  one  took  the  lea  ft  Campbell, 
offence  :  Argyle  was  admitted  to  fit  that  day  in  coun- 
cil :  and  it  was  impolSible  to  imagine  that  a  capital  of- 
fence had  been  committed,  where  occafion  feemed  not 
to  have  been  given  So  much  as  for  a  frown  or  repri- 
mand. 

Argyle  was  much  furprifed  a  few  days  after,  to  find 
that  a  warrant  was  iffued  for  committing  him  to  pri- 
fon ;  that  he  was  indicted  for  high  treafon,  leafing- 
making,  and  perjury  ;  and  that  from  the  innocent  words 
above-mentioned  an  accufation  was  extracted,  by  which 
he  was  to  forfeit  life,  honours,  and  fortune.  It  is  need- 
lefs  to  enter  into  particulars,  where  the  iniquity  of  the 
whole  is  fo  evidently  apparent.  Though  the  fword  of 
jultice  was  difplayed,  even  her  Semblance  was  not  put 
on  ;  and  the  forms  of  law  were  preferved  to  Sanctify, 
or  rather  aggravate,  the  oppreflion.  Of  five  judges, 
three  did  not  Scruple  to  find  the  guilt  of  treafon  and 
leafmg-making  to  be  incurred  by  the  prifoner  :  a  jury 
of  15  noblemen  gave  verdict  againft  him  ;  and  the  king 
being  confulted,  ordered  the  fentence  to  be  pronounced, 
but  the  execution  of  it  to  be  fufpended  till  further 
orders.  Argyle,  however,  faw  no  reafon  to  truft  to 
the  juflice  or  mercy  of  fnch  enemies  :  He  made  his  e- 
fcape  from  prifon,  and  till  he  could  find  a  Snip  for  Hol- 
land he  concealed  himfelf  during  fome  time  in  London. 
The  king  heard  of  his  lurking-place,  but  would  not 
Suffer  him  to  be  arretted.  All  the  parts,  however,  of 
his  fentence,  fo  far  as  the  government  in  Scotland  bad 
power,  were  rigoroufly  executed  ;  his  eftate  confifcated, 
his  arms  reverfed  and  torn.  Having  got  over  to  Hoi- 
land,  he  remained  there  during  the  remaining  part  of 
the  reign  of  Charles  II.  But  thinking  himfelf  at  li- 
berty, before  the  coronation  of  James  II.  to  exert  him- 
felf in  order  to  recover  the  constitution  by  force  of  arms,, 
he  concerted  meafures  with  the  duke  of  Monmouth, 
and  went  into  Scotland,  to  afTemble  his  friends  :  "but. 
not  meeting  with  the  fuccefs  he  expected,  he  was  taken 
prifoner  ;  and  being  carried  to  Edinburgh,  was  be- 
headed upon  his  former  unjuft  fentence,  June  30,  161 5,. 
He  Showed  great  conftancy  and  courage  under  his  nrif- 
fortunes  :  on  the  day  of  his  death  he  ate  his  dinner  very 
cheerfully  :  and,  according  to  cuftom,  fkpt  after  it 
a  quarter  of  an  hour  or  more,  very  Soundly.  At  the 
place  of  execution,  he  made  a  fhort,  grave,  and  religious, 
Speech  ;  and,  aSter  Solemnly  declaring  that  he  for- 
gave all  his  enemies,  Submitted  to  death  with  grear 
firmneSs. 

Cambbell,  (Archibald)  firfl  duke  of  Argyle,  Son 
to  the  preceding,  was  an  active  promoter  of  the  re- 
volution. He  came  over  with  the  Prince  of  Orange;, 
was  admitted  into  the  convention  as  Earl  of  Argyle^ 
tho'  his  father's  attainder  was  not  reverfed  ;  and  in  the 
claim  of  rights  the  fentence  againft  him  was  declared 
to  be,  what  moft  certainly  it  was,  a  reproach  upon  the 
nation.  The  establishment  of  the  crown  upon  the  Prince 
and  Princefs  of  Orange  being  carried'by  a  great  majo- 
rity in  the  Srottifh  convention,  the  earl  was  Sent  from 
the  nobility  with  Sir  James  Montgomery  and  Sir  John 
Dalrymple  from  the  barons  and  boroughs,  to  offer  the 
crown,  in  the  name  of  the  convention,  to  their  Ma- 
jesties, and  tendered  them  the  coronation  oath  ;  Sor 
whicb,  and  many  other  eminent  Services,  he  was  ad- 
mitted a  member  of  the  privy  council,  and,  in  1690^ 
made  one  of  the  Lords  of  the  Treafury,     He  was  af- 
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ftmipbell.  terwards  made,a  colonel  of  the  Scots  horfe  guards;  and, 
in  1694,  one  of  the  extraordinary  Lords  of  Seffiou. 
He  was  likewife  created  Duke  of  Argyle,  Marquis  of 
Kintyre  and  Lorn,  Earl  of  Campbell  and  Covvell,  Vif- 
count  of  Lochow  and  Glengla,  Lord  Inverary,  Mull, 
Morvern,  and  Terrey,  by  letters-parent,  bearing  date 
at  Kenlington  the  2;>d  of  June  1701.  He  fent  over 
a  regiment  to  Flanders  for  king  William's  fervice,  the 
officers  of  which  were  chiefly  of  his  own  name  and  fa- 
mily, who  bravely  difiinguilhcd  themfelvcs  through  the 
whole  courfe  of  the  war.  He  married  Elizabeth, 
daughter  of  Sir  Lionel  Talmafh  of  Helmingham  in 
the  county  of  Suffolk,  by  Elizabeth  duchefs  of  Lau- 
derdale his  wife,  daughter  and  heir  of  William  Mur- 
ray earl  of  Dyfart,  by  whom  he  left  irate  two  fons  and 
a  daughter;  namely,  John  duke  of  Argyle,  the  fubject 
of  the  next  article  ;  Archibald,  who  fucceeded  his 
brother  as  Duke  of  Argyle;  and  Lady  Anne,  mar- 
ried to  James  Stuart,  fecond  earl  of  Bute,  by  whom  (lie 
had  the  prefent  earl. 

Campbell,  (John)  fecond  duke  of  Argyle,  and  alfo 
duke  of  Greenwich  and  baron  of  Chatham,  fon  to  the 
fubject  of  the  preceding  article,  was  born  on  the  10th 
of  October  1680 ;  and,  on  the  very  day  when  his  grand- 
father fuffered  at  Edinburgh,  fell  out  of  a  window  three 
pair   of  flairs  high   without   receiving  any  hurt.     At 
the  age  of  15,  he  had  made  a  confiderable  progrefs  in 
claffical  learning.     His  father  then  perceived  and  en- 
couraged his  military  difpolition,  and  introduced   him 
to  king  William,  who  in  the^ear  1694  gave  him  the 
command  of  a  regiment.     In  this  lituation  he  remained 
till  the  death  of  his  father  in  1703  ;   when  becoming 
duke   of  Argyle,   he   was  foon  after  fvvorn  of  queen 
Anne's  privy  council,  made  captain  of  the  Scotch  horfe 
guards,  and  appointed  one  of  the  extraordinary  lords 
of  fefinm.     In  1704,  her  Majefty  reviving  the  Scottilh 
order  of  the  thiftle,   his  grace  was  inltalled  one  of  the 
knights   of  that  order,  and  was  foon  after  appointed 
high-commillioner  to  the  Scotch  parliament  ;  where, 
being  of  great  fervice  in  promoting  the  intended  union, 
he  was  on  his  return  created  a  peer  of  England,  by  the 
titles  of  baron  of  Chatham  and  earl  of  Greenwich,  and 
in  1  7x0  was  made  knight  of  the  ganer.     His  grace 
iirfi  diftinguifhed  himfelf  in  his  military  capacity  at  the 
battle  of  Oudeuard  ;  where  he  commanded  as  brigadier- 
general,  with  all  the  bravery  of  youth   and   the  con- 
duct of  a  veteran  officer.     He  was  prefent  under  the 
duke  of  Matborough  at  the  fitge  of  Ghent,  and  took 
polieffion  of  the  town.    He  had  alfo  a  confiderable  fhare 
in  the  victory  obtained  over  the  French  at  the  battle  of 
Malpluquer,  by  diilodging  them  from  the  wood  of  Sart, 
and  gaining  a  pofl  of  great  confequence.     In  this  lharp 
engagement,  feveral  mulket-balls  paffed  through  the 
dnke's  clothes,   hat,   and  peruke.     Soon  after  this  hot 
action,   he   was  lent   to  take  the  command   in  Spain  ; 
and  after  the  reduction  of  Port  Mahon,  he  returned  to 
England.     His  grace  having  now  a  feat  in  the  honfe 
of  lords,  he  cenfured  the  meafures  of  the  miniftry  with 
fuch   freedom,  that  all  his  places  were  difoofed  of  to 
other  noblemen  :   but  at  the  acceffion  of  George  I.  he 
recovered  his  influence.     At  the  breaking  out  of  the 
rebellion  in  171  J,  he  was  made  commander  in  chief  of 
his  m.ijcity's  forces  in  North  Britain  ;  and  was  the 
principal  means  and  caufe  of  the  total  extinction,  at 
iliat  time,  of  the  rebellion  in  Scotland,  without  much 


bloodfhed.  frfi  direct  oppofition  to  him,  or  that  part  of  Campbell, 
the  army  he  commanded,  at  the  head  of  all  his  Camp- 
bells, was  placed  Campbell  earl  of  Braidalbin,  of  the 
fame  family  and  kindred,  by  fome  fatal  error  that 
ever  mifguided  and  milled  that  unhappy  family  of  the 
Stuarts  and  all  its  adherents.  The  confequence 
was,  that  both  fcts  of  Campbells,  from  family  affec- 
tion, refilled  to  flrike  a  ftroke,  and  retired  out  of 
the  battle.  He  arrived  at  London  March  6th  1716, 
and  was  in  high  favour  :  but,  to  the  furprife  of  peo- 
ple of  all  ranks,  he  was  in  a  few  months  diveffed  of 
all  his  employments  :  and  from  this  period  to  the  year 
1718,  he  lignalized  himfelf  in  a  civil  capacity,  by  his 
uncorrupted  patriotism  and  manly  eloquence.  In  the 
beginning  of  the  year  1719,  he  was  again  admitted 
into  favour,  appointed  lord-ftewart  of  the  houfliold, 
and   in  April  following  was  created  duke  of  Green- 


wich. 


He  continued  in  the  adminiftration  during;  all 


the  remaining  part  of  that  reign  ;  and,  after  his  late 
m?jefty's  acceffion,  till  April  1740;  when  he  delivered 
a  fpeech  with  fuch  warmth,  that  the  miniftry  being 
highly  offended,  he  was  again  difmifltd  from  his  em- 
ployments. To  thefe,  however,  on  the  change  of  the 
miniftry,  he  was  foon  reftored  ;  but  not  approving  of 
the  meafures  of  the  new  miniftry  more  than  thofe  of 
the  old,  he  gave  up  all  his  pofts  for  the  laft  time,  and 
nev-er  after  engaged  in  affairs  of  ftate.  He  now  en- 
joyed privacy  and  retirement  ;  and  died  of  a  paralytic 
difordef  on  the  4th  of  October  1743.  To  the  me- 
mory of  his  grace  a  very  noble  monnment  was  erected 
in  Weftminfter-Abbey,  executed  by  the  ingenious Rou- 
billiac. 

The  duke  of  Argyle,  though  never  firn;  minifter, 
was  a  very  able  ftatefman  and  politician,  mod  fteadily 
fixed  in  thofe  principles  he  believed  to  be  right,  and 
not  to  be  fhaken  or  changed.  His  delicacy  and  ho* 
nour  were  fo  great,  that  it  hurt  him  to  be  even  fuf- 
pected  ;  witnefs  that  application  faid  to  be  made  to 
him  by  one  of  the  adherents  of  the  Stuart  family  be- 
fore the  lalt  rebellion  in  order  to  gain  his  intereft, 
which  was  confiderable  both  in  Scotland  and  England. 
He  immediately  fent  the  letter  to  the  fecretary  of  ftate  ; 
and  it  vexed  him  much  even  to  have  an  application 
made  him,  left  any  perfon  fhould  think  him  capable  of 
acting  a  double  part.  When  he  thought  meafures 
wrong  or  corrupt,  he  cared  not  who  was  the  author, 
however  great  or  powerful  he  might  be  ;  witnefs  his 
boldly  attacking  the  great  duke  of  Marlborough  in 
the  houfe  of  lords,  about  his  forage  and  army  con- 
tracts in  Flanders,  in  the  very  zenith  of  his  power  and 
popularity,  though  in  al]  other  refpecls  he  was  the 
moft  able  general  of  his  time.  The  duke  of  Argyle, 
on  all  occalions,  fpoke  well,  with  a  firm,  manly,  and 
noble  eloquence  ;  and  feems  to  deferve  the  character 
given  of  him  by  Pope  : 

Argyle  the  ftatc's  whole  thunder  born  to  weild, 
And  fhake  alike  the  fenate  and  the  field. 
In  private  life,  the  dtike's  conduct  was  highly  ex- 
emplary.    He  was  an  affectionate  hufband  and  an  in- 
dulgent mafter.     He  feldom  parted  with  his  fervants 
till  age  had  rendered  them  incapable  of  their  employ- 
ments ;  and  then  he  made  provifion  for  their  fubfift- 
ence.     He  was  liberal  to  the  poor,  and  particularly  to 
perfons  of  merit  in  diltrefs  :  but  though  he  was  ready 
to  patronize  deferving  perfons,  he  was  extremely  cau- 
tious 
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Campbell,  rions  not   to  deceive  any  by  lavish  promifes,  or  leading 

1 '  them  to  form  vain  expectations.     He  was  a  Uriel:  ceco- 

nomift,  and  paid  his  tradefmen  punctually  every  month  ; 
and  though  he  maintained  the  dignity  of  his  rank,  he 
took  care  that  no  part  of  his  income  fhould  bewailed" 
in  empty  pomp  or  unneceiTary  expences.  He  was 
twice  married  ;  and  left  five  daughters,  but  no  male 
illue.  The  titles  of  duke  and  earl  of  Greenwich  and 
baron  of  Chatham  became  extinct  at  his  death  j  but 
in  his  other  titles  he  was  fucceeded  by  his  brother  Ar- 
chibald earl  of  Ila,  the  fubject  of  the  next  article. 

Campbell,  (Archibald)  third  Duke  of  Argyle, 
brother,  to  the  Subject  of  the  preceding  article,  was 
born  at  Hamhoufe,  in  England,  in  June  1682,  and 
was  educated  at  the  University  of  Glafgow.  He 
afterwards  applied  himfelf  to  the  ftudy  of  the  law 
at  Utretcht  ;  but  upon  his  father's  being  created  a 
Duke  he  betook  himfelf  to  a  military  life,  and 
ferved  fome  time  under  the  duke  of  Marlborough. 
Upon  quitting  the  army,  in  which  he  did  not 
long  remain,  he  applied  to  the  acquifuion  of  that 
knowledge  which  would  enable  him  to  make  a 
figure  in  the  political  world.  In  1705,  he  was  con- 
ftituted  treafurer  of  Scotland,  and  made  a  confiderable 
figure  in  Parliament,  though  he  was  not  more  than 
twenty-three  years  of  age.  In  1706,  he  was  appoint- 
ed one  of  the  commiffioners  for  treating  of  the  Union  ; 
and  the  fame  year  was  created  Lord  Ornfay,  Dunoon, 
and  Arrois,  Vifcount  and  Earl  of  Iflay.  In  1708,  he 
was  made  an  extraordinary  Lord  of  Seilion  ;  and  when 
the  Union  was  effected,  he  was  chofen  one  of  the  Six- 
teen Peers  for  Scotland,  in  the  firSt  Parliament  of 
Great-Britain;  and  was  constantly  elected  to  every  fu- 
rure  Parliament  till  his  death,  except  the   fourth.     In 

1 710,  he  was  made  Jultice-General  of  Scotland.     In 

1711,  he  was  called  to  the  privy  council;  and  upon 
the  acceffion  of  George  I.  he  was  nominated  lord  regi- 
ster of  Scotland.  When  the  rebellion  broke  out  in 
1715,  he  again  betook  himfelf  to  arms,  in  defence  of 
the  houfe  of  Hanover,  and  by  his  prudent  conduct  in 
the  Weft  Highlands,  he  prevented  General  Gordon, 
at  the  head  of  three  thoufand  men,  from  penetrating 
into  the  country,  and  railing  levies.  He  afterwards 
joined  his  brother  at  Stirling,  and  was  wounded  at  the 
battle  of  Dumblain.  In  1725,  he  was  appointed  keep- 
er of  the  privy  feal ;  and,  from  this  time,  he  was  en- 
trusted with  the  management  of  Scottifh  affairs.  In 
1734,  upon  his  refigriing  the  privy  feal,  he  was  made 
keeper  of  the  great  feal,  which  office  he  enjoyed  till  his 
death.  Upon  thedeceafeof  his  brother,  he  became 
duke  of  Argyle,  hereditary  juflice  general,  lieutenant, 
Sheriff,  andcommiSTary  of  Argylefhire  and  the  Weftern 
Ifles,  hereditary  great  matter  of  the  houfhold,  heredi- 
tary keeper  of  Dunftaffhage,  Carrick,  and  fevera!  other 
caftles.  He  was  alfo  chancelor  of  the  Univerfity  of 
Aberdeen  ;  and  laboured  to  promote  the  intcrefl  of 
that,  as  Well  as  of  the  other  universities  of  Scotland. 
He  particularly  encouraged  the  fchool  of  phyfie  at 
Edinburgh,  which  has  now  acquired  fo  high  a  reputa- 
tion. Having  the  chief  management  of  Scotch  affairs, 
he  was  alfo  extremely  attentive  to  promote  the  trade, 
manufactures,  and  improvements  of  his  country.  It 
was  by  his  advice  that,  afar  the  rebellion  in  1745, 
the  Highlanders  were  employed  in  the  royal  army.  He 
was  a  man  of  great  endowments  both  natural  and  ac- 
quired; well  vcrfed  in  the  laws  of  his  country,  and  pof- 
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felled  confiderable  parliamentary  abilities.  He  was  Campbell. 
likewife  eminent  for  his  Skill  in  human  nature,  had  '  *  ™" 
great  talents  for  conversation,  and  had  collected 
one  of  the  mod  valuable  private  libraries  in  Great-Bri- 
tain. He  built  himfelf  a  very  magnificient  feat  at  In- 
verary.  The  faculties  of  his  mind  continued  found 
and  vigorous  till  his  death,  which  happened  Suddenly 
on  the  1.5th  of  April  1761,  in  the  79th  year  of  his 
age.  He  was  married,  but  had  no  iSfue  ;  and  was  fuc- 
ceeded in  his  titles  and  the  eStates  of  his  family  by 
John  Campbell,  fourth  duke  of  Argyle,  fon  of  the  ho- 
nourable John  Campbell  of  Mammore,  who  was  the  Se- 
cond fon  of  Archibald  the  ninth  earl  of  Argyle. 

The  family  of  Argyle  was  heritable  juStice-general 
for  Scotland  till  abolished  by  the  jurifdiction  act.  They 
are  Still  heritable  matters  of  the  king's  houShould  in 
Scotland,  and  keepers  of  DunStaffnage  and  Carrick. 

Campbell,  (John)  an  eminent  historical,  bio- 
graphical, and  political  writer,  was  born  at  Edinburgh, 
March  8,  1707-8.  His  father,  Robert  Campbell  of 
Glenlyon,  Efq;  was  captain  of  horfe  in  a  regiment 
commanded  by   the   then  earl  of  Hyndford,  and  his 

mother    Elizabeth,  daughter  of Smith,   Efq;  of 

Windfor  in  Berkshire,  had  the  honour  of  claiming  a 
defcent  from  the  poet  Waller.  Our  author,  their 
fourth  fon,was  at  the  age  of  five  years  brought  from 
Scotland  in  Windfor,  where  he  received  the  firft  prin- 
ciples of  his  education;  and  at  a  proper  age,  he  was 
placed  out  as  a  clerk  to  an  attorney,  being  intended  for 
the  law.  This  profeffion,  however,  he  never  followed  -y 
but  by  a  clofe  application  to  the  acquisition  of  know- 
ledge of  various  kinds,  became  qualified  to  appear  with 
great  advantage  in  the  literary  world.  In  1736,  be- 
fore he  had  completed  his  30th  year,  he  gave  to  the 
public,  in  two  volumes  folio,  "  The  Military  Hi- 
story of  Prince  Eugene  and  the  Duke  of  Marlbo- 
rough," enriched  with  maps,  plans,  and  cuts.  The 
reputation  hence  acquired,  occaiioned  him  foon  af 
ter  to  be  folicited  to  take  a  part  in  the  "  Ancient 
Univerfal  HiStory."  WhilSt.  employed  in  this  capital 
work  Mr  Campbell  found  leifure  to  entertain  the 
world  with  other  productions.  In  1  739,  he  published 
the  "  Travels  and  Adventures  of  Edward  Brown, 
Efq;"  8vo.  In  the  fame  year  appeared  his,  "Me- 
moirs of  the  BaShaw  Duke  de  Ripperda,"  8vo,  reprint- 
ed with  improvements,  1740.  Thefe  memoirs  were 
followed,  in  1741,  by  the  "  Concife  Kiftory  of  Spanish 
America,"  8vo.  In  1742,  he  was  the  author  of  "A 
Letter  to  a  Friend  in  the  Country,  on  the  Publication 
of  Thurloe's  State  Papers ;"  giving  an  account  of  their 
difcovery,  importance  and  utility.  The  fame  year 
was  distinguished  by  the  appearance  of  the  ift  and  2d 
volumes  of  his  "  Lives  of  the  English  Admirals,  and 
other  eminent  Britilh  Seamen."  The  two  remaining 
volumes  were  completed  in  1744;  and  the  whole,  not 
long  after,  was  translated  into  German.  This  was  the 
firft  of  Mr  Campbell's  works  to  which  he  prefixed  his 
name;  and  it  is  a  performance  of  great  and  acknow- 
ledged merit.  In  1743,  he  published  "  Hermippus 
revived;"  a  fecond  edition  of  which,  much  improved 
and  enlarged,  came  oat  in  1749,  under  the  following 
title:  "  Hermippus  Redivivus  :  or  the  Sage's  Tri- 
umph over  old  Age  and  the  Grave.  Wherein  a  me- 
thod is  laid  down  for  prolonging  the  life  and  vigour 
of  man.  Including  a  commentary  upon  an  sneient 
Infcriptidn/in  which  this  great  fecret  is  revealed  ;  fup- 
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Campbell,  ported  by  numerous  authorities.     The  whole  interfper- 

*— — v 'led  with  a  great  variety  of  remarkable  and  wcll-atteft- 

ed relations."  This  extraordinary  trad  had  its  origin 
in  a  foreign  publication:  but  it  was  wrought  up  to 
perfection  by  the  additional  ingenuity  and  learning  of 
Mr  Campbell.  In  1744,  he  gave  to  the  public  in  two 
volumes  folio,  his  "  Voyages  and  Travels,"  on  Dr 
Harris's  plan,  being  a  very  diftinguifhed  improvement 
of  that  collection  which  had  appeared  in  1705.  The 
time  and  care  employed  by  Mr  Campbell  in  this  im- 
portant undertaking,  did  not  prevent  his  engaging  in 
another  great  work,  the  '*  Biographia  Britannica," 
which  began  to  be  publifhed  in  weekly  numbers  in 
1745,  and  extended  to  feven  volumes  folio:  but  our 
author's  articles  were  only  in  the  firft  four  volumes  ;  of 
which  Dr  Kippis  obfcrve6,  they  conititute  the  prime 
merit. 

When  the  late  Mr  Dodfley  formed  the  defign  of 
"  The  Preceptor,"  which  appeared  in  1748,  Mr 
Campbell  was  to  allift  in  the  undertaking  ;  and  the 
parts  written  by  him  were  the  Introduction  to  Chro- 
nology, and  the  Difcourfe  on  Trade  and  Commerce, 
both  of  which  difplayed  an  extenfive  fund  of  knowledge 
upon  thefe  fubjects.  In  1750,  he  publifhed  the  fait 
feparate  edition  of  his  *'  Prefent  State  of  Europe;"  a 
work  which  had  been  originally  begun  in  1746,  in  the 
u  Mufeum,"  a  very  valuable  periodical  performance 
printed  for  Dodfley.  There  is  no  production  of  our 
author's  that  hath  met  with  a  better  reception.  It 
has  gone  through  fix  editions,  and  fully  deferved  this 
encouragement.  The  next  great  undertaking  which 
called  for  the  exertion  of  our  author's  abilities  and 
learning,  was  "  The  Modern  Univerfal  Hiftory."  This 
extenfive  work  was  publifhed,  from  time  to  time,  in 
detached  parts,  till  it  amounted  to  16  volumes  folio; 
and  a  fecond  edition  of  it,  8vo,  began  to  make  its 
appearance  in  1759.  The  parts  of  it  written  by  Mr 
Campbell  were  the  hiftories  of  the  Portuguefe,  Dutch 
Spaniih,  French,  Swedifh,  Danilh,  and  Offend  Set- 
tlements in  the  Eaft-Indies;  and  the  Hiftories  of  the 
Kingdoms  of  Spain,  Portugal,  Algarve,  Navarre,  and 
that  of  France,  from  Clovis  to  1656.  As  our  author 
had  thus  diftinguifhed  himfelf  in  the  literary  world,  the 
degree  of  LL.D.  was  very  properly  and  honourably 
conferred  upon  him,  June  18,  1754,  by  the  univerfity 
of  Glafgow. 

His  principal  and  favourite  work  was,  "  A  political 
furvey  of  Great-Britain,"  2  vol,  4to,  publiflied  a  fhort 
time  before  his  death  ;  in  which  the  extent  of  his 
knowledge,  and  hife  patriotic  fpirit,  are  equally  confpi- 
cuous.  Dr  Campbell's  reputation  was  not  confined  to 
his  own  country,  but  extended  to  the  remoteft  parts  of 
Europe.  As  a  ftriking  inftancc  of  this,  it  may  be 
mentioned,  that  in  the  fpring  of  1774,  the  emprefs  of 
Ruffia  was  pleafed  to  honour  him  with  the  prefent  of 
her  picture,  drawn  in  the  robes  worn  in  that  country 
in  the  days  of  John  Bafiliowitz,  grand  duke  of  Mufco- 
vy,  who  was  contemporary  with  queen  Elizabeth.  To 
manifeft  the  doctor's  fenfe  of  her  imperial  majefty's 
goodnefs,  a  fett  of  the  "Political  Survey  of  Britain," 
bound  in  Morocco,  highly  ornamented,  and  accompa- 
nied with  a  letter  defcriptive  of  the  triumphs  and  feli- 
cities of  her  reign,  was  forwarded  to  St  Peterfburg, 
-and  conveyed  into  her  hands  by  prince  Orloff,  who 
had  refided  fome  months  in  Britain. 


town. 


Dr  Campbell  in   1736  married  Elizabeth,  daughter   Campbell 
of  Benjamine  Vobe,  of  Leominftcr,    in  the  county  of         || 
Hereford,  gentleman,  with  whom   he  lived  nearly  40  CaniPbe'l- 
years  in  the  greatefl  conjugal  harmony  and  happinefs. 
So  wholly  did  he  dedicate  his  time  to  books,  that  he 
feldom  went  abroad  :   but  to  relieve  himfelf  as  much  as 
polhble  from  the  inconveniences  incident  toafedentary 
life,  it  was  his  cuflom,  when  the  weather  would  ad- 
mit, to  walk  in  his  garden  ;   or  otlierwife  in  fome  room 
of  his  houfe,  by  way  of  exercife.     By  this  method,, 
united  with  the  ft  rift  eft  temperance  in  eating,  and  an 
equal  abftemioufnefs  in  drinking,  he  enjoyed   a  good 
ftate  of  health,  though   his  conflitution  was  delicate. 
Kis  domeftic  manner  of  living  did  not  preclude  him 
from  a  very  extenfive  and  honourable  acquaintance. 
His  houfe,    efpecially  on  a  Sunday  evening,  was  the 
refort  of  the  moll    diltinguifhcd  perfons  of  all  ranks, 
an  particularly  of   fuch  as  had  rendered  themfelves  e- 
minent  by  their  knowledge  or  love  of  literature.     He 
received  foreigners,  who  were  fond  of  learning,  with 
an  affability  and  kindnefs  which  excited  in  them  the 
higheft  refpect  and  veneration;  and  his  inftrnctiveand 
cheerful   converfation  made   him    the  delight  of    his 
friends  in  general.     He  was  during  the  latter  part  of 
his  life,  agent  for  the  province  of  Georgia  in  North 
America;   and  died  at  the  clofe  of  the   year  1775,  in 
the  67th    year    of    his    age.     The   doctor's   literary 
knowledge  was  by  no  means  confined  to    the  fubjefts 
on  which  he  more  particularly  treated  as  an  author  ; 
he  was  well  acquainted  with    the   mathematics,  and 
had    read    much    in    medicine.     It  hath    been  with 
great    reafon  believed,  that  if  he   had  dedicated  his 
ltudies    to   the   laft   fcience,   he   would   have  made  a 
very     confpicuous    figure     in     the    phyfical     profef- 
fion.     He  was  eminently  verfed  in  the  different  parts 
of  facred  literature;   and  his  acquaintance   with   the 
languages  extended  not  only  to  the  Hebrew,  Greek, 
and  Latin  among  the  ancient,  and  to  the  French,  Ita- 
lian, Spanifh,  Portuguefe,  and  Dutch,  among  the  mo- 
dern ;  but  iikewife  to  the  Oriental  tongues.     Pie  was 
particularly  fond  of  the  Greek  language.     His  attain- 
ment of  fuch  a  variety  of  knowledge  was  exceedingly 
affifted  by  a  memory  furprifingly  retentive,  and  which 
indeed  aRonifhed  every  pcrfon  with  whom  he  was  con- 
verfant.     In  communicating  his  ideas,  he  had  an  un- 
common  readinefs  and  facility  ;  and  the  fiyle  of  his 
works,  which  had  been  formed  upon  the  model  of  that 
of  the  celebrated  bifhop  Sprat,  was  perfpicuous,  eafy, 
flowing,   and   harmonious.     To  all  thefe   accomplifh- 
ments  of  the  underftanding,  Dr  Campbell  joined  the 
more  important  virtues  of  a  moral  and  pious  character. 
His  difpofition  was  gentle  and  humane,  and  his  man- 
ners kind  and  obliging.     He  was  the  tendereft  of  huf- 
bands,   a  moft  indulgent  parent,  a  kind  mafter,  a  firm 
and  fincere  friend.     To  his  great  Creator  he  paid  the 
conftant  and  ardent  tribute  of  devotion,  duty,  and  re- 
verence ;  and  in  his  correfpondences  he  fhowed   that  a 
fenfe  of  piety  was  always  neareft  his  heart. 

CAMPBELLTOWN,  a  parliament  town  of  Ar- 
gyle-fhire  in  Scotland,  feated  on  the  lough  of  Kilker- 
ran,  on  the  eaftern  fhore  of  Kintyre  or  Cantyre,  of 
which  it  is  the  capital.  It  hath  a  good  harbour;  and 
is  now  a  very  confiderable  place,  though  within  thefe 
50  years  only  a  petty  fifhing  town.  It  has  in  fact 
been  created  by  the  fifhery  :  for  it  was  appointed  the 
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Cintpden  place  of  rendezvous  for  the  buffes  ;  and  above  260 
S  have  been  feen  in  the  harbour  at  once.  The  inhabi- 
Gamphuy-  tarit;s  are  reckoned  to  be  upwards  of  8000  in  number. 
W.  Long.  5.  10.  N.  Lat.  54. 

CAMPDEN,  a  fmall  town  of  Glouceiterfhire  in 
England,  containing  about  200  ho  ifes.  It  gives  title 
of  Vifcount,  by  conrtefy,  to  Earl  of  Gainiborough  his 
fon.     W.  Long.  1.  50.  N.  Lat.  52. 

CAMPEACHY,  a  town  of  Mexico  in  South  A- 
merica,  feated  on  the  eall  coail  of  a  bay  of  the  fame 
name,  on  the  well  of  the  province  of  Yucataro.  It  is 
defended  by  a  good  wall  and  llrong  forts  ;  but  is  nei- 
ther fo  rich,  nor  carries  on  fuch  a  trade,  as  formerly ; 
it  having  been  the  port  for  the  fale  of  logwood,  the 
place  where  it  is  cut  being  about  30  miles  diflant.  It 
was  taken  by  the  Englifh  in  1 596  ;  by  the  bucaneers 
in  1673;  and  by  the  Flibnfters  of  St  Domingo  in 
1 63  5,  who  fet  it  on  fire  and  blew  up  the  citadel.  W. 
Long.  93.  7.  N.  Lat.  19.  20. 

C amp EAcnr -Wood,  in  botany.  See  Hsmatoxylum, 

CAMPEN,  a  llrong  town  of  OveryfTel  in  the  Uni- 
ted Provinces.  It  hath  a  citadel  and  a  harbour  ;  but 
the  latter  is  almofl  choked  up  with  fand.  It  was  ta- 
ken by  the  Dutch  in  1 578,  and  by  the  French  in  1672 ; 
but  they  abandoned  it  the  following  year.  It  is  feated 
near  the  mouth  of  the  river  Yilel  and  Zuider  See.  E. 
Long.  5.    35.  N.  Lat.  52.  38. 

CAMPESTRE,  in  antiquity,  a  fort  of  cover  for 
the  privities,  worn  by  the  Roman  foldiers  in  the  field 
exercifes  ;  being  girt  under  the  navel,  and  hanging- 
down  to  the  knees.  The  name  is  fuppofed  to  be  form- 
ed from  campus,  the  field  or  place  where  the  Roman 
foldiers  performed  their  exercifes. 

CAMPHQRA,  or  Camphire,  a  folid  concrete 
juice  extracted  from  the  wood  of  the  laurus  comphora. 
See  Laurus,  Chemistry,  and  Materia  Medica. 

Pure  camphire  is  very  white,  pellucid,  fomewhat 
unctuous  to  the  touch  ;  of  a  bitterifh  aromatic  taile, 
yet  accompanied  with  a  fenfe  of  coolnefs  ;  of  a  very 
fragrant  lfnell,  fomewhat  like  that  of  rofemary,  but 
much  ftronger.  It  has  been  veiy  long  efteemed  one  of 
the  moil  efficacious  diaphoretics  ;  and  has  been  cele- 
brated in  fevers,  malignant  and  epidemical  diftempers. 
In  deliria,  alfo,  where  opiates  could  not  procure  lleep, 
but  rather  aggravated  the  fymptoms,  this  medicine  has 
often  been  obferved  to  procure  it.  All  thefe  effects, 
however,  Dr  Cullen  attributes  to  its  fedative  property, 
and  denies  that  camphire  has  any  other  medicinal  vir- 
tues than  thofe  of  an  antifpafmodic  and  fedative.  He 
allows  it  to  be  very  powerful,  and  capable  of  doing 
much  good,  or  much  harm.  From  experiments  made 
on  different  brute  creatures,  camphire  appears  to  be 
poifonous  to  every  one  of  them.  In  fome  it  produced 
lleep  followed  by  death,  without  any  other  fymptom. 
In  others,  before  death,  they  were  awakened  into  con- 
vulfions  and  rage.  It  feems,  too,  to  act  chietly  on 
the  itomach ;  for  an  entire  piece  fwallowed,  produced 
the  abovementioned  effecls  with  very  little  diminution 
of  weight. 

CAMPHUYSEN,  (Dirk  Theodore  Raphael),  an 
eminent  painter,  was  born  at  Gorcum  in  1586.  He 
learned  the  art  of  painting  from  Diederic  Govertze  ; 
and  by  a  lludious  application  to  it,  he  very  foon  not 
only  equalled,  but  far  furpaffed  his  mailer.  He  had 
an  uncommon  genius,  and  fludied  nature  with  care, 
Vol.  IV. 


judgement,  and  aflidui  ty.  His  fjbjc&s  were  krulfcapes,  Camplan; 
moilly  fmall,  with  ruinous  buildings,  huts  of  peafants, 
or  views  of  villages  on  the  banks  of  rivets,  with  boats 
and  hoys,  and  generally  he  reprcfented  them  by  moon- 
light. His  pencil  is  remarkably  tender  and  foft,  his 
colouiing  true  nature  and  very  tranfparent,  and  his  ex- 
pertnefs  in  perfpeclive  is  feen  in  the  proportional  di- 
itances  of  his  objects,  which  are  excellently  contrived, 
and  have  a  furpriiing  degree  of  nature  and  truth.  As 
he  left  off  painting  at  an  age  when  others  are  fcarcely 
qualified  to  commence  artiils,  few  of  his  works  are  to 
be  met  with,  and  they  bring  conliderable  prices ;  as 
they  cannot  but  give  pleafure  to  the  eye  of  every  ob- 
ferver.  He  painted  his  pictures  with  a  thin. body  of 
colour,  but  they  are  handled  with  lingular  neatnefs 
and  fpirit.  Pie  practifed  in  his  pr&feflion  only  till  he 
was  1 8  years  of  age,  and  being  then  reoomm  ended  as 
a  tutor  to  the  fons  of  the  lord  of  Nieuport,  he  under- 
took the  employment,  and  difcharged  it  with  fo  much 
credit,  that  he  was  appointed  fecretary  to  that  noble- 
man. He  excelled  in  drawing  with  a  pen  ;  and  the 
deligns  which  he  finilhed  in  that  manner  are  exceed- 
ingly valued. 

CAMPIAN  (Edmond) ,  an  Englifh  Jefuit,  was  born 
at  London,  of  indigent  parents,  in  the  year  1540;  and 
educated  at  Chriil's  hofpital,  where  he  had  the  honour 
to  fpeak  an  oration  before  queen  Mary  on  her  accef- 
fion  to  the  throne.  He  was  admitted  a  fcholar  of  St 
Johu's  college  in  Oxford  at  its  foundation,  and  took 
the  degree  of  mailer  of  arts  in  1564.  About  the  fame 
time  he  was  ordained  by  a  bifliop  of  the  church  of 
England,  and  became  an  eloquent  Proteftant  preacher. 
In  1566,  when  queen  Elizabeth  was  entertained  by 
the  univerfity  of  Oxford,  he  fpoke  an  elegant  oration 
before  hermajeily,  and  was  alfo  refpondent  in  the  phi- 
lofophy  act  in  St  Mary's  church.  In  T568,  he  was 
junior  proctor  of  the  univerfity.  In  the  following  year, 
he  went  over  to  Ireland,  where  he  wrote  a  hiflory  of 
that  kingdom,  and  turned  papiit  ;  but  being  found 
rather  too  affiduous  in  perfuading  others  to  fallow  his 
example,  he  was  committed  to  prifon.  He  foon  how- 
ever, found  means  to  make  his  efcape.  He  landed  in 
England  in  1971  ;  and  thence  proceeded  to  Doway 
in  Flanders,  where  hejpublicly  recanted  his  former  he- 
refy,  and  was  created  bachelor  of  divinity.  He  went 
foon  after  to  Rome,  where,  in  1  573,  he  was  admitted 
of  the  fociety  of  Jefus,  and  was  fent  by  the  general  of 
that  order  to  Vienna,  where  he  wrote  his  tragedy  cal- 
led Nettar  et  ambrofla,  which  was  acted  before  the 
emperor  with  great  applaufe. 

From  Vienna  he  went  to  Prague  in  Bohemia,  where 
he  relided  in  the  Jefuits  college  about  fix  years,  and 
then  returned  to  Rome.  From  thence,  in  1580,  he  was 
fent  by  Pope  Gregory  XIII.  with  the  celebrated  Father 
Parfons,  to  convert  the  people  of  England.  From  Pitts 
we  learn,  that,  fome  time  before,  feveral  Englifh  prieils, 
infpired  by  the  Holy  Ghofl,  had  undertaken  to  convert 
their  countrymen  ;  that  80  of  thefe  foreign  miflionaries, 
befides  feveral  others,  who  by  God's  grace  had  been 
converted  in  England,  were  actually  engaged  in  the 
pious  work  with  great  fuccefs  ;  that  fome  of  them  had 
fuffered  imprifonment,  chains,  tortures,  and  ignomini- 
ous death,  with  becoming  conftancy  and  refolution  : 
but  feeing  at  lafl  that  the  labour  was  abundant  and 
the  labourers  few,  they  folicited  the  affiftance  of  the 
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Campian  Jefuits  ;  requesting,  that  though  not  early  in  the  morn- 
I  iug,  they  would  at  leaft  in  the  third,  iixth,  or  ninth 
Campiftron  hour,  fend  labourers  into  the  Lord's  vineyard.  In  con- 
fequence  of  this  felicitation,  the  above  two  were  fent 
to  England.  They  arrived  in  an  evil  hour  for  Campian, 
at  Dover  ;  and  were  next  day  joyfully  received  by  their 
friends  at  London.  He  had  not  been  long  in  England, 
before  Walhngham  the  fecretary  of  ftate,  being  in- 
formed of  his  uncommon  affiduity  in  the  caufe  of  the 
church  of  Rome,  ufed  every  means  in  his  power  to  have 
him  apprehended,  but  for  a  long  time  without  fuccefs. 
However,  he  was  at  laft  taken  by  one  Elliot,  a  noted 
prieji-taker,  who  found  him  in  the  houfe  of  Edward 
Yates,  Efq;  at  Lyford  in  Berklhire,  and  conducted  him 
in  triumph  to  London,  with  a  paper  on  his  hat,  on 
which  was  written  Campian  the  Jcfult.  He  was  im- 
prilbned  in  the  tower  ;  where,  Wood  fays,  "  he  did 
undergo  many  examinations,  abufes,  wrackings,  tor- 
tures;" exquijitijfimis  critciatibus  tortus,  fays  Pitts.  It 
is  hoped,  for  the  credit  of  the  reformers,  this  torturing 
part  of  the  ftory  is  not  true.  The  poor  wretch,  how- 
ever, was  condemned,  on  the  ftatute  25  Ed.  III.  for 
high  treafon  ;  and  butchered  at  Tyburn,  with  two  or 
three  of  his  fraternity.  Howfoever  criminal  in  the  eye 


that  kingdom,  biographers  of  each  perfuafion  unite  in 
giving  him  a  great  and  amiable  character.  "  All  wri- 
ters (fays  the  Oxford  antiquary),  whether  Proteftants 
or  Popiih,  fay,  that  he  was  a  man  of  admirable  parts  ; 
an  elegant  orator,  a  fubtile  philofopher  and  difputant, 
and  an  exact  preacher  whether  in  Engliih  or  the  Latin 
tongue,  of  a  fweet  difpolition,  and  a  well-polifhed 
man."  Fuller,  in  his  church-hiftory,  fays,  "  he  was  of 
a  fweet  nature,  conftantly  carrying  about  him  the 
charms  of  a  plaufible  behaviour,  of  a  fluent  tongue, 
and  good  parts."  His  Hiftory  of  Ireland,  in  two 
books,  was  written  in  1 5  70  ;  and  publiihed,  by  Sir 
James  Ware,  from  a  manufcript  in  the  Cotton  library, 
Dublin,  1633,  folio.  He  wrote  alfo  Chronologia  uni- 
■uerfalis,  a  very  learned  work  ;  and  various  other  tracts. 
CAMPICURSIO,  in  the  ancient  military  art,  a 
march  of  armed  men  for  feveral  miles,  from  and  back 
again  to  the  camp,  to  inftruct  them  in  the  military  pace 


Campus  Martin j,  a  large  plain  in  the  fuburbs  of  an- 
cient Rome,  lying  between  the  QjiirinalandCapitoline 
mounts  and  the  Tiber,  thus  called  becaufe  confecrated 
to  the  god  Mars,  and  fet  apart  for  military  fports  and 
exercifes  to  which  the  Roman  youth  were  trained,  as 
the  nfe  and  handling  of  arms,  and  all  manner  of  feats 
of  activity.  Here  were  the  races  run,  either  with  cha- 
riots or  Angle  hori'es;  here  alfo  flood  the  villa  publica, 
or  palace  for  the  reception  of  ambafladors,  who  were 
not  permitted  to  enter  the  city.  Many  of  the  public 
comitia  were  held  in  the  fame  field,  part  of  which  was 
for  that  purpofe  cantoned  out.  The  place  was  alfo 
nobly  decorated  with  frames,  arches,  columns,  porti- 
coes, and  the  like  Structures. 

Campus  Sceleratus,  a  place  without  the  walls  of  an- 
cient Rome,  where  the  Veftals  who  had  violated  their 
vows  of  virginity  were  buried  alive. 

CAMUL,  a  town  of  Afia,  on  the  eaftern  extremity 


Thisexercife  was  nearly  akin  to  the  decurfio,  from  which     of  the  kingdom  of  Cialus,  on  the  frontiers  of  Tangut 
it  only  differed,   in  that  the  latter  was  performed  by 
horfemen,  the  former  alfo  by  foot. 

CAMPIDOCTORES,or  Campiductores,  in  the 
Roman  army,  were  officers  who  instructed  the  foldiery 
in  the  difcipline  and  exercifes  of  war,  and  the  art  of 
handling  their  weapons  to  advantage.  Thefe  are  alfo 
fometimes  called  campigeni,  and  armidottores. 

CAMPIDUCTOR,  in  middle-age  writers,  Signifies 
the  leader  or  commander  of  an  army,  or  party. 

CAMPION,  in  botany,  the  Englifh  name  of  the 
Lychnis. 

Campion,  a  town  of  the  kingdom  of  Tanguth  in 
Tartary.  It  was  formerly  remarkable  for  being  a 
place  through  which  the  caravans  pafTed  in  the  road 
from  Bukharia  to  China.  E.  Long.  104.  53.  N.  Lat. 
40.  25. 

CAMPISTRON,  a  celebrated  French  dramatic 
author,  was  born  in  1656.  Racine  directed  his  poe- 
tical talents  to  the  theatre,  and  affiited  him  in  his  firft 
pieces..    He  died  in  1 72.3.. 


E.  Long.  98.  5.  N.  Lat.  37.  15. 

CAMUS,  a  perfon  with  a  low  flat  nofe,  hollowed 
in  the  middle. 

The  Tartars  are  great  admirers  of  camus  beauties. 
Rubruquis  obferves,  that  the  wife  of  the  great  Jenghiz 
Khan,  a  celebrated  beauty,  had  only  two  holes  for  a 
nofe. 

Camus  (John  Peter),  a  French  prelate  born  in  1582. 
He  was  author  of  a  number  of  pious  romances  (the 
tafte  of  his  time),  and  other  theological  works,  to  the 
amount  of  200  vols.  His  definition  of  politics  is  re- 
markable :  Ars  non  tarn  regendi,  qi/am  fallendi,  homi- 
ties ;  "  the  art  not  fo  much  of  governing,  as  of  decei- 
ving mankind."     He  died  in  1652. 

CAN,  in  the  fea-language,  as  can-pump,   a  veflel 


wherewith  feamen  pour  water  into  the  pump  to  make 

it  go. 

Can-Buoj.     See  Bouy. 

CAM-ffcok,  an  infirument  ufed  to  fling  a  calk  by  the 
ends  of  the  Staves :  it  is  formed  by  fixing  a  broad  and 

flat. 


Can. 


CAMPITiE,  in  church  hiftory,  an  appellation  gi-  G'ampitx 
ven  to  the  donatifts,  on  account  of  their  allembling  in 
the  field,  for  want  of  churches.    For  a  iimilar  reafon, 
they  were  alfo  denominated  Montenfes  and  Rupitavi. 

CAMPLI,  or  Cam pol  1,  a  town  of  Italy,  in  the 
kingdom  of  Naples,  and  in  the  farther  Abruzzo,  fitu- 
ated  in  E.  Long.  13.  55.  N.  Lat.  42.  38. 

CAMPO  major,  a  town  of  the  province  of  Alen- 
tejo  in  Portugal.  W.  Long.  7.  24.  N.  Lat.  38.  50. 

CAMPREDON,  a  town  of  Catalonia  in  Spain, 
feated  at  the  foot  of  the  Pyrenean  mountains.  The 
fortifications  were  demolilhed  by  the  French  in  1691. 
W.  Long.  1.  56.  N.  Lat.  42.  20. 

CAMPS  (Francis  de),  abbot  of  Notre  Dame  at 
Sigi,  was  born  at  Amiens  in  1643  ;  and  diftinguiihed 
himfelf  by  his  knowledge  of  medals,  by  writing  an  hi- 
ftory of  France,  and  feveral  other  works.  He  died  at 
Paris  in  1723. 

CAMPVERE.  See  Veer. 

CAMPUS,  in  antiquity,  a  field  or  vacant  plain  in 
a  city,  not  built  upon,  left  vacant  on  account  of  ihows, 
combats,  exerciies,  or  other  ufes  of  the  citizens. 

Campus  Maii,  in  ancient   cuftoms,   an  anniverfary 
afl'embly  of  the  ancient  Britons  held  on  May-day,  when 
of  the  law,  or  of  the  Engliih  gofpel,  might  be  the  zeal     they  confederated  together  for  the  defence  of  the  king - 
of  this  Jefuit  for  the  Salvation  of  the  poor  heretics  of     dom  againft  all  its  enemies. 
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Cana,  ft&t  hook  at  each  end  of  a  ihort  rope  ;  and  the  tackle 
Canaan,  by  which  the  cafk  fo  (lung  may  be  hoifled  or  lowered, 
^—"""'  is  hooked  to  the  middle  of  the  rope. 

CANA,  (anc.  geog.)  a  town  on  the  confines  of 
the  Upper  and  Lower  Galilee  :  memorable  for  the_ 
turning  water  into  wine  (John).  The  birth  place ^of 
Simeon,  called  Cananite  from  this  place,  and  of  Na- 
thaniel. 

CANAAN,  the  fourth  fon  of  Ham.  The  irreve- 
rence of  Ham  towards  his  father  Noah  is  recorded  in 
Gen.  ix.  Upon  that  occasion  the  patriarch  curfed 
him  in  a  branch  of  his  poflerity:  "  Curfed,"  fays  he, 
"  be  Canaan  ;  a  feiwant  of  fervants  lhail  he  be  unto 
**  his  brethren."  This  curfe  being  pronounced,  not 
againfl  Ham  the  immediate  tranfgreilor,  but  againil 
his  fon,  who  does  not  appear,  from  the  words  of  Mofes, 
to  have  been  any  ways  concerned  in  the  crime,  hath 
occaiioned  feveral  conjectures.  Some  have  believed 
that  Noah  curfed  Canaan,  becaufe  he  could  not  well 
have  curfed  Ham  himfelf,  whom  God  had  not  long 
before  bleffed.  Others  think  Mofes's  chief  intent  in 
recording  this  prediction  was  to  raife  the  fpirits  of  the 
Ifraelites,  then  entering  on  a  terrible  war  with  the 
children  of  Canaan,  by  the  afTurance,  that,  in  confe- 
rence of  the  curfe,  that  people  were  deftined  by  God 
to  be  fubdued  by  them.  For  the  opinion  of  thofe  who 
imagine  all  Ham's  race  were  here  accurfed,  feems  re- 
pugnant to  the  plain  words  of  Scripture,  which  con- 
fines the  malediction  to  Canaan  and  his  poflerity  ;  and 
is  alfo  contrary  to  fact.  Indeed,  the  prophecy  of  Noah, 
that  Canaan  "  mould  be  a  fervant  of  fervants  to  his 
brethren,"  feems  to  have  been  wholly  completed  in 
him.  It  was  completed  with  regard  to  Shem,  not  only 
in  that  a  confiderable  part  of  the  feven  nations  of  the 
Canaanites  were  made  (laves  to  the  Ifraelites,  when 
they  took  poffeffion  of  their  land,  as  part  of  the  re- 
mainder of  them  were  afterwards  enflavedby  Solomon; 
but  alfo  by  the  fubfequent  expeditions  of  the  Adri- 
ans and  Periians,  who  wrere  both  defcended  from  Shem; 
and  under  whom  the  Canaanites  fuffered  fubjection,  as 
well  as  the  Ifraelites  ;  not  to  mention  the  conqueft  of 
part  of  Canaan  by  the  Elamites,  or  Perfians,  under 
Chedorlaomer,  prior  to  them  all.  With  regard  to  Ja- 
phet,  we  find  a  completion  of  the  prophecy,  in  the 
fucceffive  conquefts  of  the  Greeks  and  Romans  in  Pa- 
lefline  and  Phoenicia,  where  the  Canaanites  were  fet- 
tled ;  but  efpecially  in  the  total  fubverfion  of  the  Car- 
thaginian power  by  the  Romans  ;  beiides  fome  inva- 
sions of  the  northern  nations,  as  the  poflerity  of  Tho- 
garma  and  Magog  ;  wherein  many  of  them,  probably, 
were  carried  away  captive. 

The  poflerity  of  Canaan  were  very  numerous.  His 
eldeft  fon  was  Sidon,  who  at  leafl  founded  and  peo- 
pled the  city  of  Sidon,  and  was  the  father  of  the  Si- 
donians  and  Phoenicians.  Canaan  had  beiides  ten  fons, 
who  were  the  fathers  of  fo  many  people,  dwelling  in 
Palefline,  and  in  part  of  Syria  ;  namely,  the  Hittites, 
the  Jebufites,  the  Amorites,  the  Girgafites,  the  Hi- 
vites,  the  Arkites,  the  Sinites,  the  Arvadites,  the  Ze- 
marites,  and  Hamathites. 

Land  of  Canaan,  the  country  fo  named  from  Ca- 
naan the  fon  of  Ham.  It  lies  between  the  Mediter- 
ranean fea  and  the  mountains  of  Arabia,  and  extends 
from  Egypt  to  Phoenicia.  It  is  bounded  to  the  eafl 
hy  the  mountains  of  Arabia  ;  to  the  fouth  by  the  wil- 


dernefs  of  Paran,  Idumsea,  and  Egypt  ;  lo-rhe  weft  Canaan* 
by  the  Mediterranean,  called  in  Hebrew  the  Great  Canada. 
Sea;  to  the  north  by  the  mountains  of  Libanus.  Its 
length  from  the  city  of  Dan  (fince  called  Csefarea 
Philippi,  or  Paneadis,  which  Hands  at  the  foot  of  thefe 
mountains)  to  Beeriheba,  is  about  70  leagues  ;  and  its 
breadth  from  the  Mediterranean  fea  to  the  eaflern 
borders,  is  in  fome  places  30.  This  country,  which 
was  firfl  called  Canaan,  from  Canaan  the  fon  of  Ham, 
whofe  poflerity  poiiefled  it,  was  afterwards  called  Pa- 
lefline, from  the  people  which  the  Hebrews  call  Phi- 
iiftines,  and  the  Greeks  and  Romans  corruptly  Paief- 
tines,  who  inhabited  the  fea  coafls,  and  were  firfl 
known  to  them.  It  likewife  had  the  name  of  the 
Land  of  Promife,  from  the  promife  God  made  Abra 
ham  of  giving  it  to  him  ;  that  of  the  Laud  of  Ifrael, 
from  the  Ifraelites  having  made  themfelves  mafters  of 
it  ;  that  of  Judah,  from  the  tribe  of  Judah,  which  was 
the  moil  confiderable  of  the  twelve  :  and  laitly,  the 
happinefs  it  had  of  being  fanctified  by  the  prefence, 
actions,  miracles,  and  death  of  jefus  Chrift,  has  given 
it  the  name  of  the  Holy  Laud,  which  it  retains  to  this- 
day. 

The  firfl  inhabitants  of  this  land  therefore  were  the. 
Canaanites,  who  were  defcended  from  Canaan,  and  the 
eleven  fons  of  that  patriarch.  Here  they  multiplied 
extremely  ;  trade  and  war  were  their  firfl  occupations ; 
thefe  gave  rife  to  their  riches,  and  the  feveral  colonies 
fcattered  by  them  over  almofl  all  the  iflands  and  ma- 
ritime provinces  of  the  Mediterranean.  The  meafure 
of  their  idolatry  and  abominations  was  completed, 
when  God  delivered  their  country  into  the  hands  of 
the  Ifraelites.  In  St  Athanafius's  time,  the  Africans 
flill  faid  they  were  defcended  from  the  Canaanites  ; 
and  it  is  faid,  that  the  Punic  tongue  was  almofl  en- 
tirely the  fame  with  the  Canaanitifh  and  Hebrew  lan- 
guage. The  colonies  which  Cadmus  carried  into  The- 
bes in  Bceotia,  and  his  brother  Cilix  into  Cilicia,  came 
from  the  flock  of  Canaan.  The  iiles  of  Sicily,  Sar- 
dinia, Malta,  Cyprus,  Corfu,  Majorca  and  Minorca, 
Gades  and  Ebufus,  are  thought  to  have  been  peopled 
by  the  Canaanites.  Bochart,  in  his  large  work  en- 
titled Canaan,  has  fet  all  this  matter  in  a  good  light. 

Many  of  the  old  inhabitants  of  the  north -well  of 
the  land  of  Canaan,  however,  particularly  on  the  coaft 
or  territories  of  Tyre  and  Sidon,  were  not  driven  out 
by  the  children  of  Ifracl,  whence  this  tract  feems  to 
have  retained  the  name  of  Canaan  a  great  while  after 
thofe  other  parts  of  the  country,  winch  were  better 
inhabited  by  the  Ifraelites,  had  loft  the  faid  name. 
The  Greeks  called  this  tract  inhabited  by  the  old  Ca- 
naanites along  the  Mediterranean  fea,  Phoenicia  ;  the 
more  inland  parts,  as  being  inhabited  partly  by  Ca- 
naanites, and  partly  by  Syrians,  Syrophcenicia  :  and 
hence  the  woman  faid  by  St  Matthew  (xv.  22.)  to  be 
a  woman  of  Canaan,  whofe  daughter  jefus  cured,  is 
faid  by  St  Mark  (vii.  26.)  to  be  a  Syrophcenician  by 
nation,  as  fhe  was  a  Greek  by  religion  and  language. 

CANADA,  or  the  province  of  Quebec,  an  ex- 
tenfive  country  of  North  America,  bounded  on  the 
north-eafl  by  the  gulph  of  St  Lawrence,  and  St  John's 
river  ;  on  the  fouth-wefl,  by  lands  inhabited  by  the 
favage  Indians,  which  are  frequently  included  in  this 
province  ;  on  the  fouth,  by  the  province  of  Nova-Scotia, 
the  ftates  of  New-England,  and  New- York  ;  and  on  the 
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Canada,    north-weft,  by  other  Indian  nations.    Under  the  name 
of  Canada,  the    French  comprehended  a  very  large 
territory  ;  taking  into  their   claim  part  of  New-Scot- 
land, New- England,  and  New-York  on  the  eaft ;  and 
extending  it  on  the  weft  as  far  as  the  Pacific  Ocean. 
That  part,  however,  which  was  reduced  by  the  Britifh 
arms  in  the  laft  war,  lies  between  6r  and  81  degrees 
of  weft  longitude,  and  between  4J  and  52  of  north 
latitude.     The  climate  is  not  very  different  from  that 
of  the   northern    Britifh  colonies  ;  but  as  it  is  much 
further  from  the  fea,  and  more  to  the  northward,  than 
moft  of  thofe  provinces,  it  has  a  much  feverer  winter, 
though  the  air  is  generally  clear  ;  and,  like  molt  of 
thofe   American  tracts  that   do  not  lie  too  far    to  the 
northward,  the  fummers  are  very  hot,  and  exceeding 
pleafant.     The  foil  in   general  is  very  good,  and  in 
many  parts  extremely  fertile  ;  producing  many  diffe- 
rent forts  of  grains,  fruits,  and  vegetables.    The  mea- 
dow grounds,  which  are  well  watered,  yield  excellent 
grafs,  and  breed  vaft  numbers  of  great  and  fmall  cattle. 
The  uncultivated  parts  are  a  continued  wood,  compofed 
of  prodigioufly  large  and  lofty  trees,  of  which  there 
is  fuch  a    variety  of  fpecies,  that  even   of  thofe  who 
have  taken  moft  pains  to  know  them,  there  is  not  per- 
haps one  that  can  tell  half  the  number.     Canada  pro- 
duces, among  others,    two  forts  of  pines,  the  white 
and  the  red  ;  four  forts  of  firs  ;  two  forts  of  cedar  and 
oak,  the  white  and  the  red  ;  the  male  and  female  ma- 
ple ;   three   forts  of  alh- trees,  the  free,  the  mungrel, 
and  the  baftard  ;  three  forts  of  Walnut-trees,  the  hard, 
the  foft,  and  the  fmooth  ;  vaft  numbers  of  beech-trees 
and  white  wood  ;   white  and  red  elms,  and  poplars. 
The  Indians  hollow  the  red  elms  into  canoes,  fome  of 
which  made  out  of  one  piece  will  contain  20  perfons  j 
others  are  made  of  the  bark  ;    the  different  pieces  of 
which  they  few  together  with  the  inner  rind,  and  daub 
over  the  feams  with  pitch,  or  rather  a  bituminous  mat- 
"  ter  refembiing  pitch,  to  prevent  their  leaking;  the  ribs 
of  thefe  canoes  are  made  of  boughs   of   trees.     In  the 
hollow   elms,   the  bears  and  wild  cats  take   up  their 
lodgings  from  November  to  April.    The  country  pro- 
duces alio  a  vaft  variety  of  other  vegetables,   particu- 
larly tobacco,  which  thrives  well.     Near  Quebec  is  a 
fine  lead  mine,  and  many  excellent  ones  of  iron  have 
been  difcovered.  It  hath  alfo  been  reported  that  iilver 
is  found  in  fome  of  the  mountains.    The  rivers  are  ex- 
tremely numerous,  and  many  of  them  very  large  and 
deep.     The  principal  are,  the  Ouattauais,  St  John's, 
Seguinay,  Defpaires,  and  Trois  Rivieres  ;   but  all  thefe 
•are  fwal lowed  up  by  the  great  river  St  Laurence.  This 
river    iffues  from  the  lake   Ontario  ;  and,    taking  its 
courfe  north- eaft,  wafhes  Montreal,  where  it  receives 
the  Ouattauais,  and  forms  many  fertile  i (lands.  It  con- 
tinues the  fame  courfe,  and  meets  the  tide  upwards  of 
400  miles  from  the  fea,  where  it  is  navigable  for  large 
veffels  ;   and  below  Quebec,    320  miles  from   the  fea, 
it  becomes  fo  broad  and  fo  deep,  that  fhips  of  the  line 
contributed  in  the  laft  war  to  reduce  that  city.    After 
receiving  in  its  progrefs  innumerable  itreams,  it  at  laft 
falls  into  the  ocean  at   cape    Rofiers,  where    it  is  90 
miles  broad,  and  where  the  cold  is  intenfe  and  the  fea 
boifterous.     This  river  is  the  only  one  upon  which 
any  fettlements  of  note  are  as  yet   formed  ;  but  it  is 
very  probable,  that,  in  time   to  come,    Canada,    and 
thofe  Vaft  regions  to  the  weft,  may  be  enabled  of  theni- 
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felves  to  carry  on  a  confiderable  trade  upon  the  great     Canada. 

lakes  of  frefh  water  which  thefe   countries   environ.  M — « ' 

Here  are  five  lakes,  the  leaft  of  which  is  of  greater  ex- 
tent than  the  frefh-water  lakes  to  be  found  in  any  other 
part  of  the  world  :  thefe  are  the  lake  Ontario,  which 
is  no  lefs  than  200  leagues  in  circumference  ;  Erie, 
or  Ofwego,  longer,  but  not  fo  broad,  is  about  the 
fame  extent.  That  of  the  Huron  fpreads  greatly  in 
width,  and  is  about  300  leagues  in  circuit  ;  as  alfo  is 
that  of  Michigan,  though  like  lake  Erie  it  is  rather 
long,  and  comparatively  narrow.  But  the  lake  Su- 
perior is  larger  than  any  of  thefe,  being  no  lefs  than 
500  leagues  in  circumference.  All  thele  are  navigable 
by  any  vends,  and  they  all  communicate  with  each 
other  ;  but  the  pafiage  between  Erie  and  Ontario  is 
interrupted  by  a  moft  ftupendous  fall  or  cataract, 
called  the,  falls  of  Niagara*.  The  river  St  Lawrence, 
as  already  obferved,  is  the  cutlet  of  thefe  lakes,  by 
which  they  difcharge  themfelves  into  the  ocean.  The 
French  built  forts  at  thefe  feveral  ftraits,  by  which  the 
lakes  communicate  with  one  another,  and  on  that 
where  the  laft  of  them  communicates  with  the  river. 
By  thefe,  while  the  country  was  in  their  poffeffion, 
they  effectually  fecured  to  themfelves  the  trade  of  the 
lakes,  and  preferved  an  influence  over  all  the  Indian 
nations  that  lie  near  them. 

The  moft  curious  and  interefting  part  of  the  natural 
hifiory  of  Canada  is  the  animals  there  produced.  Thefe 
are  flags,  elks,  deer,  bears,  foxes,  martins,  wild  cats, 
ferrets,  weafels,  large  fqirirrels  of  a  greyilh  hue,  hares 
and  rabbits.  The  fouthern  parts,  in  particular,  breed 
great  numbers  of  wild  bulls,  divers  forts  of  roe  bucks, 
goats,  wolves,  &c.  The  marfhes,  lakes,  and  pools, 
with  which  this  country  abounds,  fwarm  with  otters 
and  beavers,  of  which  the  white  are  highly  valued, 
as  well  as  the  right  black  kind.  A  vaft  variety  of  birds 
are  alfo  to  be  found  in  the  woods  ;  and  the  river  St 
Lawrence  abounds  with  fuch  quantities  of  fifh,  that 
it  is  affirmed  by  fome  writers,  this  would  be  a  more 
profitable  article  that  even  the  fur-trade. — There  are 
in  Canada  a  multitude  of  different  Indian  tribes  ;  but 
thefe  are  obferved  to  decreafe  in  number  where  the 
Europeans  are  moft  numerous  ;  owing  chiefly  to  the 
immoderate  ufe  of  fpirituous  liquors,  of  which  they 
are  exceffively  fond.  Their  manners  and  way  of  living 
we  have  already  particularly  defcribedf .  The  principal  f  See  Ami- 
towns  are  Quebec,,  Trois  Rivieres,  and  Montreal.  The  rka,  N°  9. 
I  commodities  required  by  the  Canadians  from  Europe  ■ 
are,  wine,  or  rather  rum  ;  cloths,  chiefly  coarfe  ;  linen ; 
and  wrought  iron.  The  Indian  trade  requires  rum, 
tobacco,  a  fort  of  duffil  blankets,  guns,  powder,  balls, 
and  flints,  kettles,  hatchets,  toys,  and  trinkets  of  all 
kinds.  While  the  country  was  in  poffeifion  of  the 
French,  the  Indians  fupplied  them  with  poultry  ;  and 
the  French  had  traders,  who  like  the  original  inha- 
bitants, traverfed  the  vaft  lakes  and  rivers  in  canoes, 
with  incredible  induftry  and  patience,  carrying  their 
goods  into  the  remoteft  parts  of  America,  and  among 
nations  entirely  unknown  to  us.  Thefe  again  brought 
the  furs,  &c.  home  to  them,  as  the  Indians  were  there- 
by habituated  to  trade  with  them.  For  this  purpofe, 
people  from  all  parts,  even  from  the  diftance  of  1000 
miles,  came  to  the  French  fair  at  Montreal,  which  be- 
gan in  June,  and  fometimes  lafted  three  months.  On 
this  occafion  many  folemnities  were  obferved,  guards 
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Canada,    were  placed,  and  the  governor  afEfled  to  preferve  order 

* — '  in  fo  great  and  various  a  concourfe  of  favage  nations. 

But  fometimes  great  diforders  and  tumults  happened  ; 
and  the  Indians  frequently  gave  for  a  dram  all  that 
they  were  polled  of.  It  is  remarkable,  that  many  of 
thefe  nations  actually  palled  by  the  Englilh  fettlement 
of  Albany  in  New- York,  and  travelled  200  miles  fur- 
ther to  Montreal,  though  they  could  have  purchaied 
the  goods  they  wanted  cheaper  at  the  former. 

Since  Britain  became  pollened  of  Canada,  their  trade 
with  that  country  has  generally  employed  34  Ihips  and 
400  feamen;  their  exports,  at  an  average  of  three 
years,  in  fkins,  furs,  ginfeng,  fnake-root,  capillaire, 
and  wheat,  amount  to  150,000/.  Their  imports  from 
Great  Britain  are  computed  at  nearly  the  fame  fum.  it 
will,  however,  be  always  impollible  to  overcome  cer- 
tain inconveniences  ariling  from  the  violence  of  the 
winter.  This  is  fo  exceffive  from  December  to  April, 
that  the  broader!  rivers  are  frozen  over,  and  the  mow 
lies  commonl^if  om  four  to  fix  feet  deep  on  the  ground, 
even  in  thofe  parts  of  the  country  which  lie  three  de- 
grees fouth  of  London,  and  in  the  temperate  latitude  of 
Paris.  Another  inconvenience  arifes  from  the  falls  in 
the  river  St  Lawrence  below  Montreal,  which  prevent 
lhips  from  penetrating  to  that  emporium  of  inland  com- 
merce. The  communication  therefore  with  Canada, 
and  the  immenfe  regions  beyond  it,  will  always  be  in- 
terrupted during  the  winter- feafon,  until  roads  are  form- 
ed that  can  be  travelled  without  danger  from  the  Indi- 
ans. For  thefe  favage  people  often  commit  hoflilities 
without  any  previous  notice ;  and  frequently,  without 
any  provocation,  they  commit  the  mofl  horrid  ravages 
for  a  long  time  with  impunity. 

Canada  was  undoubtedly  difcovered  by  Sebaflian 
Cabot,  the  famous  Italian  adventurer,  who  failed  un- 
der a  commiffion  from  Henry  VII.  But  though  the 
Englilh  monarch  did  not  think  proper  to  make  any  ufe 
of  this  difcovery,  the  French  quickly  attempted  it  ;  we 
have  an  account  of  their  fifhing  for  cod  on  the  banks  of 
Newfoundland,  and  along  the  fea-coafl  of  Canada,  in 
the  beginning  of  the  16th  century.  About  the  year 
1506,  one  Deny s,  a  Frenchman,  drew  a  map  of  the 
gulph  of  St.  Lawrence  ;  and  two  years  after,  one  Au- 
bort,  a  fhip  mafter  of  Dieppe,  carried  over  to  France 
fome  of  the  natives  of  Canada.  As  the  new  country, 
however,  did  not  promife  the  fame  amazing  quantities 
of  gold  and  filver  produced  by  Mexico  and  Peru,  the 
French  for  fome  years  neglected  the  difcovery.  At 
laft,  in  the  year  1523,  Francis  I.  a  fenlible  and  en- 
terprifing  prince,  fent  four  fhips,  under  the  command 
of  Verazani,  a  Florentine,  to  profecute  difcoveries  in 
that  country.  The  particulars  of  this  man's  firfl  ex- 
pedition are  not  known.  All  we  can  learn  is,  that 
he  returned  to  France,  and  next  year  he  undertook  a 
fecond.  As  he  approached  the  coafl,  he  met  with  avio- 
'  lent  florm  ;  however,  he  came  fo  near  as  to  perceive  r-he 
natives  on  the  fhore,  making  friendly  figns  to  him  to 
land.  This  being  found  impracticable  by  reafonof  the 
furf  upon  the  coafl,  one  of  the  failors  threw  himfelf  in- 
to the  fea  ;  but,  endeavouring  to  fwim  back  to  the  fhip, 
a  furge  thew  him  on  fhore  without  ligns  of.  life.  He 
was,  however,  treated  by  the  natives  with  fuch  care 
and  humanity,  that  he  recovered  his  ftrength,  and  was 
allowed  to  fwim  back  to  the  fhip,  which  immediately 
returned  to  France.     This  is  all  we  know  of  Vera- 


zani's  fecond  expedition.  He  undertook  a  third,  but  Canada, 
was  no  more  heard  of,  and  it  is  thought  that  he  and  all  "~~ ~ 
his  company  periihed  before  he  conld  form  any  colony. 
In  1534,  one  Jaques  Cartier  of  St  Maloes  fet  fail  under 
a  commiliion  from  the  French  king,  and  on  the  10th. 
of  May  arrived  at  Cape  Bonavifla  in  Newfoundland. 
He  had  with  him  two  fmall  fhips  befides  the  one  in 
which  he  failed.  He  cruifed  along  the  coafts  of  that 
iiland7  on  which  he  difcovered  inhabitants,  probably 
the  Efkimaux.  He  landed  in  feveral  places  along  the 
•coafl  of  the  Gulf,  and  took  poileflion  of  the  country  in 
the  king's  name.     On  his  return,  he  was  again  fent 

•  out  with  a  commifuon,  and  a  pretty  large  force:  he  re- 
turned in  1535,  andpaffed  the  winter  at  St  Croix ;  but 
the  feafon  proved  fo  f  evere,  that  he  and  his  companions 
mufl  have  died  of  the  fcurvy,  had  they  not,  by  the  ad- 
vice of  the  natives,  made  ufe  of  the  decoction  of  the 
tops  and  bark  of  the  white  pines.  As  Carrier,  how- 
ever, could  produce  neither  gold  nor  filver,  all  that  he 
could  fay  about  the  utility  of  the  fettlement  was  difre- 
garded  ;  and  in  1540,  he  was  obliged  to  become  pilot 
to  one  M.  Roberval,  who  was  by  the  French  king  ap- 
pointed viceroy  of  Canada,  and  who  failed  from  France 
with  hveveffels.  Arriving  at  the  gulph  of  St  Lawrence, 
they  built  a  fort ;  and  Cartier  was  left  to  command  the 
garrifon  in  it,  while  Roberval  returned  to  France  for 
additional  recruits  to  his  new  fettlement.  At  laft,  ha- 
ving embarked  in  1549,  wkh  a  great  number  of  adven- 
turers, neither  he  nor  any  of  his  followers  were  heard 
of  more. 

This  fatal  accident  fo  greatly  difcouraged  the  court 
of  France,  that,  for  50  years,  no  meafures  were  taken 
for  fupplying  with  necellaries  the  fettlers  that  were  left. 
At  laft,  Henry  IV.  appointed  the  Marquis  de  la  Roche 

'  lieutenant-general  of  Canada  and  the  neighbouring 
countries.     In  1598    he  landed  on  the  ifle  of  Sable, 

'  which  he  abfurdly  thought  to  be  a  proper  place  for  a 
fettlement,  though  it  was  without  any  port,  and  with- 
out product  except  briars.  Here  he  left  about  40  male- 
factors, the  refute  of  the  French  jails.  After  cruizing 
for  fome  time  on  the  coafl  of  Nova  Scotia,  without  be- 
ing able  to  relieve  thefe  poo;  wretches,  he  returned  to 
France,  where  he  died  of  a  broken  heart.  His  colony 
mufl  have  perifhed,  had  not  a  French  fhip  been  wreck- 
ed on  the  illand,  and  a  few  fheep  driven  upon  it  at  the 
fame  time.  With  the  boards  of  the  fhip  they  erected 
huts  ;  and  while  the  fheep  lafled  they  lived  on  them, 
feeding  afterwards  on  fifh.  Their  clothes  wearing  out, 
they  made  coats  of  feal-fkins ;  and  in  this  miferable  con. 
dition  they  fpent  feven  years,  when  Henry  ordered 
them  to  be  brought  to  France.  The  king  had  the  cu- 
riofity  to  fee  them  in  their  feal-fkin  dreffes,  and  was  fo 
moved  with  their  appearance,  that  he  forgave  them  all 
jheir  offences,  and  gave  each  of  them  50  crowns  to  be- 
gin the  world  anew. 

In  1600,  one  Chauvin,  a  commander  in  the  French 
navy,  attended  by  a  merchant  of  St  Malo,  called  Font- 
grave,  made  a  voyage  to  Canada,  from  whence  he  re- 
turned with  a  very  profitable  quantity  of  furs.  Next 
year  he  repeated  the  voyage  with  the  fame  good  for- 
tune, but  died  while  he  was  preparing  for  a  third.  The 
many  fpecimens  of  profit  to  be  made  by  the  Canadian 
trade,  at  laft  induced  the  public  to  think  favourably  of 
it.  An  armanent  was  equipped,  and  the  command  of 
it  given  to  Pontgrave,  with  powers  to  extend  his  difco- 
veries 


CAN 


[    ?8     J 


CAN 


Caiml.  veries  up  die  river  St  Lawrence.  He  failed  in  1603,  ha- 
ving in  his  company  Samuel  Champlain,  who  had  been 
a  captain  in  the  navy,  and  was  a  man  of  parts  and  fpi- 
rit.  It  was  not,  however,  till  the  year  1608,  that  the 
colony  was  fully  eftabliihed.  This  was  accompliihed 
by  founding  the  city  of  Quebec,  which  from  that  time 
commenced  the  capital  of  all  the  fettlements  in  Canada. 
The  colony,  however,  for  many  years  continued  in  a 
low  way,  and  was  often  in  danger  of  being  totally  ex- 
terminated by  the  Indians.  As  the  particulars  of  thefe 
wars,  however,  could  neither  be  entertaining,  nor  in- 
deed intelligible,  to  many  of  our  readers,  we  choofe  to 
omit  them,  and  in  general  obferve,  that  the  French  not 
only  concluded  a  permanent  peace  with  the  Indians, 
but  fo  much  ingratiated  themfelves  with  them,  that  they 
could  with  the  greateft  eafe  prevail  upon  them  at  any 
time  to  murder  and  fcalp  the  Engliih  in  their  fettle- 
ments. Thefe  practices  had  a  conllderable  lhare  in 
bringing  about  the  war  with  France,  when  the 
whole  country  was  conquered  by  the  Britiih  in  1761. 
The  moft  remarkable  tranfaction  in  this  conqueft  was 
the  liege  of  Quebec  ;  for  a  particular  account  of  which, 
fee  that  article.  And  for  the  tranfactions  here  during 
the  late  American  war,  fee  America  (United  States 
of),  n°  195,  200 — 207. 

CANAL  ((/"Communication,  an  artificial  cut  in 
the  ground,  fupplied  with  water  from  rivers,  fprings, 
&c.  in  order  to  make  a  navigable  communication  be- 
twixt one  place  and  another. 

The  particular  operations  neceflary  for  making  arti- 
ficial navigations  depend  upon  a  number  of  circumftan- 
ces.  The  fituation  of  the  ground  ;  the  vicinity  or  con- 
nection with  rivers  ;  the  eafe  or  difficulty  with  which  a 
proper  quantity  of  water  can  be  obtained  ;  thefe  and 
many  other  circumitances  neceflarily  produce  great  va- 
riety in  the  ftru&ure  of  artificial  navigations,  and  aug- 
ment or  diminifh  the  labour  and  expence  of  executing 
them.  When  the  ground  is  naturally  level,  and  uncon- 
nected with  rivers,  the  execution  is  eafy,  and  the  navi- 
gation is  not  liable  to  be  dilturbed  by  floods ;  but,  when 
the  ground  rifes  and  falls,  and  cannot  be  reduced  to  a 
level,  artificial  methods  of  railing  and  lowering  vefTels 
muft  be  employed  ;  which  likewife  vary  according  to 
circumftances. 

A  kind  of  temporary  flnices  are  fometimes  employed 
for  railing  boats  over  falls  or  flioals  in  rivers  by  a  very 
fnnple  operation.  Two  pofls  or  pillars  of  mafon-work, 
with  grooves,  are  fixed,  one  on  each  bank  of  the  river, 
at  fome  diflance  below  the  fhoal.  The  boat  having  paf- 
fed  thefe  pofls,  planks  are  let  down  acrofs  the  river  by 
pullies  into  the  grooves,  by  which  the  water  is  dammed 
up  to  a  proper  height  for  allowing  the  boat  to  pafs  up 
the  river  over  the  fhoal. 

The  Dutch  and  Flemings  at  this  day  fometimes, 
when  obftructed  by  cafcadcs,  form  an  inclined  plane  or 
rolling-bridge  upon  dry  land,  alongft  which  their  vef- 
fels  are  drawn  from  the  river  below  the  cafcade  into  the 
river  above  it.  This,  it  is  faid,  was  the  only  method 
employed  by  the  ancients,  and  is  flill  ufed  by  the  Chi- 
nefe,  who  are  faid  to  be  entirely  ignorant  of  the  nature 
and  utility  of  locks.  Thefe  rolling- bridges  confift  of 
a  number  of  cylindrical  rollers  which  turn  eafily  on  pi- 
vots, and  a  mill  is  commonly  built  near  by,  fo  that  the 
fame  machinery  may  ferve  the  double  purpofe  of  work- 
ing the  mill  and  drawing  up  veffels. 


A  Lo  ck  is  a  bafon  placed lengthwife  in  a  river  or  ca-     Canal. 

nai,  lined  with  walls  of  mafonry  on  each  fide,  and  ter- ' * — 

minated  by  two  gates,  placed  where  there  is  a  cafcade 
or  natural  fall  of  the  country;  and  fo  conftru&ed,  that 
the  bafon  being  filled  with  water  by  an  upper  fluke  to 
the  level  of  the  waters  above,  a  veiicl  may  afcend  thro' 
the  upper  gate  ;  or  the  water  in  the  lock  being  reduced 
to  the  level  of  the  water  at  the  bottom  of  the  cafcade, 
the  veiiel  may  defcend  through  the  lower  gate;  for 
when  the  waters  are  brought  to  a  level  on  either  fide, 
the  gate  on  that  fide  may  be  ealily  opened.  But  as  the 
lower  gate  is  ftrained  in  proportion  to  the  depth  of  wa- 
ter it  fupports,  when  the  perpendicular  height  of  the 
water  exceeds  12  or  15  feet,  more  locks  than  one  be- 
come neceifary.  Thus,  if  the  fall  be  17  feet,  two 
locks  are  required,  each  having  81  feet  fall ;  and  if 
the  fall  be  26  i'cet,  three  locks  are  neceflary,  each 
having  8  feet  8  inches  fall.  The  fide-walls  of  a  lock 
ought  to  be  very  ftrong.  Where  the  natural  foun- 
dation is  bad,  they  fliould  be  founded  on  piles  and 
platforms  of  wood  :  they  ihould  likewife  flope  out- 
wards, in  order  torefift  the  preffure  of  the  earth  from 
behind. 

Plate  CXIV.  fig.  1.  A  perfpective  view  of  part  of 
a  canal  :  the  veffel  L,  within  the  lock  AC. — Fig.  2. 
Section  of  an  open  lock  ;  the  veflel  L  about  to  enter, — 
Fig.  3.  Section  of  a  lock  full  of  water  ;  the  veflel  L 

raifed  to  a  level  with  the  water  in  the  fuperior  canal 

Fig.  4.  Ground  fection  of  a  lock.  L,  a  veflel  in  the 
inferior  canal.  C,  the  under  gate.  A,  the  upper 
gate.  G  H,  a  fubterraneous  paffage  for  letting  water 
from  the  fuperior  canal  run  into  the  lock.  KF,  a  fub- 
terraneous paffage  for  water  from  the  lock  to  the  infe- 
rior canal. 

X  and  Y  (fig.  1.)  are  the  two  flood-gates,  each 
of  which  conlifts  of  two  leaves,  refting  upon  one  ano- 
ther, fo  as  to  form  an  obtufe  angle,  in  order  the  bet- 
ter to  refift  the  prefllire  of  the  water.  The  firft  (X) 
prevents  the  water  of  the  fuperior  canal  from  falling 
into  the  lock ;  and  the  fecond  (Y)  dams  up  and  fu- 
flains  the  water  in  the  lock.  Thefe  flood-gates  ought 
to  be  very  ftrong,  and  to  turn  freely  upon  their  hinges. 
In  order  to  make  them  open  and  fhut  with  eafe,  each 
leaf  is  furnifhed  with  a  long  lever  A  b,  Ab  ;  C  b,  C  b. 
They  fliould  be  made  very  tight  and  clofe,  that  as  little 
water  as  pofTible  may  be  loft. 

By  the  fubterraneous  paffage  G  H  (fig.  2,  3,  &  4) 
which  defcends  obliquely,  by  opening  the  fluice  G,  the 
water  is  let  down  from  the  fuperior  canal  D  into  the 
lock,  where  it  is  ftopt  and  retained  by  the  gate  C 
when  flint,  till  the  water  oh  the  lock  comes  to  be  on  a 
level  with  the  water  in  the  fuperior  canal  D ;  as  repre- 
fented,  fig.  3.  When,  on  the  other  hand,  the  wa- 
ter contained  by  the  lock  is  to  be  let  out,  the  paffage 
G  H  muft  be  fhut  by  letting  down  the  fluice  G,  the 
gate  A  muft  be  alfo  fhut,  and  the  paffage  K  F  opened 
by  railing  the  fluice  K  :  a  free  paffage  being  thus  gi- 
ven to  the  water,  it  defcends  through  K  F,  into  the 
inferior  canal,  until  the  water  in  the  lock  is  on  a  level 
with  the  water  in  the  inferior  canal  B  ;  as  reprefented, 
fig.  2. 

Now,  let  be  required  to  raife  the  veffel  L  (fig.  2) 
from  the  inferior  canal  B  to  the  fuperior  one  D  ;  if 
the  lock  happens  to  be  full  of  water,  the  fluice  G  muft 
be  fhut,  and  alfo  the  gate  A,  and  the  fluice  K  opened, 
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Canal,  fo  that  the  water  in  the  lock  may  run  out  till  it  is  on 
'  a  level  with  the  water  in  the  inferior  canal  B.  When 
the  water  in  the  lock  comes  to  be  on  a  level  with  the 
water  at  B,  the  leaves  of  the  gate  C  are  opened  by  the 
levers  C  b,  which  is  ealily  performed,  the  water  on  each 
iide  of  the  gate  being  in  equilibrio  ;  the  vellel  then 
fails  into  the  lock.  After  this  the  gate  C  and  the 
ilnice  K  are  ihut,  and  the  fluke  G  opened,  in  order 
to  fill  the  lock,  till  the  water  in  the  lock,  and  con- 
fequently  the  veflel,  be  upon  a  level  with  the  water  in 
the  fuperior  canal  D ;  as  is  reprefented  in  fig.  2.  The 
gate  A  is  then  opened,  and  the  vellel  paifes  into  the 
canal  D. 

Again,  let  it  be  required  to  make  a  veflel  defcend 
from  the  canal  D  into  the  inferior  canal  B.  If  the 
lock  is  empty,  as  in  fig.  2.  the  gate  C  and  fluice  K 
mull  be  Ihut,  and  the  upper  flake  G  opened,  fo  that 
the  water  in  the  lock  may  rife  to  a  level  with  the  wa- 
ter in  the  upper  canal  D.  Then  open  the  gate  A, 
and  let  the  vellel  pafs  thro'  into  the  lock.  Shut  the 
gate  A  and  the  fluice  G;  then  open  the  fluice  K,  till 
the  water  in  the  lock  be  on  a  level  with  the  water  in 
the  inferior  canal ;  then  the  gate  C  is  opened,  and  the 
veflel  pafles  along  into  the  canal  B,  as  was  required. 

It  is  almofl  needlefs  to  fpend  time  in  enumerating 
the  many  advantages  which  neceflarily  refult  from  ar- 
tificial navigations.  Their  utility  is  now  lb  apparent, 
that  moll  nations  in  Europe  give  the  higheil  encou- 
ragement to  undertakings  of  this  kind  wherever  they 
are  practicable.  The  advantages  of  navigable  canals 
did  not  efcape  the  obfervation  of  the  ancients.  From 
the  moil  early  accounts  of  fociety  we  read  of  attempts 
to  cut  through  large  ifthmufes,  in  order  to  make  a 
communication  by  water,  either  betwixt  different  na- 
tions, or  diflant  parts  of  the  fame  nation,  where  land- 
carriage  was  long  and  expenfive.  Herodotus  relates, 
that  the  Cnidians,  a  people  of  Caria  in  Afia  Minor, 
deligned  to  cut  the  iflhmus  which  joins  that  peninfula 
to  the  continent ;  but  were  fuperflitious  enough  to  give 
up  the  undertaking,  becaufe  they  were  interdicted  by 
an  oracle.  Several  kings  of  Egypt  attempted  to  join 
the  Red-Sea  to  the  Mediterranean  Cleopatra  was 
exceedingly  fond  of  this  project.  Soliman  II.  empe- 
ror of  the  Turks,  employed  50,000  men  in  this  great 
work.  This  canal  was  completed  under  the  caliphate 
of  Omar,  but  afterwards  allowed  to  fall  into  difre- 
pair  ;  fo  that  it  is  now  difficult  to  difcover  any  traces 
of  it.  Both  the  Greeks  and  Romans  intended  to 
make  a  canal  acrofs  the  Iflhmus  of  Corinth,  which  joins 
the  Morea  and  Achaia,  in  order  to  make  a  navigable 
paflage  by  the  Ionian  fea  into  the  Archipelago.  De- 
metrius, Julius  Caefar,  Caligula,  and  Nero,  made  feve- 
ral  unfuccefsful  efforts  to  open  this  paflage.  But,  as 
the  ancients  were  entirely  ignorant  of  the  ufe  of  water- 
locks,  their  whole  attention  was  employed  in  making 
level  cuts,  which  is  probably  the  principal  reafon  why 
they  fo  often  failed  in  their  attempts.  Charlemagne 
formed  adefign  of  joining  the  Rhine  and  the  Danube, 
in  order  to  make  a  communication  between  the  ocean 
and  the  Black  Sea,  by  a  canal  from  the  river  Almutz 
which  difcharges  itfelf  into  the  Danube,  to  the  Reditz, 
which  falls  into  the  Maine,  and  this  laft  falls  into  the 
Rhine  near  Mayence  :  for  this  purpofe  he  employed  a 
prodigious  number  of  workmen  ;  but  he  met  with  fo 


many  obftacles  from  different  quarters,  that  he  was  ob- 
liged to  give  up  the  attempt. 

The  French  at  prefent  have  many  fine  canals :  that 
of  Briare  was  begun  under  Henry  IV.  and  finifhed  un- 
der the  direction  of  cardinal  Richlieu  in  the  reign  of 
Louis  XIII.  This  canal  makes  a  communication  be- 
twixt the  Loire  and  the  Seine  by  the  river  Loing.  It 
extends  n  French  great  leagues  from  Briare  to  Mbn- 
targis.  It  enters  the  Loire  a  little  above  Briare,  and 
terminates  in  the  Loing  at  Cepoi.  There  are  42  locks 
on  this  canal. 

The  canal  of  Orleans,  for  making  another  commu- 
nication between  the  Seine  and  the  Loire,  was  begun 
in  1675,  and  finifhed  by  Philip  of  Orleans,  regent  of 
France,  during  the  minority  of  Louis  XV.  and  is  fur- 
nifhed  with  20  locks.  It  goes  by  the  name  of  the  ca- 
nal of  Orleans  ;  but  it  begins  at  the  village  of  Kom- 
bleux. 


Gcnul. 


which  is  a  fhort  French  league  from  the 


town, 


of  Orleans. 

But  the  greateft  and  moft  ufeful  work  of  this  kind 
is  the  junction  of  the  ocean  with  the  Mediterranean  by 
the  canal  of  Languedoc.  It  was  propofedin  the  reigns 
of  Francis  I.  and  Henry  IV.  and  was  undertaken  and 
finifhed  under  Louis  XIV.  It  begins  with  a  large  re- 
fervoir  4000  paces  in  circumference,  and  24  feet  deep,, 
which  receives  many  fprings  from  the  mountain  Noire. 
This  canal  is  about  64  leagues  in  length,  is  fupplied 
by  a  number  of  rivulets,  and  is  furniihed  with  104 
locks,  of  about  eight  feet  rife  each.  In  fome  places  it 
pafles  over  bridges  of  vafl  height ;  and  in  others  it  cuts 
thro'  folid  rocks  for  1000  paces.  At  one  end  it  joins 
the  river  Garonne  near  Thouloufe,  and  terminates  at  the 
other  in  the  lake  Tau,  which  extends  to  the  port  of 
Cette.  It  was  planned  by  Francis  Riquet  in  1666, 
and  finifhed  before  his  death,  which  happened  in 
1680. 

In  the  Dutch,  Auflrian,  and  French  Netherlands^, 
there  is  a  very  great  number  of  canals  ;  that  from  Bru- 
ges to  Offend  carries  veflels  of  200  tons. 

The  Chinefe  have  alfo  a  great  number  of  canals  -T 
that  which  runs  from  Canton  to  Pekin  extends  about 
825  miles  in  length,  and  was  executed  about  800  years 
ago. 

It  would  be  an  endlefs  tafk  to  defcribe  the  number- 
lefs  canals  in  Holland,  Ruffia,  Germany,  &c.  We  fhall 
therefore  confine  ourfelves  to  thofe  that  are  either  al- 
ready finifhed,  or  at  prefent  executing,  in  Great- 
Britain. 

As  the  promoting  of  commerce  is  the  principal  in- 
tention of  making  canals,  it  is  natural  to  expect  that 
their  frequency  in  any  nation  fhould  bear  fome  propor- 
tion to  the  trade  carried  on  in  it,  providing  the  fltua- 
tion  of  the  country  will  admit  of  them.  The  prefent 
ftate  of  England  and  Scotland  confirms  this  obferva- 
tion. Though  the  Romans  made  a  canal  between  the 
Nyne,  a  little  below  Peterborough,  and  the  Witham, 
three  miles  below  Lincoln,  which  is  nowalmoft  entire- 
ly filled  up,  yet  it  is  not  long  fince  canals  were  revived 
in  England.  They  are  now  however  become  very  nu- 
merous, particularly  in  the  counties  of  York,  Lincoln, 
and  Chefhire.  Moft  of  the  counties  betwixt  the  mouth 
of  the  Thames  and  the  Briilol  channel  are  connected 
together  either  by  natural  or  artificial  navigations  j 
thofe  upon  th«  Thames  and  Ifis  reaching  witjun  about 
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Canal.  20  miles  of  thofe  upon  the  Severn.  The  duke  of 
" '  Bridgewater's  canal  in  Cheihire  runs  27  miles  on  a  per- 
fect level ;  but  at  Barton  it  is  carried  by  a  very  high 
aqueduct  bridge  over  the  Irwell,  a  navigable  river  ;  fo 
that  it  is  common  for  vefTels  to  be  palling  at  the  fame 
time  both  under  and  above  the  bridge.  It  is  like  wife 
cut  fome  miles  into  the  hills,  where  the  Duke's  coal- 
mines are  wrought. 

A  navigable  canal  betwixt  the  Forth  and  Clyde  in 
Scotland,  and  which  divides  the  kingdom  in  two  parts, 
was  firft  thought  of  by  Charles  II.  for  tranfports  and 
fmall  mips  of  war ;  the  expence  of  which  was  to  have 
been  L.  500,000,  a  fum  far  beyond  the  abilities  of  his 
reign.  It  was  again  projected  in  the  year  1 722,  and  a 
furvey  made  ;  but  nothing  more  done  till  1 76  j ,  when 
the  then  Lord  Napier,  at  his  own  expence,  caufed 
make  a  furvey,  plan,  and  eftimate  on  a  finall  fcale.  In 
1764,  the  truftees  for  fifneries,  &c.  in  Scotland  caufed 
make  another  furvey,  plan,  and  eftimate  of  a. canal  five 
feet  deep,  which  was  to  colt  L.  79,000.  In  1766,  a 
fubfeription  was  obtained  by  a  number  of  the  moft  re- 
fpectable  merchants  in  Glafgow,  for  making  a  canal 
four  feet  deep  and  twenty -four  feet  in  breadth  ;  but 
when  the  bill  was  nearly  obtained  in  Parliament,  it  was 
given  up  on  account  of  the  fmallnefs  of  the  fcale,  and 
a  new  fubfeription  fet  on  foot  for  a  canal  feven  feet 
deep,  eftimated  at  L.  150,000.  This  obtained  the 
fauction  of  Parliament ;  and  the  work  was  begun  in 
1768  by  Mr  Smeaton  the  engineer.  The  extreme 
length  of  the  canal  from  the  Forth  to  the  Clyde  is  35 
miles,  beginning  at  the  mouth  of  the  Carron,  and  end- 
ing at  Dalmure  Burnfoot  on  the  Clyde,  fix  miles  be- 
low Glafgow,  rifing  and  falling  160  feet  by  means  of 
39  locks°  20  on  the  eaft  fide  of  the  fummit,  and  19 
on  the  weft,  as  the  tide  does  not  ebb  fo  low  in  Clyde  as 
in  the  Forth  by  nine  feet.  Vehels  drawing  eight  feet 
water,  and  not  exceeding  nineteen  feet  beam  and  feven- 
ty-three  feet  in  length,  pafs  with  eafe,  the  canal  having 
afterwards  been  deepened  to  upwards  of  eight  feet. 
The  whole  enterprife  difplays  the  art  of  man  in  a  high 
degree.  The  carrying  the  canal  through  mofs,  quick- 
fand,  gravel,  and  rocks,  up  precipices  and  over  valleys, 
was  attended  with  inconceivable  difficulties.  There 
are  eighteen  draw-bridges  and  fifteen  aqueduct  bridges 
of  note,  befides  fmall  ones  and  tunnels.  Iri  the  firft 
three  miles  there  are  only  fix  locks  ;  but  in  the  fourth 
mile  there  are  no  lefs  than  ten  locks,  and  a  very  fine 
aqueduct  bridge  over  the  great  road  to  the  weft  of 
Falkirk.  In  the  next  fixViles  there  are  only  four 
locks,  which  carry  you  to  the  fummit.  The  canal 
then  runs  eighteen  miles  on  a  level,  and  terminates  a- 
bout  a  mile  from  Glafgow.  In  this  courfe,  for  a  con- 
liderable  way  the  ground  is  banked  about  twenty  feet 
high,  and  the  water  is  fixceen  feet  deep,  and  two  miles 
of  It  is  made  through  a  deep  mofs.  At  Kirkintulloch, 
the  canal  is  carried  over  the  water  of  Logie  on  an 
aquedud  arch  of  ninety  feet  broad.  This  arch  was 
thrown  over  in  three  ftretches;  having  only  a  centre  of 
thirty  feet,  which  was  Ihifted  on  fmall  rollers  from  one 
itretch  to  another  ;  a  thing  new,  and  never  attempted 
before  with  an  arch  of  this  fize  ;  yet  the  joinings  are 
as  fairly  equal  as  any  other  part,  and  admired  as  a  very 
fine  piece  of  mafonry .  On  each  fide  there  is  a  very  con- 
iiderable banking  over  the  valley.  The  work  was  car- 
ried on  till  it  came  within  fix  miles  of  its  junction  with 


the  Clyde  ;  when  the  fubfeription  and  a  fubfequent  loan  Cananor, 
being  exh?.ufted,  the  work , was  ftppt  in  1775.  The  Canara. 
ciiy  of  Gkfgow,  however,  by  means  of  a  collateral  *"— "^  * 
branch,  opencii  a  communication  with  the  Forth,  which 
has  proudu  cd  a  revenue  of  about  L.  6000  annually  ; 
and,  in  order  tofmilh  the  remaining  fix  miies,  the  go- 
vernment in  17^4  gave  L.  50,000  out  of  the  forfeited 
cltates,  the  dividends  arifing  from  this  fum  to  be  ap- 
plied to  making  and  repairing  roads  in  the  Highlands 
of  Scotland.  Accordingly  the  work  has  been  refum- 
ed  ;  and  by  contract,  under  a  high  penalty,  mult  be 
entirely  completed  in  November  1789.  The  aqueduct 
bridge  over  the  Kilven  (now  finifhed,  and  fuppofed 
the  greateft  of  the  kind  in  the  world)  conlilts  of 
four  arches,  and  carries  the  canal  over  a  valley  65 
feet  high  and  420  in  length,  exhibiting  a  very  An- 
gular effort  of  human  ingenuity  and  labour.  To  fup- 
ply  the  canal  with  water  was  of  itfelf  a  very  great 
work.  There  is  one  refervcir  of  50  acres  24  feet  deep, 
and  another  of  70  acres  22  feet  deep,  iinov.  hich  many 
rivers  and  fprings  termir.aie,  which  it  is  thought  will 
afibrd  fufiicient  fupply  of  water  at  all  limes.  This 
whole  undertaking  when  finifhed  will  colt  about 
L.  200,000.  It  is  the  greateft  of  the  kind  in  Britain, 
and  without  doubt  will  be  of  great  national  utility  ; 
though  it  is  to  be  regretted  that  it  had  not  been  exe- 
cuted on  a  ftill  larger  fcale,  the  locks  being  too  fhort 
for  tranfporting  large  mafts. 

Canal,  in  anatomy,  a  duel  or  paffage  through 
which  any  of  the  juices  flow. 

CANANOR,  a  large  maritime  town  of  Afia,  on 
the  coaft  of  Malabar,  in  a  kingdom  of  the  fame  name, 
with  a  very  large  and  fafe  harbour.  It  formerly  be- 
longed to  the  Portuguefe,  and  had  a  ftrong  fort  to 
guard  it  ;  but  in  1683,  the  Dutch,  together  with  the 
natives,  drove  them  away  ;  and  after  they  became  ma- 
fters  of  the  town,  enlarged  the  fortificatious.  They 
have  but  a  very  fmall  trade  ;  but  there  is  a  town  at 
the  bottom  of  the  bay  independent  of  the  Dutch,  whofe 
prince  can  bring  20,000  men  into  the  field.  The 
Dutch  fort  is  large,  and  the  governor's  lodgings  are 
at  a  good  diftance  from  the  gate  ;  fothat,  when  there 
was  a  fkirmifh  between  the  factory  and  the  natives,  he 
knew  nothing  of  it  till  it  was  over.  E.  Long.  78.  10. 
N.  Lat.  12.  o. 

Cananor,  a  finall  kingdom  of  Afia,  on  the  coaft  of 
Malabar,  whofe  king  can  raife  a  conliderable  army. 
The  natives  are  generally  Mahometans ;  and  the  coun- 
try produces  pepper,  cardamoms,  ginger,  mirobolans, 
and  tamarinds,  in  which  they  drive  a  confiderable trade. 

CANARA,  a  kingdom  of  Afia,  on  the  coaft  of 
Malabar.  The  inhabitants  are  Gentoos,  or  Pagans  ; 
and  there  is  apagod,  or  temple,  caWt&Ramtrut,  which 
is  vifited  every  year  by  a  great  number  of  pilgrims. 
Here  the  cuftom  of  burning  the  wives  with  their  Inrf- 
bands  had  its  beginning,  and  is  practifed  to  this  day. 
The  country  is  generally  governed  by  a  woman,  who 
keeps  her  court  at  a  town  called  Baydor,  two  days 
journey  from  the  fea.  Shemay  marry  whom  fhepleafes; 
and  is  not  obliged  to  burn  with  her  hufband,  like  her 
female  fubjects.  They  are  fo  good  obfervers  of  their 
laws,  that  a  robbery  or  murder  is  fcarce  ever  heard  of 
among  them.  The  Canarans  have  forts  built  of  earth 
along  the  coaft,  which  are  garrifoned  with  200  or  :  00 
foldiers,  to  guard  againft  the  robberies  of  their  neigh- 
bours. 
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bours.     The  lower  grounds  yield  every  year  two  crops 
of  corn  or  rice;  and4the  higher  produce  pep  per,  betel 
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rats, 


fanders  wood,  iron  and  Heel. 


The  Portuguefe 
clergy  here  live  very  loofely,  and  make  no  temple  of 
procuring  women  for  ftrangers. 

CANARIA,  (anc.  geog.)  one  of  the  Fortunate 
Iflands,  a  proof  that  thefe  were  what  are  now  called  the 
Canaries.  Canariahad  its  name  from  itsabounding  with 
dogs  of  an  enormous  fize,  two  of  which  were  brought 
to  juba  king  of  Mauritania.  See  the  following  article. 

Canaria,  or  the  Grand  Canary,  an  ifland  in  the 
Atlantic  Ocean,  about  180  miles  from  the  coait  of  A- 
frica.  It  is  about  too  miles  in  circumference,  and  33 
in  diameter.  It  is  a  fruitful  ifland,  and  famous  for 
the  wine  that  bears  its  name.  It  alfo  abounds  with 
apples,  melons,  oranges,  citrons,  pomegranates,  figs, 
olives,  peaches,  and  plantains.  The  fir  and  palm 
trees  are  the  mod  common.  The  towns  are,  Canary 
the  capital,  Gualdera,  and  Geria. 

CANARY,  or  Cividad  de  Palmas,  is  the  capital 
of  the  iiland  of  Canaria,  with  an  indifferent  caftle,  and 
a  bifhop's  fee.  It  has  alfo  a  court  of  inquifuion,  and 
the  fupreme  council  of  the  reft  of  the  Canary-iflands ; 
as  alfo  four  convents,  two  for  men  and  two  for  wo- 
men. The  town  is  about  three  miles  in  compafs,  and 
contains  12,000  inhabitants.  The  houfes  are  only  one 
ftory  high,  and  flat  at  the  top;  but  they  are  well  built. 
The  cathedral  is  a  handfome  ftru&ure.  W.  Long. 
15.  20.  N.  Lat.  28.  4. 

C ax  art -Ifland sy  are  fituated  in  the  Atlantic  ocean, 
over  againft  the  empire  of  Morocco  in  Africa.  They 
were  formerly  called  the  Fortunate  Iflands,  on  ac- 
count of  the  temperate  healthy  air,  and  excellent 
fruits.  The  land  is  very  fruitful,  for  both  wheat  and 
barley  produce  130  for  one.  The  cattle  thrive  well, 
and  the  woods  are  full  of  all  forts  of  game.  The  Ca- 
nary finging  birds  are  well  known  all  over  Europe  and 
America.  There  are  here  fugar-canes  in  great  a- 
bundance  ;  but  the  Spaniards  firft  planted  vines  here, 
from  whence  we  have  the  wine  called  Canary  or  Sack. 

Thefe  iflands  were  not  entirely  unknown  to  the  an- 
cients ;  but  they  were  a  long  while  forgot,  till  John  de 
Betencourt  difcovered  them  in  1402.  It  is  laid  they 
were  firft  inhabited  by  the  Phoenicians,  or  Carthagi- 
nians, but  on  no  certain  foundation;  nor  could  the  in- 
habitants themfelves  tell  from  whence  they  were  de- 
rived; on  the  contrary,  they  did  not  know  there  was 
any  other  country  in  the  world.  Their  language, 
manners,  and  cuftoms,  had  no  refemblance  to  thofe  of 
their  neighbours.  However,  they  were  like  the  people 
on  the  coaft  of  Barbary  in  complexion.  They  hud  no 
iron.  After  the  difcovery,  the  Spaniards  foon  got  pof- 
feflion  of  them  all,  under  whofe  dominions  they  are  to 
this  day,  except  Madeira,  which  belongs  to  the  Portu- 
guefe. The  inhabitants  are  chiefly  Spaniards ;  though 
there  are  fome  of  the  firft  people  remaining,  whom 
they  call  Guanches,  who  are  fomewhat  civiliz.d  by  their 
intercourfe  with  the  Spaniards.  They  are  a  hardy,  ac- 
tive, bold  people,  and  live  on  the  mountains.  Their 
chief  food  is  goat's  milk.  Their  complexion  :s  tawny, 
and  their  nofes  flat.  The  Spanish  velTels,  when  they 
fiil  for  the  Weft-Indies,  ahvays  rendezvous  at  thefe 
i  lands  going  and  coming.  Their  number  is  12.  1. 
Alegranza;  2.  Canaria;  3.  Ferro,  4.  Fuertevcntura ; 
5.  Gomera;  6.  Gratiofa;  7.  Lancerotta;  S.Madeira; 
Vol.  IV. 
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CANARx-bird.  See  Fringilla.  Thefe  birds  are 
much  admired  for  their  finging,  and  take  their  name 
from  the  place  from  whence  they  originally  came,  viz, 
the  Canary-iflands;  but  of  late  years  there  is  a  fort  of 
birds  brought  from  Germany,  and  efpecially  from  Tirol, 
and  therefore  called  German  birds,  which  are  much 
better  than  the  others:  though  both  are  fuppofed  to 
have  originally  come  from  the  fame  place.  The  cocks 
never  grow  fat,  and  by  fome  country  people  cannot  be 
diftingui (lied  from  common  green  birds;  though  the 
Canary-birds  are  much  luftier,  have  a  longer  tail,  and 
differ  much  in  the  heaving  of  the  paifages  of  the  throat 
when  they  fing.  Thefe  birds  being  fo  much  efteemed 
for  their  fong,  are  fometimes  fold  at  a  high  price,  ac- 
cording to  the  goodnefs  and  excellency  of  their  notes; 
fo  that  it  will  always  be  advifable  to  hear  one  fing  be- 
fore he  is  bought.  In  order  to  know  whether  he  is  in 
good  health,  take  him  out  of  the  ftore-cage,  and  put 
him  in  a  clean  cage  by  himfelf ;  if  he  (land  up  boldly, 
without  crouching  or  fhrinking  in  his  feathers,  look 
with  a  brifk  eye,  and  is  not  fubjeft  to  clap  his  head 
under  his  wing,  it  is  a  fign  that  he  is  in  good  health; 
but  the  greateft  matter  is  to  obferve  his  dunging:  if  he 
bolts  his  tail  like  a  nightingale  after  he  has  dunged,  it 
is  a  fign  he  is  not  in  good  health,  or  at  leaft  that  he 
will  foon  be  fick :  but  if  his  dung  be  very  thin  like 
water,  or  of  a  (limy  white,  'without  any  blackncfs  in 
it,  it  is  a  fign  of  approaching  death.  When  in  per- 
fect health,  his  dung  lies  round  and  hard,  with  a  fine 
white  on  the  outfide,  dark  within,  and  dries  quickly  ; 
though  a  feed-bird  feldom  dungs  fo  hard,  nnlefs  he  is 
very  young. 

Canary-birds  are  fubjecl.  to  many  difeafes,  particu- 
larly impofthumes,  which  affect  the  head,  caufe  them 
to  fall  fuddenly  from  the  perch,  and  die  in  a  fhort 
time,  if  not  fpeedily  cured.  The  moft  approved  me- 
dicine is  an  ointment  made  of  frefh  butter  and  capon's 
greafe  melted  together.  With  this  the  top  of  the 
bird's  head  is  to  be  anointed  for  two  or  three  days, 
and  it  will  diflblve  the  impofthume:  but  if  the  medi- 
cine has  been  too  long  delayed,  then,  after  three  or 
four  times  anointing,  fee  whether  the  place  of  his 
head  be  foft ;  and  if  fo,  open  it  gently,  and  let  out  the 
matter,  which  will  be  like  the  yolk  of  an  egg;  when 
this  is  done,  anoint  the  place,  and  the  bird  will  be 
cured.  At  the  fame  time  he  rati  ft  have  fl°s  with  his 
other  food,  and  in  his  water  a  flice  or  two  of  liquorice, 
with  white  fugar-candy. 

Canary-birds  are  diftingnifhed  by  different  names  at 
different  times  and  ages:  fuch  as  are  about  three  years 
old  are  called  runts ;  and  thofe  above  two  are  named 
eriffs  :  thofe  of  the  firft  year  under  the  care  of  the  old 
ones,  are  termed  branchers ;  thofe  that  are  new  flown, 
and  cannot  feed  themfelves,  pnfhers ;  and  thofe  brought 
up  by  hand,  neflllngs. 

The  Canary-birds  may  be  bred  with  us;  and,  if 
treated  with  proper  care,  they  will  become  as  vigorous 
and  healthful  as  in  the  country  from  whence  they 
have  their  name.  The  cages  in  which  thefe  birds 
are  kept  are  to  be  made  either  of  walnut-tree  or 
oak,  with  bars  of  wire  ;  becaufe  thefe,  being  woods  of 
ftrength,  do   not   require  to  be  ufed  in   large  pieces. 
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Canary-    The  common  fhape  of  cages,  which  Is  cylindric,  is  ve- 
birds.      ry  impropei*  for  thefe  birds;  for  this  allows  little  room 
to  walk,  and  without  that  the  birds  ufually  become  me- 
lancholy.    The   molt  proper  of  all  ihapes  is  the  high 
and  long,  but  narrow. 

If  thefe  birds  eat  too  much,  they  grow  over-far, 
]ofe  their  fliape,  and  their  fing'mg  is  fpoiled  :  or  at 
kaft  they  become  fo  idle,  that  they  will  fcarce  ever 
frag.  In  this  cafe  their  victual  is  to  be  given  them  in 
a  much  fmaller  quantity,  and  they  will  by  this  means 
be  recovered  by  degrees  to  all  their  beauty,  and  will 
fing  as  at  firft. 

At  the  time  that  they  are  about  to  build  their  nefls, 
there  muft  be  put  into  their  cages  foine  hay,  dried 
thoroughly  in  the  fun  :  with  this  muft  be  fixed  fome 
mofs  dried  in  the  fame  manner,  and  fome  flag's  hair  ; 
and  great  care  is  to  be  taken  of  breeding  the  young, 
in  the  article  of  food.  As  foon  as  the  young  birds  are 
fight  days  old,  or  fomewhat  more,  and  are  able  to 
cat  and  pick  up  food  of  themfelves,  they  are  to  be 
taken  out  of  the  cage  in  which  they  were  hatched, 
and  each  put  feparately  into  another  cage,  and  hung 
up  in  a  room  where  it  may  never  have  an  opportunity 
of  hearing  the  voice  of  any  other  bird.  After  they 
have  been  kept  thus  about  eight  days,  they  are  to  be 
excited  to  fing  by  a  bird-pipe;  but  this  is  not  to  be 
blowed  too  much,  or  in  too  lhrill  a  manner,  left  they 
fing  themfelves  to  death. 

For  the  firft  fifteen  days  the  cages  are  to  be  covered 
"with  a  black  cloth,  and  for  the  fifteen  days  following 
with  a  green  one.  Five  lelTons  in  a  day  from  the  pipe 
are  fufficient  for  thefe  young  creatures;  and  they  muft 
not  be  difturbed  with  feveral  founds  at  the  fame  time, 
left  they  confound  and  puzzle  them  :  two  lelTons  mould 
be  given  them  early  in  the  morning,  one  about  the 
middle  of  the  day,  and  two  more  at  night. 

The  genius  and  temper  of  the  feveral  birds  of  this 
kind  are  very  different.  The  males  are  almoft  always 
melancholy,  and  will  not  fing  unlefs  they  are  excited 
to  it  by  hearing  others  continually  finging  about  them. 
The  male  bird  of  this  kind  will  often  kill  the  female 
put  to  him  for  breeding ;  and  when  there  are  feveral 
females  together  with  the  males,  they  will  often  do 
the  fame  to  one  anether  from  jealoufy.  It  is  therefore 
not  eafy  to  manage  the  article  of  their  breeding  well 
in  this  particular,  unlefs  in  this  manner:  let  two  female 
birds  be  put  into  one  cage,  and  when  they  have  lived 
together  fome  time,  they  will  have  contracted  a  fort  of 
love  for  one  another,  which  will  not  eafily  be  diffolved. 
Pat  a  male  bird  into  the  cage  with  thefe  two,  and 
every  thing  will  go  well ;  their  friendfbip  will  keep 
them  from  quarrelling  about  his  favours,  and  from  dan- 
ger of  his  mifchievous  difpofition  ;  for  if  he 'attacks 
one  of  them,  in  order  to  kill  her,  the  other  will  imme- 
diately take  her  part ;  and  after  a  few  of  thefe  battles, 
the  male  will  find  that  they  are  together  an  over- 
march  for  him  at  fighting,  and  will  then  diftribute  his 
favours  to  them,  and  there  will  not  fail  of  being  a 
young  breed  or  two,  which  are  to  be  taken  away  from 
their  parents,  and  educated  as  before  directed.  Some 
maies  watch  the  time  of  the  females  laying,  and  de- 
Tour  the  eggs  as  faft  as  (he  depofits  them :  and  others 
take  the  young  ones  in  their  beak  as  foon  as  hatched, 
and  crulh  them  to  death  againft  the  fides  of  the  cage, 
«i  fome  other  way  deftroy  them.     When  a  male  has 


been  known  once  to  have  been  guilty  of  this,  he  is  to    Cancalle 
be  fhut  up  in  a  fmall  cage,  in   the  middle  of  the  large  li 

one  in  winch  the  female  is  breeding  her  young,  and  t  Cancer, 
thus  he  will  often  comfort  her  with  fingiug  all  day  "~v"~ 
long,  while  (he  fits  upon  the  eggs  or  takes  care  of  the 
young  ones;  and  when  the  time  of  taking  away,  to 
put  them  into  feparate  cages,  is  come,  the  male  is  to 
be  let  out,  and  he  will  always  after  this  live  in  friend- 
(hip  with  the  female. 

If  the  male  become  fick  during  the  time  of  the  fe- 
male's fitting  or  bringing  up  her  young,  he  muft  be 
removed  immediately,  and  only  brought  to  the  fide  of 
her  cage  at  certain  times,  that  ihe  may  fee  him,  till  he 
is  perfectly  cured  ;  and  then  he  is  to  be  (hut  up  again 
in  his  cage  in  the  middle. 

Canary-birds  are  vaiiousin  their  notes,  fome  having 
a  fweet  fong,  others  a  lowilh  note,  others  a  long  fong, 
which  is  beft,  as  having  the  greateft  variety  of  notes: 
but  they  fing  chiefly  either  the  titlark  or  nightingale 
notes.     See  Song  of  Birds. 

CANCALLE,  a  town  of  France,  in  Upper  Brit- 
tany by  the  fea-fide,  where  there  is  a  road.  Here  the 
Britilh  landed  in  1758,  in  their  way  to  St  Maloes, 
where  they  burnt  a  great  number  of  (hips  in  the  har- 
bour, and  then  retired  without  lofs.  This  town  was  in 
their  power  ;  but  they  acted  like  generous  enemies,  and 
did  no  hurt  to  this  nor  any  other  on  the  coaft.  W. 
Long.  013.  N.  Lat.  48.  41. 

CANCELIER,  in  falconry,  is  when  a  light  brown 
hawk,  in  her  ftooping,  turns  two  or  three  times  upon 
the  wing,  to  recover  herfelf  before  fhe  feizes. 

CANCELLI,  a  term  nfed  to  denote  lattice  windows, 
of  thofe  made  of  crofs  bars  difpofed  latticewife ;  it  is 
alfo  ufed  for  rails  or  ballufters  inclofing  the  communion- 
table, a  court  of  juftice,  or  the  like,  and  for  the  net- 
work in  the  infide  of  h&llow  bones. 

CANCELLING,  in  the  civil  law,  an  act  whereby 
a  pcrfon  confents  that  fome  former  deed  be  rendered 
null  and  void.  This  is  otherwife  called  refcifion.  The 
word  comes  from  the  Latin  ca?icellare  to  encompafs  or 
pale  a  thing  round.  In  the  proper  fenfe  of  the  word, 
to  cancel,  is  to  deface  an  obligation,  by  paffing  the  pen 
from  top  to  bottom,  or  acrofs  it ;  which  makes  a  kind  of 
chequer  lattice,  which  the  Latins  call  cancelli. 

CANCER,  in  zoology,  a  genus  of  infects  belong- 
ing to  the  order  of  infecta  aptera.  The  generic  cha- 
racters are  thefe  :  they  have  eight  legs,  (fcldom  ten  or 
fix) ;  befides  the  two  large  claws  which  anfwer  the  pur-  ' 
pofe  of  hands.  They  have  two  eyes  at  a  confiderable 
diftance  from  each  other,  and  for  the  moft  part  fupport- 
ed  by  a  kind  of  pedunculi  or  footftalks;  the  eyes  arc 
likewife  elongated  and  moveable  ;  they  have  two  claw- 
ed palpi,  and  the  tail  is  jointed".  This  genus  includes 
the  lobfter,  fhrimp,  &c.  There  are  no  lefs  than  8jfpe- 
cies  of  cancer,  diftinguifhed  principally  by  the  length 
of  their  tails  and  the  margins  of  their  breafts.  The 
following  are  the  moft  remarkable. 

1.  The  gammarns,  or  common  lobfter,  with  a  fmooth  Common 
thorax,  fhort  fcrrated  fnout  ;  very  long  antense  ;  and  lobfter.. 
between  them  two  fhorter  ones,  bifid  ;  claws  and  fangs 
large,  the  greater  tnberculated,  the  leffer  fcrrated  on 
the  inner  edge;  four  pair  of  legs;  fix  joints  in  the  tail ; 
tail-fins  rounded.  It  inhabits  all  the  rocky  fhores  of 
America,  but  chiefly  where  there  is  a  depth  of 
water.     In  Llyii  in  Wales,   a  certain  fmall  lobfter,. 
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Cancer',     fter,  nothing  different   except  in  fize,  burrows  in  the 

<4 'fand.     They  are  brought  in  vaft  quantities  from  the 

Orkney  ifles,  and  many  parts  of  the  ealtern  coaft  of 
Scotland,  to  the  London  markets.  Sixty  or  feventy 
thoufand  are  annually  brought  from  the  neighbourhood 
of  Montrofe  alone. — The  lobfter  was  well  known  to  the 
ancients,  and  is  well  defcribed  by  Ariftotle  under  the 
name  of  <«**©-.  It  is  found. as  far  as  the  Hellefpont; 
and  is  now  called  atConftantinople  liczuda and  llcpuda. 

Lobfters  fear  thunder,  and  are  apt  to  caft  their  claws 
on  a  great  clap;  it  is  faid  that  they  will  do  the  fame 
on  the  firing  of  a  great  gun  ;  and  that,  when  men  of 
war  meet  a  lobfter  boat,  a  jocular  threat  is  ufed,  that, 
if  the  mailer  does  not  fell  them  good  lobfters,  they  will 
falute  him. 

The  habitation  of  this  fpecies  is  in  the  cleared  wa- 
ter, at  the  foot  of  rocks  that  impend  over  the  fea.  This 
has  given  opportunity  of  examining  more  clofely  into 
the  natural  hiftory  of  the  animal,  than  of  many  others 
who  live  in  an  element  that  prohibits  moft  of  the  hu- 
man refearches,  and  limits  the  enquiries  of  the  moft  in- 
quifitive.  Some  lobfters  are  taken  by  hand  ;  but  the 
greater  quantity  in  pots,  a  fort  of  trap  formed  of  twigs, 
and  baited  with  garbage  ;  they  are  formed  like  a  wire 
moufe-trap,  fo  that  when  the  lobfter  gets  in,  there  is  no 
return.  Thefe  are  fattened  to  a  cord  funk  in  the  fea, 
and  thejr  place  marked  by  a  buoy. — They  begin  to  breed 
in  the  fpring,  and  continue  breeding  moft  part  of  the 
fummer.  They  propagate  more  humano,  and  are  ex- 
tremely prolific.  Dr  Baft«r  fays  he  counted  12,444 
eggs  under  the  tail,  befides  thofe  that  remained  in  the 
body  unprotruded.  They  depofit  thofe  eggs  in  the 
fand,  where  they  are  foon  hatched. 

Lobfters  change  their  cruft  annually.  Previous  to 
their  putting  off  their  old  one,  they  appear  fick,  lan- 
guid and  reftlefs.  They  totally  acquire  a  new  coat  in 
a  few  days  ;  but  during  the  time  that  they  remain  de- 
fencelefs,  they  feek  fome  very  lonely  place,  for  fear  of 
being  devoured  by  fuch  of  their  brethren  as  are  not  in 
the  fame  fituation.  It  is  alfo  remarkable,  that  lobfters 
and  crabs  will  renew  their  claws,  if  by  accident  they 
are  torn  off;  and  it  is  certain  they  will  grow  again  in  a 
few  weeks,  though  they  never  attain  to  the  fize  of  the 
firfl.  They  are  very  voracious  animals,  and  feed  on 
fea-weeds,  garbage,  and  all  forts  of  dead  bodies.  The 
pincers  of  one  of  the  lobfters  large  claws  are  furnifhed 
with  knobs,  and  thofe  of  the  other  are  always  ferrated. 
With  the  former  it  keeps  firm  hold  of  the  ftalksof 
fubmarine  plants,  and  with  the  latter  itcuts  and  minces 
its  food  very  dexteroufly.  The  knobbed  or  numb  claw, 
as  the  fifhermen  call  it,  is  fometimes  on  the  right  and 
fometimes  on  the  left  fide  indifferently.  It  is  more 
dangerous  to  be  feized  by  them  with  the  cutting  claw 
than  the  other;  but  in  either  cafe,  the  quickeft  way 
to  get  difengaged  from  the  creature  is  to  pull  off  its 
claw.  The  female  or  hen  lobfter  does  not  caft  her  fhell 
the  fame  year  that  fhe  depofits  her  ova,  or,  in  the 
common  phrafe,  is  in  berry.  When  the  ova  firfl  appear 
under  her  tail,  they  are  fmall  and  extremely  black : 
but  they  become  in  fucceffion  almoft  as  large  as  ripe 
elder  berries  before  they  are  depofited,  and  turn  of  a 
dark  brown  colour,  efpecially  towards  the  end  of  the 
time  of  her  depoliting  them.  They  continue  full,  and 
depofiting  the  ova  in  conftant  fucceffion,  as  long;  as 
any  of  that  black  fubitance  can  be  found  in  their  body, 


which,  when  boiled,  turns  of  a  beautiful  red  colour,  Cancer, 
and  is  called  their  coral.  Hen-lobfters  are  found  in  ,"*~>-'  J 
berry  at  all  times  of  the  year,  but  chiefly  in  winter.  It 
is  a  common  miftake,  that  a  berried  hen  is  always  #11 
perfection  for  the  table.  When  her  berries  appear  large 
and  brownifh,  (he  will  always  be  found  exhaufted,  wa- 
tery and  poor.  Though  the  ova  be  caft  at  all  times  of 
the  year,  they  feem  only  to  come  to  life  during  the 
warm  fummer  months  of  July  and  Auguft.  Great  num- 
bers of  them  may  then  be  found,  under  the  appearance 
of  tadpoles,  fwimming  about  the  little  pools  left  by 
the  tides  among  the  rocks,  and  many  alfo  under  their 
proper  form  from  half  an  inch  to  four  inches  in  length. 
In  calling  their  fliells,  it  is  hard  to  conceive  how  the 
lobfter  is  able  to  draw  the  fifh  of  their  large  claws  out, 
leaving  the  fhell  entire  and  attached  to  the  fhell  of 
their  body,  in  which  ftate  they  are  conftantly  found. 
The  fifhermen  fay,  the  lobfter  pines  before  cafting,  till 
the  fifh  of  its  large  claw  is  no  thicker  than  the  quill  of 
a  goofe,  which  enables  it  to  draw  its  parts  through 
the  joints  and  narrow  paffage  near  the  trunk.  The  new 
fhell  is  quite  membranaceous  at  firfl,  but  hardens  by 
degrees.  Lobfters  only  grow  in  fize  while  their  fliells 
are  in  their  foft  Hate.  They  are  chofen  for  the  table, 
by  their  being  heavy  in  proportion  to  their  fize;  and 
by  the  hardnefs  of  their  fliells  on  their  fides,  which, 
when  in  perfection,  will  not  yield  to  moderate  preffhre. 
Barnacles  and  other  fmall  fifh  adhering  to  them  are 
reckoned  certain  ligns  of  fuperior  goodnefs.  Cock- 
lobflers  are  in  general  better  than  the  hens  in  winter  ; 
they  are  diftinguifhed  by  the  narrownefs  of  their  tails, 
and  by  their  having  a  ftrong  fpine  upon  the  centre  of 
each  of  the  tranfverfe  proceffes  beneath  the  tail,  which 
fupport  the  four  middle  plates  of  their  tails.  The  fifh 
of  a  lobfter's  claw  is  more  tender,  delicate,  and  eafy  of 
digeflion,  than  that  of  the  tail.  In  fummer,  the  lob- 
fters are  found  near  the  lhore,  and  thence  to  about  fix 
fathoms  water ;  in  winter,  they  are  feldom  taken  in 
lefs  than  12  or  15  fathoms.  Like  other  infects,  they 
are  much  more  active  and  alert  in  warm  weather  than 
in  cold.  In  the  water,  they  can  run  nimbly  upon  their 
legs  or  fmall  claws  ;  and,  if  alarmed,  can  fpring,  tail 
foremoft,  to  a  furprifing  di (lance,  as  fwift  as  a  bird  can 
fly.  The  fifhermen  can  fee  them  pafs  about  30  feet ; 
and,  by  the  fwiftnefs  of  their  motion,  fnppofe  they  may 
go  much  further.  Athenseus  remarks  thiscircumftance, 
and  fays,  that  "  the  incurvated  lobfters  will  fpring  with 
the  activity  of  dolphins."  Their  eyes  are  railed  upon 
moveable  bafes,  which  enables  them  to  fee  readily  every  « 
way.  When  frightened,  they  will  fpring  from  a  con- 
fiderable  diftance  to  their  hold  in  the  rock,  and,  what 
is  not  lefs  furprifing  than  true,  will  throw  themfelves 
into  their  hold  in  that  manner  through  an  entrance 
barely  fufficient  for  their  bodies  to  pafs. 

2.  The  ftrigofus,  or  plated   lobfler,   with    a  pyra-  plateCXV* 
midal  fpiny  fnoiu  ;   thorax  elegantly  plated,  each  plate 
marked    near   its  junction    with    fliort   ftrise ;    claws 

much  longer  than  the  body,  thick,  echinated,  and 
tuberculated  ;  the  upper  fang  trifid  ;  only  three  legs 
fpiny  on  their  fides  ;  tail  broad.  The  largeft  of  this 
fpecies  is  about  fix  inches  long.  It  inhabits  the  coafts 
of  Anglcfca,  under  ftones  and  fuci.  It  is  very  active  ; 
and,  if  taken,  flaps  its  tail  againft  the  body  with  much 
violence  and  noife. 

3.  The  aftacus,  or  craw-fiih,  with  a  projecting  fnonc 
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Cancer,    flighfly  ferrated  on   the  fides;  a  fmooth  thorax:   back 
p      VTT"J' fmooth,  with   two  fmall  fpines  on   each  fide,  claws 
prawn      '  larSc>  befet  with  fmall  tubercles  ;   two  firft  pair  of  legs 
fhrimp'j&c.  clawed,  the  two  next  fubnlated  ;  tail  confiding  of  five 
joints;  the  caudal  fins  rounded.     It  inhabits  many  of 
the  rivers  in  England,  lodged  in  holes  which  they  form 
in  the  clayey  banks.  Cardan  fays,  that  this  fpecies  in- 
dicates the  goodnefs  of  water;  for  in  the  bell  water 
they  are  boiled  into  the  reddefl  colour. 

4.  The  ferratus,  or  prawn,  with  a  long  ferrated  fnout 
bending  upwards  ;  three  pair  of  very  long  filiform 
feelers  ;  claWs  fmall,  furniflied  with  two  fangs ;  fmooth 
thorax;  five  joints  to  the  tail;  middle  caudal  fin  fu- 
bnlated, two  outmoil  flat  and  rounded.  It  is  frequent 
in  feveral  fhores  among  loofe  Hones ;  fometimes  found 
at  fea,  and  taken  on  the  furface  over  30  fathoms  depth 
of  water;  cinerons  when  frefh,  of  a  fine  red  when 
boiled. 

5.  The  crangon,  or  fhrimp,  with  long  flender  feelers, 
and  between  them  two  projecting  laminae  ;  claws  with 
a  fingle,  hooked,  moveable  fang;  three  pair  of  legs; 
feven  joints  in  the  tail ;  the  middle  caudal  fin  fubu- 
lated,  the  four  others  rounded  and  fringed,  a  fpinc  on 
the  exterior  fide  of  each  of  the  outmoft.  It  inhabits 
the  fhores  of  Britain  in  vafl  quantities,  and  is  the  moft 
delicious  of  the  genus. 

6.  The  fquilla,  with  a  fnout  like  a  prawn,  but  deeper 
and  thinner;  the  feelers  longer  in  proportion  to  the 
bulk;  the  fub-caudal  fins  rather  larger;  is,  at  full 
growth,  not  above  half  the  bulk  of  the  former. — It  in- 
habits the  coafts  of  Kent;  and  is  fold  in  London  un- 
der the  name  of  the  white  Jhrhup,  as  it  aiTumes  that 
colour  when  boiled. 

7.  The  atomos,  or  atom-lobfter,  with  a  flender  body  ; 
filiform  antennae  ;  three  pair  of  legs  near  the  head  ;  be- 
hind which  are  two  pair  of  oval  veliculae;  beyond  are 
three  pair  of  legs,  and  a  (lender  tail  between  the  laft 
pair.  It  is  very  minute,  and  the  help  of  the  microfcope 
is  often  necelTjry  for  its  inflection. 

8.  The  pulex,  or  flea  lobfter,  with  five  pair  of  legs, 
and  two  claws  imperfect;  with  12  joints  of  the  body. 
It  is  very  common  in  fountains  and  rivulets  ;  fwims 
very  fwiftly  in  an  incurvated  poflure  on  its  back  ;  em- 
braces and  protects  its  young  between  the  legs ;  does 
Eot  leap. 

9.  The  locufi,  or  locuft-lobfter,  with  four  antennae  ; 
two  pair  of  imperfect  claws;  the  firft  joint  ovated  ; 
body  confifts  of  14  joints,  in  which  it  differs  from  the 
former.  It  abounds  in  fummer,  on  the  fhore,  beneath 
(tones  and  algae;  leaps  about  with  vafl  agility. 

Hermit-  i°-  The  diogenes,  foldier-crab,  or  hermit  crab,  with 

crab.  rough  claws ;   the  left  claw  is  the  longeft  (this  being 

the  only  difference  between  the  diogenes  and  ber?iardus) ; 
the  legs  are  fubulated,  and  ferrated  along  the  upper 
ridge  ;  the  tail  naked  and  tender,  and  furniflied  with  a 
hook  by  which  it  fecures  itfelf  in  its  lodging.  This 
fpecies  is  parafitic  ;  and  inhabits  the  empty  cavities  of 
turbinated  (hells,  changing  its  "habitation  according  to 
its  increafe  of  growth  from  the  fmall  nerite  to  the  large 
ixihelh.  Nature  denies  it  the  ltrong  covering  behind, 
which  it  hath  given  to  others  of  this  clafs  ;  and  therefore 
direcls  it  to  take  refuge  in  the  deferted  cafes  of  other 
animals.  They  crawl  very  fa  ft  with  the  (hell  on  their 
back;  and  at  the  approach  of  danger  draw  themfelves 
within  the  {hell,  and,  thralling  out  the  larger  claw, 


will  pinch  very  hard  whatever  molefts  them.    Ariflotle    Cancer, 
defcribes  it  very   exactly   under  the  name  of  Kap/v/oy. 
By  the  moderns  it  is  called  the  foldier,  from  the  idea  of 
its  dwelling  in  a  tent ;  or  the  hermit,  from  retiring  in- 
to a  cell. 

It  is  very  diverting  to  obferve  this  animal  when 
wanting  to  change  its  thell.  The  little  foldier  is  feen 
bulily  parading  the  fhore  along  that  line  of  pebbles 
and  (hells  which  is  formed  by  the  extremeft  wave  ;  ftill, 
however,  dragging  its  old  incommodious  habitation  at 
its  tail,  unwilling  to  part  with  one  (hell,  even  though 
a  tronblefome  appendage,  till  it  can  find  another  more 
convenient.  It  is  feen  (topping  at  one  (hell,  turning  it, 
and  palling  it  by  ;  going  on  to  another,  contemplating 
that  a  while,  and  then  flipping  its  tail  from  its  old 
habitation  to  try  on  the  new;  this  alfo  is  found  to  be 
inconvenient,  and  it  quickly  returns  to  its  old  (hell 
again.  In  this  manner  it  frequently  changes,  till  at  laft 
it  finds  one  light,  roomy,  and  commodious;  to  this  it 
adheres,  though  the  (hell  be  fometimes  fo  large  as  to 
hide  the  body  of  the  animal,  claws  and  all.  Yet  it  is 
not  till  after  many  trials,  and  many  combats  alfo,  that 
the  foldier  is  thus  completely  equipped  ;  for  there  is 
often  a  conteft  between  two  of  them  for  fome  well- 
looking  favourite  fhell  for  which  they  are  rivals.  They 
both  endeavour  to  take  polTelTion ;  they  ftrike  with 
their  claws,  they  bite  each  other,  till  the  weakeft  is  ob- 
liged to  yield  by  giving  up  the  object  of  difpute.  It  is 
then  that  the  victor  immediately  takes  polfeffion,  and 
parades  it  in  his  new  conqueft  three  or  four  times  back 
and  forward  upon  the  ftrand  before  his  envious  anta- 
gonift.  When  this  animal  is  taken,  it  fends  forth  a 
feeble  cry,  endeavouring  io  feize  the  enemy  with  its 
nippers;  which  if  it  fallens  upon,  it  will  (boner  die 
than  quit  the  grafp. 

The  hermit-crabs  frequent  moftly  thofe  parts  of  the 
fea-ihores  which  are  covered  with  fhrubs  and  trees, 
producing  various  wild  fruits  on  which  they  fubfift  ; 
though  they  will  alfo  feed  on  the  fragments  of  fifh  and 
other  animal  fubftances  caft  on  fhore.  When  roafted 
in  the  (hell,  they  are  efteemed  delicate.  The  hermit- 
crab,  hung  in  the  air,  diifolves  into  a  kind  of  oil, 
which  fpeedily  cures  the  rheumatifm,  if  rubbed  upon 
the  part. 

11.  The  vocans,  or  fand-crab,  is  but  of  a  fmall  fize  ; 
its  colour  light  brown,  or  dufky  white.  It  has  eight 
legs  and  two  claws,  one  of  which  is  double  the  fize 
of  the  other:  thefe  claws  ferve  both  to  defend  and 
to  feed  themfelves  with.  The  head  has  two  fquare 
holes,  which  are  receptacles  for  its  eyes  ;  out  of  which 
it  thrnils  them,  and  draws  them  in  again  at  pleafure. 
Their  abode  is  only  on  the  fandy  (hores  of  Ilathera, 
and  many  others  of  the  Bahama  iflands.  They  run 
very  fait,  and  retreat  from  danger  into  little  holes  they 
make  in  the  fand. 

12.  The  grapfr.s,  or  red  mottled  crab,  hath  a  round 
body,  the  legs  longer  and  larger  than  in  other  kinds ; 
the  claws  red  ;  except  which,  the  whole  is  mouled  in 
a  beautiful  manner  with  red  and  white.  Thefe  crabs 
inhabit  the  rocks  hanging  over  the  fea;  they  are  the 
nimbleft  of  all  others,  and  run  with  furprifing  agility 
along  the  upright  fide  of  a  rock,  and  even  under  the 
rocks  that  hang  horizontally  below  the  water.  This 
they  are  often  neceffitated  to  do  for  efcaping  the  alTaults 
of  rapacious   birds  that   purfue   them.      Thefe  crabs 
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Cancer,  never  go  to  land  ;  but  frequent  moftly  thofe  parts  of 
the  promontories  and  illands  of  rocks  in  and  near  the 
fea,  where,  by  the  continual  and  violent  agitation  of 
the  waves  againft  the  rocks,  they  are  always  wet,  con- 
tinually receiving  the  fpray  of  the  lea,  which  often 
walhes  them  into  it;  but  they  inftantly  return  to  the 
rock  again,  not  being  able  to  live  under  water,  and  yet 
requiring  more  of  that  element  than  any  of  the  crnfta- 
ceous  kinds  that  are  not  filh, 

13.  The  granulatus,  or  rough-ihelled  crab:  thefe 
crabs  are  pretty  large,  and  are  commonly  taken  from 
the  bottom  of  the  fea  in  mallow  water  ;  the  legs  are 
fmall  in  proportion  to  the  body  ;  the  two  claws  are  re- 
markably large  and  flat.  The  whole  (hell  is  covered 
over  with  innumerable  little  tubercles  like  lhagreen  : 
the  colour  is  brown,  varionlly  ftained  with  purple. 

14.  The  cancer  erythropus,  or  red -claw  crab,  is  of 
a  fmall  fize,  and  brown  colour  ;  it  hath  two  claws  of 
unequal  bignefs,  red  at  the  ends;  and  eight  legs,  which 
feem  of  lefs  ufe  to  them  than  in  other  crabs  ;  for  when 
on  the  ground,  they  crawl  with  flow  pace,  dragging 
their  bodies  along  ;  but  they  are  moftly  feen  grafping 
with  their  claws,  and  hanging  to  fome  fea  plant,  or 
other  marine  fubftance. 

15.  The  pifum,  or  pea-crab,  with  rounded  and 
fmooth  thorax,  entire  and  blunt  ;  with  a  tail  of  thefize 
of  the  body,  which  commonly  is  the  bulk  of  a  pea. 
It  inhabits  the  mufcle,  and  has  unjufty  acquired  the 
repute  of  being  poifonous.  The  fwelling  after  eating 
of  mufcles  is  wholly  conftitutional  ;  for  one  that  is  af- 
fected by  it,  hundreds  remain  uninjured.  Crabs  either 
of  this  kind,  or  allied  to  them,  the  ancients  believed 
to  have  been  the  confentaneous  inmates  of  thePiNN.E, 
and  others  bivalves  ;  which,  being  too  ft upid  to  per- 
ceive the  approach  of  their  prey,  were  warned  of  it  by 
their  vigilant  friend.     Oppian  tells  the  fable  prettily. 

In  clouded  deeps  below,  the  pinna  hides, 
And  through  the  filent  paths  obfeureiy  glides; 
A  ftupid  wretch,  and  void  of  thoughtful  care, 
He  forms  no  bait,  nor  lays  the  tempting  fnarc  ; 
But  the  dull  fluggard  boafts  a  crab  his  friend, 
Whofe  bufy  eyes  the  coming  prey  attend. 
One  room  contains  them,  and  the  partners  dwell 
Beneath  the  convex  of  one  Hoping  (hell  ; 
Deep  in  the  watery  vaft  the  comrades  rove, 
And  mutual  i  mere  ft  binds  their  conftant  love; 
That  wifer  friend  the  lucky  juncture  tells, 
When  in  the  circuit  of  his  gaping  fhells 
Fifh  wand'ring  enter  ;   then  the  bearded  guide 
Warns  the  dull  mate,  and  pricks  his  tender  fide  ; 
He  knows  the  hint,  nor  at  the  treatment  grieves, 
But  hugs  th'  advantage,  and  the  pain  forgives; 
His  clofing  {hells  the  pinna  fudden  joins, 
And  'twixt  the  preffing  fides  his  prey  confines  : 
Thus  fed  by  mutual  aid,  the  friendly  pair 
Divide  their  gains,  and  all  the  plunder  fhare. 

16.  The  msenas,  or  common  crab,  with  three  not- 
ches on  the  front  5  five  ferrated  teeth  on  each  fide  ; 
claws  ovated  ;  next  joint  toothed  ;  hind  feet  Tubulated  ; 
dirty  green  colour;  red  when  boiled.  It  inhabits  all 
the  mores ;  and  lurks  under  the  algae 
der  the  fand. 
Britain. 

1 7.  The  pagurus,  or  black  clawed  crab,  with  a  cre- 
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nated  thorax  ;  fmooth  body  ;  quinquedentated  front  ;  Cancer, 
fmooth  claws  and  black  tips  ;  hind  feet  tubulated.  It  "" 
inhabits  the  rocky  coafts  ;  is  the  moft  delicious  meat 
of  any  ;  cafts  its  ihell  between  Chriftmas  and  Eafter. 
The  tips  of  the  claws  of  this  fpecies  are  ufed  in  medi- 
cine ;  intended  to  abforb  acidities  in  the  ftomach  and 
bowels. 

18.  The  velutinus,  or  velvet  crab,  with  the  thorax 
quinquedentated ;  body  covered  with  fhort,  brown, 
velvet- like  pile;  claws  covered  with  minute  tubercles  ; 
fmall  fpines  round  the  top  of  the  fecond  joint;  hind 
legs  broadly  ovated. — This  is  among  the  fpecies  taken 
notice  of  by  Ariftotle  on  account  of  the  broad  feet, 
which,  he  fays,  amft  them  in  fwimming  ;  as  web-feet 
do  the  water- fowl.  It  inhabits  the  weftern  eoaft  of 
Anglefea. 

19.  The  horridus,  or  horrid-crab,  with  a  projecting 
bifurcated  fnour,  the  eHd  diverging ;  body  heart- 
ihaped  ;  with  the  claws  and  legs  covered  with  long  and 
very  iharp  fpines. — It  is  a  large  fpecies,  and  inhabits 
the  rocks  on  the  eaftern  coalts  of  Scotland.  It  is  com- 
mon to  Norway  and  Scotland,  as  many  of  the  marine 
animals  and  birds  are. 

20.  The  rnricola,  land-crab,  or  violet-crab,  with  a 
fmooth  entire  thorax,  and  the  two  laft  joints  of  the  feet 
armed  with  fpines.  It  inhabits  the  Bahamia  iflands, 
as  well  as  moft  lands  between  the  tropics  ;  and  feeds 
upon  vegetables. 

Thefe  animals  live  not  only  in  a  kind  of  orderly  fo- 
ciety  in  their  retreats  in  the  mountains,  but  regularly 
once  a  year  march  down  to  the  fea-fide  in  a  body  of 
fome  millions  at  a  time.  As  they  multiply  in  great 
numbers,  they  choofe  the  month  of  April  or  May  to 
begin  their  expedition  ;  and  then  fally  out  by  thcu- 
fands  from  the  flumps  of  hollow  trees,  from  the  clefts 
of  rocks,  and  from  the  holes  which  they  dig  for  them- 
felves  under  the  furface  of  the  earth.  At  that  time 
the  whole  ground  is  covered  with  this  band  of  adventu- 
rers ;  there  is  no  fetting  dawn  one's  foot  without  tread- 
ing upon  them.  The  fea  is  their  place  of  dtflination, 
and  to  that  they  direct  their  march  with  right-lined 
precifion.  No  geometrician  could  fend  them  to  their 
deftined  flation  by  a  fliorter  courfe  ;  they  neither  turn 
to  the  right  nor  left,  whatever  obftacks  intervene  ;  and 
even  if  they  meet  with  a  houfe,  they  will  attempt  to 
fcale  the  walls  to  keep  the  unbroken  tenorof  their  way„ 
But  though  this  be  the  general  order  of  their  route, 
they,  upon  other  occafions,  are  obliged  to  conform  to 
the  face  of  the  country;  and  if  it  is  interfered  with. 
rivers,  they  are  then  feen  to  wind  along  the  courfe  of 
the  ftream.  The  proceffion  fets  forward  from  the 
mountains  with  the  regularity  of  an  army  under  the 
guidance  of  an  experienced  commander.  They  are 
commonly  divided  into  three  battalions  ;  of  which  the 
firft  confifts  of  the  ftrongeft  and  boldefl  males,  that,, 
like  pioneers,  march  forward  to  clear  the  route  and 
face  the  greateft  dangers.  Thefe  are  often  obliged  to 
halt  for  want  of  rain,  and  to  go  into  the  moft  conve- 
nient encampment  till  the  weather  changes.  The  main 
body  of  the  army  is  compofed  of  females,  which  never 
leave  the  mountains  till  the  rain  is  fet  in  for  fame  time, 
and  then  defcend  in  regular  battalia,  being  formed  into 
columns  of  50  paces  broad,  and  three  miles  deep,  and 
fo  clofe  that  they  almoft  cover  the  ground.  Three 
or  four  days  after  this,  the  rear-guard  follows,  a  ftrag- 
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©sneer,  gling  undifciplined  tribe,  confiding  of  males  and  fe- 
males, but  neither  fo  robuft  nor  fo  vigorous  as  the 
former.  The  night  is  their  chief  time  of  proceeding  ; 
but  if  it  rains  by  day,  they  do  not  fail  to  puofit  by  the 
occafion  ;  and  they  continue  to  move  forward  in  their 
flow  uniform  manner.  When  the  fun  mines  and  is  hot 
upon  the  furface  of  the  ground,  they  then  make  an  u- 
niverfal  halt,  and  wait  till  the  cool  of  the  evening. 
When  they  are  terrified,  they  march  back  in  a  confufed 
diforderly  manner,  holding  up  their  nippers,  with 
which  they  fometimes  tear  offa  piece  of  the  fkin,  and 
then  leave  the  weapon  where  they  inflicted  the  wound. 
They  even  try  to  intimidate  their  enemies  ;  for  they 
often  clatter  their  nippers  together,  as  if  it  were  to 
threaten  thofe  that  come  to  difturb  them.  But  tho' 
they  thus  ftrive  to  be  formidable  toman,  they  are  much 
more  fo  to  each  other  ;  for  they  are  poffeffed  of  one 
mod  unfocial  property,  which  is,  that  if  any  of  them 
by  accident  is  maimed  in  fiich  a  manner  as  to  be  inca- 
pable of  proceeding,  the  reft  fall  upon  and  devour  it 
on  the  fpot,  and  then  purfue  their  journey. 

When,  after  a  fatiguing  march,  and  efcaping  a  thou- 
fand  dangers,  (for  they  are  fometimes  three  months  in 
getting  to  the  fhore),  they  have  arrived  at  their  def- 
ined port,  they  prepare  to  caft  their  fpawn.  The 
peas  are  as  yet  within  their  bodies,  and  not  excluded  as 
is  ufual  in  animals  of  this  kind,  under  the  tail  ;  for 
the  creature  waits  for  the  benefit  of  fea- water  to  help 
the  delivery.  For  this  purpofe  the  crab  has  no  fooner 
reached  the  ihore,  than  it  eagerly  goes  to  the  edge  of 
the  water,  and  lets  the  waves  wafh  over  its  body  two 
or  three  times.  This  feems  only  a  preparation  for 
bringing  their  fpawn  to  maturity  ;  for.  without  far- 
ther delay,  they  withdrew  to  feek  a  lodging  upon  land  : 
in  the  mean  time  the  fpawn  grows  larger,  is  excluded 
©ut  of  the  body,  and  flicks  to  the  barbs  under  the  flap, 
or  more  properly  the  tail.  This  bunch  is  feen  as  big 
as  an  hen's  egg,  and  exactly  refembling  the  roes  of 
herrings.  In  this  ftate  of  pregnancy  they  once  more 
feek  the  fhore  for  the  laft  time  ;  and  fluking  off  their 
fpawn  into  the  water,  leave  accident  to  bring  it  to  ma- 
turity. At  this  time  whole  fhoals  of  hungry  fifh  are 
at  the  fhore  in  expectation  of  this  annual  fupply  ;  the 
fea  to  a  great  diftance  feems  black  with  them  ;  and 
about  two-thirds  of  the  crabs  eggs  are  immediately 
devoured  by  thefe  rapacious  invaders.  The  eggs  that 
efcape  are  hatched  under  the  fand  ;  and,  foon  after, 
millions  at  a  time  of  thefe  little  crabs  are  feen  quit- 
ting the  fhore,  and  flowly  travelling  up  to  the  moun- 
tains. The  old  ones,  however,  are  not  fo  active  to 
return  ;  they  have  become  fo  feeble  and  lean,  that  they 
can  hardly  creep  along,  and  the  flefli  at  that  time 
changes  its  colour.  The  moft  of  them,  therefore,  are 
obliged  to  continue  in  the  flat  parts  of  the  country  till 
they  recover,  making  holes  in  the  earth,  which  they 
cover  at  the  mouth  with  leaves  and  dirt,  fo  that  no  air 
may  enter.  There  they  throw  off  their  old  fhells, 
which  they  leave,  as  it  were,  quite  whole  ;  the  place 
where  they  opened  on  the  belly  being  unfeen.  At 
that  time  they  are  quite  naked,  and  aim  oft  without 
motion  for  fix  days  together,  when  they  become  fo 
fat  as  to  be  delicious  food.  They  have  then  under 
their  ftomachs  four  large  white  ftones,  which  gradually 
uecreafe  in  proportion  as  the  fhell  hardens,  and;  when 


they  come  to  perfection,  are  not  to  be   found.     It  is    Cancer. 

at  that  time  that  the  animal  is  feen  flowly  making  its  v * — 

way  back  ;  and  all  this  is  moft  commonly  performed 
in  the  fpace  of  fix  weeks. 

This  animal,  when  pofTefTed  of  its  retreats  in  the 
mountains,  is  impregnable  :  for,  only  fubfifting  upon 
vegetables,  it  fcldom  ventures  out ;  and  its  habitation 
being  in  the  moft  inacceflible  places,  it  remains  for  a 
great  part  of  the  feafon  in  perfect  fecurity.  It  is  only 
when  impelled  by  the  defire  of  bringing  forth  its 
young,  and  when  compelled  to  defcend  into  the  flat 
country,  that  it  is  taken.  At  that  time  the  natives 
wait  for  its  defcent  in  eager  expectation,  and  deftroy 
thoufands  ;  but,  difregarding  their  bodies,  they  ©nly 
feek  for  that  fmall  fpawn  which  lies  on  each  fide  of  the 
ftomach  within  the  fhell,  of  about  the  thicknefs  of  a 
man's  thumb.  They  are  much  more  valuable  upon 
their  return  after  they  have  caft  their  fhell  ;  for,  being 
covered  with  a  fkin  refembling  foft  parchment,  aim  oil 
every  part  except  the  ftomach  may  be  eaten.  They 
are  taken  in  the  holes  by  feeling  for  them  with  an  in- 
ftrumenr  ;  they  are  fought  after  by  night,  when  on 
their  journey,  by  flambeaux.  The  inftant  the  animal 
perceives  itfelf  attacked,  it  throws  itfelf  on  its  back, 
and  with  its  claws  pinches  moft  terribly  whatever  it 
happens  to  fatten  on.  But  the  dextrous  crab-catcher 
takes  them  by  the  hinder  legs  in  fuch  a  manner  that 
the  nippers  cannot  touch  him,  and  thus  he  throws  them 
into  his  bag.  Sometimes  they  are  alfo  caught  when 
they  take  refuge  in  the  bottoms  of  holes  in  rocks  by 
the  fea-fide,  by  clapping  a  flick  -at  the  mouth  of  the 
hole,  which  prevents  their  getting  out ,  and  then  foon 
after,  the  tide  coming,  enters  the  hole,  and  the  ani- 
mal is  found,  upon  its  retiring,  drowned  in  its  retreat. 

Thefe  crabs  are  of  various  fizes,  the  largeft  about 
fix  inches  wide  ;  they  walk  fide-ways  like  the  fea-crab, 
and  are  lhaped  like  them:  fome  are  black,  fome  yel- 
low, fome  red,  and  others  variegated  with  red,  white, 
and  yellow  mixed.  Some  of  thefe  are  poifonous  ; 
and  feveral  people  have  died  of  eating  of  the  crabs, 
particularly  of  the  black  kind.  The  light-coloured  are 
reckoned  beft ;  and  when  full  in  flefh,  are  very  well 
tafted.  In  fome  of  the  fugar  iflands  they  are  eat  with- 
out danger  ;  and  are  no  fmall  help  to  the  negro  flaves, 
who,  on  many  of  thefe  iflands,  would  fare  very  hard 
without  them. 

Cancer,  in  medicine,  a  roundim,  unequal,  hard, 
and  livid  tumour,  generally  feated  in  the  glandulous 
parts  of  the  body,  fuppofed  to  be  fo  called,  becaufe 
it  appears  at  length  with  turgid  veins  fhooting  out  from 
it,  fo  as  to  refeuible,  as  it  is  thought,  the  figure  of  a 
crab-fifli ;  or,  others  fay,  becaufe  like  that  fifh,  where 
it  has  once  got,  it  is  fcarce  pofiible  to  drive  it  away. 
See,   (the  Index  fubjoined  to)  Medicine. 

Cancer,  in  aftronomy,  one  of  the  twelve  figns,  re- 
prefented  on  the  globe  in  the  form  of  a  crab,  and  thus 
marked  (®)  in  books.  It  is  the  fourth  conftellation  in 
the  ftarry  zodiac,  and  that  from  which  one  qua- 
drant of  the  ecliptic  takes  its  denomination.  The  rea- 
fon  generally  affigned  for  its  name  as  well  as  figure,  is 
a  fuppofed  rcfemblance  which  the  fun's  motion  in  this 
fign  bears  to  the  crab-fifh.  As  the  latter  walks  back- 
wards, fo  the  former,  in  this  part  of  his  conrfe,  be- 
gins to  go  backwards,  or  recede  from  ns ;   though  the 
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difpofuion  of  ftars  in  this  fign  is  by  others  fuppofed  to 
have  given  the  firft  hint  to  the  reprefentation  of  a 
crab. 

Tropic  of  Cancer,  in  aftronomy,  a  leiTer  circle  of 
the  fphere  parallel  to  the  equator,  and  palling  through 
the  beginning  of  the  fign  Cancer. 

CANCHER1ZANTE,  or  Cancherizato,  in  the 
Italian  mafic,  a  term  fignifying  a  piece  of  mufic  that 
begins  at  the  end,  being  the  retrograde  motion  from 
the  end  of  a  fong,  &c.  to  the  beginning. 

CANCROMA,  or  Boat-Bill,  in  ornithology,  a 
genus  of  birds  belonging  to  the  order  of  Cralla ;  the 
characters  of  which  are  :  The  bill  is  broad,  with  a  keel 
along  the  middle;  the  noftrils  are  fmall,  and  lodged 
in  a  furrow  ;  the  tongue  is  fmall ;  and  the  toes  are  di- 
vided.    There  are  two  fpecies: 

1.  The  Cochlearia,  or  Crefted  Boat-bill,  is  of  the 
fize  of  a  fowl ;  the  length  22  inches.  The  bill  is  four 
inches  long,  and  of  a  lingular  form,  not  unlike  a  boat 
with  the  keel  uppermoft,  or,  as  fome  think,  like  the 
bowls  of  two  fpoons,  placed  with  the  hollow  parts  to- 
gether; the  upper  mandible  has  a  prominent  ridge  at 
the  top,  and  on  each  fide  of  this  a  long  channel,  at 
the  bottom  of  which  the  noftrils  are  placed  ;  thefe  are 
oval,  and  litnated  obliquely;  the  general  colour  of  the 
bill  is  duiky,  or  in  fome  fpecimens  dark  brown;  the 
fkin  between  the  under  jaw  capable  of  diftenfion  :  from 
the  hind  head  fprings  a  long  black  crefl,  the  feathers 
which  compofe  it  narrow,  and  end  in  a  point ;  the 
middle  ones  are  fix  inches  in  length,  the  others  leiTen 
by  degrees,  the  outer  ones  being  not  more  than  one 
inch  :  between  the  bill  and  the  eye  the  (kin  is  bare  and 
duiky ;  the  plumage  on  the  forehead  white;  the  reft 
of  the  bird  of  a  pale  bluilh  afh-colour;  acrofs  the 
lower  part  of  the  neck  behind  is  a  tranfverfe  band  of 
brownilh  black,  which  paiTes  forwards  on  each  fide  to- 
wards the  breaft,  ending  in  a  point,  but  does  not  en- 
compafsit:  the  fore  part  of  the  neck,  and  under  parts, 
are  bluilh  white,  except  the  belly  and  thighs,  which 
are  rufous :  the  feathers  which  hang  over  the  breaft 
are  loofe,  like  thofe  of  the  heron :  the  tail  is  three  in- 
ches and  a  half  long,  and  the  wings  when  clofed,  reach 
nearly  to  the  end  of  it:  the  leg  is  three  inches  in 
length  ;  and  the  thigh,  from  its  infertion  to  the  knee, 
four  ;  the  middle  toe  two  inches  and  a  half  ;  the  bare 
part  above  the  knee  one  inch  and  a  half:  the  colour 
of  the  bare  parts  yellowifli  brown  ;  claws  black:  the 
toes  arc  connected  at  the  bafe  by  a  membrane,  which, 
as  in  the  umbre  is  the  deepeft  in  the  outer  one. — It  in- 
habits Cayenne,  Guiana,  and  Brafil,  and  chiefly  fre- 
quents fuch  parts  as  are  near  the  water:  in  fuch  places 
it  perches  on  the  trees,  which  hang  over  the  ftreams, 
and,  like  the  king's  filher,  drops  down  on  the  fifti  which 
fwim  beneath.  It  has  been  thought  to  live  on  crabs 
likewife,  whence  the  Linnsean  name. 

2.  The  Concrophaga,  or  Brown  Boat-bill,  a  di  (finer, 
fpecies,  according  to  Linnasus,  but  which  Mr  Lathan 
coniiders  as  only  a  variety,  is  of  the  fize  of  the  former ; 
the  head  and  creft  the  fame;  the  upper  parrs,  inftead 
of  alh-colour,  are  of  a  pale  rufous  brown  ;  the  tail  ru- 
fous a  On;  and  the  under  parts  wholly  of  a  cream  co- 
lour; the  bill  and  legs  of  a  yellow  brown.  Its  place 
and  manners  the  fame  with  thofe  of  the  preceding. 

CANDAHAR,  a  province  of  Perfia,  bounded  on 
the   north  by  the  province  of  Balk;  on  the  eaft,  by 


that  of  Cabul ;  on  the  fcuth,  by  Buchor  and  Sableftan  ;   CandaFiar 
and  on  the  weft,  by  Sigeftan. There  have  been  bloody         [| 
wars  between  the   Indians  and  Perlians  on  account  of    Candia„ 
this  province  ;  but  in  165041  fell  to  the  Perfians.    The 
inhabitants   are  known  by  the  name  of  Aghuans,  or 
AffghanSf  who  have   often  endeavoured  to  throw  oft* 
the  yoke.  But  in  1737,  they  were  feverely  punillied  for 
fuch  an  attempt.     See  Persia. 

Candahar,  the  capital  of  the  above  province,  is 
feated  on  a  mountain ;  and  being  a  place  of  great 
trade,  has  a  conliderable  fonrefs.  The  caravans  that 
travel  from  Perfia  and  the  parts  about  the  Cafpian  fea 
to  the  Eaft  Indies,  choofe  to  pafs  through  Candahar,, 
becaufe  there  is  no  danger  of  being  robbed  on  this 
road,  and  provifions  are  very  reafonable.  The  reli- 
gion isMahometanifm,but  thete  are  many  Banians  and. 
Guebres.     E.  Long.  67.  5.  N.  Lat.  33.  o. 

CANDAULES,  the  laft  king  of  Lydia,  of  the  fa- 
mily of  the  Heraclides.     See  Lydia. 

CANDELARES,  (from  candela  a  candle),  the  name 
of  an  order  in  the  former  editions  of  Linnaeus's  Frag- 
ments of  a  natural  method,  confiding  of  thefe  three- 
genera,  rhizophora,  njjfa}  and  niinufops.  They  are 
removed,  in  the  latter  editions,  into  the  order  Holo- 
raceme;   which  fee. 

CANDIA,  the  modern  name  of  the  ifland  of  Crete 
(fee  Crete).  The  word  is  a  variation  of  Khwida, 
which  was  originally  the  Arabian  name  ef  the  metro- 
polis only,  but  in  time  came  to  be  applied  to  the  whole 
ifland. 

Candia  came  into  the  pofleilion  of  the  Venetians 
by  purchafe  in  the  year  1194,  as  related  under  the 
article  Crete  :  and  foon  began  to  fiourifh  under  the 
laws  of  that  wife  republic.  The  inhabitants,  living 
under  the  protection  of.  a  moderate  government,  and 
being  encouraged  by  their  mailers,  engaged  in  com- 
merce and  agriculture.  The  Venetian  commandants 
readily  afforded  to  thofe  travellers  who  vifited  the 
ifland,  that  alliftance  which  is  neceflary  to  enable  them 
to  extend  and  improve  ufeful  knowledge.  Belon,  the 
the  naturalift,  is  laviih  in  praife  of  their  good  offices,, 
and  defcribes,  in  an  interefting  manner,  the  fiourifh- 
ing  ftate  of  that  part  of  the  ifland  which  he  vifited. 

The  feat  of  government  was  eliabliihed  at  Candia* 
The  magiftrates  and  officers,  who  compofed  the  coun- 
cil, refided  there.  The  provifor-general  was  prelident.. 
He  pofielfedthe  chief  authority  ;  and  his  power  extend- 
ed over  the  whole  principality.  It  continued  in  the 
poftellion  of  the  Venetians  for  five  centuries  and  an 
half.  Cornaro  held  the  chief  command  at  the  time 
when  it  was  threatened  with  a  ftorm  on  the  fide  of 
Conftantinople.  The  Turks,  for  the  fpace  of  a  year,, 
had  been  employed  in  preparing  a  vaft  armament.  They 
deceived  the  Venetian,  by  alluring  him  that  it  was  in- 
tended againft  Malta.  In  the  year  1645,  in  the 
midft  of  a  folemn  peace,  they  appeared  unexpectedly 
before  Crete  with  a  fleet  of  400  fail,  having  on  board 
60,000  land  forces,  under  the  command  of  four  pa- 
chas. The  emperor  Ibrahim,  under  whom  this  ex- 
pedition was  udertaken,  had  no  fair  pretext  to  offer 
in  juftification  of  his  emerprize.  He  made  ufe  of  ail 
that  perfidy  which  characterizes  the  people  of  the  eaft,. 
to  impofe  on  the  Venetian  fenate.  He  loaded  their 
ambaflador  with  prefents,  directed  his  fleet  to  bear  for 
Cape  Matapan,  as  if  they  had  been  going  beyond  the 
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Candia.    Archipelago  ;  and  canfed  the  governors  or  Tina  and 

*"~ ~v '  Cerigna  to  be  folemnly  affiired,  that  the  republic  had 

nothing  to  fear  for  her  poffeffions.  At  the  very  inftant 
when  he  was  making  thofe  affurances,  his  naval  ar- 
mament entered  the  gulf  of  Canea  ;  and,  palling  be- 
tween that  city  and  St  Theodore,  anchored  at  the 
mouth  of  Platania. 

The  Venetians,  not  expecting  this  fudden  attack, 
had  made  no  preparations  to  repel  it.  The  Turks 
landed  without  oppolition.  The  iile  of  St  Theodore 
is  but  a  league  and  an  half  from  Canea.  It  is  only 
three  quarters  of  a  league  in  compafs.  The  Venetians 
had  ere  .led  two  forts  there  ;  one  of  which,  {landing 
on  the  fummit  of  the  highcft  eminence,  on  the  coaft 
of  that  little  ifle,  was  called  Turluru  ;  the  other,  on  a 
lower  fitnation,  was  named  St  Theodore.  It  was  an 
important  object  to  the  Mufliilmans  to  make  them- 
felves  mailers  of  that  rock,  which  might  annoy  their 
lhips.  They  immediately  attacked  it  with  ardour. 
The  fir  ft  of  thofe  fortrertes,  being  deftitute  of  fo'.diers 
and  cannon,  was  taken  without  ftrikiug  a  blow.  The 
garrifon  of  the  other  confifted  of  no  more  than  60 
men.  They  made  a  gallant  defence,  and  flood  out  till 
the  laft  extremity  ;  and  when  the  Turks  at  Lift  pre- 
vailed, their  number  was  diminished  to  ten,  whom  the 
captain-pacha  cruelly  caufed  to  be  beheaded. 

Being  now  mailers  of  that  important  poft,  as  well 
as  of  Lazaret,  an  elevated  rock,  Handing  about  half 
a  league  from  Canea,  the  Turks  inverted  the  city  by 
fea  and  land.  General  Cornaro  was  ftruck,  as  with  a 
thunder-clap,  when  he  learned  the  defcent  of  the  ene- 
my. In  the  whole  iiland  there  were  no  more  than 
a  body  of  3500  infantry,  and  a  fmall  number  of  ca- 
valry. The  befieged  city  was  defended  only  by  1000 
regular  troops,  and  a  few  citizens,  who  were  able  to 
bear  arms.  He  made  harte  to  give  the  republic  notice 
of  his  diftrefs  ;  and  ported  himfelf  off  the  road,  that  he 
might  the  more  readily  fuccour  the  befieged  city.  He 
threw  a  body  of  250  men  into  the  town,  before  the 
lines  of  the  enemy  were  completed.  He  afterwards 
made  feveral  attempts  to  ftrengthen  the  befitged  with 
other  reinforcements  ;  but  in  vain.  The  Turks  had 
advanced  in  bodies  clofe  to  the  town,  had  carried  a 
half-moon  battery,  which  covered  the  gate  of  Retimo; 
and  were  battering  the  walls  night  and  day  with  their 
numerous  artillery.  The  befieged  defended  themfelves 
with  refolute  valour,  and  the  fmalleft  advantage  which 
the  befiegers  gained  coft  them  dear.  General  Cor- 
naro made  an  attempt  to  arm  the  Greeks,  particularly 
the  Spachiots,  who  boarted  loudly  of  their  valour.  He 
formed  a  battalion  of  thefe.  But  the  sera  of  their  va- 
lour was  long  part.  When  they  beheld  the  enemy, 
and  heard  the  thunder  of  the  cannon,  they  took  to 
flight  ;  not  one  of  them  would  Hand  fire. 

While  the  fenate  of  Venice  were  deliberating  on  the 
means  to  be  ufed  for  relieving  Canea,  and  endeavour- 
ing to  equip  a  fleet,  the  Mahometan  generals  were 
facrificing  the  lives  of  their  foldiers  to  bring  their  en- 
tcrprife  to  a  glorious  termination.  In  different  en- 
gagements they  had  already  loft  20,000  warriors  -,  but, 
defending  into  the  ditches,  they  had  undermined  the 
walls,  and  blown  up  the  molt  impregnable  forts  with 
explofions  of  powder.  They  fpruug  one  of  thofe  mines 
beneath  the  baftion  of  Si  Demetri.  It  overturned  a 
cotifiderable  part  of  the  wall,  which  emitted  all  the 
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defenders  of  the  baftion.  That  inftant  the  befiegers  Candia- 
fprung  up  with  their  fabres  in  their  hands,  and  taking  *" 
advantage  of  the  general  confternation  of  the  befieged 
on  that  quarter,  made  themielves  mailers  of  the  poft. 
The  befieged,  recovering  from  their  terror,  attacked 
them  with  unequalled  intrepidity.  About  400  men  af- 
failed  2000  Turks  already  firmly  polled  on  the  wall, 
and  prtlfed  upon  them  with  fuch  obftinate  and  daunt- 
lefs  valour,  that  they  killed  a  great  number,  and  drove 
the  reft  down  into  the  ditch.  In  this  extremity, 
every  perfon  in  the  city  was  in  arms.  The  Greek 
monks  took  up  mulkets  j  and  the  women,  forgetting 
the  delicacy  of  their  fex,  appeared  on  the  walls  among 
the  defenders,  either  fupplying  the  men  with  ammu- 
nition and  arms,  or  fighting  themfelves  -,  and  feveral 
of  thofe  daring  heroines  loft  their  lives. 

For  50  days  the  city  held  out  againft  all  the  forces 
of  the  Turks.  If,  even  at  the  end  of  that  time,  the 
Venetians  had  fent  a  naval  armament  to  its  relief,  the 
kingdom  of  Candia  might  have  been  faved.  Dor.btlefs, 
they  were  not  ignorant  of  this  well  known  fact.  The 
north  wind  blows  ftraight  into  the  harbour  of  Canea. 
When  it  blows  a  little  brilkly,  the  fca  rages.  It  is 
then  impoffible  for  any  fquadron  of  {hips,  however 
numerous,  to  form  in  line  of  battle  in  the  harbour,  and 
to  meet  an  enemy.  If  the  Venetians  had  fet  out  from 
Cerigo  with  a  fair  wind,  they  might  have  reached 
Canea  in  five  hours,  and  might  have  entered  the  har- 
bour with  full  fails,  without  being  txpofed  to  one 
cannon-fhot ;  while  none  of  the-  Turkilh  {hips  would 
have  dared  to  appear  before  them  ;  or  if  they  had  ven- 
tured, murt  have  been  driven  back  on  the  fhore,  and 
dafhed  in  pieces  among  the  rocks.  But,  inrtead  of  thus 
taking  advantage  of  the  natural  circumflances  of  the 
place,  they  fent  a  few  galleys,  which,  not  daring  to 
double  Cape  Spada,  coafted  along  the  fouthern  lliore 
of  the  iiland,  and  failed  of  aocompliihing  the  defign 
of  their  expedition. 

At  laft,  the  Caneans,  defpahing  of  relief  from  Ve- 
nice, feeing  three  breaches  made  in  their  walls,  thro' 
which  the  infields  might  ealily  advance  upon  them, 
cxhaufted  with  fatigue,  and  covered  with  wounds,  and 
reduced  to  the  number  of  500  men,  who  were  obliged 
to  fcatter  themfelves  round  the  walls,  which  were  half 
a  league  in  extent,  and  undermined  in  all  quarters, 
demanded  a  parley,  and  offered  to  capitulate.  They 
obtained  very  honourable  conditions  ;  and  after  a  glo- 
rious defence  of  two  months,  which  coft  the  Turks 
20,000  men,  marched  out  of  the  city  with  the  ho- 
nours of  war.  Thofe  citizens,  who  did  not  chufe  to 
continue  in  the  city,  were  permitted  to  remove  ;  and 
the  Ottomans,  contrary  to  their  ufual  practice,  faith- 
fully obferved  their  ftipulations. 

The  Venetians,  after  the  lofs  of  Canea,  retired  to 
Retimo.  The  captain-pacha  laid  ficge  to  the  citadel 
of  the  Sude,  fituated  in  the  entrance  of  the  bay,  on  an 
high  rock,  of  about  a  quarter  of  a  league  in  circum- 
ference. He  raifed  earthen-batteries,  and  made  an  in- 
effectual attempt  to  level  its  ramparts.  At  laft,  de- 
fpairing  of  taking  it  by  aflault,  he  left  feme  forces  to 
block  it  up  from  all  communication,  and  advanced  to- 
wards Pvetimo.  That  city,  being  nnwalled,  was  de- 
fended by  a  citadel,  ftanding  o.n  an  eminence  which 
overlooks  the  harbour.  General  Cornaro  had  retired 
thither.     At  the  approach  of  the  enemy,  he  advanced 
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0andh.    from  the  city,  and  waked  for  them  in  the  open  field. 
1> '  In  the  a&ion,  inattentive   to  his  own  fafety,  he  en- 
couraged the  fbldiers,  by  fighting  in  the  ranks.     A 
glorious  death  was  the  reward  of  his  valour:  but  his 
fall  determined  the  fate  of  Retimo. 

The  Turks  having  landed  additional  forces  on  the 
ifland,  they  introduced  the  plague,  which  was  almoft 
a  conftant  attendant  on  their  armies.  This  dreadful 
pelt  rapidly  advanced,  and,  like  a  devouring  lire,  waft- 
ing all  before  it,  deftroyed  moll  part  of  the  inhabi- 
tants. The  reft,  fleeing  in  terror  before  its  ravages, 
cfcaped  into  the  Venetian  territories,  and  the  illand 
was  left  almoft  defolate. 

The  iiepe  of  the  capital  commenced  in  1646,  and 
was  protracted  much  longer  than  that  of  Troy.  Tiil 
the  year  1648,  the  Turks  fcarcely  gained  any  advan- 
tages before  that  city.  They  were  often  routed  by  the 
Venetians,  and  foraetimes  compelled  to  retire  to  Re- 
timo. At  that  period  Ibrahim  was  folemnly  depofed, 
and  his  eldeft  ion,  at  the  age  of  nine  years,  was  raifed 
to  the  throne,  under  the  name  of  Mahomet  IV.  Not 
fatisfied  with  confining  <the  fultan  to  the  horrors  and 
obfeurity  of  a  dungeon,  the  partizans  of  his  fun 
ftrangled  him  on  the  19th  of  Auguft,  in  the  fame 
year.  That  young  prince,  who  mounted  the  throne 
by  the  death  .of  his  father,  was  afterwards  expelled 
from  it,  and  condemned  to  pafs  the  remainder  of  his 
life  in  confinement. 

In  the  year  1649,  Uflein  Pacha,  who  blockaded 
Candia,  receiving  no  fupplies  from  the  Porte,  was 
compelled  to  raife  the  fiege,  and  retreat  to  Canea. 
The  Venetians  were  then  on  the  fea  with  a  ftrong 
fquadron.  They  attacked  the  Turkiih  fleet  in  the 
bay  of  Smyrna,  burnt  12  of  their  mips  and  2  gallies, 
and  killed  6000  of  their  men.  Some  time  after,  the 
Mahometans  having  found  means  to  land  an  army  on 
Candia,  renewed  the  fiege  of  the  city  with  greater 
vigour,  and  made  themfelves  mafters  of  an  advanced 
fort  that  was  very  troublefome  to  the  befieged  ;  which 
obliged  them  to  blow  it  up. 

From  the  year  1650  till  1658,  the  Venetians,  con- 
tinuing mafters  of  the  fea,  intercepted  the  Ottomans 
every  year  in  the  ftraits  of  the  Dardanelles,  and  fought 
them  in  four  naval  engagements  ;  in  which  they  de- 
-  feated  their  numerous  fleets,  funk  a  number  of  their 
caravels,  took  others,  and  extended  the  terror  of  their 
arms  even  to  the  the  walls  of  Conftantinople.  That  ca- 
pital became  a  fecne  of  tumult  and  diforder.  The  Grand 
Signior  alarmed,  and  trembling  for  his  fafety,  left  the 
city  with  precipitation. 

Such  glorious  fuccefs  revived  the  hopes  of  the  Vene- 
tians, and  deprefled  the  courage  of  the  Turks.  They 
converted  the  fiege  of  Candia  into  a  blockade,  and 
fuffered  confiderable  lefles.  The  Sultan,  in  order  to 
exclude  the  Venetian  fleet  from  the  Dardanelles,  and 
to  open  to  his  own  navy  a  free  and  fafe  paflage,  caufed 
two  fortrefles  to  be  built  at  the  entrance  of  the  ftraits. 
He  gave  orders  to  the  Pacha  of  Canea  to  appear  again 
before  the  walls  of  Candia,  and  to  make  every  poflible 
effort  to  gain  the  city.  In  the  mean  time,  the  repub- 
lic of  Venice,  to  improve  the  advantages  which  they 
had  gained,  made  feveral  attempts  on  Canea.  In  1660, 
that  city  was  about  to  furrender  to  their  arms,  when 
the  Pacha  of  Rhodes,  haftening  to  its  relief,  reinforced 
the  defenders  with  a  body  of  2000  men.  He  happily 
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doubled  the  extremity  of  Cape  Melee,  though  within 
light  of  the  Venetian  fleet,  which  was  becalmed  off 
Cape  Spada,  and  could  not  advance  one  fathom  to 
oppofe  an  enemy,  confiderably  weaker  than  them- 
felves. 

Kiopruli,  fon  and  fucceflbr  to  the  vifir  of  that  name, 
who  had  long  been  the  fupport  of  the  Ottoman  em- 
pire, knowing  that  the  murmurs  of  the  people  againffc 
the  long  continuance  of  the  fiege  of  Candia  were 
rifing  to  an  height,  and  fearing  a  general  revolt,  which 
would  be  fatal  to  himfelf  and  his  mafter,  fet  out  from 
Byzantium,  about  the  end  of  the  year  1666,  at  the 
head  of  a  formidable  army.  Having  efcaped  the  Ve- 
netian fleet,  which  was  lying  ofTCanea  with  a  view  to 
intercept  him,  he  landed  at  Palio  Caftro,  and  formed 
his  lines  around  Candia.  Under  his  command  were 
four  Pachas,  and  the  flower  of  the  Ottoman  forces, 
Thofe  troops,  being  encouraged  by  the  prefence  and 
the  pfomifes  of  their  chiefs,  and  fupponed  by  a  great 
quantity  of  artillery,  performed  prodigies  of  valour. 
All  the  exterior  forts  were  deftroyed.  Nothing  now 
remained  to  the  befieged  but  the  bare  line  of  the  walls, 
unprotected  by  fortrefles;  and  thefe  being  battered 
by  an  inceflant  difcharge  of  artillery,  foon  gave  way 
on  all  quarters.  Still,  however,  what  pofterity  may 
perhaps  regard  as  incredible,  the  Candians  held  out 
three  years  againft  all  the  forces  of  the  Ottoman  em- 
pire. At  laft  they  were  going  to  capitulate,  when 
the  hope  of  afllflance  from  France  reanimated  their 
valour  and  rendered  them  invincible.  The  expected 
fuccours  arrived  on  the  26th  of  June  1669.  They 
were  conducted  by  ths  duke  of  Noailles.  Under  his 
command  were  a  great  number  of  French  noblemen, 
who  came  to  make  trial  of  their  lkill  in  arms  againft 
the  Turks. 

Next  day  after  their  arrival,  the  ardour  of  the  French 
prompted  them  to  make  a  general  fally.  The  duke 
of  Beaufort,  admiral  of  France,  aflumed  the  command 
of  the  forlorn  hope.  He  was  the  firft  to  advance 
againft  the  Muflulmans,  and  was  followed  by  a  nume- 
rous body  of  infantry  and  cavalry.  They  advanced 
furioufly  upon  the  enemy,  attacked  them  within  their 
trenches,  forced  the  trenches,  and  would  have  com- 
pelled them  to  abandon  their  lines  and  artillery,  had 
not  an  unforefeen  accident  damped  their  courage.  Ira 
the  midft  of  the  engagement  a  magazine  of  powder 
was  fet  on  fire;  the  foremoft  of  the  combatants  loft: 
their  lives ;  the  French  ranks  were  broken  ;  feveral  of 
their  leaders,  among  whom  was  the  duke  of  Beaufort, 
difappeared  for  ever;  the  foldiers  fled  in  diforder;  and 
the  duke  of  Noailles,  with  difficulty,  effected  a  retreat 
within  the  walls  of  Candia.  The  French  accufed  the 
Italians  of  having  betrayed  them  ;  and  on  that  pretext 
prepared  to  fet  off  fooner  than  the  time  agreed  upon. 
No  intreaties  of  the  commandant  could  prevail  with 
them  to  delay  their  departure;  fo  they  reimbarked. 
Their  departure  determined  the  fate  of  the  city.  Thefe 
were  now  no  more  than  five  hundred  men  to  defend 
it.  Morofini  capitulated  with  Kiopruli,  to  whom  he 
furrendered  the  kingdom  of  Crete,  excepting  only  the 
Sude,  Grabufa,  and  Spina-Longua.  The  grand  vifir 
made  his  entrance  into  Candia  on  the  4th  of  October 
1670;  and  flayed  eight  months  in  that  city,  infpeeting 
the  reparation  of  its  walls  and  fortrefles. 

The  three  fortrefles  left  in  the  hands  of  the  Vene- 
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Candia.  tians  by  the  treaty  of  capitulation  remained  long  after 
v/  '  in  their  poifelllon.  At  laft  they  were  all  taken,  one 
after  another.  In  Ihort,  after  a  war  of  thirty  years 
continuance,  in  the  courfe  of  which  more  than  two 
hundred  thoufand  men  fell  in  the  illand,  and  it  was 
deluged  with  ftreams  of  Chriftian  and  Mahometan 
blood,  Candia  was  entirely  fubdued  by  the  Turks,  in 
whofe  hands  it  ftill  continues. 

Of  the  climate  of  Candia  travellers  fpeak  with  rap- 
ture. The  heat  is  never  excefuve  ;  and  in  the  plains 
violent  cold  is  never  felt.  In  the  warmett  days  of 
fummcr  the  atmofplicre  is  cooled  by  breezes  from  the 
fea.  Winter  properly  begins  here  with  December  and 
ends  with  January;  and  during  that  lhort  period  fnow 
never  falls  on  the  lower  grounds,  and  the  fnrface 
of  the  water  is  rarely  frozen  over.  Molt  frequently 
the  weather  is  as  fine  then  as  it  is  in  Britain  at  the  he- 
ginning  of  June.  Thefe  two  months  have  received 
the  name  of  winter,  becaufc  in  them  there  is  a  copious 
fall  of  rain,  the  fky  is  obfeured  with  clouds,  and  the 
north  winds  blow  violently  ;  but  the  rains  are  favour- 
able to  agriculture,  the  winds  chafe  the  clouds  towards 
the  fummits  of  the  mountains,  where  a  repofkory  is 
formed  for  thofe  waters  which  are  to  fertilize  the 
fields;  and  the  inhabitants  of  the  plain  fuffcr  no  in- 
convenience from  thefe  tranfient  blatts.  In  the  month 
of  February,  the  ground  is  overfpread  with  flowers 
and  riling  crops.  The  reft  of  the  year  is  almoll  one 
continued  fine  day.  The  inhabitants  of  Crete  never 
experience  any  of  thofe  mortifying  returns  of  piercing 
cold,  which  are  fo  frequently  felt  in  Britain  and  even 
more  fouthern  countries;  and  which,  fuccceding  fud- 
denly  after  the  cherilhing  heats  of  fpring,  nip  the  blof- 
foming  flowers,  wiiher  the  open  buds,  deftroy  half  the 
fruits  of  the  year,  and  are  fatal  to  delicate  conftitutions. 
The  fky  is  always  unclouded  and  ferene  ;  the  winds  are 
mild  and  refreshing  breezes.  The  radiant  fun  proceeds 
in  fmiling  majefty  along  the  azure  vault,  and  ripens 
the  fruits  on  the  lofty  mountains,  the  riling  hills,  and 
the  plains.  The  nights  are  no  lefs  beautiful;  their 
coolnefs  is  delicious.  The  atmofphere  not  being 
overloaded  with  vapours,  the  fky  unfolds  to  the  ob- 
ferver's  view  a  countlefs  profulion  of  flars ;  thofe  nu- 
merous ftars  fparkle  with  the  mod  vivid  rays,  and 
ftrew  the  azure  vault  in  which  they  appear  fixed, 
with  gold,  with  diamonds,  and  with  rubies.  Nothing 
can  be  more  magnificent  than  this  fight,  and  the  Cre- 
tans enjoy  it  for  fix  months  in  the  year. 

To  the  charms  of  the  climate  other  advantages  are 
joined  which  augment  their  value:  There  are  fcarce 
any  fnoraffes  in  the  illand  ;  the  waters  never  ftand  here 
in  a  ftateof  ltagnation  ;  they  flow  innumberltfs  ftreams 
from  the  tops  of  the  mountains,  and  form  here  and 
there  large  fountains  or  fmall  rivers  that  empty  them- 
felves  into  the  fea  ;  the  elevated  filiation  of  their 
fprings  caufe  them  to  dafh  down  with  fuch  rapidity, 
that  they  never  lofe  themfelves  in  pools  or  lakes,  con- 
fequently  infects  cannot  depofit  their  eggs  upon  them, 
as  they  would  be  immediately  hurried  down  into  the 
fea;  and  Crete  is  not  infefted  like  Egypt  with  thofe 
clouds  of  infects  which  fwarm  in  the  houfes,  and  whofe 
fting  is  infnfferably  painful ;  nor  is  the  atmofphere  here 
loaded  with  thofe  noxious  vapours  which  rife  from 
xnarfhy  grounds. 

The  mountains  and  hills  are  overfpread  with  various 


kinds  of  thyme,  favoury,  wild  thyme,  and  with  a  mul-    Candia.   • 

titude  of  odoriferous  and  balfamic  plants;  the  rivulets*'" — " ' 

which  flow  down  the  vallies  are  overhung  with  myr- 
tles and  laurel  rofes;  clumps  of  orange,  citron,  and 
almond  trees,  are  plentifully  fcattered  over  the  fields; 
the  gardens  are  adorned  with  tufts  of  Arabian  jaf- 
minc.  In  fpring,  they  are  beflrewed  with  beds  of 
violets,  fume  exttnlive  plains  are  arrayed  in  faffron  ; 
the  cavities  of  the  rocks  are.  fringed  with  fweet  fmell- 
ing  dittany.  In  a  word,  from  the  hills,  the  vales, 
and  the  plains,  on  all  hands,  there  arife  cloudsof  exqui- 
fite  perfumes,  which  embalm  the  air,  and  render  it  a 
luxury  to  breathe  it. 

As  to  the  inhabitants,  the  Mahometan  men  are  ge- 
nerally from  five  feet  and  an  half  to  fix  feet  tall.  They 
bear  a  ftrong  refcmblance  to  ancient  (latin  s;  and  it 
mull  have  been  after  fuch  models  that  the  ancient  ar- 
tilts  wrought.  The  women  alfo  are  generally  beauti- 
ful. Tlnir  drefs  does  not  reftrain  the  growth  of  any 
part  of  their  bodies,  and  their  fliape  therctore  alfumes 
thole  admirable  proportions  with  which  the  hand  of 
the  Creator  has  graced  his  faireft  workmanihip  on 
the  earth.  They  are  not  all  hancfome  or  charming; 
but  fomeof  them  are  beautiful,  particularly  theTurkifh 
ladies.  In  general,  the  Cretan  women  have  a  riling 
throat,  a  neck  gracefully  rounded,  black  eyes  fparkling 
with  animation,  a  fmall  mouth,  a  fine  nofe,  and  cheeks 
delicately  coloured  with  the  frelh  vermilion  of  health. 
But  the  oval  of  their  form  is  different  from  that  of 
Europeans,  and  the  character  of  their  beauty  is  pecu- 
liar to  their  own  nation. 

The  quadrupeds  belonging  to  the  ifland  are  not  of 
a  ferocious  temper.  There  are  no  lions,  tigers,  bears, 
wolves,  foxes,  nor  indeed  any  dangerous  animal  here. 
Wild  goats  are  the  only  inhabitants  of  the  foretls  that 
overfpread  the  lofty  mountains;  and  thefe  have  nothing 
to  fear  but  the  ball  of  the  hunter;  hares  inhabit  the 
hills  and  the  plain  ;  fheep  graze  in  fecurity  on  the 
thyme  and  the  heath;  they  are  folded  every  night,  and 
the  (hepherd  fleeps  foundly  without  being  difturbed 
with  the  fear  that  wild  animals  may  invade  and  ravage 
his  folds. 

The  Cretans  are  very  happy  in  not  being  cxpofed  k 
to  the  troublefome  bite  of  noxious  infects,  the  poifon 
of  ferpents,  and  the  rapacity  of  the  wild  beafts  of  the 
defari.  The  ancients  believed  that  the  ifland  enjoyed 
thefe  fingnlar  advantages,  on  account  of  its  having  been 
the  birth-place  of  Jupiter.  *.*  The  Cretans  (fay  Atian) 
celebrate  in  their  longs  the  beneficence  of  Jupiter,  and 
the  favour  which  he  conferred  on  their  ifland,  which 
was  the  place  of  his  bin!)  and  education,  by  freeing  it 
from  every  noxious  animal,  and  even  rendering  it  unfit 
for  nourifliing  thofe  noxious  animals  that  are  introdu- 
ced into  it  from  foreign  countries." 

Dittany  holds  the  firft  rank  among  the  medicinal 
plants  which  arc  produced  in  Crete.  The  praifes  be- 
ftowed  on  the  virtues  of  this  plant  by  the  ancients  are 
altogether  extravagant ;  yet  we  perhaps  treat  the  me- 
dicinal virtues  of  this  plant  with  too  much  contempt. 
Its  leaf  is  very  balfamic,  and  its  flower  diffufes  around 
it  a  delicious  odour.  At  prefent  the  inhabitants  of 
the  ifland  apply  it  with  fuccefs  on  various  occafions. 
The  leaf,  when  dried  and  taken  in  an  infulion  with  a 
little  fugar,  makes  a  very  pleafant  drink,  of  a  finer  fla- 
vour than  tea.     It  is  there  an  immediate  cure  for  a 
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Candia.    weak  flomach,  and  enables  it  to  recover  its  tone  after  a 
bad  digeftion. 

Difeafes  are  very  rare  in  a  country  whofe  atmof- 
phere  is  exceedingly  pure  ;  and  in  Candia,  epidemical 
difeafes  are  unknown.  Fevers  prevail  herein  fummer, 
but  are  not  dangerous;  and  the  plague  would  be  wholly 
unknown,  had  not  the  Turks  deftroyed  the  lazarets 
that  were  eftablilhed  by  the  Venetians,  for  ftrangers  to 
do  quarantine  in.  Since  the  period  when  tbcfe  were 
demolifhed,  it  is  occafionally  introduced  by  (hips  from 
Smyrna  and  Conftantinople.  As  no  precautions  are 
taken  againft  it,  it  gains  ground,  and  fpreads  over  the 
iiland  from  one  province  to  another  ;  and  as  the  colds 
and  heais  are  never  intemperate,  it  fometimes  conti- 
nues its  ravages  for  fix  months  at  a  time. 

This  fine  country  is  infefted  wilh  a  difeafe  fomewhat 
lefs  dangerous  than  the  plague,  but  whofe  fymptoms 
are  fomewhat  more  hideous  ;  that  difeafe  is  the  leprofy. 
In  ancient  times,  Syria  was  the  focus  in  which  it  ra- 
ged with  moil  fury  :  and  from  Syria  it  was  carried  in- 
to feveral  of  the  ifiands  of  the  Archipelago.  It  is  in- 
fectious, and  is  inftantaneoully  communicated  by  con- 
tact,. The  victims  who  are  attacked  by  it,  are  driven 
from  fociety,  and  confined  to  little  ruinous  houfes  on 
the  highway.  They  are  ftrictly  forbidden  to  leave 
thefe  miferable  dwellings,  or  hold  intercourfe  with  any 
perfon.  Thofe  poor  wretches  have  generally  befide 
their  huts  a  fmall  garden  producing  pulfe,  and  feeding 
^poultry  ;  and  with  that  fupport,  and  what  they  obtain 
from  pafTengers,  they  find  means  to  drag  out  a  painful 
life  in  circtim fiances  of  (hocking  bodily  diftrefs.  Their 
bloated  (kin  is  covered  with  a  fcaly  crufi,  fpeckled  with 
red  and  white  fpots,  which  afflict,  them  with  intole- 
rable itchings.  A  hoarfe  and  tremulous  voice  iflu.es 
from  the  bottom  of  their  breafis.  Their  words  are 
fcarce  articulated  ;  becaufe  their  diftemper  inwardly 
preys  upon  the  organs  of  fpeech.  Thefe  frightful 
fpeclres  gradually  lofe  the  ufe  of  their  limbs.  They 
continue  to  breathe  till  fuch  time  as  the  whole  mafs  of 
their  blood  is  corrupted,  and  their  bodies  entirely  in  a 
ftate  of  putrefaction.  The  rich  are  not  attacked  by 
this  diftemper:  it  confines  itfelf  to  the  poor,  chiefly 
to  the  Greeks.  But  thofe  Greeks  obferve  ftrictly  their 
four  lents  ;  and  eat  nothing  during  that  time  but  fait 
fiffi,  botorgo,  faked  and  fraoked  pickled  olives,  and 
cheefe.  They  drink  plentifully  of  the  hot  and  muddy 
wines  of  the  i (land.  The  natural  tendency  of  (hch  a 
regimen  mult  be,  to  fire  the  blood,  to  thicken  the 
fluid  part  of  it,  and  thus  at  length  to  bring  on  a  leprofy. 

Candia  is  at  prefent  governed  by  three  Pachas,  who 
refide  refpectiveiy  at  Candia,  Canea,  and  Retimo.  The 
firft,  who  is  always  a  Pacha  of  three  tails,  may  be  con- 
fidcred  as  viceroy  of  the  ifiand.  He  enjoys  more  ex- 
tenfive  powers  than  the  others.  To  him  the  infpec- 
tion  of  the  forts  and  arfenals  is  entrufted.  He  nomi- 
nates to  fuch  military  employments  as  fall  vacant,  as 
well  as  to  the  governments  of  the  Sude,  Grabnfa, 
Spina  Longna,  and  Gira-petra.  The  governors  of  thefe 
forts  are  denominated  Beys.  Each  of  them  has  a  con- 
stable and  three  general  officers  under  him  :  one  of 
whom  is  commander  of  the  artillery;  another  of  the 
cavalry;  and  the  third  of  the  janiffaries. 

The  council  of  the  pacha  confifts  of  a  kyaia,  who  is 
the  channel  through  which  all  orders  are  ifTued,  and 


all  favours  beftowed  ;  an  aga  of  the  janiffaries,  colonel-     Candia. 

general  of  the  troops,  who  has  the  chief  care  of  the  re-  ' * ■ 

gulation  of  the  police;  two  topigi  bachi  ;  a  defterdar, 
who  is  treafurer-general  for  the  imperial  revenues  ;  a 
keeper  of  the  imperial  treafury  ;  and  the  chief  officers 
of  the  army.  This  government  is  entirely  military, 
and  the  power  of  the  pacha  ferafquier  isabfolute.  The 
juftice  of  his  fentences  is  never  called  into  queftion  ; 
they  are  inftamly  carried  into  execution. 

The  people  of  the  law  are  the  mufti,  who  is  tie  re- 
ligious head,  and  the  cadi.  The  firft  interprets  thofe 
laws  which  regard  the  divifion  of  the  patrimony  among 
the  children  of  a  family,  fucceflions,  and  marriages; — 
in  a  word,  all  that  are  contained  in  the  Koran  ;  and 
he  alfo  decides  on  every  thing  that  relates  to  the  cere- 
monies of  the  MufTulman  religion.  The  cadi  cannot 
pronounce  fentence  on  affairs  connected  with  thtfe 
laws,  without  firft  taking  the  opinion  of  the  mufti  in 
writing,  which  is  named  Faitf'a.  It  is  his  bufinefs  to 
receive  the  declarations,  complaints,  and  donations  of 
private  perfons  ;  and  to  decide  on  fuch  differences  as 
arife  among  them.  The  p:cha  is  obliged  to  confult 
thofe  judges  when  he  puts  a  Turk  legally  to  death  ; 
but  the  pacha,  who  is  dignified  with  three  tails,  fets 
himfclf  above  all  laws,  condemns  to  death,  and  fees  his 
fentence  executed,  of  his  own  proper  amhority.  All 
the  mofques  have  their  Itam,  a  kind  of  curate,  whofe 
duty  is  to  perform  the  fervice.  There  are  fchoolma- 
ftersin  the  different  quarters  of  the  city.  Thefe  per- 
fons are  much  refpected  in  Turkey,  and  are  honoured 
with  the  title  of  Effendi. 

The  garrifonof  Candia  confifts  of  forty-fix  compa- 
nies, compoling  a  military  force  of  about  ten  thoufand 
men.  All  thefe  forces  do  not  refide  conftantly  in  the 
city,  but  they  may  be  muftered  in  a  very  fhort  time. 
They  are  all  regularly  paid  every  three  months  except- 
ing the  janiffaries,  none  of  whom  but  the  officers  receive 
pay.  The  different  gradations  of  this  military  body  do 
not  depend  on  the  pacha.  The  council  of  each  company, 
conlifting  of  veterans,  and  of  officers  in  actual  fervice, 
has  the  power  of  naming  to  them.  A  perfon  can  oc- 
cupy the  fame  poft  for  no  longer  than  two  years  ;  but 
the  poft  of  Sorbagi,  or  captain,  which  is  pnrchafed  at 
Conftantinople,  is  held  for  life.  The  oujla,  or  cook, 
is  alfo  continued  in  his  employment  as  long  as  the 
company  to  which  he  belongs  is  fatisfied  with  him. 
Each  company  has  its  almoner,  denominated  imam. 

The  garrifons  of  Canea  and  Retimo,  formed  on  a 
fimilar  plan,  are  much  lefs  numerous.  The  firft  con- 
fifts of  about  three  thoufand  men,  the  other  of  five 
hundred;  but  as  all  the  male  children  of  the  Turks 
are  enrolled  among  the  janiffaries  as  foon  as  born,  the 
number  of  thefe  troops  might  be  greatly  augmented  in 
time  of  war;  but,  to  fay  the  truth,  they  are  far  from 
formidable.  Moft  of  them  have  never  feen  fire,  nor 
are  they  ever  exercifed  in  military  evolutions', 

The  pachas  of  Canea  and  Retimo  are  no  lefs  abfo- 
lute,  within  the  bounds  of  their  re fpective  provinces, 
than  the  pacha  of  Candi3.  They  enjoy  the  fame  pri- 
vileges with  him,  and  their  council  confifts  of  the  fame 
officers.  Thefe  novernors  chief  object  is  to  get  rich 
as  fpeedily  as  poffible  ;  and  in  order  to  accomplifh  that 
end,  they  praclife  all  the  arts  and  cruellies  of  oppref- 
fion;    to  fqueeze  money  from   the  Greeks.     In  truth, 
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Candia  thofe  poor  wretches  run  to  meet  the  chains  with  which 
they  are  loaded.  Envy  which  always  preys  upon  them, 
continually  prompts  them  to  take  up  arms.  It'  fome 
one  among  them  happen  to  enjoy  a  decent  fortune, 
the  reft  afliduoufly  feek  fome  pretence  for  accufing  him 
before  the  pacha,  who  takes  advantage  of  thefe  difTen- 
tions  to  feize  the  property  of  both  the  parties.  It  is 
by  no  means  aftonifhing,  that  under  fa  barbarous  a  go- 
vernment, the  number  of  theGreeks  is  daily  diminifhed. 


There  are  fcarcely 

in   the  ifland,  fixty-five  thoufand   of 

whom  pay  the  carach. 

The  Turks  have  not  poffefied  the 
ifland  for  more  than  one  hundred  and 
twenty  years;  yet,  as  they  are  not 
cxpofed  to  the  fame  oppreilion,  they 
have  multiplied  in  it,  and  raifed  them- 
felves  upon  the  ruin  of  the  ancient 
inhabitants.  Their  number  amounts 
to 

The  Jews,  of  whom  there  are  not 
many  in  the  Illand,  amount  only  to 


150,000  Greeks 


200,000  Turks. 


200 


Total  is  350,200  fouls. 

This  fertile  country  is  in  want  of  nothing  but  in- 
duftrious  hufbandmen,  fecure  of  enjoying  the  fruit  of 
their  labours.  It  might  maintain  four  times  its  prefent 
number  of  inhabitants. 

Antiquity  has  celebrated  the  ifland  of  Crete  as  con- 
taining an  hundred  populous  cities  :  and  the  induftry 
of  geographers  has  preferved  their  names  and  fituations. 
Many  of  thefe  cities  contained  no  fewer  than  thirty 
thoufand  inhabitants; — and  by  reckoning  them,  on 
an  average,  at  fix  thoufand  each,  we  mall  in  all  proba* 
bility  be  rather  within  than  beyond  the  truth.  This 
calculation  gives  for  an  hundred  cities  600,000 

By  allowing  the  fame  number  as  inhabi- 
tants of  the  towns,  villages,  and  all  the  reit 
of  the  iiland,  600,000 


the  whole  number  of  the  inhabitants 

of  ancient  Crete  will  amount  to  1,200,000 

This  number  cannot  be  exaggerated.  When  Can- 
dia was  in  the  hands  of  the  Venetians,  it  was  reckoned 
to  contain  nine  hundred  fourfcore  and  fixteen  vil- 
lages. 

It  appears,  therefore,  that  when  the  ifland  of  Crete 
enjoyed  the  blefling  of  liberty,  it  maintained  to  the 
number  of  eight  hundred  and  forty-nine  thoufand  eight 
hundred  more  inhabitants  than  it  does  at  prefent.  But 
iince  thofe  happier  times,  me  has  been  deprived  of  her 
laws  by  the  tyranny  of  the  Romans;  has  groaned  un- 
der the  deflructive  fway  of  the  monarchs  of  the  lower 
empire  ;  has  been  cxpofed  for  a  period  of  an  hundred 
and  twenty  years  to  the  ravages  of  the  Arabians;  has 
next  pafTed  under  the  dominion  of  the  Venetians;  and 
has  at  laft  been  fubjected  to  the  defpotifm  of  the 
Turks,  who  have  produced  a  dreadful  depopulation  in 
all  the  countries  which  have  beenfubdued  by  their  arms. 

The  Turks  allow  the  Greeks  the  free  exercife  of 
their  religion,  but  forbid  them  to  repair  their  churches 
fer  monaileries;  and  accordingly  they  cannot  obtain 
permiftion  to  repair  their  places  of  worlhip,  or  religious 
hcufes,  but  by  the  powerful  influence  of  gold.  From 
ibis  article  the  pachas  derive  very  confiderable  fums. 


They  have  twelve  bifheps  as  formerly,  the  firft  of  whom 
alliimes  the  title  of  archbifhop  of  Gortynia.  He  re- 
fides  at  Candia  ;  in  which  city  the  metropolitan  church 
of  the  ifland  (lands.  He  is  appointed  by  the  patri- 
arch of  Conftantinople  ;  and  has  the  right  of  nomina- 
ting to  all  other  bifhoprics  of  the  ifland  ;  the  names 
of  which  are,  Gortynia,  Cnoflbu,  Mirabella,  Hyera, 
Gira-petra,  Arcadia,  Cherronefe,  Lambis,  Milopotamo, 
Retimo,  Canea,  Cifamo.  Thefe  bifhoprics  are  nearly 
the  fame  as  under  the  reign  of  the  Greek  emperors. 
The  patriarch  wears  a  tripie  tiara,  writes  his  fignature 
in  red  ink,  and  anfwers  for  all  the  debts  of  the  clergy. 
To  enable  him  to  fulfil  his  engagements,  he  lays  im- 
poiitions  on  the  reft  of  the  bifhops,  and  particularly  on 
the  monafteries,  from  which  he  draws  very  handfomc 
contributions.  He  is  confidered  as  the  head  of  the 
Greeks,  whom  he  protects,  as  far  as  his  (lender  credit 
goes.  The  orders  of  government  are  directed  to  him 
on  important  occafions;  and  he  is  the  only  one  of  all 
the  Greeks  in  the  ifland  who  enjoys  the  privilege  of 
entering  the  city  on  horfeback. 

Candia,  is  the  capital  of -the  above  ifland,  fituated 
on  its  northern  coaft,  in  E.  Long.  25.  o.  N.  Lat.  35. 
30.  It  (lands  on  the  fame  fkuation  which  was  for- 
merly occupied  by  Heraclea,  and  is  the  feat  of  govern- 
ment under  the  Turks.  Its  walls,  which  are  more 
than  a  league  in  compafs,  are  in  good  repair,  and  de- 
fended by  deep  ditches,  but  not  protected  by  any  ex- 
terior forr.  Towards  the  fea  it  has  no  attacks  to 
fear  ;  becaufe  the  fhallownefs  of  the  harbour  renders  it 
inacceffibleto  (hips  of  war. 

The  Porte  generally  commits  the  government  of 
this  ifland  to  a  Pacha  of  three  tails.  The  principal  of- 
ficers, and  feveral  bodies  of  the  Ottoman  foldiery,  are 
ftationed  here.  This  city,  when  under  the  Venetians, 
was  opulent,  commercial,  and  populous  ;  but  it  has 
now  loft  much  of  its  former  ftrength  and  grandeur. 
The  harbour,  naturally  a  fine  bafon,  in  which  (hips  are 
fecurely  (heltered  from  every  ftorm,  is  every  day  beco- 
ming narrower  and  (hallower.  At  prefent  it  admits  only 
boats  and  fmall  (hips  after  they  have  difcharged  a  part 
of  their  freight.  Thofe  veflels,  which  the  Turks 
freight  at  Candia,  are  obliged  to  go  almoft  empty 
to  the  ports  of  Standie,  whether  their  cargoes  are  con- 
veyed to  them  in  barks.  Such  inconveniences  are 
highly  unfavourable  to  commerce  ;  and  as  government 
never  thinks  of  removing  them,  the  trade  of  Candia  is 
therefore  confiderably  decayed. 

Candia,  which  was  embellifhed  by  the  Venetians 
with  regular  ftreets,  handfomc  houfes,  a  fine  fquare, 
and  a  magnificent  ciftern,  contains  at  prefent  but  a 
fmall  number  of  inhabitants,  notwithftanding  the  vaft 
extent  of  the  area  inclofed  within  its  walls.  Several 
divifions  of  the  city  are  void  of  inhabitants.  That  in 
which  the  market-place  (lands  is  the  only  one  which  dis- 
covers any  llir  of  bufinefs,  or  (how  of  affluence.  The 
Mahometans  have  converted  moll  of  the  Chriftian 
temples  into  mofques  ;  yet  they  have  left  two  churches 
to  the  Greeks,  one  to  the  Armenians,  and  a  fynagogue 
to  the  Jews.  The  Capuchins  pofTefs  a  fmall  convent, 
with  a  chapel  in  which  the  vice-conful  of  France  hears 
raafs.  At  prefent  he  is  the  only  Frenchman  who  at- 
tends it,  as  the  French  merchants  have  taken  up  their 
refidence  at  Canea. 

Weft  of  the  city  of  Candia  is  an  extensive  range  of 

h-itts  i- 
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Candiac     hills,  which  are  a  continuation  of  mount   Ida,  and  of  dominions  or  the   Great  Mogul,  bounded  by  Chytor    Candle. 

I         which  the  extremity  forms  the  promontory  of  Dion,  and  Malva  on  the  north,   Orixa  on  the  eaft,  Decan  on  v *~ — 

Candifh.     Qq    tjje  way    t0  Dion,  we  find  Palio  Caftro,  on  the  the  fouth,  and  Guzarat  on  the  weft.     It  is  populous  and 
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ihore  ;  a  name  which  the  modern  Greeks  give  indifre 
rently  to  all  remains  of  ancient  cities.  Its  fituation 
correfponds  to  that  of  the  ancient  Panormus,  which 
flood  north-weft  from  Heraclea. 

The  river  which  runs  weft  of  Candia  was  anciently 
known  by  the  name  of  Triton  ;  near  the  fource  of 
which  Minerva  fprung  from  the  brain  of  Jove.  Loaxus 
is  a  little  farther  diftant.  About  a  league  eaft  of  that 
city,  the  river  Ceratus  flows  through  a  delightful  vale. 
According  to  Strabo,  in  one  part  ef  its  courfe  it  runs 
near  by  GnofTus.  A  little  beyond  that,  is  another 
river  fuppofed  to  be  Therenus,  on  the  banks  of  which, 
fable  relates  that  Jupiter  confummated  his  marriage 
with  Juno.  For  the  fpace  of  more  than  half  a  league 
round  the  walls  of  Candia  there  is  not  a  fingle  tree  to 
be  feen.  The  Turks  cut  them  all  down  in  the  time 
of  the  liege,  and  laid  wafte  the  gardens  and  orchards. 
Beyond  that  extent,  the  country  is  plentifully  covered 


rich  ;  and  abounds  in  cotton,  rice,  and  indigo.  Bram- 
pore  is  the  capital  town. 

CANDLE,  a  fmall  taper  of  tallow,  wax,  or  fper- 
maceti ;  the  wick  of  which  is  commonly  of  feveral 
threads  of  cotton,  fpun  and  twifted  together. 

A  tallow-candle,  to  be  good,  mall  be  half  fheep's 
and  half  bullock's  tallow  ;  for  hog's  tallow  makes  the 
candle  gutter,  and  always  gives  an  offenfivefmell,  with 
a  thick  black  fmoke.  The  wick  ought  to  be  pure,  fuf- 
ficiently  dry,  and  properly  twifted  ;  otherwife  the  candle 
will  emit  an  inconftant  vibratory  flame,  which  is  both 
prejudicial  to  the  eyes  and  infufficient  for  the  diftinct 
illumination  of  objects. 

There  are  two  forts  of  tallow-candles  ;  the  one  dip- 
ped, the  other  moulded  :  the  former  are  the  common 
candles  ;  the  others  are  the  invention  of  the  fieur  le 
Brege  at  Paris. 

As  to  the  method  of  making  candles  in  general  :: 


with   corn  and  fruit  trees.      The  neighbouring  hills     After  the  tallow  hag  been  weighed,  and  mixed  in  th 


are  overfpread  with  vineyards,  which  produce  the 
malmfey  of  mount  Ida, — worthy  of  preference  at  the 
table  of  the  moft  exquifite  connoifTeur  in  wines.  That 
fpecies  of  wine,  though  little  known,  has  a  fine  flavour, 
a  very  pleafant  reliih,  and  is  highly  efteemed  in  the 
i/land. 

CANDIAC,  (John  Lewis)  a  premature  genius, 
born  at  Candiac  in  the  diocefe  of  Nifmes  in  France,  in 
1 719.  In  the  cradle  he  diftinguifhed  his  letters  :  at  13 
months,  he  knew  them  perfectly :  at  three  years  of 
age,  he  read  Latin,  either  printed  or  inmanufcript  :  at 
four,  he  trauflated  from  that  tongue  :  at  fix,  he  read 
Greek  and  Hebrew  ;  was  mafter  of  the  principles  of 
arithmetic,  hiftory,  geography,  heraldry,  and  the  fci- 
ence  of  medals  ;  and  had  read  the  beft  authors  on  al- 
moft  every  branch  of  literature.  He  died  of  a  compli- 
cation of  difbrders,  at  Paris,  in  1726. 

CANDIDATE,  a  perfon  who  afpires  to  fome  public 
office. 

In  the  Roman  commonwealth,  they  were  obliged  to 
wear  a  white  gown  during  the  two  years  of  their  foli- 
citing  a  place.  This  garment,  according  to  Plutarch, 
they  wore  without  any  other  clothes,  that  the  people 
might  not  fufpecl  they  concealed  money  for  purchahng 
votes,  and  alfo  that  they  might  more  eafily  fhow  to  the 
people  the  fears  of  thofe  wounds  they  had  received  in 
fighting  for  the  defence  of  the  commonwealth.  The  can- 
didates ufually  declared  their  pretenfioiis  a  year  before 
the  time  of  election,  which  they  fpent  in  making  in- 
tereft  and  gaining  friends.  Various  arts  of  popularity 
were  practifed  for  this  purpofc,  and  frequent  circuits 
made  round  the  city,  and  vifits  and  compliments  to  all 
forts  of  perfons,  the  procefs  of  which  was  called  ambi- 
tus.     See  Ambitus. 

CANDIDATI  milites,  an  order  of  foldiers,  a- 
mong  the  Romans,  who  ferved  as  the  emperor's  body- 
guards to  defend  him  in  battle.     Thev  were  thetalleft 


due  proportions,  it  is  cut  into  very  fmall  pieces,  that 
it  may  melt  the  fooner  ;  for  the  tallow  in  lumps,  as  it 
comes  from  the  butchers,  would  be  in  danger  of  burn- 
ing or  turning  black,  if  it  were  left  too  long  over  the 
fire.  Being  perfectly  melted  and  ikimmed,  they  pour 
a  certain  quantity  of  water  into  it,  proportionable  to 
the  quantity  of  tallow.  This  ferves  to  precipitate  to 
the  bottom  of  the  vefTel  the  impurities  of  the  tallow 
which  may  have  efcaped  the  fkimmer.  No  water,  how. 
ever,  muft  be  thrown  into  the  tallow  defigned  for  the 
three  firft  dips;  becaufe  the  wick,  being  ftill  quite  dry, 
would  imbibe  the  water,  which  m'.,es  the  candles 
crackle  in  burning,  and  renders  fh*m  of  bad  ufe.  The 
tallow,  thus  melted,  is  poured  into  a  tub,  through  a 
coarfe  iieve  of  horfe-hair,  to  purify  it  ftill  more,  and 
may  be  ufed  after  having  flood  three  hours.  It  will, 
continue  fit  for  ufe  24  hours  in  fummer  and  15  in  win- 
ter. The  wicks  are  made  of  fpun  cotton,  which  the 
tallow-chandlers  buy  in  fkains,  and  which  theywindup 
into  bottoms  or  clues.  Whence  they  are  cut  out,  with 
an  inftrument  contrived  on  purpofe,  into  pieces  of  the 
length  of  the  candle  required  ;  then  pin  on  the  fticks  or 
broaches,  or  elfe  placed  in  the  moulds,  as  the  candles 
are  intended  to  be  either  dipped  or  moulded. 

Wax-candles  are  made  of  a  cotton  or  flaxen  wick, 
flightly  twifted,  and  covered  with  white  or  yellow 
wax.  Of  thefe,  there  are  feveral  kinds  :  fome  of  a 
conical  figure,  ufed  to  illuminate  churches,  and  in. 
proceffions,  funeral  ceremonies,  &c.  (fee  Taper)  ;. 
others  of  a  cylindrical  form,  ufed  on  ordinary  occa- 
fions.  The  firft  are  either  made  with  a  ladle  or  the 
hand.  1.  To  make  wax-candles  with  the  ladle.  The 
wicks  being  prepared,  a  dozen  of  them  are  tied  by 
the  neck,  at  equal  diftances,  round  an  iron  circle,  fuf- 
pended  over  a  large  bafon  of  copper  tinned,  and  full 
of  melted  wax :  a  large  ladle  full  of  this  wax  is  poured 
gently  on  the  tops  of  the  wicks  one  after  another, 


and  ftrongeft  of  the  whole  troops,  and  moft  proper  to     and  this  operation  continued    till  the  candle  arrive  at 


kifpire  terror.  They  were  called  candidal,  becaufe 
clothed  in  white,  either  that  they  might  be  more  con- 
fpicuous,  or  becaufe  they  were  confidered  in  the  way 
of  preferment. 

CANDISH,.  a  considerable  province  of  Afia,  in  the 


its  deftined  bigntfs  ;  with  this  precaution,  that  the 
three  firft  tadles  be  poured  en  at  the  top  of  the  wick, 
the  fourth  at  the  height  of  i,  the  fifth  at  1,  and  the 
fixthati,  in  order  to  give  the  candle  its  pyramidal 
form.     Then  the  candles  are  taken  down,  kept  warm,, 

and: 
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Candle,    and  rolled  and  fmoothed  upon  a  walnut-tree  table,  with     no  draw-back  fhall  be  allowed  on  the  exportation  of    Candle. 


"*  a  long  fqnare  internment  of  box,  fmooth  at  the  bottom. 
2.  As  to  the  manner  of  making  wax-candles  by  the 
hand,  they  begin  to  foften  the  wax,  by  working  it  fe- 
veral  times  in  hot  water,  contained  in  a  narrow  but 
deep  caldron.  A  piece  of  the  wax  is  then  taken  out, 
and  difpofed  by  little  and  little  around  the  wick,  which 
is  hung  on  a  hook  in  the  wall,  by  the  extremity  oppo- 
site to  the  neck  ;  fo  that  they  begin  with  the  big  end, 


any  foreign  candles  imported.     8.  Ann.  cap.  9.  23  Geo.  v™ 
II.  cap.  2r. 

The  Roman  candles  were  at  fi-rffc  little  firings  dipt 
in  pitch,  or  fnrrou  tided  with  wax  ;  though  afterwards 
they  made  them  of  the  papyrus,  covered  likewife  with 
wax  ;  and  fometimes  alfo  of  ruihes,  by  flripping  off 
the  outer  rind,  and  only  retaining  the  pith. — For  reli- 
gious offices,  wax  candles  were  ufed  ;  for  vulgar  ufes, 


diminiihing  ftill  as  they  defcend  towards  the  neck.    In     thofe  of  tallow.  Lord  Bacon  propofes  candles  of  divers 

other  refpeds  the  method  is  nearly  the  fame  as  in  the 

former  cafe.     However,  it  muft  be  obferved,  that,  in 

the  former  cafe,  water  is  always  ufed  to  moiften  the  fe- 

veral  inftruments,  to  prevent  the  wax  from  {ticking  ; 

and  in  the  latter,  oil  of  olives,  or  lard,   for  the  hands, 

Sec.     The  cylindrical  wax-candles  are  either  made  as 

the  former,    with  a  ladle,  or  drawn.     Wax-candles 

drawn,  are  fo  called,  becanfe  actually   drawn  in  the 

manner  of  wire,  by  means  of  two  large  rollers  of  wood, 

turned  by   a  handle,    which,    turning  backwards  and 

forwards  feveral  times,  pafs  the  wick  through  melted 

wax  contained  in  a  brals  bafon,   and  at  the  fame  time 

through  the  holes  of  an  inftrument  like  that  ufed  for 

drawing  wire  fattened  at  one  fide  of  the  bafon. 

If  any  chandlers  in  Britain  mix  with  their  wares  any 
thing  deceitfully,  &c.  the  candles  fhall  be  forfeited. 
Stat.  23  Eliz.  and  a  tax  or  duty  is  granted  on  candles,  by 
3  and  9  Anne,  cap.  6.  made  for  fale,  of  one  penny  a 
pound,  befides  the  duty  upon  tallow,  by  8  Anne,  cap. 
9.  And  by  24  Geo.  III.  cap.  11.  an  additional  duty 
of  an  halfpenny  a  pound  :  and  by  the  fame  an  additional 
duty  of  an  halfpenny  a  pound  is  laid  upon  all  candles 
imported  (except  thofe  of  wax  and  fpermaceti,for  which 
fee  IVjx-Candles),  fubject.  alfo  to  the  two  additional 
5  per  cents,  im  poled  by  19  and  22  Geo.  III.  betides 
the  duty  of  2^d.  formerly  impofed  by  2  W.  fell".  2. 
cap.  4.  8  Anne,  cap.  9.  and  9  Anne,  cap.  6.  And 
every  maker  of  candles,  other  than  wax  candles,  for 
fale,  fliall  annually  take  out  a  licence  at  L.  I.  The 
maker  of  candles  ill  all,  in  four  weeks  within  the  bills, 
and  elfewhere  in  fix  weeks,  after  entry,  clear  off  the 
duties  on  pain  of  double  duty  :  nor  fell  any  after  de- 
fault  in  payment  on  pain  of  double  value  ;  8  Anne, 


compofitions  and  ingredients,  as  alfo  of  different  forts  of 
wicks;  with  experiments  of  the  degrees  of  duration,  and 
light  of  each.  Good  houfewives  bury  their  candles  in 
flour  or  bran,  which  it  is  faid  increafes  their  lafting  al- 
moft  half. 

Experiments  to  determine  the  real  and  comparative  value 
of  burning  Candles  of  different  forts  and  fizes. 

Numb.  oflWeightThetimejThetirne  The  expencc 
candles  of  one  one  can- that  one  in  1%  hours 
in  one  candle,  dklafted  pound  when  candles 
pound.  willlaft.  are  at  6d.  per 

dozen,   which 

alfo  fhows  the 

proportion    of 

the      expenc^ 

at    any    price 

per  dozen. 

Farthings  and 

100th  parts. 

4.85 

5.70 

6.54 

6.96 

7.50 

8-94 
8.47 

9-53 

Mould-candle 

at  7s.  per  doz. 

7.87 

9.28 

N.  B. 


Small  wick 
Large  wick 


18- 
19 

12 

74 

8 

54 
Mould 

candles. 

Si 
4 


Oz.Dr 


14 

15' 

5k 
8 

1 

o 

13 


12 

o 


Hr.  Min-Hr.  Min 


15 

40 
40 
27 
36 

9 
15 

J9 


20 
3 


59  26 

5o  34 
44  2 
41  24 
38  24 
32  12 

34  o 
30  15 


42  39 
36  20 


"he  time  that  one  candle  lafted  was  taken 
from  an  average  of  feveral  trials  in  each  fize. 

It  is  obferveable,  in  optics,  that  the  flame  of  two 
cap.  9.  The  makers  of  candles  are  not  to  nfe  melting  candles  joined,  give  a  much  ftronger  light  than  both 
houfes,  without  making  a  true  entry, on  pain  of  L.  100,  of  them  fcparate.  The  obfervation  was  fuggefted  by 
and  to  give  notice  of  making  candles  to  the  excife  officer  Dr  Franklin.  Probably  the  union  of  the  two  flames 
for  the  duties:  and  of  the  number,  &c.  or  fhall  produces  a  greater  degree  of  heat,  whereby  the  vapour 
forfeit  L.  50,  ftar.  11.  Geo.  I.  cap.  30.  See  alfo  is  attenuated,  and  the  particles  of  which  light  confifts 
23  Geo.    II.  cap.  21.   and   26  Geo.  II.  cap.    32.     No     more  copioufly  emitted. 


maker  of  candles  for  fale  fhall  begin  to  make  candles, 
without  notice  firft  given  to  the  officer,  unlefs  from 
September  29:11  to  March  25th  yearly,  between  ftven 
in  the  morning  and  five  in  the  evening,  and  from 
March  25th  to  September  29th,  between  five  in  the 
morning  and  feven  in  the  evening,  on  pain  of  L.  10, 
10  Anne,  cap.  26.  The  penalty  of  obftructing  the 
officer  is  L.  20,  and  of  removing  of  candles  before  they 
are  furveyed  L.  20,  8  Ann'e,  cap.  9.  The  penalty 
of  privately  making  candles  is  the  forfeiture  of  the 
fame  and  utenfils,  and  L.  100,  5  Geo.  III.  cap.  43. 
And  the  penalty  of  mingling  weighed  with  unweigbed 
candles,  of  removing  them  before  they  are  weighed, or 
of  concealing  them,  is  the  forfeiture  of  L.  100,  11 
Geo.  cap.  30.     Candles,  for  which  the  duty  hath  been 

paid,  may  be  exported,  -and. the  duty  drawn  back ;  but     this  purpofe,  either  in  a  wide-mouthed  phial  or  in  a 

loofe 


Lighting  a  Candle  by  a  fmallfpark  of  electricity.  This 
method,  which  is  an  invention  of  Dr  Ingenhoufz,  is 
recorded  in  the  Phil.  Tranf.  vol.  68.  It  is  done  by 
a  fmall  phial,  having  eight  or  ten  inches  of  metallic 
coaling,  or  even  lefs,  charged  with  electricity,  which 
may  be  done  at  any  time  of  the  night  by  a  perfon 
who  has  an  electric  machine  in  his  room.  "  When  I 
have  occaflon  to  light  a  candle,"  fays  he,  "  I  charge 
a  fmall  coated  phial,  whofe  knob  is  bent  outwards,  fo 
as  to  hang  a  little  over  the  body  of  the  phial  ;  then  I 
wrap  fome  loofe  cotton  over  the  extremity  ef  a  long 
brafs  pin  or  wire,  fo  as  to  flick  moderately  faft  to 
its  fubftance.  I  next  roll  this  extremity  of  the  pin 
wrapped  up  with  cotton  in  fome  fine  powder  of  refin, 
(which  I  always  keep  in^readinefs  upon  the  table  for 
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Candle,    loofe  paper)  ;  this  being  done,  I  apply  the  extremity 

Candle-    of  the  "pin  or  wire  to  the  external  coating  of  the  char- 

barry.      gec]  phial,  and  bring  as  quickly  as  poffible   the  other 

*       '  extremity  wrapped  round  with  cotton  to  the  knob  : 

the  powder  of  refin  takes  fire,  and  communicates  its 

flame  to  the  cotton,  and  both  together  burn  long  e- 

nough  to  light  a  candle.     As  I  do  not  want  more  than 

half  a  minute  to  light  my  candle  in  this  way,  I  find  it 

a  readier  method   than  kindling  it  by  a  Hint  and  Heel, 

or  calling  a  fervant.     I  have  found,    that  powder  of 

white  or  yellow  refin  lights  eafier  than  that  of  brown. 

The  farina  lycopodii  may  be  ufed  for  the  fame  purpofe  : 

but  it  is  not  lb  good  as  the  powder  of  refin,   becaufe  it 


Candy. 


CANDLEMAS,  a  feaft  of  the  church  held  on  the  Candlemas 
fccond  day  of  February,  in  honour  of  the  purification 
of  the  Virgin  Mary.  It  is  borrowed  from  the  practice 
of  the  ancient  Chriftians,  who  on  that  day  ufed  abun- 
dance of  lights  both  hi  their  churches  and  proceffions, 
in  memory,  as  is  fuppofed,  of  our  Saviour's  being  on 
that  day  declared  by  Simeon  "  to  be  a  light  to  lighten 
the  Gentiles."  In  imitation  of  this  cufiom,  the  Roman- 
catholics  on  this  day  confecrate  all  the  tapers  and 
candles  which  they  nfe  in  their  churches  during  the 
whole  year.  At  Rome,  the  Pope  performs  that  ce- 
remony himfelf;  and  diftributes  wax-candles  to  the 
cardinals  and  others,    who  carry   them    in  proceffion 


does  not  take  fire  quire  fo  readily,  requiring  a  ftronger     through  the  great  hall  of  the   Pope's  palace.     This 


fpark  not  to  mifs  ;  befides,  it  is  foon  burnt  away.  By 
dipping  the  cotton  in  oil  of  turpentine,  the  fame  efftcT: 
may  be  as  readily  obtained,  if  you  take  a  jar  fomewbat 
greater  in  fize.  Tiiis  oil  will  inflame  fo  much  the 
readier  if  you  ftrew  a  few  fine  particles  of  brafs  upon  it. 
The  pin  duft  is  the  bed  for  this  purpofe  f  but  as  this  oil 
is  fcattered  about  by  the  exploiion,  and  when  kindled 
fills  the  room  with  much  more  fmoke  than  the  powder 
of  refin,  I  prefer  the  laft. 


ceremony  was  prohibited  in  England  by  an  order  of 
council  in  1548. 

Candlemas,  in  England,  is  made  one  of  the  four 
terms  of  the  year  for  paying  and  receiving  rents  or 
borrowed  money,  &c. — In  the  courts  of  law,  Candle- 
mas term  begins  15th  January,  and  ends  3d  February. 

CANDLESTICK,  an  inftrument  to  hold  a  candle, 
made  in  different  forms,  and  of  all  forts  of  matter. 

The  golden  candleftick  was  one  of  the  facred  uten- 


C a?! dle- Bombs,  a  name  given  to  fmall  glafs  bubbles,  fils  made  by  Mofcs  to  be  placed  in  the  Jewifh  taber- 

having  a  neck  about  an  inch  long,  with  a  very  (lender  nacle.     It  was  made  of  hammered  gold,  a  talent  in 

bore,  by  means  of  which  a  fmall  quantity  of  water  is  weight.     It  conlifted   of  feven  branches  fupported  by 

introduced  into  them,  and  the  orifice  afterwards  clofed  a  bafe  or  foot.     Tliefe  branches  were  adorned  at  equal 

tip.     This  ftalk  being  put  through  the  wick  of  a  burn-  diftances  with  fix  flowers  like  lilies,  and  with  as  many 


ing  candle,  the  vicinity  of  the  flame  foon  rarifies  the 
water  into  Ream,  by  the  elafticity  of  which  the  glafs 
is  broken  with  a  loud  crack. 

Candle  is  alfo  a  term  of  medicine,  and  is  reckoned 
among  the  inflruments  of  furgery.     Thus  the  candela 


bowls  and  knobs  placed  alternately.  Upon  the  ftock 
and  fix  branches  of  the  candleftick  were  the  golden 
lamps,  which  were  immoveable,  wherein  were  put  oil 
and  cotton. 

Thefe  feven  lamps  were  lighted  every  evening,  and 


fumalis,  or  the  candela pro  fuffitu  odorata,  is  a  mafs  of     extingnifhed  every  morning.  The  lamps  had  their  tongs 


an  oblong  form,  confuting  of  odoriferous  powders, 
mixed  up  with  a  third  or  more  of  the  charcoal  of  wil- 
low or  lime  tree,  and  reduced  to  a  proper  confifience 
with  a  mucilage  of  gum  tragacanth,  labdanum,  or  tur- 
pentine. It  is  intended  to  excite  a  grateful  fmell  with- 
out any  flame,  to  correct  the  air,  to  fortify  the  brain, 
and  to  excite  the  fpirits. 

Medicated  Candle,  the  fame  with  Bougie. 
Candle.  Sale  or  auction  by  inch  of  candle,  is  when 
a  fmall  piece  of  candle,  being  lighted,  the  byftanders 
are  allowed  to  bid  for  the  merchandize  that  is  felling  ; 
but  the  moment  the  candle  is  out,  the  commodity  is 
adjudged  to  the  laft  bidder. 

There  is  alfo  an  excommunication  by  inch  of  can- 
dle ;  when  the  finner  is  allowed  to  come  to  repentance 
while  a  candle  continues  burning  ;  but  after  it  is  con- 
fumed,  he  remains  excommunicated  to  all  intents  and 
purpofe  s. 

Rufh- Candles,  ufed  in  different  parts  of  England, 
are  made  of  the  pith  of  a  fort  of  ru (lies,  peeled  orftrip- 
ped  of  the  fkin,  except  on  one  fide,  and  dipped  in  melt- 
ed greafe. 

CANDLE-IVood,  flips  of  pine  about  the  thicknefs 
of  a  finger,  ufed  in  fome  places  to  burn  inftead  of 
candles,  giving  a  viry  good  light.  The  French  in- 
habitants of  Tonuga  nfe  flips  of  yellow  fan tal -wood 
for  the  fame  purpofe,  and  under  the  fame  denomina- 
tion, which  yields  a  clear  flame  though  of  a  green 
colour. 

CANDLEBERRY  tree,  in  botany,  the  Englilh 
name  of  the  Myrjca, 


or  fnuffers  to  draw  the  cotton  in  or  out,  and  diflies 
underneath  them  to  receive  the  fparks  or  droppings  of 
the  oil.  This  candleftick  was  placed  in  theanticharnber 
of  the  fanctuary  on  the  fouth  fide,  and  ferved  to  illu- 
minate the  altar  of  perfume  and  the  tabernacle  of  the 
fhew-bread.  When  Solomon  had  built  the  temple  of 
the  Lord,  he  placed  in  it  ten  golden  candlefticks  of  the 
fame  form  as  that  defcribed  by  Mofes,  five  on  the  north 
and  five  on  tne  fouth  fide  of  the  holy  place  :  But  after  the 
Babyionilh  captivity,  the  golden  candleftick  was  again 
placed  in  the  temple,  as  it  had  been  before  in  the 
tabernacle  by  Mofes.  This  facred  utenfil,  upon  the 
deftruciion  of  the  temple  by  the  Romans,  was  lodged 
in  the  temple  of  peace  built  by  Vcfpafian  ;  and  the  re- 
prefentation  of  it  is  ftill  to  be  feen  on  the  triumphal 
arch  at  the  foot  of  mount  Palatine,  on  which  Vefpafi- 
an's  triumph  is  delineated. 

CANDY,  a  large  kingdom  of  Afia,  in  the  ifland 
of  Ceylon.  It  contains  about  a  quarter  of  the  ifland  ; 
and  as  it  is  encomp^ffed  with  high  mountains,  and  co- 
vered with  thick  fore  lis,  through  which  the  roads  and 
paths  are  narrow  and  difficult,  the  king  has  them 
guarded  to  prevent  his  fnbjecfs  from  going  into  other 
countries.  It  is  hill  of  hills,  from  whence  rivulets  pro- 
ceed which  are  full  of  rilh  ;  but  as  they  run  among  the 
rocks,  they  are  not  fit  for  boats  :  however,  the  inha- 
bitants are  very  dexterous  in  turning  them  to  water 
their  land,  which  is  fruitful  in  rice,  pulfe,  and  hemp, 
The  king  is  abfolute,  and  his  fubjeefs  are  idolaters, 
The  capital  town  is  of  the  fame  name. 

Candy,  a  town  of  Afia,  and  capital  of  a  kingdom 
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-Canea. 


of  the  fame  name,  in  the  ifland  of  Ceylon.  It  has  been 
often  burnt  by  the  Portuguefe,  when  they  were  matters 
of  thefe  coafts.  The  houfes  are  very  poor,  low,  and 
badly  furniihed.     E.  Long.  79.  12.  N.  Lat.  7.  35. 

Candy,  or  Sngar-Cati^y,  a  preparation  of  fugar  made 
by  melting  and  cryftaliizing  it  fix  or  feven  times  over,  to 
render  it  hard  or  tranfparent.  It  is  of  three  kinds, 
white,  yellow,  and  red.  The  white  comes  from  the 
loaf-fugar,  the  yellow  from  the  caflbnado,  and  the  red 
from  the  mufcavado. 

CANDYING,  the  act  of  preferving  fimples  in  fub- 
ftance,  by  boiling  then:  in  fugar.  The  performance  of 
this  originally  belonged  to  the  apothecaries,  but  is  now 
become  a  part  of  the  bufmefs  of  the  confectioner. 

CANE,  inbotany.     See  Arundo  and  Calamus. 

Cane,  denotes  alfo  a  walking  flick.  It  is  cuftomary 
to  adorn  it  with  a  head  of  gold,  filvet,  agate,  &c. 
Some  are  without  knots,  and  very  fmooth  and  even  ;  o- 
thers  are  full  of  knots  about  two  inches  diftance  from 
one  another.  Thefe  lafl  have  very  little  elafticity,  and 
will  not  bend  fo  well  as  the  others. 

Canes  of  Bengal  are  the  molt  beautiful  which  the 
Europeans  bring  into  Europe.  Some  of  them  are  fo 
fine,  that  people  work  them  into  bowls  or  vefTels,  which 
being  varnifhed  over  in  the  infide,  with  black  or  yel- 
low lacca,  will  hold  liquors  as  well  as  glafs  or  China 
ware  does  ;  and  the  Indians  ufe  them  for  that  pur- 
pofe. 

Cane  is  alfo  the  name  of  a  long  meafure,  which  dif- 
fers according  to  the  feveral  countries  where  it  is  ufed. 
At  Naples  the  cane  is  equal  to  7  feet  34  inches  Eng- 
lilh  meafure  :  the  cane  of  Thouloufe  and  the  Upper 
Languedoc,  is  equal  to  the  Varre  of  Arragon,  and 
contains  five  feet  8^.  incites  ;  at  Montpellier,  Provence, 
Dauphine,  and  the  Lower  Languedoc,  to  fix  Englilh 
feet  51  inches. 

CANEA,  a  confiderable  town  of  the  ifiand  of  Can- 
dia,  where  a  bafhaw  refides.  It  was  built  by  the  Ve- 
netians, and  occupies  part  of  the  fite  of  the  ancient 
Cydonia.  It  is  but  about  two  miles  in  compafs  ;  en- 
circled on  the  land  fide  with  a  fingle  wall,  extremely 
thick  ;  and  defended  by  a  broad  and  deep  ditch,  cut 
through  a  bed  of  rock,  which  extends  all  around  the 
wall.  By  cutting  it  flill  deeper,  they  might  caufe  the 
fea  to  flow  round  its  ramparts  ;  on  which  they  have 
raifed  high  platforms,  that  their  great  guns  might 
command  a  wider  extent  of  the  adjacent  plain.  The 
city  has  only  one  gate,  the  gate  of  Retimo,  protected 
by  an  half- moon  battery,  which  is  the  only  exterior  fort. 
The  fide  which  faces  the  fea  is  the  belt  fortified.  On 
the  left  of  the  harbour  are  four  batteries,  rifingone  above 
another,  and  planted  with  a  number  of  large  cannons 
of  caft  metal,  marked  with  the  arms  of  Venice.  The 
firft  of  thefe  batteries  Hands  clofe  on  the  brink  of  the 
fea.  The  right  fide  of  the  harbour  is  defended  only 
by  a  ftrong  wall,  extending  along  a  chain  of  pointed 
rocks  which  it  is  dangerous  for  mips  to  approach.  At 
the  extremity  of  this  wall,  there  is  an  old  caflle,  falling 
into  ruins.  Beneath  that  caflle,  the  Venetians  had  im- 
jnenfe  arfenals,  vaulted  with  ftone.  Each  of  thefe 
vaults  was  of  fufhcient  length,  breadth,  and  height,  to 
ferve  as  a  work-mop  for  building  a  fhip  of  the  line. 
The  ground  is  Hoping,  and  the  ontermoit  part  of  thefe 
capacious  arfenals  is  on  a  level  with  the  fea  ;  fo  that  h 
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was  very  eafy  to  launch  the  fhips  built  there  into  the    Cancila. 

water.  The  Turks  are  fuffering  that  magnificent  work  * — * * 

to  fall  into  ruins. 

The  city  of  Canea  is  laid  out  on  a  fine  plan.  The 
ftreets  are  large  and  ftraight ;  and  the  fquares  adorned 
with  fountains.  There  are  no  remarkable  buildings 
in  it.  Moft  of  the  houfes  are  flat-roofed,  and  have  on- 
ly one  ftory.  Thofe  contiguous  to  the  harbour  are 
adorned  with  galleries,  from  which  yon  enjoy  a  de- 
lightful profpect.  From  the  windows  you  difcover 
the  large  bay  formed  between  Cape  Spada  and  Cape 
Melee,  and  all  the  fhips  that  are  entering  in  or  paf- 
fing  out.  The  harbour,  at  prefent,  receives  fhips  of 
200  tons  burden  ;  and  it  might  be  enlarged  fo  as  to 
admit  the  largefl  frigates.  Its  mouth  is  expofed  to  the 
violence  of  the  north  winds,  which  fometimes  fwell  the 
billows  above  the  ramparts.  Bur,  as  it  is  narrow,  and 
the  bottom  is  good,  fhips  that  are  well  moored  run  no 
danger.  At  the  time  when  Tournefort  vifited  Crete, 
Canea  did  not  contain  more  than  five  or  fix  thoufand 
inhabitants.  But,  at  prefent,  when  the  gates  of  Gira- 
Petra,  Candia,  and  Retimo  are  choaked  up,  the  mer- 
chants have  retired  to  Canea  ;  and  it  is  reckoned  to 
contain  16,000  fouls.  The  environs  of  the  town  are  ad- 
mirable ;  being  adorned  with  forefts  of  olive-trees  mix- 
ed with  fields,  vineyards,  gardens,  and  brooks  border- 
ed with  myrtle-trees  and  laural-rofes.  The  chief  re- 
venue of  thie  town  confifls  in  oil-olive.  E.  Long.  24. 
15.  N.  Lat.  35.  28. 

CANELLA,  in  botany:  A  genus  of  the  monogy- 
nia  order  belonging  to  the  dodecandria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  12th  or- 
der, Holoracetf.  The  calyx  is  three  lobed  ;  the  petals 
are  five  ;  the  antherae  16,  growing  to  an  urceolated  or 
bladder-fhaped  nectarium  ;  and  the  fruit  is  a  trilocular 
berry,  with  two  feeds.  There  is  but  one  fpecies,  the 
alba  ;  which  grows  ufually  about  20  feet  high,  and 
eight  or  ten  inches  in  thicknefs,  in  the  thick  woods  of 
moil  of  the  Bahama  iflands.  The  leaves  are  narrow  at 
the  ftalk,  growing  wider  at  their  ends,  which  are  broad 
and  rounding,  having  a  middle  rib  only  ;  they  are  very 
fmooth,  and  of  a  light  Ihining  green.  In  May  and 
June  the  flowers,  which  are  pentapetalous,  come  forth 
in  chillers  at  the  ends  of  the  branches  :  they  are  red, 
and  very  fragrant,  and  are  fucceeded  by  round  berries, 
of  the  fize  of  large  peas,  green,  and  when  ripe  (which 
is  in  February)  purple,  containing  two  mining  black 
feeds,  flat  on  one  fide,  otherwife  not  unlike  in  lhape  pi.  CXVI 
to  a  kidney  bean  :  thefe  feeds  in  the  berry  are  enve- 
loped in  a  (limy  mucilage.  The  whole  plant  is  very 
aromatic,  the  bark  particularly,  being  more  11  fed  in 
diflilling,  and  in  greater  efteem,  in  the  more  northern 
parrs  of  the  world  than  in  Britain. 

The  bark  is  the  canella  alba  of  the  fhops.  It  is 
brought  to  us  rolled  up  into  long  quills,  thicker  than 
cinnamon,  and  both  outwardly  and  inwardly  of  a  whi- 
tifh  colour,  lightly  inclining  to  yellow.  Infufions  of 
it  in  water  are  of  a  yellowilh  colour,  and  fmell  of  the 
canella  ;  but  they  are  rather  bitter  than  aromatic. 
Tinclures  in  rectified  fpirit  have  the  warmth  of  the 
bark,  but  little  of  its  fmell.  Proof-fpirit  diffblves  the; 
aromatic  as  well  as  the  bitter  matter  of  the  canella,  and 
is  therefore  the  beft  menftruum. 

The  canella  is  the  interior  bark  freed  from  an  outward 
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Candle    thin  rough  one,  and  dried  in  the  lhade  The  (hops  diftin- 
i|         guiih  two  forts  of  caneila,  differing  from  each  other 

Canes.  jn  tne  length  and  thicknefs  of  the  quills  :  they  are 
both  the  bark  of  the  fame  tree  ;  the  thicker  being 
taken  from  the  trunk,  and  the  thinner  from  the  branch- 
es. This  bark  is  a  warm  pungent  aromatic,  though 
not  of  the  moil  agreeable  kind  :  nor  are  any  of  the 
preparations  of  it  very  grateful. 

Cauella  alba  is  often  employed  where  a  warmftimu- 
lant  to  the  ftomach  is  necellary,  and  as  a  corrigent  of 
other  articles.  It  is  now,  however,  little  ufed  in  com- 
poiition  by  the  London  college  ;  the  only  official  for- 
mula which  it  enters  being  the  pulvis  aloeticus  :  but 
with  the  Edinburgh  college  it  is  an  ingredient  in  the 
tinctura  amara,  vinum  amarum,  vinum  rhei,  &c.  It 
is  ufeful  as  covering  the  tafte  of  fome  other  articles. — 
This  bark  has  been  confounded  with  that  called  Win- 
ter's bark,  which  belongs  to  a  very  different  tree.  See 

WlNTERA. 

CANELLE,  orCANE-LANP,  a  large  country  in  the 
illand  of  Ceylon,  called  formerly  the  kingdom  of  Cota. 
It  contains  a  great  number  of  cantons,  the  principal  of 
which  are  occupied  by  the  Dutch.  The  chief  riches  of 
this  country  coufiils  in  cinnamon,  of  which  there  are 
large  forefts.  There  are  five  towns  on  the  coaft,  fome 
forts,  and  a  great  number  of  harbours.  The  reft  of 
the  country  is  inhabited  by  the  natives  ;  and  there  are 
feveral  rich  mines,  from  whence  they  get  rubies,  fap- 
phires,  topazes,  cats-eyes,  and  feveral  other  precious 
itones. 

CANEPHORiE,  in  Grecian  antiquity,  virgins  who, 
when  they  became  marriageable,  prefented  certain  baf- 
kets  full  of  little  curiofities  to  Diana,  in  order  to  get 
leave  to  depart  out  of  her  train,  and  change  their  ftate 
of  life. 

CANEPHORIA,  in  Grecian  antiquity,  a  ceremo- 
ny which  made  part  of  a  feaft,  celebrated  by  the  Athe- 
nian virgins  on  the  eve  of  their  marriage-day.  At 
Athens  the  canephoria  confifted  in  this  ;  that  the  maid, 
conducted  by  her  father  and  mother,  went  to  the  tem- 
ple of  Minerva,  carrying  with  her  a  baiket  full  of  pre- 
sents to  engage  the  goddefs  to  make  the  marriage- 
Hate  happy ;  or,  as  the  fcholiaft  of  Theocritus  has  it, 
the  baiket  was  intended  as  a  kind  of  honourable  a- 
mends  made  to  that  goddefs,  the  protectrix  of  virgi- 
nity, for  abandoning  her  party  ;  or  as  a  ceremony  to 
appeafe  her  wrath.  Suidas  calls  it  afeftival  in  honour 
of  Diana. 

Canephoria,  is  alfo  the  name  of  a  feftival  in  ho- 
nour of  Bacchus,  celebrated  particularly  by  the  Athe- 
nians, on  which  the  young  maids  carried  golden  baf- 
kets  full  of  fruit,  which  bafkets  were  covered,  to  con- 
ceal the  myflery  from  the  uninitiated. 

CANES,  in  Egypt  and  other  eaflern  countries,  a 
poor  fort  of  buildings  for  the  reception  of  ftrangers  and 
travellers.  People  are  accommodated  in  thefe  with  a 
room  at  a  fmall  price,  but  with  no  other  neceflaries  ; 
fo  that,  excepting  the  room,  there  are  no  greater  ac- 
commodations in  thefe  houfes  than  in  the  defarts,  on- 
ly that  there  is  a  market  near. 

Canes  Venatici,  in  aftronomy,  the  grey-hounds,  two 
newconilellations,  firft  eftabliihed  by  Hevelius,  between 
the  tail  of  the  Great  Bear  and  Bootes's  arms,  above 
the  Coma  Berenices.  The  firfl  is  called  ajlerion,  be- 
ing that  next  the  Bear's  tail ;  the  other  chara.  They 
Vol,  IV. 
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comprehended  23  ftars,  of  which  Tycho  only  obferved 
two.  The  longitudes  and  latitudes  of  each  are  given 
by  Hevelius.     in  the  Britifli  Catalogue  they  are  25. 

CANETO,  a  firong  town  of  Italy  in  the  duchy 
of  Mantua,  feated  on  the  river  Oglio,  which  was 
taken  by  the  Imperialiils  in  1701,  by  the  French 
in  1 702,  afterwards  by  the  Imperialifls,  and  then 
by  the  French  in  1705.  E.  Long.  10.  45.  JN.  Lat. 
40.  5;. 

CANGA,  in  the  Chinefe  affairs,  a  wooden  clog 
borne  on  the  neck,  by  way  of  punilhment  for  divers 
offences.  The  canga  is  compofed  of  two  pieces  of 
wood  notched,  to  receive  the  criminal's  neck  ;  the  load 
lies  on  his  fhoulders,  and  is  more  or  lefs  heavy  ac- 
cording to  the  quality  of  his  offence.  Some  cangas 
weigh  20olb  ;  the  generality  from  50  to  60.  The 
Mandarins  condemn  to  the  punilhment  of  the  canga. 
Sentence  of  death  is  fometimes  changed  for  this  kind 
of  punifhment. 

CANGE,  (Charles  du  Frcfne  fieur  du),  one  of  the 
moft  learned  writers  of  his  time,  was  born  at  Amiens 
in  1601,  and  ftudied  at  the  Jefuits  college  in  that  city. 
Afterwards  he  applied  himfelf  to  the  ftudy  of  the  law 
at  Orleans,  and  gained  great  reputation  by  his  works  ; 
among  which  are,  1.  The  hiftory  of  the  empire  of 
Conftantinople  under  the  French  emperors.  2.  John 
Cinnamus's  fix  books  of  the  liiitory  of  the  affairs  of 
John  and  Manuel  Comnenus  in  Greek  and  Latin,  with 
hiitorical  and  philological  notes.  3.  G [ovarium  ad 
Scriptores  ihcdia  &  infim-te  Latbiitatis. 

CANGI,  Ceangi,  or  Caiigani,  anciently  a  people 
of  Britain,  concerning  whofe  iituation  antiquaries  have 
been  much  perplexed.  They  are  all  the  fame  people. 
Cambden  difcovered  fome  traces  of  them  in  many  dif- 
ferent and  diftant  places,  as  in  Somerfetfliire,  Wales, 
Derbyfhire,  and  Chefhire  ;  and  he  might  have  found 
as  plain  veftiges  of  them  in  Devonihire,  Dorfetfhire, 
EfTex,  Wiltihire,  &c.  Mr  Horfley  and  others  are  no 
lefs  perplexed  and  undetermined  in  their  opinions  on 
this  fubjecl.  But  Mr  Baxter  feems  to  have  difcovered 
the  true  caufe  of  all  this  perplexity,  by  obferving  that 
the  Cangi  or  Ceangi  were  not  a  diftinct.  nation  feated 
in  one  particular  place,  but  fuch  of  the  youth  of  many 
different  nations  as  were  employed  in  pafturage,  in 
feeding  the  flocks  and  herds  of  their  refpective  tribes. 
Almoft  all  the  ancient  nations  of  Britain  had  their 
ceangi,  their  paftoritia  pubes,  the  keepers  of  their 
flocks  and  herds,  who  ranged  about  the  country  in 
great  numbers,  as  they  were  invited  by  the  fea- 
fon  and  plenty  of  pafture  for  their  cattle.  This  is 
the  reafon  that  veftiges  of  their  name  are  to  be  found 
in  fo  many  different  parts  of  Britain  ;  but  chiefly  in 
thofe  parts  which  are  moft  fit  for  pafturage.  Thefe 
ceangi  of  the  different  Britifh  nations,  naturally  brave, 
and  rendered  ftill  more  hardy  by  their  way  of  life, 
were  conftantly  armed  for  the  protection  of  their  flocks 
from  wild  beafts  ;  and  thefe  arms  they  occafionally  em- 
ployed in  the  defence  of  their  country  and  their  liberty. 

CANGIAGIO,  or  Cambiasi,  (Ludovico)  one  of 
the  moft  eminent  of  the  Genoefe  painters,  was  born 
in  1527.  His  works  at  Genoa  are  very  numerous  ; 
and  he  was  employed  by  the  king  of  Spain  to  adorn 
part  of  the  Efcurial.  It  is  remarked  of  him,  that  he 
was  not  only  a  moft  expeditious  and  rapid  painter, 
but  alfo  that  he  worked  equally  well  with  both  hands  ; 
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Caniculai  and  by  that  unufual  power  he  executed  more  dehgns, 
j|  and  finiihed  more  grand  works  with  his  own  pencil,  in 
Canine.  a  much  (horter  time,  than  mofl  other  artifls  could  do 
~~^~      with  feveral  affiflants.     He  died  in  1585. 

In  the  royal  collection  at  Paris,  there  4s  a  Sleeping 
Cupid,  as  large  as  life,  and  likewife  Judith  with  her 
attendant  ;  which  are  painted  by  Cangiagio,  and  are 
an  honour  to  that  mailer.  And  in  the  Pembroke  col- 
lection at  Wilton,  is  a  picture,  reputed  the  work  of 
Cangiagio,  reprefenting  Chrift  bearing  his  Crofs. 

CANICULA,  is  a  name  proper  to  one  of  the  liars 
of  the  conftellation  cAnrs  major,  called  alfo  limply  the 
*  See  Sirius  dog- ftar  ;  by  the  Greeks  ^i/^/©^,  firius*.  Canicula  is 
the  tenth  in  order  in  the  Britannic  catalogue  ;  in 
Tycho's  and  Ptolemy's  it  is  the  l'econd.  Jt  is  lituated 
in  the  mouth  of  the  conftellation  ;  and  is  of  the  firft 
magnitude,  being  the  largcft  and  brighteft  of  all  the 
ftars  in  the  heavens.  Prom  the  riling  of  this  ftar  not 
cofmically,  or  with  the  fun,  but  heliacally,  that  is,  its 
emeriion  from  the  fun's  rays,  which  now  happens  about 
the  1 5th  day  of  Auguft,  the  ancients  reckoned  their 
dies  caniculares,  or  dog-days.  The  Egyptians  and  E- 
thiopians  began  their  year  at  the  rifing  of  the  canicula, 
reckoning  to  its  rife  again  the  next  year,  which  is 
called  the  annus  canarius,  or  canicular  year.  This  year 
conlifted  ordinarily  of  365  days,  and  every  fourth  year 
of  366,  by  which  it  was  accommodated  to  the  civil 
year.  The  reafon  of  their  choice  of  the  canicula  be- 
fore the  other  ftars  to  compute  their  time  by,  was  not 
only  the  fuperior  brightnefs  of  that,  ftar,  but  becaufe 
its  heliacal  rifing  was  in  Egypt  a  time  of  lingular  note, 
as  falling  on  the  greateft  augmentation  of  the  Ivile, 
the  reputed  father  of  Egypt.  Epheftion  adds,  that 
from  the  afpect  and  colour  of  canicula,  the  Egyptians 
drew  prognoftics  concerning  the  rife  of  the  Nile  ;  and, 
according  to  Floras,  predicted  the  future  ftate  of  the 
year  ;  fo  that  the  firlt  riling  of  this  ftar  was  annually 
obferved  with  great  attention. 

CANICULUM,  or  Caniculus,  in  the  Byzantine 
antiquities,  a  golden  ftandifh  or  ink-veffel,  decorated 
with  precious  Hones,  wherein  was  kept  the  facred  en- 
caujlum,  or  red  ink, wherewith  the  emperors  figned  their 
decrees,  letters,  &c.  The  word  is  by  fome  derived 
from  canis,  or  caniculus  ,•  alluding  to  the  figure  of  a 
dog  which  it  reprefented,  or  rather  becaufe  it  was  fup- 
ported  by  the  figures  of  dogs.  The  caniculum  was  un- 
der the  care  of  a  particular  officer  of  ftate. 

CANINA,  the  north  part  of  the  ancient  Epirus,  a 
province  of  Greece,  which  now  belongs  to  the  Turks, 
and  lies  off  the  entrance  of  the  gulph  of  Venice.  The 
principal  town  is  of  the  fame  name,  and  is  feated  on 
fea-coaft,  at  the  foot  of  the  mountains  of  Chimera.  E. 
Long.  19.  aj.  N.  Lat.  40.  55. 

CANINANA,  in  zoology,  the  name  of  a  fpecies  of 
ferpent  found  in  America,  and  efteemed  one  of  the  lefs 
poifonous  kinds.  It  grows  to  about  two  feet  long ;  and 
is  green  on  the  back,  and  yellow  on  the  belly.  It  feeds 
on  egg;s  and  fmall  birds  ;  the  natives  cut  off  the  head 
and  tail,  and  eat  the  body  as  a  delicate  difli. 

CANINE,  whatever  partakes  of,  or  has  any  relati- 
on to,  the  nature  of  a  dog. 

Canine  Appetite,  amounts  to  much  the  fame  with 
Bulimy. 

Canine  Madnefs.  See  (the  Jnde x  fubjoined  to)  Me- 
picine, 


CANiKETeeth,  are  two  {harp  edged  teeth  in  each  jaw; 
oneoneacklide,placedbetweentheinciforesandiriolares. 

CANINI,  (John  Angelo  and  Marc  Anthony)  bro- 
thers and  Romans,  celebrated  lor  their  love  of  antiqui- 
ties. John  excelled  in  defigns  for  engraving  on  ftones, 
particularly  heads ;  Marc  engraved  them.  They  were 
encouraged  by  Colbert  to  publilh  a  fucceihon  ol  heads  of 
the  heroes  and  great  men  of  antiquity,  deiigntd  from 
medals,  antique  ftones,  and  other  ancient  remains  ;  but 
John  diedat  Komefoon  after  the  workwas begun :  Marc 
Anthony,  however,  procured  auiilance,  fmifhed  and 
publifhed  it  in  Italian  in  1669.  1  he  cuts  of  this  edition 
were  engraved  by  Lanini,  Picard,  and  Valet  ;  and  a 
curious  explanation  is  given,  which  difcovers  the  fkill 
of  the  Caninis  in  hiftory  and  mythology.  The  French 
edition  of  Amfterdam,  1731,  is  {pinions. 

CAM  IS,  or  Dog,  in  zoology,  a  genus  of  quadru- 
peds, belonging  to  the  order  of  ferse.  The  characters 
of  the  dog  are  thefe  :  he  has  fix  fore-teeth  in  the  upper 
jaw,  thofe  in  the  fides  being  longer  than  the  interme- 
diate ones,  which  are  lobated  ;  in  the  under  jaw  there 
are  likewife  fix  fore-teeth,  thofe  on  the  fides  being  lo- 
bated. Pie  has  iix  grinders  in  the  upper,  and  feven  in 
the  lower  jaw.  The  teeth  called  dog-teeth  are  four,  one 
on  each  lide,  both  in  the  lower  and  upper  jaw;  they 
are  {harp-pointed,  bent  a  little  inward,  and  Hand  at  a 
diitance  from  any  of  the  reft. 

There  are  14  fpecies  of  this  genus,  viz. 

I.  The  Familiar  is,  or  DomefticDog,  is  diftinguifh- 
ed  from  the  other  fpecies  by  having  his  tail  bent  to  the 
left  lide  ;  which  mark  is  fo  fmgular,  that  perhaps  the 
tail  of  no  other  quadruped  is  bent  in  this  manner.  Of 
this  fpecies  there  are  a  great  number  of  varieties.  Lin- 
na:us  enumerates  11,  and  Buffon  gives  figures  of  no 
lefs  than  27.  The  maftiff  is  about  the  fize  of  a  wolf, 
with  the  fides  of  the  lips  hanging  down,  and  a  full  ro- 
buft  body.  The  large  Danifh  dog  differs  only  from 
the  former  in  being  fuller  in  the  body,  and  generally 
of  a  larger  fize.  The  grey-hound  is  likewife  the  fame 
with  the  maftiff;  but  its  make  is  more  {lender  and  de- 
licate. Indeed  the  difference  betwixt  thefe  three  dogs, 
although  perfectly  diftinguifhable  at  firft  fight,  is  not 
greater  than  that  betwixt  a  Dutchman,  a.  Frenchman, 
and  an  Italian.  The  fhepherd's  dog,  the  wolf-dog,  and 
what  is  commonly  called  the  Siberia7i  dog,  to  which  may 
be  joined  the  Lapland  dog,  the  Canada  dog,  and,  in 
general,  all  thofe  which  have  ftraight  ears  and  a  pointed 
fnout,  are  all  one  kind,  differing  only  in  thicknefs,  the 
roughnefs  or  fmoothnefs  of  their  fkin,  the  length  of  their 
legs  and  tails.  The  hound  or  beagle,  the  terrier,  the 
braque  or  harrier,  and  the  fpaniel,  may  be  conhdered 
as  the  fame  kind  :  they  have  the  fame  form  and  the 
fame  inftin<5ts  ;  and  differ  only  in  the  length  of  their 
legs,  and  fize  of  their  ears,  which  in  each  of  them  are 
long,  foft,  and  pendulous.  The  bull-dog,  the  fmall 
Danifh  dog,  the  Turkilh  dog,  and  the  Iceland  dog, 
may  likewife  be  confidered  as  the  fame  kind,  all  the  va- 
rieties in  their  appearance  taking  their  rife  merely  from 
climate.  For  inftance,  the  Turkifh  dog,  which  has  no 
hair,  is  nothing  elfe  but  the  fmall  Danifh  dog  tranf- 
ported  to  a  warm  climate,  which  makes  the  hair  full  off. 
A  dog  of  any  kind  lofes  its  hair  in  very  warm  climates. 
But  this  is  not  the  only  change  which  arifes  from  dif- 
ference of  climate.  In  fome  countries.,  the  voice  is  chan- 
ged i 
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Cains,  ged  ;  in  others,  dogs  become  altogether  filent.  Infome 
climates  they  lofe  the  faculty  of  barking,  and  howl  like 
wolves,  or  yelp  like  foxes.  Warm  climates  even  change 
their  form  and  inftincts :  they  turn  ill-fhaped,  and  their 
ears  become  ftraight  and  pointed.  It  is  only  in  tem- 
perate climes  that  dogs  preferve  their  natural  courage, 
ardour,  and  fagacity. 

Dr  Caius  has  left,  among  feveral  other  tracts  relating 
to  natural  hiftory,  one  written  exprefsly  on  the  fpecies 
of  Britifh  dogs ;  befides  a  defcription  of  the  variety 
of  dogs  then  exifting  in  that  country,  he  has  added  a 
fyflematic  table  of  them,  which  we  mall  here  infert, 
and  explain  by  a  brief  account  of  each  kind. 

Synopsis  of  British  Dogs. 
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Gaze-hound 

Grey-hound 

Leviner,  or  Lyemmer 

Tumbler 

Spaniel 

Setter 

Water-fpaniel,  or  finder 

Spaniel  gentle,  or  comforter 

Shepherd's  dog 
Maitiff,  or  ban  dog. 


Wappe 

Turnfpit 

Dancer 


I .  a.  The  firfl  variety  is  the  t err arias  or  terrier,  which 
takes  its  name  from  its  fubterraneous  employ  ;  being  a 
fmall  kind  of  hound  ufed  to  force  the  fox  or  other  beads 
of  prey  out  of  their  holes  ;  and  in  former  times,  rab- 
bits out  of  their  burrows  into  nets. 

b.  The  lever  arius,  or  harrier,  is  a  fpecies  well  known 
at  prefent  :  it  derives  its  name  from  its  ufe,  that  of 
hunting  the  hare ;  but  under  this  head  may  be  placed 
the  fox-hound,  which  is  only  a  ftronger  and  fleeter  va- 
riety, applied  to  a  different  chace. 

c.  The  fanguinarius,  blood-hound,  or \  flmt-hou?ide 
of  the  Scots,  was  a  dog  of  great  ufe,  as  already  noticed 
under  the  article  Blood- Hound. 

The  next  fubdivifion  of  this  fpecies  of  dogs  compre- 
hends thofe  that  hunt  by  the  eye  ;  and  whofe  fuccefs 
depends  either  upon  the  quicknefs  of  their  fight,  their 
fwiftnefs,  or  their  fubtilty. 

d.  The  a^afxus,  or  gaze-hound,  was  the  firfl  :  it 
chaced  indifferently  the  fox,  hare,  or  buck.  It  would 
felect  from  the  herd  the  fat  Left  and  fairefl  deer  ;  purfue 
it  by  the  eye ;  and,  if  loft  for  a  time,  recover  it  again 
by  its  fingular  diftinguiihing  faculty  ;  nay,  fhould  the 
beaft  rejoin  the  herd,  this  dog  would  fix  unerringly 
on  the  fame.  This  fpecies  is  now  loft,  or  at  leaft  un- 
known to  us, 

e.  The  next  kind  is  the  leporarius,  or  gre-hound.  Dr 
.Caius  informs  us,  that  it  takes  its  name  quod  pracipui 


gradus  fit  inter  cams,  "  the  firfl  in  rank  among  dogs  :" 
that  it  was  formerly  efteemed  fo,  appears  from  the  xo- 
reft-laws  of  king  Canute,  who  enacted  that  no  one  un- 
der the  degree  of  a  gentleman  fhould  prefume  to  keep 
a  grey-hound ;  and  ftillmore  ftrongly  from  an  oldWelfn 
faying  which  fignifies,  that  "  you  may  know  a  gentle- 
man by  his  hawk,  his  horfe,  and  his  grey-hound." 

The  variety  called  the  Highland  grey-hound,  and  now 
become  very  fcarce,  is  of  very  great  fize,  ftrong,  deep- 
chefted,  and  covered  with  long  rough  hair.  This  kind 
was  much  efteemed  in  former  days,  and  ufed  in  great 
numbers  by  the  powerful  chieftains  in  their  magnificent 
hunting-matches.  It  had  as  fagacious  noftrils  as  the 
blood-hound,  and  was  as  fierce. 

f.  The  third  fpecies  is  the  levinarius,  or  lorarius  ; 
the  leviner  or  lyemmer :  the  firfl  name  is  derived  from 
the  lightnefs  of  the  kind ;  the  other  from  the  old  word 
lyemme,  a.  thong  ;  this  fpecies  being  ufed  to  be  led  in  a 
thong,  and  flipped  at  the  game.  Our  author  fays  that 
this  dog  was  a  kind  that  limited  both  by  fcent  and 
fight ;  and  in  the  form  of  its  body  obf'erved  a  medium 
between  the  hound  and  grey-hound.  This  probably 
is  the  kind  now  known  by  the  name  of  the 
Irijh  grey-hound,  a  dog  now  extremely  fcarce  in  that 
kingdom,  the  late  king  of  Poland  having  procured  from 
them  as  many  as  poffible.  They  were  of  the  kind  called 
by  Buffbn  le  grand  Danois,  and  probably  imported  there 
by  the  Danes  who  long  poflefled  that  kingdom.  Their 
ufe  feems  originally  to  have  been  for  the  chace  of  wolves 
with  which  Ireland  fwarmed  till  the  latter  end  of  the 
laft  century.  As  foon  as  thefe  animals  were  extirpated, 
the  numbers  of  the  dogs  decreafed ;  for,  from  that  pe- 
riod, they  were  kept  only  for  ftate. 

g.  The  vertagus,  or  tumbler,  is  a  fourth  fpecies  ; 
which  took  its  prey  by  mere  fubtilty,  depending  nei- 
ther  on  the  fagacity  of  its  nofe,  nor  its  fwiftnefs  :  if  it 
came  into  a  warren,  it  neither  barked,  nor  ran  on  the 
rabbits  ;  but  by  a  feeming  neglect  of  them,  or  atten- 
tion to  fomething  elfe,  deceived  the  object  till  it  got 
within  reach,  fo  as  to  take  it  by  a  hidden  fpring.  This 
dog  was  lefs  than  the  hound,  more  fcraggy,  had  prickt 
up  ears,  and  by  Dr  Caius's  defcription  feems  to  anfwer 
to  the  modern  lurcher. 

The  third  fubdivifion  of  the  more  generous  dogs  com- 
prehends thofe  which  were  ufed  in  fowling. 

h.  Firfl,  the  Hifpaniolus,  or  fpaniel ;  from  the  name, 
it  may  be  fuppofed  that  we  were  indebted  to  Spain  for 
this  breed.  There  were  two  varieties  of  this  kind  :  the 
firfl  ufed  to  fpring  the  game,  which  are  the  fame  with 
the  ftarters.  The  other  variety  was  ufed  only  for  the 
net,  and  was  called  index,  or  the  fetter  ;  a  kind  well 
known  at  prefent.  Britain  has  been  long  remark- 
able for  producing  dogs  of  this  fort,  particular  care 
having  been  taken  to  preferve  the  breed  in  the  utmoft 
purity.  They  are  ftill  diftinguiflied  by  the  name  of  Eng- 
glifh  Spaniel}  ;  fo  that,  notwithftanding  the  derivation 
of  the  name,  it  is  probable  they  are  natives  of  Great 
Britain. 

I.  The  aquaticus,  or  finder,  was  another  fpecies  ufed 
in  fowling  ;  was  the  fame  with  the  water- fpani el ;  and 
was  ufed  to  find  or  recover  the  game  that  was  fhot. 

k.  The  Melitteus,  or  fotor,  the  fpaniel  gentle  or  com- 
forter of  Dr  Caius  (the  modern  lap-dog),  was  the  laft 
of  this  divifion.  The  Maltefe  little  dogs  Were  as  much 
efteemed  by  the  fine  ladies  of  paft  times  as  thofe  of 
Bologna  are  among  the  modern.     Old  Hollinglhed  is 
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ridiculou'ly  fevere  on  the  fair  of  his  days  for   their 
exceilive  paihon  for  thefe  little  animals  ;  which  is  fuffi- 
of  Queen     cient  t0  Prove  that  it  was,  m  his  time*,  a  novelty. 

2.  The  fecond  grand  divilion  of  dogs  comprehends 
the  ruftici,  or  thofe  that  were  ufed  ill  the  country. 

a.  The  fir  if  fpecies  is  the  p  aft  oral  is,  or  fhepherd's 
dog  ;  which  is  the  fame  that  is  ufed  at  prefent,  either 
in  guarding  the  flocks,  or  in  driving  herds  of  cattle. 
This  kind  is  fo  well  trained  for  thefe  purpofes  as  to  at- 
tend to  every  part  of  the  herd,  be  it  ever  fo  large  ; 
confine  them  to  the  road  ;  and  force  in  every  itraggler, 
without  doing  it  the  leaft  injury. 

b.  The  next  is  the  viliaticus,  or  catenarius  ,•  the 
maftiff  or  ban  dog  ;  a  fpecies  of  great  fize  and 
ltrengih,  and  a  very  loud  barker.  Caius  tells  us  that 
three  of  thefe  were  reckoned  a  match  for  a  bear  ;  and 
four  for  a  lion  ;  but  from  an  experiment  made  in  the 
Tower  of  London,  that  noble  quadruped  was  found  an 
unequal  match  to  only  three.  Two  of  the  dogs  were 
difabled  in  the  combat,  but  the  third  forced  the  lion  to 
feek  for  fifety  by  flight.  The  Englith  bull  dog  feems 
to  belong  to  this  fpecies  ;  and  probably  is  the  dog  our 
author  mentions  under  the  title  of  lauiarius.  Great  Bri- 
tain was  fo  noted  for  its  maftiffs,  that  the  Roman  empe- 
rors appointed  an  officer  in  the  iiland  under  the  name  of 
procurator  J)jicgii,w\w£c  Me  bufi  el's  was  to  breed,  and 
tranfmitfrom  thence  to  the  amphitheatre,  fuch  as  would 
prove  equal  to  the  combats  of  the  place.  Gratius  fpeaks 
in  high  terms  of  the  excellency  of  the  Britiih  dog. 

Atqtvs  ipfos  libtat  penetrare  Britannos  f 
0  quanta  eft  msrees,  et  quantum  tmpendia  fupra  / 
S:  'ion  ad  fp<-'ciem,  wentitutofque  dtcores 
Protinus  :  ha-c  una  eft  catulis  jailura  Britannis. 
ylt  magnum  cum  vehit  opus,  promendaque  virtus t 
Et  vocat  extremo  prac:ps  difcri?uine  Mayors, 
Non  tunc  egrtgies  tantttm  admirere  Moloilbs. 

If  Britain' 's  diftant  coait  we  dare  explore, 
How  much  beyond  the  coaft  the  valued  ftore  ? 
If  fhape  and  beauty  not  alone  we  pri^e, 
Which  nature  to  the  Britifli   hound  denies  : 
But  when  the  mighty  toil  the  huntfman  warms, 
And  all  the  foul  is  rous'd  by  fierce  alarms, 
When  Mars  calls  furious  to  th'  enfanguin'd  field, 
Even  bold  Moloff.ans  then  to  thele  muft  yield. 

Strabo  tells  as  that  the  maftiffs  of  Britain  were  trained 
to  war,  and  were  ufed  by  the  Gauls  in  their  battles ; 
zm\  it  is  certain  a  well  trained  maftiff  might  be  of  ufe 
in  difirefiing  fuch  half-armed  and  irregular  combatants 
as  the  adversaries  of  the  Gauls  feem  generally  to  have 
been  before  the  Romans  conquered  them. 

3.  The  laft  divilion  is  that  of  the  degeneres,  or  curs. 

a.  The  firft  of  thefe  was  the  wappe,  a  name  derived 
from  its  note  ;  its  only  ufe  was  to  alarm  the  family  by 
barking,  if  any  perlon  approached  the  houfe. 

b.  Of  this  clafs  was  the  vcrfator,  or  turn-fpit  ;  and 
laftly  the  falitator  or  dancing-dog  :  or  fuch  as  was 
taught  variety  of  tricks,  and  carried  about  by  idle  people 
as  a  (hew.  Thefe  degeneres  were  of  no  certain  fhape, 
being  mongrels  or  mixtures  of  all  kinds  of  dogs. 

M.  de  Buffoii  has  given  a  genealogical  table  of  all 
the  known  dogs,  in  which  he  makes  the  chien  de  berger, 
er  fhepherd's  dog,  the  origin  of  all,  becaufe  it  is  na- 
turally the  moftfenfible.  This  table  or  tree  is  intend- 
ed not  only  to  exhibit  the  diiFerent  kinds  of  dogs;  but 


to  give  an  idea  of  their  varieties  as  arifmg  from  a  dege- 
neration in  particular  climates,  and  frum  a  commixture 
of  the  diffeient  races.  It  is  coultructed  in  the  101m 
of  a  geographical  chart,  preferving  as  much  as  puhiLde 
the  pofition  of  the  different  dimatcs  to  which  each  va-. 
riety  naturally  belongs.  1  he  If cpherd's  dog.  as  ahtady 
mentioned,  is  the  rout  of  the  nee.  This  dog,  wncn 
tranfported  into  LtpUnd,  or  other  very  cold  aimaics, 
afhimes  an  ugly  appearance,  and  uiiLiks  into  a  finaller 
fize  :  but,  in  Ruliia,  iceland,  and  Ibibeiia,  where  the 
climate  is  ltfs  rigorous,  and  the  people  a  little  more 
advanced  in  civilisation,  he  feems  10  ue  better  accom- 
pliihed.  1  htfe  changes  are  occahoned  \vlt\y  by  the 
inrtuence  of  thofe  climates,  which  produce  no  great 
alteration'  in  the  figure  of  this  dog  ;  ior,  in  ca',ri  of 
thefe  climates,  his  cars  are  erect,  his  hair  thick  and 
long,  his  aipect  wild,  and  hebaikslels  frequently,  and 
in  a  different  manner,  than  in  more  favourable  cli- 
mates, where  he  acquires  a  liner  polilh.  '1  he  Iceland 
dog  is  the  only  one  that  has  not  his  ears  entirely  erect ; 
for  their  extremities  are  a  little  inclined ;  and  iccland, 
of  all  the  northern  regions,  has  been  longtil  inhabited 
by  half  civilised  men. 

The  fame  fhepherd's  dog,  when  brought  into  tem- 
perate climates,  and  among  a  people  perlcctly  civilised, 
as  Britain,  France  Geimany,  would,  by  the  mere  in- 
fluence of  the  climate,  lofe  his  lavage  aip'ect,  his  erect 
ears,  his  rude,  thick,  long  hair,  and  anume  the  figure 
of  a  bull  dog,  the  hound,  and  the  Irifh  grey-hound. 
The  bull-dog  and  Irifh  grey -hound  have  their  ears  ftill 
paitly  erect,  and  very  much  referable,  both  in  their 
manners  and  fanguinary  temper,  the  dog  from  which 
they  derive  their  origin.  t  he  hound  is  larthelt  remo- 
ved from  the  fhepherd's  dog  ;  for  his  ears  are  long  and 
entirely  pendulous.  The  gentlenefs,  docility,  and  even 
the  timidity  of  the  hound,  are  proofs  of  his  great  de- 
generation, or  rather  of  the  great  perfection  he  has 
acquired  by  the  long  and  careiul  education  bellowed 
on  him  by  man. 

The  hound,  the  harrier,  and  the  terrier,  con/litute 
but  one  race  ;  for,  it  has  been  remarked,  that  in  the 
fame  litter,  hounds,  harriers,  and  terriers,  have  been 
brought  forth,  though  the  female  hound  had  been  co- 
vered by  only  one  of  thefe  three  dogs.  I  have  joined 
the  common  harrier  to  the  Dalmatian  dog,  or  harrier 
of  Bengal,  becaufe  they  differ  only  in  having  more  or 
fewer  fpots  on  their  coat.  I  have  alfo  linked  the  turn- 
fpit,  or  terrier  with  crooked  legs,  with  the  common 
terrier  ;  becaufe  the  defect  in  the  legs  of  the  former 
has  originally  proceeded  from  a  diffafe  limilar  to  the 
rickets,  with  which  fome  individuals  had  been  affected, 
and  tranfmitted  the  deformity  to  their  defendants. 

The  hound,  when  tranfported  into  Spain  and  Bar- 
bary,  where  all  animals  have  fine,  long,  bulhy  hair, 
would  be  converted  into  the  fpaniel  and  water-dog. 
The  great  and  fmall  fpaniel,  which  differ  only  in  fize, 
when  brought  into  Britain,  have  changed  their  white 
colour  into  black,  and  become,  by  the  influence  of  cli- 
mate, the  great  and  little  King  Charles's  dog:  To 
thefe  may  be  joined  the  pyrame,  which  is  only  a  King 
Charles's  dog,  black  like  the  others  but  marked  with 
red  on  the  four  legs,  and  a  fpot  of  the  fame  colour  a- 
bove  each  eye,  and  on  the  muzzle. 

The  Irifh  grey-hound,  tranfported  to  the  north,  is 
become  the  great  Daniili  dog;  and,  when  carried  to 
the  fouth.  was  converted  into  the  common  grey-hound. 
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Canis.  The  largeft  grey-hounds  come  from  die  Levant,  thofe 
of  a  fmaller  iize  from  Italy  ;  and  thofe  Italian  grey- 
hounds, carried  into  Britain,  have  been  itill  farther  di- 
minilhed. 

The  great  Danilh  dog,  tranfported  into  Ireland,  the 
Ukraine,  Tartar/,  Epirus,  and  Aloauia,  ha.,  been  chan- 
ged into  the  Iriih  grey-hound,  which  is  the  largeft  of 
all  dogs.     - 

The  bull- dog,  tranfported  from  Britain  to  Den- 
mark, is  become  the  little  .uaiuth  dog;  and  the  latter, 
broaght  into  warm  climates,  has  been  converted  into 
th:-  Tarkilh  dog.  All  thefe  races,  with  their  varieties, 
have  been  produced  by  the  influence  of  climate,  joined 
to  the  effects  of  ihelter,  food,  and  education.  The 
other  dogs  are  not  pure  races,  but  hive  proceeded 
from  commixtures  of  thofe  already  defcribed.  I  have 
marked,  in  the  table,  by  dotted  lines,  the  double  ori- 
gin of  thefe  mongrels. 

The  grey-hound  and  Irifli  grey-hound  have  produ- 
ced the  mongrel  grey-hound,  called  alfo  the  grey-hound 
with  wolf's  hair.  The  muzzle  of  this  mongrel  is  lefs 
pointed  than  thatof  the  true  grey -hound,  which  is  very 
rare  in  France. 

The  great  Danilh  dog  and  the  large  fpaniel  have 
produced  the  Calabrian  dog,  which  is  a  beautiful  ani- 
mal, with  long  buthy  hair,  and  larger  than  the  Irifh 
grey-hound. 

The  fpaniel  and  terrier  have  produced  the  dog  cal- 
led b'irgos. 

From  the  fpaniel  and  little  Danifh  dog  has  proceeded 
the  lion-dog,  which  is.  now  very  rare. 

The  dogs  with  long,  fine,  crifped  hair,  called  the 
bonffd  dogs,  and  which  are  larger  than  the  water-dog, 
proceed  from- th:  fpaniel  and  water-dog. 

The  little  water-dog  comes  from  the  water-dog  and 
fmall  fpaniel. 

From  the  bnll-dog  and  Irifli  grey-hound  proceeds 
a  mongrel  called  the  tnajliff,  which  is  larger  than  the 
bull -dog,  and  refembles  the  latter  morr  thaathe  Iriih 
grey-hound. 

The  pig-dog  proceeds  from  the  bull -dog  and  fmall 
Danifh  dog. 

All  thefe  dogs  are  fimp^e  mongrels,  and  are  produ- 
ced by  the  commixture  of  two  pure  races.  But  there 
are  other  dogs,  called  double  mongreli,beca\x(e  they  pro- 
ceed from  the  jun&ion  of  a  pure  race  with  a  mongrel. 
The  baftard  p'Jg-dog  is  a  double  mongrel  from  a  mix- 
ture of  the  pug-dog  with  the  little  Danifh  dog.  The 
Alicant  dog  is  alfD  a  double  mongrel,  proceeding  from 
the  pug-dog  and  fmall  fpaniel.  The  Maltefe,  or  lap- 
dog,  is  a  double  mongrel,  produced  between  the  fmall 
fpaiiel  and  little  water-dog. 

Laflly,  there  are  dogs  which  may  be  called  triple 
mongrels,  becaufe  they  are  produced  by  two  mixed  ra- 
ces. Of  this  kind  are  the  Artois  and  Iflois  dogs, 
which  are  produced  by  the  pug-dog  and  i  he  baflard 
pug-dog :  to  which  may  be  ad  led  the  dogs  called  ftreet- 
dogs,  which  reremble  no  particular  kind,  becaufe  they 
proceed  from  races  whichiiave  previously  beenfeveral 
times  mixed. 

The  following  is  a  fyftematfc  catalogue  of  all  the 
known  dogs,  as  arranged  by  Mr  Pennant  in  his  Hiflory 
of  Quadrupeds: 

I,  Shepherd's  dog  (Cams  domeflicus,   Lin.  Le  Chan. 


de  Bcrger,  Buff.)  ;  fo  called,  becaufe  it  becomes  with- 
out difcipliae  almofl  inftantly  the  guardian  of  the  flocks, 
keeps  them  within  bounds,  reduces  the  ftragglers  to 
their  proper  limits,  and  defends  them  from  the  attacks 
of  the  wolves.  They  have  that.variety  in  England ;  but 
it  is  fmall  and  weak.  It  is  the  paftoralis  of  Caius 
abovementioned.  Thofe  of  France  and  the  Alps  are 
very  large  and  ftrong  ;  fliarp-nofed  ;  ered  and  fharp  ear- 
ed ;  very  hairy,  efpecially  about  the  neck  :  and  have  their 
tails  turned  up  or  curled  :  and  by  accident  their  faces 
often  fhow  the  marks  of  their  combats  with  the  wolf. 

Its  varieties  or  neareft  allies  are  :  a,  Pomeranian 
dog.  b,  Siberian  dog.  The  other  varieties  in  the  in- 
land parts  of  the  empire  and  Siberia  noticed  by  Buffon, 
are  chiefly  from  the  fhepherd's  dog:  and  there  is  a 
high-limbed  taper-bodied  kind,  the  common  dog  of 
the  Calmuc  and  independent  Tartars,  excellent  for  the 
chafe  and  all  ufes. 

2.  The  hound,  or  dog  with  long,  fmooth,  and  pen- 
dulous ears.  This  is  the  fame  with  the  blood-hound 
in  Caius's  Table,  (le  Chlen  couraut,  Buff.  Canis  fagaxy. 
Lin.).  It  is  the  head  of  the  other  kinds  with  fmooth 
and  hanging  ears  :  a,  Harrier  ;  b,  Dalmatian,  vulgarly, 
the  Danifh,  a  beautiful  fpotted  dog  ;  a,  Turufpit ;  </,, 
Water  dog,  great  and  fmall. 

From  this  flock  branches  out  another  race  with  pen- 
dent ears,  covered  with  long  hairs,  and  lefs  in  iize ; 
which  form, 

3.  The  Spaniel ;  (Cants-  avicrtlarius,. Lw.)  Thofe  of 
this  kind  vary  in  fize  from  the  fetting  dog  to  the 
fpringing  fpaniels,  and  fome  of  the  little  lap-dogs  ;  as, 

a,  King  Charles's.  Charles  II.  never  went  out  ex- 
cept attended  by  numbers  of  this  kind,  b,  Le  pyratne 
of  Buffon.  For  this  fort,  though  common  in  Britain, 
there  is  no  Englifh  name.  It  is  black,  marked  on  the- 
legs  with  red,  and  having  a  fpot  of  the  fame  colour  a- 
above  each  eye.,     c,.  The  Shock-dog. 

4.  Dogs  with  fhort  pendent  ears,  and  long  legs  and: 
bodies;  as, 

a,  Irifli  grey -hound  ;  (le  Matin  ,,xJx&)' :  a  variety 
once  very  frequent  in  Ireland,  and  ufed  in  the  chafe 
of  the  wolf;  now  very  fcarce.  Probably  the  fame: 
with  the  leviner  in  Caius's  table,  defcribed  above. 

b,  Common  grey-hound,  defcribed  above  under  Caius  s 
table;  ( 'le Levrisr  ei '  Schreb'er ,  Buff.  Cants  grains,  Lin.)" 
Its  varieties  are,  1 .  Italian  grey -hound,  fmall  and'fmooth ;. 
2.  0rie?2tal  grey-hound,  tall,  flender,  with  very  pendu- 
lous ears,  and  very  long  hairs  on  the  tail  hanging  down. 
a  great  length. 

c,  Danifh  dog,  of  a  flronger  make  than  a  grey-hound :. 
the  largeft  of  dogs;  (le  Grand  Danois,  Buff.)  Mr 
Pennant  thinks  it  probable,  that  of  this  kind  were  the 
dogs  of  Epirus,  mentioned  by  Ariflotle,  lib.  iii.  c.  2.1  ; 
or  thofe  of  Albania,  the  modern  Schirwan  or  Eaft 
Georgia,  fo  beautifully  defcribed  by  Pliny,  lib.  viii.  c.  40. 
Perhaps  to  this  head  may  be  referred  the  vail  dogs  of 
Thibet,  faid  by  Marco  Paolo  tp  be  as  big  as  affes,  and 
ufed  in  that  country  to  take  wild  beafts,  and  efpecially 
the  wild  oxen  called  Beyamini. 

d,  Mafliff,  (le  Doqt/e  de  forte  race,  Buff.  Canismo- 
lojpus,  Lih.l  :  Very  ftrong  and  thick  made;  the  head: 
large  ;  the  lips  great,  and  hanging  down  on  each  fide  : 
a  fine  and  noble  countenance  ;  grows  to  a  great  fize  :• 
A  Briiifh  kind.     See  above  under  Dr  Caius's  table. 

5.  Dogs  with,  fhort  pendent  e,arsr  fhort  compact 
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Cants,  bodies,  fhort  nofcs,  and  generally  fhort  legs.  a.  Ball- 
dog  (leDogue,  Buff.),  with  a  fhort  nofe,  and  under 
jaw  longer  than  the  upper  :  a  cruel  and  very  fierce 
kind,  often  biting  before  it  barks  ;  peculiar  to  England  j 
the  breed  fcarcer  than  it  has  been  fince  the  barbarous 
cuftom  of  bull-baiting  has  declined,  b,  Pug-dog,  (le 
D again,  Buff.) :  A  frnall  fpecies  ;  an  innocent  refem- 
blance  of  the  laft.  c,~Baftard  pug,  (le  Roquet,  Buff.) 
d,  Naked,  (le  cbien  Turc,  Buff.) :  A  degenerate  fpecies 
with  naked  bodies  ;  having  loft  their  hair  by  the  heat 
of  climate. 

Dogs  are  found  in  the  Society  iflands,  New  Zea- 
land, and  the  Low  iilands  ;  there  are  alfo  a  few  in 
New  Holland.     Of  thefe  are  two  varieties  : 

a,  Refembling  the  fharp-nofed  pricked-ear  fhepherd's 
cur.  Thofe  of  New  Zeland  are  of  the  largeft  fort.  In 
the  Society  iflands  they  are  the  common  food,  and  are 
fattened  with  vegetables,  which  the  natives  cram  down 
their  throats  as  we  ferve  turkeys  when  they  will  volun- 
tarily eat  no  more.  They  are  killed  by  ftrangling, 
and  the  extravafated  blood  is  preferved  in  cocoa-nut 
{hells,  and  baked  for  the  table.  They  grow  very  fat, 
and  are  allowed,  even  by  Europeans  who  have  got 
over  their  prejudices,  to  be  very  fweet  and  palatable. 
But  the  tafle  for  the  fiefli  of  thefe  animals  was  not 
confined  to  the  iflanders  of  the  Pacific  ocean.  The 
ancients  reckoned  a  young  and  fat  dog  excellent  food, 
efpecially  if  it  had  been  caltrated  :  Hippocrates  placed 
it  on  a  footing  with  mutton  and  pork  ;  and  in  another 
place  fays,  that  the  flefh  of  a  grown  dog  is  whole fome 
and  flrengthening,  of  puppies  relaxing.  The  Romans 
admired  fucking  puppies  :  they  facrificed  them  alfo  to 
their  divinities,  and  thought  them  a  fupper  in  which 
the  gods  themfelves  delighted. 

b,  The  barbet,  whofe  hair  being  long  and  filky,  is 
greatly  valued  by  the  New  Zelanders  for  trimming  their 
ornamental  drefs.  This  variety  is  not  eaten.  The 
iflanders  never  ufe  their  dogs  for  any  pnrpofes  but 
what  we  mention  ;  and  take  fuch  care  of  them  as  not 
to  fuffer  them  even  to  wet  their  feet.  They  are  ex- 
ceffively  ftupid,  have  a  very  bad  nofe  for  fmelling,  and 
feldom  or  never  bark,  only  now  and  then  howl.  The 
New  Zelanders  feed  their  dogs  entirely  with  fifn. 

The  Marquefas,  Friendly  Iflands,  New  Hebrides, 
New  Caledonia,  and  Eafler  Iile,  have  not  yet  received 
thofe  animals. 

Having  thus  traced  the  varieties  of  the  Dog,  and 
noticed  the  peculiarities  of  each,  we  fhall  now  give  its 
general  natural  hiftory. 

From  the  ftructure  of  the  teeth,  it  might  be  con- 
cluded a  priori  that  the  dog  is  a  carnivorous  animal. 
He  does  not,  however,  eat  indifcriminately  every  kind 
of  animal  fubftanre.  There  are  foine  birds,  as  the  co- 
lymbus  arcticus,  which  the  water-dog  will  lay  hold  of 
with  keennefs,  but  will  not  bring  out  of  the  water,  be- 
caufe  its  fmell  is  exceedingly  offenfive  to  him.  He 
will  not  eat  the  bones  of  a  goofe,  crow,  or  hawk :  but 
he  devours  even  the  putrid  flefh  of  moft  other  animals. 
He  is  pofieffed  of  fuch  ftrong  digeflive  powers,  as  to 
draw  nourifhment  from  the  hardeft  bones.  When  flefh 
cannot  be  procured,  he  will  eat  fifh,  fruits,  fucculent 
herbs,  and  bread  of  all  kinds.  When  opprefled  with 
ficknefs,  to  which  he  is  very  fubject,  efpecially  in  the 
beginning  of  fummer,  and  before  ill  weather,  in  order 


to  procure  a  puke,  he  eats  the  leaves  of  the  quicken-      Canis. 
grafs,  the  bearded  wheat-grafs,  or  the  rough  cock's-  %— v — 
foot  grafs,  which  gives  him  immediate  relief.     When 
he  fleals  a  piece  of  flefh,  as  confcious  of  the  immorality 
of  the  action,  lie  runs  off  with  his  tail  hanging  and 
bent  in  betwixt  his  feet. 

His  drink  is  water,  which  he  takes  in  fmall  quanti- 
ties at  a  time,  by  licking  with  his  tongue.  He  is  in 
fome  meafure  obliged  to  lick  in  this  manner,  otherwife 
his  nofe  would  be  immerfed  in  the  water. 

His  excrements  are  generally  hard  fcybals,  which, 
efpecially  after  eating  bones,  are  white,  and  go  by  the 
name  of  album  gr  a  cum  among  phyficians.  This  album 
grascumwasfor  a  long  time  in  great  repute  as  a  feptic  ; 
but  it  is  now  entirely  difregarded.  He  does  not  throw 
out  his  excrements  promifcuoufly  upon  every  thing  that 
happens  to  be  in  the  way,  but  upon  flones,  trunks  of 
trees,  or  barren  places.  This  is  a  wife  inftitution  of 
nature  ;  for  the  excrements  of  a  dog  deflroy  almoft  e- 
very  vegetable  or  animal  fubftance.  They  are  of  fuch 
a  putrid  nature,  that  if  a  man's  fhoe  touches  them 
when  recently  expelled,  that  particular  part  will  rot  in 
a  few  days.  He  obferves  the  fame  method  in  making 
his  urine,  which  he  throws  out  at  a  fide.  It  is  re- 
markable, that  a  dog  will  not  pafs  a  ftone  or  a  wall  a- 
gainfl  which  any  other  dog  has  pined,  without  follow- 
ing his  example,  although  a  hundred  fhould  occur  in  a 
few  minutes,  in  fo  much  that  it  is  aftonifliing  how  fuch 
a  quantity  can  be  fecreted  in  fo  Ihort  a  time. 

The  dog  is  an  animal  not  only  of  quick  motion,  but 
remarkable  for  travelling  very  long  journeys.  He  can 
eafily  keep  up  with  his  mafler,  either  on  foot  ,or  hdrfe- 
back,  for  a  whole  day.  When  fatigued,  he  does  not 
fweat,  but  lolls  out  his  tongue.  Every  kind  of  dog  can 
fwim  ;  but  the  water-dog  excels  in  that  article. 

The  dog  runs  round  when  about  to  lie  down,  in  or- 
der to  difcover  the  moft  proper  fituation.  He  lies  ge- 
nerally on  his  breaffc,  with  his  head  turned  to  one  fide, 
and  fometimes  With  his  head  above  his  two  fore-feet. 
He  fleeps  little,  and  even  that  does  not  feem  to  be  very 
quiet :  for  he  often  ftarts,  and  feems  to  hear  with 
more  acutenefs  in  fleep  than  when  awake.  They 
have  a  tremulous  motion  in  fleep,  frequently  move 
their  legs,  and  bark,  which  is  an  indication  of  dream- 
ing. .  | 
■  Dogs  are  pofieffed  of  the  fenfation  of  fmelling  in  a 
high  degree.  They  can  trace  their  mafler  by  the  fmell 
of  his  feet  in  a  church,  or  in  the  ffreets  of  a  populous 
city.  This  fenfation  is  not  equally  ftrong  in  every 
kind.  The  hound  can  trace  game,  or  his  mailer's 
fleps,  24  hours  afterwards.  He  barks  more  furioufly 
the  nearer  he  approaches  the  fowls,  unlefs  he  be  beat 
and  trained  to  filence. 

The  dog  eats  envioufly,  with  oblique  eyes ;  is  an 
enemy  to  beggars  ;  bites  at  a  ftone  flung  at  it ;  is  fond 
of  licking  wounds ;  howls  at  certain  notes  in  inufic,  and 
often  urines  on  hearing  them. 

With  regard  to  the  propagation  of  dogs,  the  females 
admit  the  males  before  they  are  1 2  months  old.  They 
remain  in  feafon  10,  12,  or  even  15  days,  during  which 
time  they  will  admit  a  variety  males.  They  come 
in  feafon  generally  twice  in  the  year,  and  more  fre- 
quently in  the  cold  than  in  the  hot  months.  The  male 
difcovers  the  condition  of  the  female  by  the  fmell ;  but 
Ihc  feliom  admits  him  the  firftfix  or  feven  days.     One 
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Canis.     coitus  will  make  her  conceive  a  great  number  of  young ; 

— » '  but,  when  not  retrained,  fhe  will  admit  feveral  dogs 

every  day  :  Ihe  feems  to  have  no  choice  or  predilec- 
tion, except  in  favour  of  large  dogs  :  from  this  circum- 
ftauce  it  fometimes  happens,  that  a  fmall  female,  who 
has  admitted  a  maftilf,  perimes  in  bringing  forth  her 
young.  During  the  time  of  copulation,  thefe  animals 
cannot  feparate  themfeives,  but  remain  united  fo  long 
as  the  erection  fublilts.  This  is  owing  to  the  itructure 
of  the  parts.  The  dog  has  not  only  a  bone  in  his  pe- 
nis, but  in  the  middle  of  the  corpus  cavernofum  there 
is  a  large  hollow,  which  is  blown  up  in  the  time  of  e- 
reclion°to  a  coniiderable  bulk.  The  female,  on  the 
other  hand,  has  a  larger  clitoris  than  perhaps  any  other 
animal :  beiides,  a  large  firm  protuberance  riles  in  the 
time  of  ccpuladou,  and  remains  perhaps  longer  than 
that  of  the  male,  and  prevents  him  from  retiring  till  it 
fubiides:  accordingly,  after  the  act  of  copulation  is 
over,  the  male  turns  about  in  order  to  reft  himfelf  on 
his  legs,  and  remains  in  that  poiition  till  the  parts  turn 
flaccid.  The  female  goes  with  young  about  nine 
weeks.  They  generally  bring  forth  from  fix  to  twelve 
puppies.  Thole  of  a  fmall  lize  bring  forth  five,  four, 
and  fometimes  but  two.  They  continue  to  copulate 
and  bring  forth  during  life,  which  lafts  generally  about 
1 4  or  i  s  years.  The  whelps  are  commonly  blind,  and 
cannot  open  their  eyes  till  the  ioth  or  T2th  day:  the 
males  are  like  the  dog,  the  females  like  the  bitch.  In 
the  fourth  month,  they  lofe  fome  of  their  teeth,  which 
are  foon  fucceeded  by  others. 

The  dog  has  fuch  a   ftrong  refemblance  to  the  wolf 
and  the  fox,  that  he  is  commonly  fuppofed  to  be  the 
production  of  one  or  other  of  thefe  animals  tamed  and 
civilized.     BufFon  informs  ns,   that  he  kept  a  young 
dog  and  a  young  wolf  together  till   they   were  three 
years  of  age,  without  their  di (covering  the  leaft  incli- 
nation to   copulate.     He  made   the  fame  experiment 
upon  a  dog  and  a  fox  ;  but  their  antipathy  was  rather 
increafed  when  the  female  was  in  feafon.     From  thefe 
experiments  he  concludes,  that  dogs,  wolves,  and  foxes, 
are  perfectly  diftincl  genera  of  animals.     There  has, 
however,    been    lately  an  inftance  to  the  contrary  : 
Mr  Brooke,  animal  merchant  in   Holborn,   turned  a 
wolf  to  a  Pomeranian  bitch  in  heat  ;  the  congrefs  was 
immediate,  and  as  ufual  between  dog  and  bitch:  {he 
produced  ten  puppies.     Mr  Pennant  law  one  of  them 
at  Gordon  Caftle,  that  had  very  much  the  refemblance 
of  a  wolf,  and  alfo  much  of  its  nature  ;  being  flipped 
at   a  weak  deer,  it   inftantly  caught  at  the  animal's 
throat  and  killed  it.     "  I  could  not  learn  (fays  Mr  Pen- 
nant) whether  this  mongrel  continued  its  ipecies ;  but 
another  of  the  fame  kind  did,   and  flocked  the  neigh- 
bourhood   of   Fochabers,    in    the    county    of  Moray 
(where  it  was  kept),  with  a  multitude  of  curs  of  a  mofl 
wolfilh  afpeft. — There   was  lately  living  a  mongrel 
offspring  of  this  kind.     It  greatly  refembled  its  wolf 
parent.     It  was    firft   the  property   of  Sir   Wolftein 
Dixey  ;  afterwards  of  Sir  Willnghby  Afion.     During 
day  it  was  very  tame  ;  but  at  night  fometimes  rehpfed 
into  ferocity.     It  never  barked     but  rather  howled  ; 
when   it  came  into  fields  where  fheep  were  it  would 
feign  lamenefs,  but  if  no  one  was  prefent  would  in- 
ftantly attack    them.     It  had  been   feen  in  copulation 
with  a  bitch,  which  afterwards  pupped:  the  breed  was 
imagined  to  refemble  in  many  xefpects  the  fuppofed 
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fire.  It  died  between  the  age  of  five  and  fix. — The 
bitch  will  alfo  breed  with  the  fox.  The  woodman  of  v" 
the  manor  of  Mongewell,  in  Oxfordfhire,  has  a  bitch, 
which  conilantly  follows  him,  the  offspring  of  a  tame 
dog-fox  by  a  ihepherd's  cur ;  and  fhe  again  has  had 
puppies  by  a  dog.  Since  there  are  fuch  authentic  proofs 
of  the  further  continuance  of  the_breed,  we  may  lurely 
add  the  wolf  and  fox  to  the  other  fuppofed  flocks  of  thefe 
faithful  domefdes." 

With  regard  to  the  natural  difpofition  of  the  dog:, 
in  a  lavage  ltate,  he  is  fierce,  cruel,  and  voracious ; 
but,  when  civilized  and  accuftomed  to  live  with  men, 
he  is  poii'ell'ed  of  every  amiable  quality.  Ke  feems 
to  have  no  other  defire  than  to  pleafe  and  protect  his 
matter.  He  is  gentle,  obedient,  fubmiffive,  and  faith- 
ful. Thefe  diipolitions,  joined  to  his  almoft  un- 
bounded fagacity,  juftly  claim  the  efteem  of  mankind. 
Accordingly  no  animal  is  fo  much  carefl'ed  or  reflected:: 
he  is  fo  ductile,  and  fo  much  formed  to  pleafe,  that  he 
affumes  the  very  air  and  temper  of  the  family  in  which 
he  refides. 

An  animal   endowed  with  fuch  uncommon  qualities- 
muft  anfwer  many  ufeful  purpofes.     His  fidelity  and 
vigilance  are  daily  employed  to  protect  our  perfons,  our 
Hocks,  or  our  goods.     The  acutenefs  of  his  imeil  gains 
him  employment  in  hunting:   he  is  frequently  employ- 
ed as  a  turnfpit:  at  Brolfeis  and  in  Holland  he  is  train- 
ed to  draw  little  carts  to  the  herb-market ;  and  in  the 
northern  regions  draws  a  Hedge  with  his  mailer  in  hy 
or  loaden  with  provifions.     The  Kamfehatkans,  £f- 
quimaux,  and  Greenlanders,  flrangers  to  the  fofter  vir- 
tues,   treat   thefe    poor  animals   with    great    negl,ee"t„ 
The  former,  during  fummer,  the  feafon  in  which  they 
are  ufelefs,  turn  them  loofe  to  provide  for  themfelves  ; 
and  recall  them  in  October  into  their  ufual  confinement 
and  labour:  from  that  time  till  fpring  they  are  fed. 
with  fifh  bones  and  op  ana,  i.  e.  putrid  filh  preferved  in 
pits,   and  ferved  up   to  them  mixed  with   hot  water. 
Thofe  ufed  for  draught  are  caflrated  ;  and  four,  yoked 
to  the  carriage,  will  draw  five  poods,  or  a  hundred  and 
ninety  Englifh  pounds,  beiides  the  driver  ■,  and  thus 
loaden,  will  travel  30  verfls,  or  20  miles  a-day;  or  if. 
unloaden,  on  hardened  fnow,  on  Aiders  of  bone,  a  hun-- 
dred  and  fifty  verfts,  or  a  hundred  Englifh  miles. 

It  is  pretty  certain,  Mr  Pennant  ohferves,  that  the 
Kamfchatkan  dogs  are  of  wolfifh  defcent;  for  wolves 
abonnd  in  that  country,  in  all  parts  of  Siberia,  and  even, 
under  the  arctic  circle.  If  their  mafter  is  flung  out  of  his 
Hedge,  they  want  the  affectionate  fidelityof  the  European, 
kind,  and  leave  him  to  follow,  never  flopping  till  the 
Hedge  is  overturned,  or  elfe  Hopped  by  fome  impediment.. 
The  great  traveller  of  the  1 3th  century,  Marco  Polo,  had: 
knowledge  of  this  fpecies  of  conveyance  from  the  mer- 
chants who  went  far  north  to  traffic  for  the  precious- 
furs.  He  defcribes  the  (ledges  ;  adds,  that  they  were 
drawn  by  fix  great  dogs ;  and  that  they  changed  them 
and  the  Hedges  on  the  road,  as  we  do  at  prefent  in  go- 
ing poll,  The  Kamfehatkans  make  ufe  of  the  fkins 
of  dogs  for  clothing,  and  the  long  hair  for  ornament  : 
fome  nations  are  fond  of  them  as  a  food  ;  and  reckon 
a  fat  dbg  a  great  delicacy.  Both  the  Aiiatic  and. 
American  favages  ufe  thefe  animals  in  facrifices  to  their 
gods,  to  befpeak  favour  or  avert  evil.  When  the  Ko- 
reki  dread  any  infection,  they  kill  a  dog,  wind  the  in- 
teitines  round  two  poles,  and  pafs  between  them. 

The- 
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The  Greenlanders  are  not  better  mailers.     They 
leave  their  dogs  to  feed  on  mufclcs  or  berries  ;  nnleis 
in  a  p-reat  capture  of  feals,  when  they  treat  them  with 
the  blood  and  garbage.     Thefe  people  alfo  fometimes 
eat  their  dogs ;  ufe  the  fkins  for  coverlets,  for  cloth- 
ing  or  to  border  and  feam  their  habits  ;  and  their  belt 
thread  is  made  of  the  guts.     Thefe  northern  dogs  in 
o-eneral  are  large;  and  in  the  frigid  parts  at  leaft  have 
the  appearance  of  wolves  :  are  ufually  white,  with  a 
black  face ;  fometimes  varied  with  black  and  white, 
fometimes  all  white  ;  rarely  brown  or  all  black  :  have 
fharp   nofes,  thick  hair,  and  fliort  ears  ;  and  feldom 
bark,  but  fet  up  a  fort  of  growl  or  favage  howl.    They 
ileep  abroad  ;  and  make  a  lodge  in  the  inow,   lying 
with  only  their  nofes  out.     They  fwim  molt  excellent- 
ly ;  and  will  hunt  in  packs  the  ptarmigan,  arftic  fox, 
polar  bear,  and  feals  lying  on  the  ice.     The  natives 
fometimes  ufe  them  in  the  chafe  of  the  bear.     1  hey 
are  exceffively  fierce  ;  and,  like  wolves,  mftantly  fly  on 
the  few  domeftic  animals  introduced  into  Greenland. 
They  will  fight  among  themfelves  even  to  death.     Ca- 
nine madnefs  is  unknown  in  Greenland.     Being  to  the 
natives  in  the  place  of  horfes,  the  Greenlanders  fatten 
to  their  fledges  from  four  to  ten  ;  and  thus  make  their 
vifits  in  favage  ftate,  or    bring  home  the  animals  they 
have  killed.     Egede  fays  that  they  will  travel  over  the 
ice  1 5    German  miles  in  a  day,  or  60  Englifh,    with 
fledges  loaden  with  their  matters  and  five  or  fix  large 
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Thofe  of  the  neighbouring  ifland  of  Iceland  have  a 
great  refemblance  to  them.  As  tcr  thofe  of  Newfound- 
land, it  is  not  certain  that  there  is  any  diihnct  breed  : 
moft  of  them  are  curs,  with  a  crofs  of  the  maftiff: 
fomewill,  and  others  will  not,  take  the  water,  abfo- 
lutely  refilling  to  go  in.  The  country  was  found  un- 
inhabited, which  makes  it  more  probable  that  they 
were  introduced  by  the  Europeans  ;  who  ufe  them,  as 
the  facbory  does  in  Hudfon's  bay,  to  draw  firing  from 
the  woods  to  the  forts.  The  favages  who  trade  to 
Hudfon's  bay  make  ufe  of  the  wolfifh  kind  to  draw  their 

"it  is  angular,  that  the  race  of  European  dogs  fhow 
as  ftrone  an    antipathy  to    this   American  fpecies  as 
they  do  to  the  wolf  itfelf.     They  never  meet   with 
them,  but  they  fhow  all  poffible  ligns  of  diQike,  and 
will  fall  on  and  worry  them;  while  the  wolfifh  breed, 
with  every  mark  of  timidity,   puts  its  tail  between  its 
lea-s,  and  runs  from  the  rage  of  the  others.     This  aver- 
fion  to  the  wolf  is  natural  to  all  genuine  dogs  ;  for  it 
is  well  known  that  a  whelp,  which  has  never  feen  a 
wolf,  will  at  firtt  fight  tremble,  and  run  to  its  matter 
for  protedion:    an  old  dog   will  inftantly  attack  it. 
Yet  thefe  animals  may  be  made  to  breed  with  one  ano- 
ther as  above  fhown  ;  and  the  following  abftract  of  a 
letter  from  Dr  Pallas  to  Mr  Pennant,  dated  Ocbober 
«h  1 781,  affords    a  further  confirmation  of  the  fact. 
»  I  have  feen  at  Mofcow  about  twenty  fpunous  animals 
from  dogs  and  black  wolves.     They  are  for  the  moft 
part  like  wolves,  except  that  fome  carry  their  tails 
higher,  and  have  a  kind  of  hoarfe  barking.     They 
multiply  among  themfelves  :  and  fome  of  die  whelps 
are  greyifh,  rutty,  or  even  of  the  whitifh  hue  of  the 
arcbic  wolves  j  and  one  of  thofe  I  faw,  in  fhape,  tail, 
and  hair,  and  even  in  barking,  fo  like  a  cur    that  was 
it  not  for  his  head  and  ears,  his  ill-naturea  look,  and 
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fearfulnefs  at  the  approach   of  man,  I  mould  hardly 
have  believed  that  it  was  of  the  fame  breed." 

The  dog  is  liable  to  many  difeafeS,  as  the  fcab,  mad- 
nefs, &c.  and  he  feldom  wants  the  taenia,  01  tape-worm 
in  his  guts,  especially  if  he  drinks,  dirty  water. 
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II.  The  fecond  fpecies  of  this  genus  is  the  Lupus,  The  Wolf. 
or  Wolf.     He  has    a  long  head,  pointed  nofe,    ears 
erecl;  and  iharp,    long  legs  well   clothed  with  hair  ; 
tail  buihy  and   bending  down,   with    the  tip  black  ; 
head  and  neck  afh-coloured ;  body  generally  pale  brown 
tinged  with  yellow:  fometimes  found  white,  and  fome- 
times entirely  black.     The  wolf  is  larger  and  fiercer 
than   a  dog.     His  eyes  fparkle,  and  there    is  a  great 
degree  of  fury  and  wildnefs  in  his  looks.     He  draws 
up  his  claws  when  he  walks,  to  prevent  his  tread  from 
being  heard.     His  neck  is  fliort,  but  admits  of  very 
quick  motion  to  either  fide.     His  teeth  are  large  and 
fharp ;  and  his  bite  is  terrible,  as  his  ftrength  is  great. 
The  wolf,  cruel,  but  cowardly  and  fufpicious,  flies  from 
man  ;  and   feldom  ventures  out  of  the  woods,  except 
prelled  by  hunger :  but  when  this  becomes  extreme, 
he  braves  danger,  and  will  attack  men,  horfes,  dogs, 
aud  cattle  of  all  kinds  ;  even  the   graves  of  the  dead 
are  not  proof  againft   his    rapacity.     Thefe  circum- 
flances  are  finely  defcribed,  in  the  following  lines  : 


By  wintry  famine  rous'd,- 

Cruel  as  death,  and  hungry  as  the  grave  ! 
Burning  for  blood !  bony,  and  ghaunt,  and  grim  ! 
AfTembling  wolves  in  raging  troops  defcend  ; 
And,  pouring  o'er  the  country,  bear  along, 
Keen  as  the  north-wind  fweeps  the  glofly  fnow. 
All  is  their  prize.  .   They  fatten  on  the  tteed, 
Prefs  him  to  earth,  and  pierce  his  mighty  heart. 
Nor  can  the  bull  his  awful  front  defend, 
Or  fhake  the  murthering  favages  away. 
Rapacious  at  the  mother's  throat  they  fly, 
And  tear  the  fcreaming  infant  from  her  breatt. 
The  god-like  face  of  man  avails  him  nought. 
Even  beauty,  force  divine !  at  whofe  bright  glance 
The  generous  lion  ttands  in  foften'd  gaze, 
Here  bleeds,  a  haplefs  undiftinguifh'd  prey. 
But  if,  appris'd  of  the  fevere  attack, 
The  country  be  fhut  up,  lur'd  by  thefcent, 
On  church-yards  drear  (inhuman  to  relate!) 
The  difappointed  prowlers  fall,  and  dig 
The  flirouded  body  from  the  grave  ;  o'er  which, 
Mix'd  with  foul  fliades  and  frighted  ghotts,  they  howl. 

Thomson's  Winter. 

The  wolf,  unlike  the  dog,  is  an  enemy  to  all  fo- 
ciety,  and  keeps  no  company  even  with  thofe  of  his 
own  fpecies.  When  feveral  wolves  appear  together, 
it  is  not  a  fociety  of  peace,  but  of  war  ;  it  is  attended 
with  tumult  and  dreadful  prowlings,  and  indicates  an 
attack  upon  fome  large  animal,  as  a  ttag,  an  ox,  or  a 
formidable  maftiff.  This  military  expedition  is  no 
fooner  finifhed,  than  they  feparate,  and  each  returns 
in  filence  to  his  folitude.  There  is  even  little  mter- 
courfe  between  the  males  and  females  :  They  feel  the 
mutual  attractions  of  love  but  once  a-year,  and  never 
remain  long  together.  The  females  come  in  feafon  in 
winter :  many  males  follow  the  fame  female ;  and  this  af- 
filiation is  more  bloody  than  the  former  ;  for  they  growl, 
chafe,  fight,  and  tear  one  another,  and  often  faenfice 
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Canis.     him  that  is  preferred  by  the  female.     The  female  com- 

— v '  monly    flies    a  long  time,  fatigues  her  admirers,  and 

retires,  while  they  ileep,  with  the  mod  alert  or  moll 
favourite  male. 

The  feafon  of  love  continues  only  twelve  or  fifteen 
days  ;  it  commences  with  the  oldeft  females  ;  the  young 
ones  are  not  fo  early  difpofed.  The  males  have  no 
marked  period,  bat  are  equally  ready  at  all  times. 
They  go  from  female  to  female,  according  as  they  are  in 
a  condition  to  receive  them.  They  begin  wilh  the  old 
females  about  the  end  of  December,  and  finifh  with 
the  young  ones  in  the  month  of  February  or  beginning 
of  March.  The  time  of  geftation  is  about  three 
months  and  a  half;  and  young  whelps  are  found  from 
the  end  of  April  to  the  month  of  July.  The  wolves 
copulate  like  the  dogs,  and  have  an  0 Aeons  penis,  fur- 
rounded  with  a  ring,  which  fwells  and  hinders  them 
from  feparating.  When  the  females  are  about  to  bring 
forth,  they  fearch  for  a  concealed  place  in  the  inmoft 
recefles  of  the  foreft.  After  fixing  on  the  fpot,  they 
make  it  fmooth  and  plain  for  a  confiderable  fpace,  by 
cutting  and  tearing  up  with  their  teeth  all  the  brambles 
and  brufh-wood.  They  then  bring  great  quantities  of 
mofs,  and  prepare  a  commodious  bed  for  their  young, 
which  are  generally  five  or  fix,  though  fometimes  they 
bring  forth  feven,  eight,  and  even  nine,  but  never 
lefs  than  three.  They  come  into  the  world  blind,  like 
the  dogs  ;  the  mother  fuckles  them  fome  weeks,  and 
foon  learns  them  to  eat  flefh,  which  (lie  prepares  for 
them  by  tearing  it  into  fmall  pieces.  Some  time  af- 
ter fhe  brings  them  field-mice,  young  hares,  par- 
tridges, and  living  fowls.  The  young  wolves  begin 
by  playing  with  thefe  animals,  and  at  laft  worry  them  ; 
then  the  mother  pulls  off  the  feathers,  tears  them  in 
pieces,  and  gives  a  part  to  each  of  her  young.  They 
never  leave  their  den  till  the  end  of  lix  weeks  or  two 
months.  They  then  follow  their  mother,  who  leads 
them  to  drink  in  the  hollow  trunk  of  a  tree,  or  in 
fome  neighbouring  pool.  She  conducts  them  back  to 
the  den,  or,  when  any  danger  is  apprehended,  obliges 
them  to  conceal  themfelves  elfewhere.  Though,  like 
other  females,  the  fhe- wolf  is  naturally  more  timid 
than  the  male  ;  yet  when  her  young  are  attacked,  fhe 
defends  them  with  intrepidity;  (lie  lofes  all  fenfe  of 
danger,  and  becomes  perfectly  furious.  She  never 
leaves  them  till  their  education  is  finifhed,  till  they 
are  fo  ftrong  as  to  need  no  afllftance  or  protection,  and 
have  acquired  talents  fit  for  rapine, which  generally 
happens  in  ten  or  twelve  months  after  their  firfl  teeth 
(which  commonly  fall  out  in  the  firft  mouth)  are  re- 
placed. 

Wolves  acquire  their  full  growth  at  the  end  of  two 
or  three  years,  and  live  15  or  20  years.  When  old, 
they  turn  whitifh,  and  their  teeth  are  much  worn. 
When  full,  or  fatigued,  they  deep,  but  more  during 
the  day  than  the  night,  and  it  is  always  a  kind  of 
flight  (lumber.  They  drink  often  ;  and,  in  the  time 
of  drought,  when  there  is  no  water  in  the  hollows,  or 
in  the  trunks  of  old  trees,  they  repair,  feveral  times 
in  a  day,  to  the  brooks  or  rivulets.  Though  extreme- 
ly voracious,  if  fnpplied  with  water,  they  can  pafs 
four  or  five  days  without  meat. 

The  wolf  has  great  flrength,   efpecially  in  the  ante- 
rior parts  of  the  body,  in  the  mufcles  of  the  neck  and 
jaws.     He  carries  a  fheep  in   his  taonth,  and,  at  the 
fame  time,    outruns  the  (hepherds ;  fo  that  he  can  only 
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be  flopped  or  deprived  of  his  prey  by  dogs.  Kis  bite  Canis. 
is  cruel,  and  always  more  obflinate  in  proportion  to  w"~ v-~— ' 
the  fmallnefs  of  the  reliftance :  for  when  an  animal 
can  defend  itfelf,  he  is  cautious  and  circumfpect.  He 
never  fights  but  from  neceffity,  and  not  from  motives 
of  courage.  When  wounded  with  a  ball,  he  cries ; 
and  yet,  when  difpatching  him  with  bludgeons,  he 
complains  not.  When  he  falls  into  a  (hare,  he  is  fo 
overcome  with  terror,  that  he  may  be  either  killed  or 
taken  alive  without  refiftance :  he  allows  himfelf  to 
be  chained,  muzzled,  and  led  where  you  pleafe,  with- 
out exhibiting  the  leafi;  fymptom  of  refcntment  or  dif- 
content. 

The  fenfesof  the  wolf  are  excellent,  but  particular- 
ly his  fenfe  of  fmelling,  which  often  extends  farther  than 
his  eye.  The  odour  of  carrion  ftrikes  him  at  the  di- 
flance  of  more  than  a  league.  He  likewife  fcents  live 
animals  very  far,  and  hunts  them  a  long  time  by  fol- 
lowing their  tracl.  when  he  iflues  from  the  wood,  he 
never  lofes  the  wind.  He  flops  upon  the  borders  of 
the  foreft,  fmclls  on  all  fides,  and  receives  the  emana- 
tions of  living  or  dead  animals  brought  to  him  from  a 
diftance  by  the  wind.  Though  he  prefers  living  to 
dead  animals ;  yet  he  devours  the  mod  putrid  carcafes. 
He  is  fond  of  human  fieili;  and,  if  ftronger,  he  would 
perhaps  eat  no  other.  Wolves  have  been  known  to 
follow  armies,  to  come  in  troops  to  the  field  of  bat- 
tle where  bodies  are  carelefsly  interred,  to  tear  them 
up,  and  to  devour  them  with  an  infatiable  avidity  : 
And,  when  once  accuflomed  to  human  flefh,  thefe 
wolves  ever  after  attack  men,  prefer  the  fhepherdto  the 
flock,  devour  women,  and  carry  offchildrcn.  Wolves 
of  this  vicious  difpofition  are  called  Loups  garoux 
by  the  Fre:.ch  peafants,  who  fuppofe  them  to  be  pof- 
feKcd  with  feme  evil  fpirits;  and  of  this  nature  were 
the  were  wttjfs  of  the  old  Saxons. 

The  wolf  inhabits  the  continents  of  Europe,  A- 
fia,  Africa,  and  America,  Kamtfchatka,  and  even 
as  high  as  the  arctic  circle.  The  wolves  of  north  A- 
merica,  are  the  fmalleft  ;  and,  when  reclaimed,  are 
the  dogs  of  the  natives  :  the  wolves  of  Senegal  the 
largeft  and  fierceft;  they  prey  in  company  with  the 
lion.  Thofe  of  the  Cape  are  grey  flriped  with  black; 
others  are  black. — They  are  found  in  Africa  as  low  as 
the  Cape;  and  are  believed  to  inhabit  New  Holland, 
animals  refembling  them  having  been  feen  there  by  the 
late  circumnavigators.  Dampier's  people  alfo  faw  fome 
half-ftarved  animals  in  the  fame  country,  which  they 
fuppofed  to  be  wolves.  In  the  eaft,  and  particularly 
in  Perfia,  wolves  are  exhibited  as  fpecfacles  to  the 
people.  When  young,  they  are  learned  to  dance,  or 
rather  to  perform  a  kind  of  wreflling  with  a  number 
men.  Chardin  tells  us,  that  a  wolf,  well  educated  in 
dancing,  is  fold  at  500  French  crowns.  This  fact 
proves,  that  thefe  animals,  by  time  and  reflraint,  are 
fufceptible  of  fome  kind  of  education.  M.  BufFon 
brought  up  feveral  of  them  :  "  When  young,  or  du- 
ring their  firft  year  (he  informs  us),  they  are  very 
docile,  and  even  carefling;  and,  if  well  fed,  neither 
difturb  the  poultry  or  any  other  animal:  but,  at  the 
age  of  18  months  or  two  years,  their  natural  ferocity 
appears,  and  they  muft  be  chained,  to  prevent  them 
from  running  off  and  doing  mifchief.  I  brought  up 
one  till  the  age  of  18  or  19  months,  in  a  court  along 
with  fowls,  none  of  which  he  ever  attacked  ;  but  for 
his  firft  eflay,  he  killed  the  whole  in  one  night,  with- 
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Canis,     out  eating   any  of  them.     Another,    having   broken 
""""^       '  his  chain,  run   off,  after  killing  a  dog  with  whom  he 
had  lived  in  great  familiarity." 

Whole  countries  are  fouietimes  obliged  to  arm,  in 
order  to  deftroy  the  wolves.  Princes  have  particular 
equipages  for  this  fpecics  of  hunting,  which  is  both 
ufeful  and  neceffary.  Hunters  didingnilh  wolves  into 
young,  old,  and  very  old.  They  know  them  by  the 
tracts  of  their  feet.  The  older  the  wolf,  his  feet  is 
the  larger.  The  flie- wolf's  feet  are  longer  and  more 
flender  ;  her  heel  is  alfo  fmaller,  and  her  toes  thinner. 
A  good  blood-hound  is  necellary  for  hunting  the  wolf: 
and,  when  he  falls  into  the  fcent,  he  mult  be  coaxed 
and  encouraged  :  for  all  dogs  have  an  averfion  from 
the  wolf,  and  proceed  with  coldnefs  in  the  chace. 
When  the  wolf  is  raifed,  the  gre-hounds  are  let 
loofe  in  pairs,  and  one  is  kept  for  diflodghig  him,  if 
he  gets  under  cover  ;  the  other  dogs  are  led  before  as 
a  rcferve.  The  firft  pair  are  let  loofe  after  the  wolf, 
and  are  fupportcd  by  a  man  on  horfe-back ;  then  the 
fecond  pair  are  let  loofe,  at  the  diltance  of  feven  or 
eight  hundred  paces  ;  and,  ladly,  the  third  pair,  when 
the  other  dogs  begin  to  join  and  to  teaze  the  wolf. 
The  whole  together  foon  reduce  him  to  the  lalt  extre- 
mity ;  and  the  hunters  complete  the  bufinefs  by  ftab- 
bing  him  with  a  dagger.  The  dogs  have  fuch  a  reluc- 
tance to  the  wolf's  fkfh,  that  it  mud  be  prepared  and 
leafoned  before  they  will  eat  it.  The  wolf  may  alfo 
be  hunted  with  beagles  or  hounds ;  but  as  he  dans 
always  ftraight  forward,  and  runs  for  a  whole  day 
without  flopping,  the  chance  is  irkfome,  unlefs  the 
beagles  be  fupported  by  grey-hounds,  to  teaze  him, 
and  give  the  hounds  time  to  come  up. 

Wolves  are  now  fo  rare  in  the  populated  parts  of 
America,  that  the  inhabitants  leave  their  dieep  the 
whole  night  unguarded:  yet  the  government  of  Penn- 
fylvania  and  New-Jerfey  did  fome  years  ago  allow  a 
reward  of  twenty  lhillings,  and  the  laft  even  thirty 
{hillings  for  the  killing  of  every  woif.  Tradition  in- 
formed them  what  a  fcourge  thofe  animals  had  been 
to  the  colonies,  fo  they  wifely  determined  to  prevent 
the  like  evil.  In  their  infant  ftate,  wolvescame  down 
in  multitudes  from  the  mountains,  often  attracted  by 
the  fmell  of  the  corpfes  of  hundreds  of  Indians,  who 
died  of  the  fmall-pox,  brought  among  them  by  the 
Europeans :  but  the  animals  did  not  confine  their  in- 
fults  10  the  dead,  but  even  devoured  in  their  huts  the 
fick  and  dying  favages. 

Befides  being  hunted,  wolves  are  deftroyed  by  pit- 
falls, traps,  or  poifon.  A  peafant  in  France  who  kills' 
a  wolf,  carries  its  head  from  village  to  village,  and  col- 
lets fome  fmall  reward  from  the  inhabitants:  the 
Kirgis-ColTacks  take  the  wolves  by  the  help  of  a  large 
hawk  called  berkut,  which  is  trained  for  the  diveriion, 
and  will  faftenon  them  and  tearout  their  eyes.  Britain, 
a  few  centuries  ago,  was  much  infefled  by  them.  It 
was,  as  appears  by  Hollinglhed,  very  noxious  to  the 
flocks  in  Scotland  in  1577;  nor  was  it  entirely  extir- 
pated till  about  1680,  when  the  laft  wolf  fell  by  the 
hand  of  the  famous  Sir  Ewen  Cameron.  We  may 
♦  therefore  with  confidence  affert  the  non-exiftence  of 
thefe  animals,  notwithstanding  M.  de  Buffon  maintains 
that  the  Englifh  pretend  to  the  contrary.  It  has 
been  a  received  opinion,  that  the  other  parts  of 
Britain  were  in  early  times  delivered  from  this  pell 
by  the  care  of  king  Edgar.     In  England  he  attempted 


to  effect  it,  by  commuting  the  punimments  of  certain      Canis. 

crimes  into  the  acceptance  of  a  certain  number  of  wolves  ' * — 

tongues  from  each  criminal;  and  in  Wales  by  con- 
vening the  tax  of  gold  and  filver  into  an  annual  tax 
of  300  wolves  heads.  But,  notwithstanding  thefe  his 
endeavours,  and  the  affertions  of  fome  authors,  his 
fcheme  proved  abortive.  We  find,  that  fome  cen- 
turies alter  the  reign  of  that  S.ixon  monarch,  thefe 
animals  were  again  increafed  to  fuch  a  degree  as 
to  become  again  the  object  of  royal  attention:  ac- 
cordingly Edward  I.  ilTued  out  his  royal  mandate  to  Pe- 
ter Corbet  to  fuperinttnd  and  affid  in  the  deflruc- 
tion  of  them  in  the  feveral  counties  of  Gloucefter, 
Worcefler,  Hereford,  Salop,  and  Stafford  ;  and  in 
the  adjacent  county  of  Derby  (as  Cambden,  p.  902, 
informs  us),  certain  perfons  at  Wormhill  held  their 
lands  by  the  duty  ol  hunting  and  taking  the  wolves 
that  infefted  the  country,  whence  they  were  fly- 
led  •wolve-hutit.  To  look  back  into  the  Saxon  times, 
we  find,  that  in  Athenian's  reign  wolves  abounded  fo 
in  Yorklhire,  that  a  retreat  was  built  at  Flixton,  in 
that  county,  "  to  defend  palTtngers  from  the  wolves, 
that  they  mould  not  be  devoured  by  them:"  and  fuch 
ravages  did  thofe  animals  make  during  winter,  parti- 
cularly in  January,  when  the  cold  was  fevered,  that 
the  Saxons  didinguilhed  th*t  month  by  the  name  of 
the  -wolf  month.  They  alfocalled  an  outlaw  wolf's- he ad, 
as  being  out  of  the  protection  of  the  law,  profcribed, 
and  as  liable  to  be  killed  as  that  definitive  bead.  Ire- 
land was  infeded  by  wolves  for  many  centuries  after 
their  extinction  in  England  ;  for  there  are  accounts  of 
fome  being  found  there  as  late  as  the  year  1710,  the 
lalt  prefentment  for  killing  of  wolves  being  made  in 
the  county  of  Cork  about  that  time. 

In  many  parts  of  Sweden  the  number  of  wolves  has 
been  conliderably  diminifhed  by  placing  poifoned  car- 
cafes  in  their  way  :  but  in  other  places  they  are  found 
in  great  multitudes.  Hunger  fometimes  compels  them 
to  eat  lichens:  thefe  vegetables  were  found  in  the 
body  of  one  killed  by  a  foldier;  but  it  was  fo  weak, 
that  it  could  fcarcely  move.  It  probably  had  fed  on 
the  lichen  vulpinus,  which  is  a  known  poifon  to  thefe 
animals.  Mulnefs,  in  certain  years,  is  apt  to  feizc 
the  wolf.  The  confequences  are  often  very  me- 
lancholy. Mad  wolves  will  bite  hogs  and  dogs,  and 
the  lad  again  the  human  fpecies.  In  a  fingle  parifli 
14  perfons  were  victims  to  this  dreadful  malady.  The 
fy mptoms  are  the  fame  with  thofe  attendant  on  the 
bite  of  a  mad  dog.  Fury  fparkles  in  their  eyes  j  a  glu- 
tinous faliva  didils  from  their  moi.uhs;  they  carry  their 
tails  low,  and  bite  indifferently  men  and  beads.  It  is 
remarkable  that  this  difeale  happens  in  the  depth  of 
winter,  fo  can  never  be  attributed  to  the  rage  of  the 
dog-days.  Often  towards  fpring,  wolves  get  upon 
the  ice  of  the  fea,  to  prey  upon  the  young  feals,  which 
they  catch  alieep :  but  this  repad  often  proves  fatal  to 
them;  for  the  ice,  detached  from  the  more,  carries 
them  to  a  great  didance  from  land,  before  they  are 
fenfible  of  it.  In  fome  years  a  large  didri«5t  is  by  this 
means  delivered  from  thefe  pernicious  beads  ;  which 
are  heard  howling  in  a  mod  dreadful  manner,  far  in 
the  fea.  When  wolves  come  to  make  their  attack  on 
cattle,  they  never  fail  attempting  to  frighten  away  the 
men  by  their  cries  ;  but  the  found  of  the  horn  makes 
them  flying  like  lightning. 

There   is  nothing  valuable  in  the  wolf  but  his  fkin 
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Cants,     which-  makes  a  warm  durable   fur.     His   flcfli   is  fo 

' « — *  bad,  that  it  is  rejected  with  abhorrence  by  all  other 

quadrupeds;  and  no  animal  but  a  wolf  will  voluntarily 
eat  a  wolf.  The  fmell  of  his  breath  is  exceedingly  of- 
fenlive.  As  to  appeafe  hunger,  he  fwallows  indif- 
criminately  every  thing  he  can  rind,  corrupted  flelh, 
bones,  hair,  fkins  half  tanned  and  covered  with  lime, 
he  vomits  frequently,  and  empties  himfelf  ofiener  than 
he  fills.  Iii  fine,  die  wolf  is  confummately  difagree- 
able;  his  afpect  is  bafe  and  lavage,  his  voice  dreadful, 
his  odour  infnpportable,  his  difpolition  perverfe,  his 
manners  ferocious;  odious  and  deftructive  when  living; 
and,  when  dead,  he  is  perfectly  ufelcfs. 
Hyaena.  HI.  TheHv«NA  has  a  ftraight  jointed  tail,  with  the 
hair  of  its  neck  erect,  fmall  naked  ears,  and  four  toes 
on  each  foot.  It  inhabits  Afiatic  Turkey,  Syria,  Per- 
fia,  and  Barbary.  Like  the  jackal,  it  violates  the 
repoutories  of  the  dead,  and  greedily  devours  the  pu- 
trid contents  of  the  grave;  like  it,  preys  on  the  herds 
and  flocks;  yet  for  want  of  other  food,  will  eat  the 
roots  of  plants,  and  the  tender  Ihoots  of  the  palms: 
but,  contrary  to  the  nature  of  the  former,  it  is  an  un- 
fociable  animal;  is  folitary,  and  inhabits  the  chafms 
of  the  rocks.  The  fuperititious  Arabs,  when  they 
kill  one,  carefully  bury  the  head,  left  it  mould  be  em- 
ployed for  magical  purpofes  ;  as  the  neck  was  of  old 
by  the  Theflalian  forcerefs. 

Vifcera  non  lyncis,  non  dira  nodus  hycenx 
Defuit.  Lucan,   vi.  672. 

The  ancients  were  wild  in  their  opinion  of  the  hyseua ; 
they  believed  that  its  neck  con  fitted  of  one  bone  with- 
out any  joint;  that  it  changed  itsfex;  imitated  the 
human  voice;  had  the  power  of  charming  the  (hep- 
herds,  and,  as  it  were,  rivetting  them  to  the  place 
they  flood  on:  no  wonder  that  an  ignorant  Arab 
mould  attribute  preternatural  powers  to  its  remains. 
They  are  cruel,  fierce,  and  untameable  animals,  of  a 
moil  malevolent  afpect ;  have  a  fort  of  obflinate  cou- 
rage, which  will  make  them  face  ftronger  quadrupeds 
than  themfelves.  Kaernpfer  relates,  that  he  faw  one 
which  had  put  two  lions  to  flight,  regarding  them  with 
the  lumoft  coolnefs.  Their  voice  is  boarfe,  a  difagree- 
able  mixture  of  growling  and  roaring. 

Mr  Pennant  defcribes  a  variety  of  this  fpecies,  un- 
diftingnilhed  by  former  natnralifts  which  he  calls  the 
fpottedhyana.  It  has  a  large  and  flat  head  ;  fome  long 
"hairs  above  each  eye  ;  very  long  whi  fleers  on  each  fide  of 
the  nofe  ;  a  fhort  black  mane,  hair  on  the  body  lhort 
and  fmooth  ;  ears  lhort  and  a  little  pointed,  their  out- 
fide  black,  infide  cinereous;  face  and  uppef  part  of 
the  head  black  ;  body  and  limbs  reddifh  brown,  marked 
with  distinct  black  round  fpots ;  the  hind  legs  with 
black  traufverfe  bars;  the  tail  lhort,  black,  and  full 
©f  hair.  It  inhabits  Guinea,  Ethiopia,  and  the  Cape  : 
lives  in  holes  in  the  earth,  or  cliffs  of  the  rocks  ;  preys 
by  ni^ht;  howls  horribly;  breaks  into  the  folds,  and 
kills  two  or  three  fheep  ;  devours  as  much  as  it  can, 
and  carries  away  one  for  a  future  repaft;  will  attack 
mankind,  fcrape  open  graves,  and  devour  the  dead. 
Bofman  has  given  this  creature  the  name  of  jackal;  by 
which  Buflfon  being  milled,  makes  it  fynonymous  with 
the  common  jackal.  This  hyasna  is  galled  the  tiger- 
ivo/fhy  the  colonilts  at  the  Cape,  where  it  is  a  very 
common  and  formidable  beaft  of  prey.     Of  this  ani- 


mal, formerly  but  imperfectly  known,  the  following 
account  is  given  by  Dr  Sparmann  in  his  voyage  to  the 
Cape. 

"  The  night,  or  the  dufk  of  the  evening  only,  is 
the  time  in  which  thefe  animals  feek  their  prey,  after 
which  they  are  tiled  to  roam  about  both  fcparately  ani 
in  flocks.  But  one  of  the  molt  unfortunate  properties 
of  this  creature  is  that  it  cannot  keep  its  own  coun- 
fel.  The  language  of  it  cannot  ealily  be  taken  down 
upon  paper:  however,  with  a  view  to  make  this  fpe- 
cies of  wolf  better  known  than  it  has  been  hitherto,  I 
ihall  obferve,  that  it  is  by  means  of  a  found  fomething 
like  the  following,  aauae,  and  fometimes  ooao,  yelled 
out  with  a  tone  of  defpair  (at  the  interval  of  fome  mi- 
nutes between  each  howl),  that  nature  obliges  this, 
the  molt  voracious  animal  in  all  Africa,  to  difcover  it- 
felf,  juft  as  it  does  the  muft  venomous  of  all  the  Ame- 
rican ferpents,  by  the  rattle  in  its  tail,  itfelf,  to  warn 
every  one  to  avoid  its  mortal  bite.  This  fame  rattle- 
fnake  would  feem,  in  conftquence  of  thus  betraying 
its  own  defigns,  and  of  its  great  inactivity  (to  be  as 
it  were  nature's  ftep-child),  if,  according  to  many 
credible  accoiiats,  it  had  not  the  wondrous  property 
of  charming  its  prey  by  fixing  its  eye  upon  it.  The 
like  is  affirmed  alfo  of  the  tiger-wolf.  This  creature, 
it  is  true,  is  obliged  to  give  information  againlt  itfelf : 
but,  on  the  other  hand,  is  actually  pofleflcd  of  the  pe- 
culiar gift  of  being  enabled,  in  fome  meafure,  to  imi- 
tate the  cries  of  other  animals ;  by  which  means  this 
arch-deceiver  is  fometimes  lucky  enough  to  beguile 
and  attract  calves,  foals,  lambs,  and  other  animals. 
Near  fome  of  the  larger  farms,  where  there  is  a  great 
deal  of  cattle,  this  ravenous  beafl:  is  to  be  found  almoft 
every  night ;  and  at  the  fame  rime  frequently  from 
one  hour  to  another  betraying  itfelf  by  its  howlings, 
gives  the  dogs  the  alarm.  The  peafams  afiiired  me, 
that  the  cunning  of  the  wolves  was  fo  great  (adding, 
that  the  trick  had  now  and  then  even  fuccecded  with 
fome  of  them),  that  a  party  of  them,  half  flying  and 
hall  defending  themfelves,  would  decoy  the  whole  pack 
of  dogs  to  follow  them  to  the  diflance  of  a  gun-lhot  or 
two  from  the  farm,  with  a  view  to  give  an  opportunity 
to  the  reft  of  the  wolves  to  come  out  from  their  am- 
bufcade,  and,  without  meeting  with  the  leaft  refin- 
ance, carry  off  booty  fufheient  for  themfelves  and  their 
fugitive  brethren.  As  the  tiger-wolf,  though  a  much 
larger  and  ftronger  animal,  does  not  venture,  without 
being  driven  to  the  utmoft  neceffity,  to  meafure  its 
ftrength  with  the  common  dog,  this  is  certainly  an 
evident  proof  of  its  cowardice.  Neither  does  this  fame 
voracious  bealt  dare  openly  to  attack  oxen,  cows, 
horfes,  or  any  of  the  large  animals,  while  they  make 
the  leaft  appearance  as  if  they  would  defend  themfelves, 
or  even  as  long  as  they  do  not  betray  any  figns  of  fear. 
On  the  other  hand,  it  has  art  enough  10  ruih  in  upon 
them  fnddenly  and  unexpectedly,  at  the  fame  lime 
fetting  up  a  horrid  and  ftrange  cry,  fo  as  to  fet  thern 
a  running  in  confeqnencc  of  the  fright,  that  it  may  af- 
terwards keep  clofe  to  their  heels  with  fafety,  till  it 
has  aa  opportunity  with  one  bite  or  firoke  to  rip  up 
the  belly  of  its  prey  (even  though  it  Ihould  be  fo  large 
an  animal  as  a  draught  ox),  or  clfe  give  it  fome  danger- 
ous bite,  and  fo  at  one  fingle  bout  make  itfelf  mailer 
of  its  antagonifl.  On  this  account  the  peafants  are 
obliged  10  drive  their  cattle  home  every  evening  before 
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darK,  excepting  the  more  confiderable  droves  of 
draught  oxen,  which  they  let  roam  about  day  and 
night  to  feek  their  food  unattended,  by  reafon  that 
they  are  tiled  both  to  the  country  and  the  artifices  of 
the  wolves,  and  can  therefore  the  eafier  depend  upon 
and  defend  each  other. 

"  Travellers,  on  the  other  hand,  who  are  obliged  to 
keep  on  in  their  journey,  frequently  differ  great  lodes 
by  turning  their  cattle  out  at  night ;  elpecially  of  the 
young  ones,  which  are  eafieft  feared.  The  Hottentots 
informed  me  that  it  was  ftill  within  the  memory  of 
man,  that  the  tiger-wolf  was  bold  enough  to  Ileal 
upon  them  and  moled  them  in  their  huts,  particularly 
by  carrying  off  their  children.  This,  however,  is  now 
no  longer  the  cafe  ;  a  circumftance,  perhaps,  proceed- 
ing from  the  introduction  of  fire-arms  into  the  coun- 
try, a  circumftance,  which  in  thefe  latter  times,  has 
caufed  this,  as  well  as  other  wild  beads,  to  ftand  in 
greater  awe  of  man  than  it  did  formerly.  I  have  heard 
the  following  ftory  of  the  tiger- wolf  mentioned,  as  be- 
ing related  in  a  certain  treatife  on  the  Cape,  of  which 
I  now  cannot  exactly  remember  the  title.  The  tale  is 
laughable  enough,  though  perhaps  not  quite  fo  pro- 
bable. *  At  a  feaft  near  the  Cape  one  night,  a  trum- 
peter who  had  got  his  rill  was  carried  out  of  doors  in 
order  that  he  might  cool  himfelf,  and  get  fober  again. 
The  fcentof  him  foon  drew  thither  a  tiger-wolf,  which 
threw  him  on  his  back,  and  dragged  him  along  with 
him  as  a  corpfe,  and  consequently  a  fair  prize,  up  to- 
wards Table-mountain.  During  this,  however,  our 
drunken  mufician  waked,  enough  in  his  fenfes  to  know 
the  danger  of  his  fituation,  and  to  found  the  alarm 
with,  his  trumpet,  which  he  carried  fattened  to  his  fide. 
The  wild  bead,  as  rhay  ealily  be  fnppofed,  was  not 
lefs  frightened  in  his  turn.'  Any  other  befides  a  trum- 
peter would,  in  fuch  circum fiances,  have  undoubtedly 
been  no  better  than  wolf's  meat. 

In  the  mean  while  it  is  certain,  that  thefe  wolves 
are  to  be  found  almofl  every  dark  night  about  the 
fhambles  at  the  Cape,  where  they  devour  the  offals  of 
bones,  ikin,  &c.  which  are  thrown  out  there  in  great 
quantities,  and  drag  away  with  them  what  they  cannot 
eat.  The  inhabitants  repay  thefe  good  offices  of  the 
hyaena  with  a  free  and  unlimited  privilege  of  accefs  and 
egrefs.  The  dogs  too  hereabouts,  perfectly  accuftomed 
to  their  company,  are  faid  never  to  throw  any  impe- 
diment in  their  way;  fo  that  the  beaft,  entertained 
and  fed  in  the  very  heart  of  the  town,  has  beenfeldom 
known  to  do  any  mifchief  there.  It  is  likewife  a  well- 
known  fact,  that  thefe  wolves  in  different  parts  of 
Africa,  exhibits  different  degrees  of  courage;  this, 
however,  may  perhaps  proceed  from  their  being  of  dif- 
ferent fpecies  in  different  parts. 

"  Yet  in  this  very  greedinefs  of  the  hyaena,  and  its 
cHfpofuion  to  confume  every  thing  it  can  get  at,  the 
provident  oeconomy  of  nature  is  abundantly  evinced. 
The  flowery  fields  at  the  Cape  would  certainly  foon 
become  hideous  and  disfigured  with  carcafes  and  fkele- 
tons,  the  relics  of  the  great  quantity  of  game  of  all 
forts  which  graze  and  die  there  in  fncceffion,  were  not 
the  tiger-wolf  manifeflly  fubfervient  to  nature  in  the 
regulation  of  her  police,  by  clearing  her  theatre  from 
them;  nay,  I  had  almoft  faid  the  wolf  alone:  for 
lions  and  tigers,  for  example,  never  eat  bones,  and  are 
not  Very  fond  of  carcafes.    Thefe  are  ferviceable  in 
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another  way.  They  make  the  other  animals  vigilant  Canis. 
and  attentive  to  the  functions  for  which  nature  has  de- 
figned  them  ;  and  bclides  anfwering  feveral  other  in- 
tentions of  Providence,  they  ferve,  in  conjunction  with 
mankind,  to  keep  in  a  juft  equilibrium  the  increafe  of 
the  animal  kingdom  ;  fo  that  it  may  not  exceed  the 
fupplies  afforded  it  by  the  vegetable  part  of  the  crea- 
tion, and  by  this  means  prevent  the  neceffary  renewal 
of  the  latter  by  feeds,  &c.  and  thus  by  defolating  it 
and  laying  it  watte,  in  the  end  impoverish  and  dedroy 
themlelves,  and  die  mod  wretched  victims  to  want  and 
hunger;  fo  that,  notwithdanding  the  immenfe  quanti- 
ties of  game  exiding  in  this  country,  there  are  very 
feldoni  found  any  bones  in  the  haunts  they  have  left, 
and  never  after  the  tiger,  lion,  jackal,  wildcat,  and 
Wild  dog.  Thefe  latter  animals,  that  they  may  not 
encumber  and  litter  the  ground  which  nature  has  or- 
dained them  to  clear,  never  go  out  of  their  dens  and 
caverns  when  they  find  themfclves  lick  and  difabled  ; 
but  there,  oppreiled  with  hunger  and  difeafe,  await 
the  tranfnory  moment,  when  they  mud  pay  obedience 
to  nature's  lad  law." 

IV.  The  Mexicanus  has  a  fmooth,  crooked  tail. 
The  body  is  alh-coloured,  variegated  with  yellow  fpots. 
It  is  a  native  of  Mexico,  and  is  called  the  vioimtain-cai 
by  Stba.  It  agrees  with  the  European  wolf  in  its 
manners,  attacks  cattle,  and  fomctimes  men. 

V.  The  Vulpes,  or  Fox,  hasadraight  tail,  white  at  The  Fox. 
the  point.     His  body  is  yellowifli,  or  rather  draw  co- 
loured ;   his  ears  are  fmall  and  erect ;  his  lips  are  whit- 

ifh,  and  his  forefeet  black.  From  the  bale  of  the  tail 
a  drong  fcent  is  emitted,  which  to  fome  people  is  very 
fragrant,  and  to  others  extremely  difagreeable.  The 
fox  is  a  native  of  almod  every  quarter  of  the  globe,  and 
is  if  fuch  a  wild  and  favage  nature  that  it  is  impoffible 
fully  to  tame  him.  He  is  edeemed  to  be  the  molt 
fagacious  an'd  the  mod  crafty  of  all  beads  of  prey. 
The  former  quality  he  fhows  in  his  method  of  pro- 
viding himfelf  with  an  afylum,  where  he  retires  from 
preffing  dangers,  where  he  dwells,  and  where  he  brings 
up  his  young:  and  his  craftinefs  is  chiefly  difcovered 
by  the  fchemes  he  falls  upon  in  order  to  catch  lambs, 
geefe,  hens,  and  all  kinds  of  fmall  birds.  The  fox  fixes 
his  abode  on  the  border  of  the  wood,  in  the  neighbour- 
hood of  cottages:  he  lidens  to  the  crowing  of  the  cocks 
and  the  cries  of  the  poultry.  Hefcents  them  at  adidance  ; 
he  choofes  his  time  with  judgment ;  he  conceals  his 
road  as  well  as  his  defign  ;  he  dips  forward  with  cau- 
tion, fometimes  even  trailing  his  body,  and  feldom 
makes  a  fruitlefs  expedition.  If  he  can  leap  the  wall, 
or  get  in  underneath,  he  ravages  the  court-yard,  puts 
all  to  death,  and  then  retires  foftly  with  his  prey, 
which  he  either  hides  under  the  herbage,  or  carries  off 
to  his  kennel.  He  returns  in  a  few  minutes  for  an- 
other, which  he  carries  off,  or  conceals  in  the  fame 
manner,  but  in  a  different  place.  In  this  way  he  pro- 
ceeds till  the  progrefs  of  the  fun,  or  fome  movements 
perceived  in  the  houfe,  advertife  him  that  it  is  time  to 
fufpend  his  operations,  and  to  retire  to  his  den.  He 
plays  the  fame  game  with  the  catchers  of  thrufhes, 
wood-cocks,  &c.  He  vifits  the  nets  and  bird-lime  very 
early  in  the  morning,  carries  of  dicceffivtly  the  birds 
which  are  entangled,  and  lays  them  in  different  places, 
efpecially  near  the  fides  of  high-ways,  in  the  furrows, 
under  the  herbage  er  brulhwood,  where  they  fometimes 
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lie  two  or  three  days;  bat  he  knows  perfectly  where 
'  to  find  them  when  he  is  in  need.  He  hunts  the  young- 
hares  in  the  plains,  feizes  the  old  ones  in  their  feats, 
never  mitlcs  thofe  which  are  wounded,  digs  out  the  rab- 
bits in  the  warrens,  difcovers  tiic  neffs  of  partridges 
and  quails,  feizes  the  mothers  on  the  eggs,  and  dellroys 
a  vail  quantity  of  game.  The  fox  is  exceedingly  vo- 
racious,  befides  rlelh  of  all  kinds,  he  eats  with  equal 
avidity,  eggs,  milk,  chcefe,  fruits,  and  particularly 
grapes.  When  the  young  hares  and  partridges  fail 
him,  he  makes  war  againft  rats,  field-mice,  ferpents,  li- 
zards, toads,  &c.  Of  thefe  he  deitroys  vaft  numbers  ; 
and  this  is  the  only  fervice  he  does  to  mankind.  He 
is  {o  fond  of  honey,  that  he  attacks  the  wild  bees, 
wafps,  and  hornets.  They  at  firfl  put  him  to  flight  by 
a  thoufand  flings ;  but  he  retires  only  for  the  purpofe  of 
rolling  himfelf  on  the  ground  to  crufhthem  ;  and  he  re- 
turns lb  often  to  the  charge,  that  he  obliges  them  to  a- 
bandon  the  hive,  which  he  foon  uncovers,  and  devours 
both  the  boney  and  wax.  In  a  word,  he  cats  fifhes, 
lobfters,  grafs  hoppers,  &c. 

The  fox  is  not  eafily,  and  never  fully  tamed  :  he 
languishes  when  deprived  of  liberty ;  and  if  kept  too 
long  ill  a  domeftic  flate,  he  dies  of  chagrin.  Foxes  pro- 
duce but  once  a  year  ;  and  the  litter  commonly  conilft 
of  four  or  five,  feldom  fix,  and  never  lefs  than  three. 
When  the  female  is  full,  fhe  retires,  and  feldom  goes 
out  of  her  hole,  where  fhe  prepares  a  bed  for  her  young. 
She  comes  in  feafon  in  the  winter;  and  young  foxes 
are  found  in  the  month  of  April.  When  fhe  perceives 
that  her  retreat  is  difcovered,  and  that  her  young  have 
been  diflurbed,  fhe  carries  them  off  one   by    one,  and 


fox  flies  when  he  hears  the  explofionof  a  gun,orfmells  Cam's, 
gun-powder.  He  is  exceedingly  fond  of  grapes,  and 
does  much  mifchief  in  vineyards.  Various  methods 
are  daily  employed  to  deftroy  foxes:  they  are  hunted 
with  dogs;  iron  traps  are  frequently  fet  at  their  holes ; 
and  their  holes  are  fometimes  fmoked  to  make  them 
run  out,  that  they  may  the  more  readily  fall  into  the 
f  11  ares,  or  be  killed  by  dogs  or  fire-arms. 

The  chace  of  the  fox  requires  lefs  apparatus,  and  is 
more  amufing,  than  that  ot  the  wolf.  To  the  latter 
every  dog  has  great  reluctance  :  bin  all  dogs  hunt  the 
foxfpontaneouily  and  with  pleafure  ;  for,  though  his  own 
odour  be  ftrong,  they  often  prefer  him  to  the  flag  or 
the  hare.  He  may  be  hunted  with  terriers,  hounds, 
&c.  Whenever  he  finds  himfelf  purfucd,  he  runs  to 
his  hole;  the  terriers  with  crooked  legs,  or  tnrnfpits, 
go  in  with  mofl  eafe.  This  mode  anfwers  very  well 
when  we  want  to  carry  off  a  whole  litter  of  foxes,  both 
mother  and  young.  While  the  mother  defends  her- 
felf  againft  the  terriers,  the  hunters  remove  the  earth 
above,  and  either  kill  or  feize  her  alive.  Bur,  as  the 
holes  are  often  under  rocks,  the  roots  of  trees,  or  funk 
too  deep  in  the  ground,  this  method  is  frequently  rin- 
fuccefsful.  The  moft  certain  and  moil  common  me- 
thod of  hunting  foxes,  is  to  begin  with  Hunting  up 
their  holes,  to  place  a  man  with  a  gun  near  the  en- 
trance, and  then  to  fearch  about  with  the  dogs.  When 
they  fall  in  with  him,  he  immediately  makes  for  his 
hole;  but  when  he  comes  up  to  it  he  is  met  with  a 
difcharge  from  the  gun.  If  he  efcapes  the  fhor,  he 
runs  with  full  fpeed,  takes  a  large  circuit,  and  returns 
again  to  ihe  hole,  where  he  is  fired  upon  a  fecond  time ; 


goes  in  fearch  of  another  habitation.     The  young  are     but,  finding  the  entrance  fhut,  he  now  endeavours  tct 
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brought  forth   blind;    like   the   dogs,   they   grow    18 
months  or  two  years,  and  live  13  or  14  years. — The 
fox,  as  well  as  the 
with  the  dog-kind,  as  noticed  above. 

The  fenfes  of  the  fox  are  equally  good  as  thofe  of 
the  wolf  ;  his  fentiment  is  more  delicate  ;  and  the  or- 
gans of  his  voice  are  more  pliant  and  perfect.  The 
wolf  fends  forth  only  frightful  bowlings;  but  the  fox 
barks,  yelps,  and  utters  a  mournful  cry  like  that  of  the 
peacock.  He  varies  his  tones  according  to  the  diffe- 
rent fentiments  with  which  he  is  affected  :  he  has  an 
accent  peculiar  to  the  chace,  the  toneof  defire,  of  com- 
plaint, and  of  forrow.  He  has  another  cry  expreffive 
of  acute  pain,  which  he  utters  only  when  he  is  ihot, 
or  has  fome  of  his  members  broken  ;  for  he  never  com- 
plains of  any  other  wound,  and,  like  the  wolf,  allows 
himfelf  to  be  killed  with  a  bludgeon  without  complain- 
ing; but  he  always  defends  himfelf  to  the  laft  with 
great  courage  and  bravery.  His  bite  is  obftinate  and 
dangerous  ;  and  the  fevereil  blows  will  hardly  make 
him  quit  his  hold.  His  yelping  is  a  fpecies  of  bark- 
ing, and  confifts  of  a  quick  fncceffion  of  fimilar  tones; 
at  the  end  of  which  he  generally  raifes  his  voice  fimilar 
to  the  cry  of  the  peacock.  In  winter,  and  particular- 
ly during  froft  and  fnow,  he  yelps  perpetually ;  but, 
in  fummer,  he  is  almofl  entirely  filent,  and,  during  this 
feafon,  he  calls  his  hair.  He  fleeps  found,  and  may  be 
eafily  approached  without  weakening:  he  fleeps  in  a 
round  form,  like  the  dog;  but,  when  he  only  repofes 
himfelf,  he  extends  his  hind  legs,  and  lies  on  his  belly. 
It  is  in  this  fituaiion  that  he  ipies  the  birds  along  the 
hedges,  and  meditates  fchemes  for  their  furprife.  °The 


efcape  by  darting  ftraight  forward,  with  the  defign  of 
never  revifiting  bis  former  habitation.  He  is  then 
purfued  by  the  hounds,  whom  he  feldom  fails  to  fa- 
tigue, becaufe  he  purpofcly  paffes  through  the  thickeft 
parts  of  theforeft  or  places  of  the  moll  difficult  accefs, 
where  the  dogs  are  hardly  able  to  follow  him  ;  and, 
when  he  takes  to  the  plains,  he  runs  ftraight  out,  with- 
out flopping  or  doubling. 

Of  all  animals  the  fox  has  the  moil  fignificanc. 
eye,  by  which  it  exprefles  every  paffion  of  love, 
fear,  hatred,  &c.  It  is  remarkably  playful;  but, 
like  all  favage  creatures  half  reclaimed,  will  on  the 
leafl  offence  bite  thofe  it  is  moft  familiar  with.  It 
is  a  great  admirer  of  its  bufhy  tail,  with  which  it 
frequently  amufes  and  exercifes  itfelf,  by  running 
in  circles  to  catch  it:  and,  in  cold  weather,  wraps 
it  round  its  nofe.  The  fmell  of  this  animal  is  in  ge- 
neral very  ftrong,  but  that  of  the  urine  is  remarkably 
fetid.  This  feemsfo  offenfive,  even  to  itfelf,  that  it  will 
take  the  trouble  of  digging  a  hole  in  the  ground, 
ftretching  its  body  at  full  length  over  it;  and  there,  af- 
ter depofning  its  water,  cover  it  over  with  the  earth,  as* 
the  cat  does  its  dung.  The  fmell  is  fo  obnoxious,  that 
it  has  often  proved  the  means  of  the  fox's  efcape  from 
the  dogs;  who  have  fo  ftrong  an  averfion  at  the  filthy 
effluvia,  as  to  avoid  encountering  the  animal  it  came 
from.  It  is  faid  that  the  fox  makes  ufe  of  its  urine  as  an 
expedient  to  force  the  cleanly  badger  from  its  habita- 
tion :  whether  that  is  the  means  is  rather  doubtful ;  but 
that  the  fox  makes  ufe  of  the  badger's  hole  is  certain  : 
not  through  want  of  abiliiy  to  form  its  own  retreat, 
but  to  fave  itfelf  fome  trouble ;  for  after  the  expulfion 
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Canis.     of  the  firfl  inhabitant,  the  fox   improves  as   well  as 

— * '  enlarges  it  considerably,  adding  feveral  chambers,  and 

providently  making  feveral  entrances  to  ffccure  a  re- 
treat from  every  quarter.  In  warm  weather,  it  will 
quit  its  habitation  for  the  fake  of  balking  in  the  fun,  or 
to  enjoy  the  free  air ;  but  then  it  rarely  lies  expofed, 
but  chooies  fome  thick  brake,  that  it  may  reft  fecure 
from  furprize.  Crows,  magpies,  and  other  birds,  who 
confider  the  fox  as  their  common  enemy,  will  often, 
by  their  notes  of  anger,  point  out  its  retreat. — The 
fkin  of  this  animal  is  ftirnilhed  with  a  warm  foft  fur, 
which  in  many  parts  of  Europe  is  ufed  to  make  muffs 
and  to  line  clothes.  Vaft  numbers  are  taken  in  Le  Val- 
lais,  and  the  Alpine  parts  of  Switzerland.  At  Lau- 
fanne  there  are  furriers  who  are  in  pofTeffion  of  be- 
tweeen  2COO  and  3000  fkins,  all  taken  in  one  winter. 

Of  the  fox  there  are  feveral  varieties,  derived  from 
colour;  as, 

1.  The  field-fox,  or  aloptx  of  Linnaeus,  who  makes 
it  a  diftinct  fpecies  ;  but  it  is  every  way  the  fame  with 
the  common  fox,  except  in  the  point  of  the  tail,  which 
is  black. 

a  The  crofs-fox,  with  a  black  mark  paffing  tranf- 
verfely  from  fhouldcr  to  lhoulder,  with  another  along 
the  back  to  the  tail.  It  inhabits  the  coldeii  parts  of 
Europe,  Afia,  and  North-America:  a  valuable  fur, 
thicker  and  fofter  than  the  common  fort;  great  num- 
bers of  the  fkins  are  exported  from  Canada. 

3.  The  black  fox  is  the  molt  cunning  of  any,  and 
its  fkin  the  molt  valuable;  a  lining  of  it  is,  in  Rulfia, 
efteemed  preferable  to  the  fineft  fables:  a  lingle  fkin 
will  fell  for  400  rubles.  It  inhabits  the  northern  parts 
•of  Alia  and  North-America.  The  laft  is  inferior  in 
goodnefs. 

4.  The  brant  fox,  as  defcribed  by  Gefner  and  Lin- 
naeus, is  of  a  fiery  rednefs;  and  called  by  the  firft 
brand-juchf,  by  the  laft  hrandraef;  it  is  fcarce  half  the 
fize  of  the  common  fox  :  the  nofe  is  black,  and  much 
iharper;  .the  fpace  round  the  ears  ferruginous;  the 
forehead,  back,  moulders,  thighs,  and  (ides  black  mix- 
ed with  red,  afh-colour,  and  black;  the  belly  yellow- 
ifli;  the  tail  black  above,  red  beneath,  and  cinereous 
on  its  fide.     It  is  a  native  of  Pennfylvania. 

5.  The  corfac-fox,  with  upright  ears,  foft,  downy 
hair;  tail  bulhy ;  colour  in  fummer  pale  tawnty, 
in  winter  grey  :  the  bafe  and  tip  of  the  tail  black  ;  a 
fmall  kind.  It  inhabits  the  defans  beyond  the  Yaik  : 
lives  in  holes :  howls  and  barks :  is  caught  by  the  Kir- 
gis  CafTacks  with  falcons  and  grey-hounds ;  40  or 
50,000  are  annually  taken,  and  fold  10  the  Ruffians,  at 
the  rate  of  40  kopeiks,  or  20  pence  each  :  the  former 
ufe  their  fkins  inftead  of  money  :  great  numbers  are  fent 
into  Turkey. 

6.  There  are  three  varieties  of  foxes  found  in  the 
mountainous  parts  of  Britain,  which  differ  a  little  in 
form,  but  not  in  colour,  from  each  other.  They  are 
diftinguiffied  in  Wales  by  a?  many  different  names. 
The  mitgi,  or gre-kou7id-fox,\%  the  largefl,  talleft,and 
bolder!: ;  and  will  attack  a  grown  ftuep  or  wedder :  the 
majliff-fox  is  lefs,  but  more  ftron ^ly  built :  the  corgi, 
ox  cur-fox  is  the  leaft ;  lurks  about  hedges,  out-houfes, 
&c.  and  is  the  moft  pernicious  of  the  three  to  the  fea- 
thered tribe.  The  firft  of  thtfe  varieties  has  a  white 
tag  or  tip  to  the  tail ;  the  laft  a  black.  When  hunted, 
they  never  run  directly  forward,  but  make  a  great  ma- 


ny doublings  and  turnings;  and  when  in  dangerof  be-     Canis. 

iug  taken,  tht'y  emit  fuch  a   fmell  from   their  pofle-  * * \ 

riors  that  the  hunters  can  hardly  endure  it. 

VI.  The  Lagopus,  or  arctic  fox,  with  afharp  nofe  ;  The  anJHc 
Ihort  rounded  ears  almoft  hid  in  the  fur;  long  and  Fox. 
foft  hair,  fomewhat  woolly;  fhort  legs;  toes  covered 
on  all  parts,  like  that  of  a  common  hare,  with  fur;  tail 
ihorter  and  more  bulhy  than  that  of  the  common  fox, 
of  a  bluifh  grey  or  alh  colour,  fometimes  white:  the 
young  of  the  grey  are  black  before  they  come  to  matu- 
rity: the  hair  much  longer  in  winter  than  in  fummer, 
as  is  ufual  with  animals  of  cold  climates,  it  inhabits 
the  countries  bordering  on  the  Frozen  Sea  ;  Kamfchatka, 
the  ifles  between  it  and  America,  and  the  oppolite 
parts  of  America  difcovered  in  captain  Bhering's  cxpe- 
di'ion,  1 741;  is  again  found  in  Greenland,  Iceland, 
Spitzbergen,  Nova  Zembla,  and  Lapland.  It  bur- 
rows underground,  forms  holes  many  feet  in  length, 
and  ftrews  the  bottom  with  mofs.  In  Greenland  and 
Spitzbergen,  it  lives  in  the  cliffs  of  rocks,  not  being 
able  to  burrow,  by  reafon  of  the  ftoft:  two  or  three 
pair  inhabit  the  fame  hole.  They  are  in  heat  about 
Lady-day;  and  during  that  time,  they  continue  in  the 
open  air,  but  afterwards  take  to  their  holes.  'They  go 
with  young  nine  weeks:  like  dogs,  they  continue  united 
in  copulation :  they  bark  like  that  animal,  for  which 
reafon  the  Ruffians  call  them  fefzii,  or  dogs.  They 
have  all  the  cunning  of  the  common  fox;  prey  on 
geefe,  clucks,  and  other  water-fowl,  before  they  can  fly  ; 
on  groufe  of  the  country,  on  hares,  and  the  eggs  of 
birds;  and  in  Greenland  (through  neceffity)  on  ber- 
ries, fhell  fifh,  or  any  thing  the  fca  flings  up.  But  tbeir 
principal  food  in  the  north  of  Afia  and  in  Lapland  is 
the  leming,  or  Lapland  marmot:  thofe  of  the  coun- 
tries laft  mentioned  are  very  migratory,  purfnitig  the 
leming  which  is  a  wandering  animal :  fometimes  thefe 
foxes  will  defert  the  country  for  three  or  four  years, 
probably  in  purfuit  of  their  prey;  for  it  is  well  known 
that  the  migrations  of  the  leming  are  very  inconftant,  it 
app-  aring  in  fome  countries  only  once  in  feveral  years. 
The  people  of  Jenefea  fufpeet  they  go  to  the  banks  of 
the  Oby.  Their  chief  rendezvous  is  on  the  banks  of 
the  Frozen  Sea,  and  the  rivers  that  flow  into  it,  where 
they  are  found  in  great  troops.  The  Greenlanders 
take  them  either  in  pitfalls  dug  in  the  fnow,  and  baited 
with  the  capelinfilh;  or  in  fprings  made  with  whale- 
bone, laid  over  a  hole  made  in  the  fnow,  ftrewed  over 
at  bottom  with  the  fame  kind  of  fifh  ;  or  in  traps  made 
like  little  huts,  with  flat  ftones,  with  a  broad  one  by 
way  of  door,  which  falls  down  (by  means  of  a  firing 
baited  on  the  infide  with  a  piece  of  flefh)  whenever 
the  fox  enters  and  pulls  at  it.  The  Greenlanders  pre- 
ferve  the  fkins  for  traffic;  and  in  cafes  of  neceffity  eat 
the  flefh.  They  alfo  make  buttons  of  the  fkins ;  and 
fplit  the  tendons,  and  make  life  of  them  inftead  of  thread, 
The  blue  furs  are  much  more  efteemed  than  the  white. 

VII.  The  Indica,  or  antarctic  fox   (the    coyotl  of  The  an- 
Fernandez, /A?  loup-renard  of  Bougainville),  has  fhort  tar&ic 
pointed   ears;  irides  hazel;  head  and  body  cinereous  i?ox- 
brown;  hair  more  woolly   than  that  of  the  common 
fox,  refembling  much  that  of  the  arctic  ;  legs  dafhed 
with  ruft-colour;  tail  dnfky,  tipped  with  white;  fhorter 
and  more  bulhy  than  that  of  the  common  fox,  to  which 
it  is  about  one-third  fuperior  in  fize.     It  has  much  the 
habit  of  ihe  wolf,  in   ears,  tail,  and  ftrength  of  limbs. 
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Caais.  The  French  therefore  call  it  lonp-renard,  or  wolf-fox. 
It  may  he  a  wolf  degenerated  by  climate.  The  largeft 
are  thofe  of  Senegal  :  the  next  are  the  European  :  thole 
of  North  America  are  (till  fmaller.  The  Mexican 
wolves,  which  Mr  Pennant  apprehends  to  be  this  fpe- 
cies,  are  again  lefs;  and  this,  which  inhabits  the  Falk- 
land i.ies,  near  the  extremity  of  So, ah  America,  is 
dwindled  to  the  fize  defcribed.  This  is  the  only  land 
animal  of  thofe  diftant  ifles  :  it  has  a  fetid  fmell,  and 
barks  like  a  dog.  It  lives  Hear  the  ihores;  kennels  like 
a  fox  ;  and  forms  regular  paths  from  bay  to  bay,  pro- 
bably for  the  conveniency  of  furprihng  the  water- 
fowl, on  which  it  lives.  It  is  at  times  very  meagre, 
from  want  of  prey  ;  and  is  extremely  tame.  The 
i  (lands  were  probably  (tocked  with  thofe  animals  by 
means  of  matTes  of  ice  broken  from  the  continent,  and 
carried  by  the  currents. 

VIII.  The  Grey-fox  of  Catefby,  &c.  has  a  (harp 
nofe  ;  tharp,  long,  upright  ears  ;  legs  long  ;  colour 
grev,  except  a  little  rcdnefs  about  the  ears. — It  inha- 
bits Carolina,  and  the  warmer  parts  of  North  America  : 
It  differs  from  the  a r&ic  fox  in  form,  and  the  naiure 
of  its  dwelling ;  agrees  with  the  common  fox  in  the 
firft,  varies  from  it  in  the  lait :  It  never  burrows,  but 
lives  in  hollow  trees  ;  it  gives  no  diverlion  to  the  fportf- 
mau  ;  for  after  a  mile's  chace,  it  takes  to  its  retreat; 
it  has  no  ftrong  fmell  ;  it  feeds  on  poultry,  birds,  &c. 
Thefe  foxes  are  eafily  made  tame  ;  their  fkins,  when 
in  feafon,  made  ufe  of  for  muffs. 

IX.  The  Silver  fox  of  Louifiana.  It  refembles 
the  common  fox  in  form,  but  has  a  moll  beautiful  coat. 
The  (hort  hairs  are  of  a  deep  brown  ;  and  over  them 
fpring  long  (livery  hairs,  which  give  the  animal  a  very 
elegant  appearance.  They  live  in  fore  Its  abounding  in 
game,  and  never  attempt  the  poultry  which  run  at 
large.  The  woody  eminences  in  Louifiana  are  every 
where  pierced  with  their  holes. 

The  Bar-  X.  The  Barbary  fox,  {JeChacal,  Buff.)  or  jackal- 
bary  Fox.  adive,  has  a  long  and  (lender  nofe,  iharp  upright  ears, 
long  bulhy  tail  :  colour,  a  very  pale  brown  ;  fpace  above 
and  below  the  eyes,  black  ;  from  behind  each  ear,  there 
is  a  black  line,  which  foon  divides  into  two,  which"  ex- 
tend to  the  lower  pin  of  the  neck  ;  and  the  tail  is 
furrounded  with  three  broad  rings.  This  fpecies  is  of 
the  fize  of  the  common  fox,  but  the  limbs  are  lhorter, 
and  the  nofe  is  more  (lender. — M.  de  BufFon  informs 
us,  that  Mr  Bruce  told  him  this  animal  was  common 
in  Barbiry,  where  it  was  called  thaUb.  But  Mr  Pen- 
nant obferves,  that  Mr  Bruce  fhould  have  given  it  a 
more  diftinguiihing  name  ;  ioxthaleb,  or  taaleb,  is  no 
more  than  the  Arabic  name  for  the  common  tox,  which 
is  alfo  frequent  in  that  country. 
Thejackal.  XI.  The  Aureus,  Schakal,  or  Jackal,  as  defcribed 
by  Mr  Pennant,  hasyellowilh  brown  irides  ;  ears  erect, 
formed  like  thofe  of  a  fox,  but  ihoner  and  lefs  pointed  : 
hairy  and  white  within  ;  brown  without,  tinged  with 
du(ky  ;  head  (horter  than  that  of  a  fox,  and  nofe  blunt- 
er :  lips  black,  and  fomewhat  loofe  :  neck  and  body 
very  much  refembling  thofe  of  that  animal,  but  the 
body  more  comprefled  :  the  legs  have  the  fame  refem- 
i/ance,  but., are  longer :  tail  thickeit  in  the  mhldle,  taper- 
ing to  the  point :  five  toes  on  the  fore-feet  ;  the  inner 
toe  very  (hort,  and  placed  high  :  four  toes  on  the  hinJ- 
feet  :  all  covered  with  hair  even  to  the  claws.  The 
hairs  are  much  differ  than  thofe  of  a  fox,  but  fcarcely 


fo  (tiff  as  thofe  of  a  wolf  ;  fhort  about  the  nofe  ;  on  Canis. 
the  back,  three  inches  long  ;  on  the  belly  (horter.  *  M 
Thofe  at  the  end  of  the  tail  four  inches  long.  Colour 
of  the  upper  part  of  the  body  a  dirty  tawny  ;  on  the 
back,  mixed  with  black :  lower  part  of  the  body  of  a 
yellowifh  white:  tail  tipt  with  black  ;  the  reft  of  the 
fame  colour  with  the  back  :  the  legs  of  an  unmixed 
tawny  brown  ;  the  fore  legs  marked  (but  not  always) 
with  a  black  fpot  on  the  knees  ;  but  on  no  part  are 
thofe  vivid  colours  which  could  merit  the  title  of 
golden,  beftowed  on  it  by  Kasmpfer. — The  length  of 
this  animal  from  the  nofe  to  the  root  of  the  tail  is  little 
more  than  twenty-nine  inches  Englilh  :  the  tail,  to  the 
ends  of  the  hairs,  ten  three  quarters;  the  tip  reaching 
to  the  top  of  the  hind  legs  :  the  height,  from  the  fpace 
between  the  moulders  to  the  ground,  rather  more  than 
eighteen  inches  and  a  half  ;  the  hind  parts  a  little 
higher. — This  fpecies  inhabits  all  the  hot  and  tem- 
perate parts  of  Alia,  India,  Perfia,  Arabia,  Great  Tar- 
tary,  and  about  Mount  Caucafus,  Syria,  and  the  Holy- 
land.  It  is  found  in  mo  ft  parts  of  Africa,  from  Bar- 
bary to  the  Cape  of  Good  Hope. 

Profelfor  Gueldenftaedt*,  the  able  defcriber  of  this  *JNW.  Cam. 
long-loft  animal,  remarks,  that  the  caecum  entirely  Petrop.-&z. 
agrees  in  form  with  that  of  a  dog,  and  differs  from  449- 
that  of  the  wolf  and  fox.  And  Mr  Pennant  obferves, 
that  there  is  the  fame  agreement  in  the  teeth  with  thofe 
of  a  dog;  and  the  fame  variation  in  them  from  thofe  of 
the  two  other  animals.  Thefe  circumftances  ftrength- 
en  the  opinion  entertained  by  fome  writers,  that  the 
dogs  of  the  old  world  did  derive  their  origin  from  one 
or  other  of  them.  The  jackals  have  indeed  fo  much  the 
nature  of  dogs,  as  to  give  reafoiidble  caufe  to  imagine 
that  tliey  are  at  leaft  the  chief  ftock  from  which  is 
fprung  the  various  races  of  thofe  domeftic  animals. 
When  taken  young,  they  grow  inftantly  tame;  attach 
themfelves  to  mankind;  wag  their  tails;  love  to  be 
ftroked  ;  diitinguilh  their  matters  from  others;  will 
come  on  being  called  by  the  name  given  to  them  ;  will 
leap  on  the  table,  being  encouraged  to  it  :  they  drink, 
lapping;  and  make  water  fideways,  with  theirlegheld 
up.  Their  dung  is  hard  :  odorat  anum  alterius,  coharet 
copula  junfius.  When  they  fee  dogs,  initead  of  flying, 
they  feek  them,  and  play  with  them.  They  will  eat 
bread  eagerly  ;  notwithstanding  they  are  in  a  wild  ftate 
carnivorous.  They  have  a  great  refemblance  to  fome 
of  the  Calmuc  dogs,  which  perhaps  were  but  afewde- 
fcents  removed  from  the  wild  kinds.  Oar  dogs  are 
probably  derived  from  thofe  reclaimed  in  the  firlt  ages 
of  the  world  ;  altered  by  numberlefs  accidents  into  the 
many  varieties  which  now  appear  among  us. 

The  wild  fchakals  go  in  packs  of  40,  50,  and  even 
•  two  hundred,  and  hunt  like  hounds  in  full  cry  from 
evening  to  morning.  They  deftroy  flocks  and  poult  rf, 
but  in  a  lefs  degree  than  the  wolf  or  fox  :  ravage  the 
ftrcets  of  villages  and  gardens  near  towns,  and  will 
even  deitroy  children,  it  left  unprotected.  They  will 
enter  (tables  and  onthoufes,  and  devour  fkins,  or  any 
thing  made  of  that  material.  They  will  familiarly  enter 
a  tent,  and  fteal  w  hatfoever  they  can  rind  from  the  deep- 
ing traveller.  In  default  of  living  prey,  they  will  feed 
on  roots  and  fruits  ;  and  even  on  the  mod  infected  car- 
rion :  they  will  greedily  dilinter  the  dead,  and  devour 
the  putrid  carcafes  ;  for  which  reafon,  in  many  coun- 
tries the  grayes  are  made  of  a  great  depth,  They  at- 
tend 
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Cams,     tend  caravans,  and  follow  armies,  in  hopes  that  death 

* v> '  will  provide  them  a  banquet. 

Their  voice  naturally  is  a  howl.  Barking,  Mr  Pen- 
nant obferves,  is  latently  inherent  ;  and  in  their  (taie 
of  nature  feldom  exerted  :  but  its  different  modifica- 
tions are  adventitious,  and  expreflive  of  the  new  paf- 
fions  and  affections  gained  by  a  domeftic  ftate.  Their 
bowlines  and  clamours  in  the  night  are  dreadful,  and 
fo  loud  that  people  can  fcarcely  hear  one  another 
fpeak.  Dellon  fays,  their  voice  is  like  the  cries  of  a 
great  many  children  of  different  ages  mixed  together : 
when  one  begins  to  howl,  the  whole  pack  join  in  the 
cry.  Kasmpfer  fays,  that  every  now  and  then  a  fort 
of  bark  is  intermixed  ;  which  confirms  what  is  above 
afferted  by  Mr  Pennant.  Dellon  agrees  in  the  account 
of  their  being  tamed,  and  entertained  as  domeftic  ani- 
mals. During  day  they  are  filent.  They  dig  burrows 
in  the  earth,  in  which  they  lie  all  day,  and  come  out 
at  night  to  range  for  prey  :  they  hunt  by  the  nofe,  and 
are  very  quick  of  fcent.  The  females  breed  only  once 
a  year  ;  and  go  with  young  only  four  weeks  ;  they 
bring  from  fix  to  eight  at  a  time.  Both  Mr  Guelden- 
ftaedt  and  Mr  Bell  contradict  the  opinion  of  their  being 
very  fierce  animals. 

This  animal  is  vulgarly  called  the  Lion's  Provider, 
from  an  opinion  that  it  rouzes  the  prey  for  that  bad- 
nofed  quadruped.     The   fact  is,  every  creature  in  the 
foreft  isfet  in  motion  by  the  fearful  cries  of  the  jackals  ; 
the  lion,  and  other  beafts  of  rapine,  by  a  fort  of  inftincl, 
attend  to  the  chace,  and   feize  fuch    timid  animals  as 
betake  themfclves  to  flight  at  the  noife  of  this  nightly 
pack.     The  jackal  is  defcribed  by  Oppian,   under  the 
name  of  Auk@^  e«9oc,  or  yellow  -wolf  ;   who  mentions 
its  horrible  howl.  It  may,  asM.  de  Buffbn  conjectures, 
be  the   e&>c  of  Ariftotle,  who  mentions   it   with  the 
wolf,  and  fays  that  it  has  the  fame  internal  ftrueture 
as  the  wolf,  which  is  common  with  congenerous  ani- 
mals.    The  Theos  of  Pliny  may  alfo  be  a  variety  of 
the  fame  animal  ;    for  his  account  of  it  agrees  with 
the  modern  hiftory  of  the  fchakal,  except  in  the  Jaft 
article  :     "  Thoes,    Luporum  id  genus    eft  procerius 
longitudine,  brevitate  crurumdifTtmile,  velox  faltu,  ve- 
natu  vivens,  innocuum  homini  ;"  lib.  viii.  c.  34. 
TkeMefo-      XII.  The  Mesomelas,  or  Capefch  of  Schreber,  the 
melas.         tenlie  or  kenlie  of  the  Hottentots,  has  erect  yellowifh 
brown    ears,  mixed  with  a  few  fcattered  black  hairs: 
the  head  is  of  a  yellowifh  brown,  mixed  with  black  and 
white,  growing  darker  towards   the  hind   part  :  the 
fides  are  cf  a  light  brown,  varied  with  dufky  hairs : 
the  body  and  alfo  the  back  part  of  the  legs  are  of  a 
yellowifh  brown,    lighted  on   the   body  :  the  throat, 
breaft,  and  belly  white.     On  the  neck,  fhoulders,  and 
back,  is  a  bed  of  a  black;  broad  on  the  fhoulders,  and 
growing  narrower   to  the  tail :    when  the  hairs  are 
fmooth,  the  part  on  the  neck  feems  barred  with  white  ; 
that  on   the   fhoulders  with  white  conoid  marks,  one 
within  the  other,  the  end  pointing  to  the  back  :  when 
the  hairs  are  ruffled,  thefe  marks  vanifh,  or  grow  lefs 
diftinct,  and  a  hoarynefs  appears  in  their  ftead.     The 
tail  is  bufhy,  of  a  yellowifh  brown  ;  marked  on  the  up- 
per part  with  a  longitudinal   ftripe  of  black,  and   to- 
wards the  end  encircled  with  two  rings  of  black,  and 
is  tipt  with  white.     In  length,  the  animal  is  two  feet 
three  quarters,  to  the  origin  of  the  tail  :   the  tail  is  one 
foot.    This  fpecies  inhabits  the  countries  about  the  Cape 


of  Good  Hope,  and  probably   is  found  as  high  as  the      Canw 
line.  ■    II 

XIII.  The  thous  has  a  fmooth  crooked    tail  :  the     Carutz 
upper  part  of  its  body  is  grey,  and  its  belly  white.     It-TheThous. 
is  about   the   fize  of   a  large  cat  ;  and,  according  to 
Linnaeus,  is  found  at  Surinam;  it  is  mentioned  by  no 

other  naturalift. 

XIV.  The  Zerda.     This  animal  has  a  very  point-  TheZetda 
ed  vifage  ;  large  bright  black  eyes  ;  very  large  ears, 

of  a  bright  rofe-colour,  internally  lined  with  long  hairs; 
the  orifice  fo  fmall  as  not  to  be  vifible,  probably  co- 
vered with  a  valve  or  membrane  :  the  legs  and  feet 
are  like  thofe  of  a  dog  ;  the  tail  is  taper  :  colour  be- 
tween a  ftraw  and  pale  brown.  Length  from  nofe  to 
tail,  ten  inches  ;  ears,  three  inches  and  a  half  long  ; 
tail,  fix  :  height,  not  five.  It  inhabits  the  vaft  defart 
of  Saara,  which  extends  beyond  mount  Atlas  :  It  bur- 
rows in  the  fandy  ground,  which  fhows  the  neceffity  of 
the  valves  to  the  ears  ;  and  is  fo  exceffively  fwift,  that 
it  is  very  rarely  taken  alive.  It  feeds  on  infects,  efpe- 
cially  locufts:  fits  on  its  rump  :  is  very  vigilant  :  barks 
like  a  dog,  but  much  fhriller,  and  that  chiefly  in  the 
night :  never  is  obferved  to  be  fportive.  We  are  in- 
debted to  Mr  Eric  Skioldebrand,  the  late  Swedifh  con- 
ful  at  Algiers,  for  our  knowledge  of  this  Angular  ani- 
mal. He  never  could  procure  but  one  alive,  which 
efcaped  before  he  examined  his  teeth  :  the  genus  is  very 
uncertain  :  the  form  of  its  head  and  legs,  and  fome  of 
its  manners,  determined  Mr  Pennant  to  rank  it  in  this 
genus.  That  which  was  in  poffeffion  of  Mr  Skiolde- 
brand fed  freely  from  the  hand,  and  would  eat  bread 
or  boiled  meat.  Buffon  has  given  a  figure  of  this  ani- 
mal :  but  from  the  authority  of  Mr  Bruce  afcribes  to  it 
a  different  place,  and  different  manners.  He  fays  that 
it  is  found  to  the  fouth  of  thePalusTritonides,  in  Libya; 
that  it  has  fomething  of  the  nature  of  the  hare,  and 
fomething  of  the  fqnirrel  ;  and  that  it  lives  on  the 
palm-trees,  and  feeds  on  the  fruits. 

Canis  Major,  the  great  dog  in  aftronomy,  a  conftel- 
lation  of  the  font  hern  hemifphere,  below  Orion's  feet, 
though  fomewhat  to  the  weftward  of  him  ;  vvhofe  ftars 
Ptolemy  makes  29 ;  Tycho  obferved  only  13  ;  Hevc- 
lius  21  ;  in  the  Britannic  catalogue  they  are  31. 

Canis  Minor,  the  little  dog,  in  aftronomy,  a  conftei- 
lation  of  the  northern  hemifphere  ;  called  alfo  by  the 
Greeks,  Procyon,  and  by  the  Latins  Antecanis  and  Ca- 
nicula.  The  ftars  in  the  conftellation  canis  minor,  are 
in  Ptolemy 'scatalogue  2  ;  in  Tycho's,  5  ;  in  Hevelius's, 
13  ;  and  in  the  Britifh  catalogue,  14. 

CANISIUS,  (Henry)  a  native  of  Nimeguen,  and 
one  of  the  moft  learned  men  of  his  time,  was  profeffor 
of  canon  law  at  Ingolftadt  ;  and  wrote  a  great  number 
of  books;  the  principal  of  which  are,  1.  SinurJia  Juris 
Canonici.  2.  Antiques  leffionis,  a  very  valuable  work. 
He  died  in  1609. 

CANITZ,  (The  baron  of)  a  German  poet  and 
ftatefman,  was  of  an  ancient'  and  illuflrious  family  in 
Brandenburg,  and  born  at  Berlin  in  1564,  five  months 
after  his  father's  death.  After  his  early  ftudies,  he 
travelled  to  France,  Italy,  Holland,  and  England;  and 
upon  his  return  to  his  country,  was  charged  with  im- 
portant negotiations  by  Frederic  II.  Frederic  III. 
employed  him  alfo.  Canitz  united  the  ftatefman  with 
the  poet  ;  and  was  converfant  in  many  languages,  dead 
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Canter    as  well- as  living.     His  Germau  poems  were  publifh- 

J         ed  for  the  tenth  time,   i7;o,  in  8vo.     He  is  faid  to 

Cannabis,  have  taken  Horace  for  bis  mode!,  and  to  have  written 

*       '  purely  and   delicately.     But  he  did  not  content  him- 

felf  with  barely  cultivating  the  fine  arts  in  himfelf ;   he 

gave  all  the  encouragement  he  could  to  them  'mothers. 

He  died  at  Berlin,  in  1699,  privy  counfellor  of  (late, 

aged  45;. 

CANKER.,  a  difeafe  incident  to  trees,  proceeding 
chiefly  from  the  nature  of  the  foil.  It  makes  the  bark 
rot  and  fall.  If  the  canker  be  in  a  bough,  cut  it  off; 
ia  a  large  bough,  at  fome  diftance  from  the  Item  ;  in  a 
finall  one,  clofc  to  it :  but  for  over-hot  ftrong  ground, 
the  ground  is  to  be  cooled  about  the  roots  with  pond- 
mud  and  cow-dung. 

Canker,  among  farriers.  See  Furriery,  §  xliv.  2. 

CANNA,  in  botany  :  A  genus  of  the  monogynia  or- 
der, belonging  to  the  monandria  clafs  of  planls ;  and  in 
the  natural  method  ranking  undtr  the  eighth  order, 
Scit  amines .  The  corolla  is  erect,  and  divided  into  fix 
parts,  with  a  diltinct  lip  bipartite  and  rolled  back  ; 
the  ftyle  lanceolate,  and  growing  to  the  corolla  ;  the 
calyx  is  triphyllous. 

Species,  r.  The  indica,  or  common  broad-leaved 
flowering  cane,  is  a  native  of  both  Indies  ;  the  inha- 
bitants of  the  Biitilh  iilands  in  America  call  it  Indian 
fbot,  from  the  roundnefs  and  hardnefs  of  the  feeds.  It 
hath  a  thick,  flefhy,  tuberous  root,  which  divides  into 
many  irregular  knobs;  it  fends  out  many  large  oval 
leaves,  without  order.  At  their  firft  appearance  the 
leaves  are  like  a  twifted  horn;  but  afterwards  expand, 
and  are  near  a  foot  long,  and  five  inches  broad  in  the 
middle  ;  leffening  gradually  fo  both  ends,  and  termi- 
nated in  a  point.  The  ftalks  are  herbaceous,  rifing  four 
feet  high,  and  are  encompaffed  by  the  broad  leafy  foot- 
ftalks  of  the  leaves  ;  at  the  upper  part  of  the  ftalk  the 
flowers  are  produced  in  loofe  fpikes,  each  being  at  firft 
covered  with  a  leafy  hood,  and  turns  to  a  brown  co- 
Jour.  The  flowers  are  fucceeded  by  a  fruit  or  capfule, 
oblong,  rough,  and  crowned  with  the  three-cornered 
empalement  of  the  flower  which  remains.  When  the 
fruit  is  ripe,  the  capfule  opens  lengthwife  into  three 
cells,  filled  with  round,  mining,  hard,  and  black  feeds. 
2.  The  latifolia,  with  a  pale  red  flower,  is  a  native  of 
Carolina,  and  fome  other  northern  parts  of  Ame- 
rica. 3.  The  glauca,  with  a  very  large  flower,  is  a 
native  of  South  America.  4.  The  lutea,  with  obtufe 
oval  leaves,  is  lefs  common  in  America  than  the  other 
forts.  5.  The  coccinea,  hath  larger  leaves  than  any  of 
the  orher  fpecies,  and  the  ftalks  rife  much  higher.  The 
flowers  are  produced  in  large  fpikes  ;  and  are  of  a 
bright  crimfon,  or  rather  fcarlet  colour. 

Culture.  Thefe  plants  muft  always  be  kept  in  pots 
©f  rich  earth,  to  be  nioved^to  fhelterin  winter.  They 
are  propagated  by  feeds  fown  on  a  hot-bed,  in  the 
fpring  ;  and  in  fummer,  when  the  plants  are  a  little 
advanced  in  growth,  prick  them  feparately  in  fmall 
pots  of  rich  earth,  plunging  them  alfo  in  the  hot-bed, 
giving  (hade,  water,  and  frefh  air ;  to  which  laft  hard- 
en them  by  degrees,  till  they  bear  it  fully.  In  Octo- 
ber they  muft  be  removed  into  a  very  good  ftove  or 
green  houfe. 

CANNABIS,  in  botany:  A  genus  of  the  pentan- 
dria  order,  belonging  to  the  dioecia  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  53d  or- 
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der,  Scabrida.  The  calyx  of  the  maleisquinquepanuc,  Cannabis 

with  no  corolla.     In  the  female  the  calyx  is  tiionophyl-  ^ " 

lous,  entire,  and  gaping  at  the  fide  ;  there  is  no  corol- 
la, but  two  ftyles;  the  fruit  is  a  nur,  bivalved,  within 
the  clofed  calyx.  Of  this  there  is  but  one  fpecies,  viz. 
the  fativa.  This  is  propagated  in  the  rich  fenny  puts 
of  England  in  great  quantities,  for  its  bark,  which 
is  afefnl  lor  cordage,  cloth,  &c.  and  the  feeds  abound 
with  oil.  Hemp  is  always  fown  on  a  deep,  moid, 
rich,  foil,  fuc£  as  is  found  in  Holland,  Lin.colnlhire,  the 
fens  of  the  illand  of  Ely,  where  it  is  cultivated  to  great 
advantage,  as  it  might  be  in  many  other  parts  of  Eng- 
land where  there  is  a  foil  of  the  fame  kind  ;  but  it  will 
not  thrive  on  clayey  or  ftiffcold  Und.  The  ground 
on  which  hemp  is  defigned  to  be  fown,  fliould  be  well 
ploughed,  and  made  very  fine  by  harrowing.  About 
the  middle  of  April  the  feed  may  be  fown  ;  three 
hufhels  is  the  ufual  allowance  for  an  acre,  but  two  are 
lufficienl.  In  the  choice  of  the  feed,  the  heavieft  and 
brighteft  coloured  fliould  be  preferred  ;  and  particular 
eare  ihould  be  had  to  the  kernel  of  the  feed.  For  the 
greater  certainty  in  this  matter,  fome  of  the  feeds 
ihould  be  cracked,  to  fee  whether  they  have  the  germ 
or  future  plant  perfecl:  :  for,  in  fome  places,  the  male 
plants  are  drawn  out  too  foon  from  the  female,  i.  e. 
before  they  have  impregnated  the  female  plants  with  the 
farina  ;  in  which  cafe,  though  the  feeds  produced  by 
thefe  females  may  feem  fair  to  the  eye,  yet  they  will 
not  grow,*  according  to  the  docTrine  of  Linnaeus.  *  See  Bo- 
When  the  plants  are  come  up,  they  fliould  be  hoed  tany,  fetf. 
out  in  the  fame  manner  as  is  practifed  for  turnips,  ili- 
leaving  them  two  feet  apart  ;  obferve  alfo  to  cat  down 
all  the  weeds,  which,  if  well  performed,  and  in  dry 
weather,  will  deftroy  them.  This  crop,  however,  will 
require  a  fecond  hoeing,  in  about  fix  weeks  after  the 
firft ;  and,  if  this  is  well  performed,  the  crop  will  re- 
quire no  further  care.  The  firft  feafon  for  pulling 
hemp  is  ufually  about  the  middle  of  Auguft,  when 
they  begin  to  pull  what  they  call  xhtfimble  hemp,  being 
that  which  is  compofed  of  the  male  plants  ;  but  it 
would  be  the  much  better  method  to  defer  this  for  a 
fortnight  or  three  weeks  longer,  until  thofe  male 
plants  have  fully  fhed  their  farina  or  duft,  without 
which  the  feeds  will  prove  only  empty  hufks.  Thefe 
male  plants  decay  foon  after  they  have  fhed  their  fari- 
na. The  fecond  pulling  is  a  little  after  Michaelmas, 
when  the  feeds  are  ripe.  This  is  ufually  called  karle 
he?np,  and  confiits  of  the  female  plants  wrhich  were  left. 
This  karle  hemp  is  bound  in  bundles  of  a  yard  com- 
pafs,  according  to  ftatute  meafure,  which  are  laid  in 
the  fun  for  a  few  days  to  dry  ;  and  then  it  is  ftacked 
up,  or  houfed,  to  keep  it  dry  till  the  feed  can  be  threfh- 
ed  out.  An  acre  of  hemp,  on  a  rich  foil,  will  produce 
near  three  quarters  of  feed,  which,  together  with  the 
unwrought  hemp,  is  worth  from  fix  to  eight  pounds. 
Hemp  is  efteemed  very  effectual  for  deftroying  weeds: 
but  this  it  accomplifhes  by  impoverifhing  the  ground, 
and  thus  robbing  them  of  their  nourifhment  ;  fo  that 
a  crop  of  it  muft  not  be  repeated  on  the  fame  fpot. 

Some  feeds  of  a  large  kind  of  hemp  growing  in  China 
were  lately  fent  by  the  EnglifhEaft  India  Company  to 
the  Society  for  the  encouragement  of  Arts,  Manufac- 
tures, and  Commerce,  who  diftributed  them  to  the 
members  and  other  gentlemen  who  appeared  likely  to 
cultivate  them  ;  and  from  experiments  made  in  conic- 
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Cannabis,  quence,  the  plant  has  been  found  to  fucceed  perfectly 
Cannae.  jn  England.  The  firft  trials  were  rather  unpiomif- 
""""  '  ing,  the  hemp  produced  from  the  foreign  feeds  pro- 
ving of  very  little  value.  But  the  Reverend  Dr  Hin- 
ton  of  Northwold,  who  made  the  above  trial  in  1786, 
having  accidentally  faved  fome  ripe  feeds  of  that  crop, 
lowed  them  in  May  1737  on  a  fpot  of  good  land.  They 
came  up  well,  and  attained  as  much  perfection  as  ordi- 
nary hemp.  The  produce,  when  dreffed,  weighed  at 
die  rate  of  95  ftone  7  pounds  and  12  ounces  per  acre, 
(being  above  :o  ftone  more,  he  fays,  than  the  ufual 
crops  of  hemp  in  that  neighbourhood)  ;  and  at  the 
rate  of  three  bulhels  two  pecks  and  half  a  pint  of  feed 
per  acre  were  faved.  Dr  Hinton  fuppofes  that  the 
fjeds  brough  from  China  failed  principally,  if  not  en- 
tirely, by  having  been  two  years  old,  at  which  age 
hempfeed  feldom  vegetates.  Now  that  it  is  found 
to  ripen,  frefh  feeds  can  always  be  obtained.  It 
will  yet,  however,  require  a  few  years  to  determine 
whether  this  fpecies  will  continue  to  retain  its  great 
fize,  or  will  degenerate  and  become  the  common  hemp 
of  Europe. 

From  the  leaves  of  hemp  pounded  and  boiled  in 
water,  the  natives  of  the  Eaft  Indies  prepare  an  intoxi- 
cating liquor  of  which  they  are  very  fond.  The  plant, 
when  frefh,  has  a  rank  narcotic  fmell  ;  the  water  in 
which  the  ftalks  are  foaked,  in  order  to  feparate  the 
tough  rind  for  mechanic  ufes,  is  faid  to  be  violently 
poifonous,  and  to  produce  its  effects  almoft  as  foon 
as  drank.  The  feeds  alfo  have  fome  fmell  of  the 
herb,  and  their  tafte  is  unfluous  and  fweetilh  :  they 
are  recommended,  boiled  in  milk,  or  triturated  with 
water  into  an  emulfion,  againft  coughs,  heat  of  urine, 
and  the  like.  They  are  alfo  faid  to  be  ufeful  in  incon- 
tinence of  urine,  and  for  reftraining  venereal  appetites; 
but  experience  does  not  warrant  their  having  any  vir- 
tues of  that  kind. 

CANNAE,  (anc.  geog.)  a  town  of  Apulia  in  the 
Adriatic,  at  the  mouth  of  the  river  Aufidus,  rendered 
famous  by  a  terrible  overthrow  which  the  Romans  here 
received  from  the  Carthaginians  under  Hannibal.  The 
Roman  confuls  ^Emilius  Faulus  and  Terentius  Varro, 
being  authorized  by  the  fenate  to  quit  the  defenfive  plan, 
and  flake  the  fortunes  of  the  republic  on  the  chance  of 
a  battle,  marched  from  Canufium,  and  encamped  a  few 
miles  eaft,  in  two  unequal  divisions,  with  the  Aufidus 
between  them.  In  this  pofition  they  meant  to  wait  for 
an  opportunity  of  engaging  to  advantage;  but  Hanni- 
bal, whofe  critical  fituation  in  a  defolated  country, 
without  refuge  or  allies,  could  admit  of  no  delay,  found 
means  to  inflame  the  vanity  of  Varro  by  fome  trivial 
advantages  in  fkirmifhes  between  the  light  horfe.  The 
Roman,  elated  with  this  fuccefs,  determined  to  bring 
matters  to  a  fpeedy  conclnfion  ;  but,  finding  the  ground 
on  the  fouth  fide  100  confined  for  the  operation  of  fo 
large  an  army,  crofTed  the  river  ;  and  Varro,  refting 
his  right  wing  upon  the  Aufidus,  drew  out  his  for- 
ces in  the  plain.  Hannibal,  whofe  head  quarters  were 
at  Cannae,  no  fooner  perceived  the  enemy  in  motion, 
than  he  forded  the  water  below,  and  marfhalled  his 
troops  in  a  line  oppofite  to  that  of  his  adverfaries. 

The  Romans  were  vaftly  fuperior  in  number  to  the 
Carthaginians  ;  but  the  latter  were  fuperior  in  cavalry. 
The  army  of  the  former,  confifting  of  87,000  men, 
was  drawn  up  in  the  ufual  manner  ;  the  haftati  in  the 


firft  line,  the  prtncipes  in  the  fecond,  and  the  triurii  in 
the  third.  The  cavalry  were  pofled  on  the  wings. 
On  the  right,  the  Roman  knights  flanked  the  legio- 
naries ;  in  the  left,  the  cavalry  of  the  allies  covered 
their  own  infantry.  The  two  confuls  commanded  the 
two  wings,  Emilius  the  right,  and  Terentius  the  left  ; 
and  the  two  proconfuls  Servilius  and  Attilius  the  main 
body.  On  the  other  hand,  Hannibal,  whofe  army 
conliftcd  of  40,000  foot  and  10,000  horfe,  placed  his 
Gaulifh  and  Spanifh  cavalry  in  his  left  wing,  to  face 
the  Roman  knights;  and  the  Numidian  horfe  in  his 
right,  over  againft  the  cavalry  of  the  allies  of  Rome. 
As  to  his  infantry,  he  divided  the  African  battalions 
into  two  bodies ;  one  of  which  he  polled  near  the  Gaul- 
ifh and  Spanifh  horfe,  the  oiher  near  the  Numidian. 
Between  thefc  two  bodies  were  placed  on  one  fide  the 
Gaulifh,  on  the  other  the  Spanifh  infantry,  drawn  up 
in  fuch  a  manner  as  to  form  an  obtufe  angle  projecting 
a  confiderable  way  beyond  the  two  wings.  Behind 
this  line  he  drew  up  a  fecond  which  had  no  projec- 
tion. Afdrubal  commanded  the  left  wing;  Mabcrbal 
the  right;  and  Hannibal  himfdf,  with  his  brother 
Mago,  the  main  body.  He  had  alfo  taken  care  to  poft 
himfelf  in  fuch  a  manner  that  the  wind  Vulturiius, 
which  rifes  at  certain  ftated  times,  fhould  blow  directly 
in  the  faces  of  the  Romans  during  the  fight,  and  cover 
them  with  duff.  The  onfet  was  begun  by  the  light- 
armed  infantry  ;  the  Romans  difcharging  their  jave- 
lins, and  the  baUares  their  ftones,  with  pretty  equal 
fuccefs  ;  neverthelefs,  the  conful  Emilius  was  wound- 
ed. Then  the  Roman  cavalrytn  the  right  wing  ad- 
vanced againft  the  Gaulifh  and  Spanifh  in  Hannibal's 
left.  ^  As  they  were  lhut  in  by  the  river  Aufidus  on 
one  fide,  and  by  their  infantry  on  the  other,  they  did 
not  fight,  as  ufual,  by  charging  and  wheeling  off,  and 
then  returning  to  the  change;  but  continued  fighting 
each  man  againft  his  adverlary,  till  one  of  them  was 
killed  or  retired.  After  they  had  made  prodigious 
efforts  on  both  fides  to  overbear  each  other,  they  all 
on  a  fudden  difmounted,  and  fought  on  foot  with  great 
fury.  In  this  attack  the  Gauls  and  Spaniards  foon 
prevailed  ;  put  the  Romans  to  the  rout  ;  and,  purfu- 
ing  them  along  the  river,  Arewed  the  ground  with  their 
dead  bodies,  Afdrubal  giving  no  quarter.  This  action 
was  fcarce  over,  when  the  infantry  on  both  fides  ad- 
vanced. The  Romans  firft  fell  upon  the  Spaniards 
and  Gauls,  who,  as  already  obferved,  formed  a  kind  of 
triangle  projecting  beyond  the  two  wings.  Thefe 
gave  ground,  and,  purfuant  to  Hannibal's  directions, 
funk  into  the  void  fpace  in  their  rear ;  by  which  means 
they  infenfibly  brought  the  Romans  into  the  centre  of 
the  African  infantry,  and  then  the  fugitives  rallying, 
attacked  them  in  front,  while  the  Africans  charged 
them  in  both  flanks.  The  Romans,  being  by  this  art- 
ful retreat  drawn  into  the  fnare  and  furrounded,  no 
longer  kept  their  ranks,  but  formed  feveral  platoons 
in  order  to  face  every  way.  Emilius,  who  was  on  the 
right  wing,  feeing  the  danger  of  the  main  body,  at  the 
head  of  his  legionaries  acted  the  part  both  of  a  foldier 
and  general,  penetrating  into  the  heart  of  the  enemy's 
battalions,  and  cutting  great  numbers  of  them  in  pieces. 
All  the  Roman  cavalry  that  were  left,  attended  the 
brave  conful  on  foot  ;  and,  encouraged  by  his  example, 
fought  like  men  in  defpair.  But,  in  the  mean  time, 
Afdrubal,  at  the  head  of  a  detachment  of  Gaulifh  and 
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Cannae.  Spanifh  infantry  brought  from  the  centre,  attacked 
iEmilius's  legionaries  with  fuch  fury,  that  they  were 
forced  to  give  ground  and  fly:  the  conful  being  all 
covered  with  wounds,  was  at  laft  killed  by  fame  of  the 
enemy  who  did  not  know  him.  In  the  main  body, 
the  Romans,  though  inverted  on  all  fides,  continued  to 
fell  their  lives  dear;  fighting  in  platoons,  and  making 
a  great  1'iaughter  of  the  enemy.  But  being  at  length 
overpowered,  and  difheartened  by  the  death  of  the  two 
proconfuls  Servilius  and  Attiiius  who  headed  them, 
they  difperfed  and  fled,  fome  to  the  right,  and  others  to 
the  left,  as  they  could  find  opportunity  ;  but  the  Nu- 
midian  horfe  cut  moft  of  them  in  pieces ;  the  whole 
plain  was  covered  with  heaps  of  dead  bodies,  infomuch 
that  Hannibal  himfclf,  thinking  the  butchery  too  ter- 
rible, ordered  his  men  to  put  a  (lop  to  it. — There  is 
a  great  difagreement  among  authors  as  to  the  number 
of  Romans  killed  and  taken  at  the  battle  of  Cannse. 
According  toLivy,  the  republic  loft  50,000  men,  in- 
cluding the  auxiliaries.  According  to  Polybius,  of 
6000  Roman  horfe,  only  70  efcaped  to  Venufia  with 
Terentius  Varro  and  300  of  the  auxiliary  horfe.  As 
to  the  infantry,  that  writer  tells  us,  that  70,000  of  the 
Roman  foot  died  on  the  field  of  battle  fighting  like 
brave  men;  and  that  13,000  were  made  prifoners. 
According  to  Dionylius  of  Halicarnaffus,  of  6000 
horfe,  only  370  efcaped  the  general  (laughter,  and  of 
80,000  foot,  3000  only  were  left.  The  moft  moderate 
computation  makes  the  number  of  Romans  killed  to 
amount  to  45,000.  The  fcene  of  action  is  marked 
out  to  pofterity,  by  the  name  of  Pszzo  di  Sangus, 
"  Field  of  Blood." 

Thefe  plains  have  more  than  once,  fince  the  Punic 
war,  afforded  room  for  men  to  accomplith  their  mutual 
deftraction.  Melo  of  Bari,  after  raifing  the  ftandard 
of  revolt  againft  the  Greek  emperors,  and  defeating 
their  generals  in  feveral  engagements,  was  at  laft  rout- 
ed here  in  1019,  by  the  Catapan  Bolanus.  Out  of 
two  hundred  and  fifty  Norman  adventurers,  the  flower 
of  Melo's  army,  only  ten  efcaped  the  (laughter  of  the 
day.  In  1201,  the  archbifhop  of  Palermo  and  his  re- 
bellious aflbciates,  who  had  taken  advantage  of  the 
nonage  of  Frederic  of  Swabia,  were  cut  to  pieces  at 
Cannae  by  Walter  de  Brienne,  fent  by  the  pope  to  de- 
fend the  young  king's  dominions. 

The  traces  of  the  town  of  Cannse  are  very  faint, 
confiding  of  fragments  of  altars,  cornices,  gates,  walls, 
vaults  and  under-ground  granaries.  It  was  deftroyed 
the  year  before  the  battle  ;  but  being  rebuilt,  became 
an  epifcopal  fee  in  the  infancy  of  Chriftianity.  It  was 
again  ruined  in  the  fixth  century,  but  feems  to  have 
fubfifted  in  an  humble  ftate  many  ages  later;  for  we 
read  of  its  contending  with  Barletta  for  the  territory, 
which  till  then  had  been  enjoyed  in  common  by  them  ; 
and  in  1284,  Chailes  I.  ilfued  an  edict  for  divi- 
ding the  lands  to  prevent  all  future  litigation.  The 
profperity  of  the  towns  along  the  coaft,  which  increaf- 
ed  in  wealth  and  population  by  embarkations  for  the 
Crufadoes  and  by  traffic,  proved  the  annihilation  of  the 
great  inland  cities  ;  and  Cannae  was  probably  abandon- 
ed entirely  before  the  end  of  the  thirteenth  century. 

CANNSQJJINS,  in  commerce,  white  cotton  cloths 
brought  from  the  Eat- Indies.  They  are  a  proper 
commodity  for  trading  on  the  coaft  of  Guinea,  parti- 
cularly about  the  rivers  Senega  and  Gambia.     Thefe 


linens  are  folded  fquare-wife,  and  are  about  eight  eils    Cann-l 
long.  Coal 

CANNEL  Coal.     See  Ampelites.  ---I 

CANNES,  a  town  of  France  in  Provence,  and  in 
the  vignerie  of  Graffe,  feated  on  the  coaft  of  the  Me- 
diterranean fea,  with  a  harbour  and  a  eaftle.  E.  Long. 
7.  7.  N.  Lat.  43.  34. 

CANNIBAL,  a  modern  term  for  an  anthropo- 
phagus  or  man-eater,  more  efpecially  in  the  Weft-In- 
dies.    See   Anthropohagi. 

CANNON,  a  military  engine  for  throwing  balls, 
&c.  by  the  help  of  Gunpowder. 

The  invention  of  brafs  cannon  is  by  Lancy  afcribed 
to  J.  Owens  he  fays,  that  they  were  firft  known  in 
England  in  the  year  1535;  but  yet  acknowledges, 
that,  in  1346,  there  were  four  pieces  of  cannon  in  the 
Englilh  army  at  the  battle  of  Creuy,  and  that  thtfe 
were  the  firft  that  were  known  in  France.  And  Me- 
zeray  relates,  that  king  Edward,  by  five  or  fix  pieces 
of  cannon  ftruck  terror  into  the  French  army,  it  be- 
ing the  firft  time  they  had  feen  any  of  thefe  thunder- 
ing machines;  though  others  affirm  that  cannon  were 
known  alfo  in  France  at  the  fame  time ;  but  that  the 
French  king,  in  his  hurry  to  attack  the  Englifh,  and 
in  confidence  of  victory,  left  all  his  cannon  behind  him 
as  ufelefs  incumbrances  (See  Artillery).  The  Ger- 
mans carry  the  invention  further  back,  and  attribute 
it  to  Albertus  Magnus,  a  Dominican  monk,  about  the 
year  1250.  Voflius  rejects  all  thefe  opinions,  and  finds 
cannon  in  China  almoft  1  700  years  ago.  According 
to  him  they  were  mounted  by  the  emperor  Kitey  in 
the  year  of  Chrift  85.  For  further  particulars  of  their 
hiftory,  &c.  fee  Gun  and  Gunnery. 

For  the  calling  of  cannon,  fee  Founeery.  For 
their  different  parts,  proportions,  management,  ope- 
ration, and  effects,  fee  Gunnery. 

Cannon,  with  letter-founders  and  printers,  the 
name  of  the  lageft  fize  of  letters  they  ufc. 

CANNONADE,  the  application  of  artillery  to  the 
purpofes  of  war,  or  the  direction  of  its  efforts  againft 
fome  diftant  object  intended  to  be  feized  or  deflroyed, 
as  a  fhip,  battery,  or  fortrefs.     See  Gunnery. 

Since  a  large  fhip  of  war  may  be  confidered  as  a 
combination  of  floating  batteries,  it  is  evident  that  the 
efforts  of  her  artillery  mnft  be  greatly  fuperior  to  thefe 
of  a  fortrefs  on  the  fea-coaft ;  that  is  to  fay,  in  gene- 
ral ;  becaufe,  on  fome  particular  occafions,  her  fitua- 
tion  may  be  extremely  dangerous,  and  her  cannonading 
ineffectual.  Her  fuperiority  confifts  in  feveral  circum- 
flances,  as  the  power  of  bringing  her  different  batte- 
ries to  converge  to  one  point ;  of  fhifting  the  line  of 
her  attack  fo  as  to  do  the  greateft  poffible  execution 
againft  the  enemy,  or  to  lie  where  (lie  will  be  the  leaft 
expofed  to  his  (hot ;  and  chiefly  becaufe,  by  employ- 
ing a  much  greater  number  of  cannon  againft  a  fort 
than  it  can  poffibly  return,  the  impreffion  of  her  artil- 
lery againft  ftone-walls  foon  becomes  decifive  and  irre- 
fiftible.  Befides  thefe  advantages  in  the  attack,  (lie  is 
alfo  greatly  fuperior  in  point  of  defence:  becaufe  the 
cannon  (hot,  pafling  with  rapidity  through  her  fides, 
feldom  do  any  execution  out  of  the  line  cf  their  flight, 
or  occafion  much  mifchief  by  their  fplinters  ;  whereas 
they  very  foon  (hatter  and  deftroy  the  faces  of  a  para- 
pet, and  produce  incredible  havoc  among  the  men  by 
the  fragments  of  the  ftones,  &c.     A  fhip  may  alfo  re- 
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Cannula  treat  when  (he  finds  it  too  dangerous  to  remain  longer 
expofed  to  the  enemy's  fire,  or  when  her  own  fire  can- 
not produce  the  defired  effect.  Finally,  the  fluctuating 
fituation  of  a  (hip,  and  of  the  element  on  which  fhe 
retts,  renders  the  effects  of  bombs  very  uncertain,  and 
altogether  deftroys  the  effects  of  the  ricochet,  or  rolling 
and  bounding  fhor,  which  is  fo  pernicious,  and  de- 
Ih-uctive  in  a  fortrefs  or  land  engagement.  The  chief 
inconveniency  to  which  a  fliip  is  expofed,  on  the  con- 
trary, is,  that  the  low-laid  Cannon  in  a  fort  near  the 
brink  of  the  fea,  may  llrike  her  repeatedly  on  or  under 
the  furface  of  the  water,  fo  as  to  fink  her  before  her 
cannonade  can  have  any  confiderable  efficacy. 

CANNULA,  in  forgery,  a  tube  made  of  different 
metals,  principally  of  lilver  and  lead,  but  fometimes 
of  iron. 

They  are  introduced  into  hollow  ulcers,  in  order  to 
facilitate  a  difcharge  of  pus  or  any  other  fubftance ;  or 
into  wounds,  either  accidental  or  artificial,  of  the  large 
cavities,  as  the  thorax  or  abdomen  :  they  are  uled  in 
the  operation  of  bronchotomy;  and,  by  fume,  after 
cutting  for  the  ftone,  as  a  drain  for  urine. 

Other  cannulas  are  ufed  for  introducing  cauteries, 
cither  actual  or  potential,  into  hollow  parts,  in  order 
to  guard  the  parts  adjacent  to  that  to  be  cauterized, 
from  injury.  They  are  ot  various  figures  ;  fome  being 
oval,  fome  round,  and  others  crooked. 

CANO,  a  kingdom  of  Africa,  in  Negroland,  wkh 
a  town  of  the  finie  name.  It  is  bounded  by  Zaara  on 
the  north,  by  the  river  Niger  on  the  fouth,  the  king- 
dom of  A^ades  on  the  weft,  and  that  of  Calfina  on  the 
ea'rt.  Some  of  the  inhabitants  are  herdfmen,  and  o- 
thers  till  the  ground  and  dwell  in  villages.  It  produces 
corn,  rice,  and  cotton.  Here  are  alio  many  deferts 
and  mountains  covered  with  woods,  in  which  are  wild 
citrons  and  lemon  trees.  The  walls  and  houfts  of  the 
town  are  made  of  clay,  and  the  principal  inhabitants 
are  merchants.     E.  Long.  16. 18.  N.  Lat.  21.  5. 

Canobia,  a  town  of  Italy,  in  the  duchy  of  Milan, 
feated  on  the  weftcrn  bank  of  Lago  Maggiore,  or  the 
Greater  Lake.     E.  Long.  8.  47.  N.  Lat.  45.  55. 

CANOE,  a  fort  of  Indian  boat  or  veflel,  formed  of 
the  trunk  of  a  tree  hollowed,  and  fometimes  of  feveral 
pieces  of  the  bark  put  together. 

Canoes  are  of  various  fizes,  according  to  the  ufes 
for  which  they  may  be  defigned,  or  the  countries 
wherein  they  are  formed.  The  largeftare  made  of  the 
cotton  tree  ;  fome  of  them  will  carry  between  ao  and 
30  hogfheads  of  fugar  or  molafles.  Some  are  made  to 
carry  fail :  and  for  this  purpofe  are  fteeped  in  water 
till  they  become  pliant ;  after  which  their  fides  are  ex- 
tended, and  ftrong  beams  placed  between  them,  on 
which  a  deck  is  afterwards  laid  that  fcrves  to  fupport 
their  fides.  The  other  forts  very  rarely  carry  fail,  un- 
lefs  when  going  before  the  wind  :  their  fails  are  made 
of  a  fort  of  lhort  lilk  grafs  or  rulhes.  They  are  com- 
monly rowed  with  paddles,  which  are  pieces  of  light 
wood  fomewhat  refembling  a  corn-movel  ;  and  inftead 
of  rowing  wirh  it  horizontally  like  an  oar,  they  ma- 
nage it  perpendicularly.  The  fmall  canoes  are  very 
narrow,  having  only  room  for  one  perfon  in  breath, 
and  feven  or  eight  lengthwife.  The  rowers,  who  are 
generally  American  favages,  are  very  expert  in  mana- 
ging their  paddles  uniformly,  and  in  balancing  the  ca- 
aoes  witll  their  bodies;  which  would  be  difficult  for  a 


ftranger  to  do,  how  well  accuftomed  foever  to  the  con-  '  Canou. 
ducting  of  European  boats,  becanfe  the  canoes  are  ex-  w— v— 
tremely  light,  and  liable  to  be  overturned.  The  Ame- 
rican Indians,  when  they  are  under  the  nfceffity  of 
landing  to  avoid  a  water  fall,  or  of  croffing  the  land 
from  one  river  to  another,  carry  their  canoes  on  their 
heads,  till  they  arrive  at  a  piace  where  they  can 
launch  them  again.  This  is  the  general  conflructionof 
canoes,  and  method  of  managing  them  :  but  fome  na- 
tions have  vefTels  going  under  the  name  of  canoes, 
which  differ  cbnfiderably  from  the  above  ;  as  the  inha- 
bitants of  Greenland,  Hudfon's-bay,  Otaheite,  &c. 

CANON,  a  perfon  who  poUltles  a  prebend,  or  re- 
venue allotted  for  the  performance  of  divine  fervice, 
in  a  cathedra]  or  collegiate  church. 

Canons  are  of  no  great  antiquity  :  Pafchier  obferves, 
that  the  name  canon  was  not  known  before  Charle- 
magne; at  leaft  the  firft  we  hear  of  are  in  Gregory 
de  Tours,  who  mentions  a  college  of  canons  inltituted 
by  Baldwin  XVI.  archbifhop  of  that  city,  in  the  time 
of  Clotharius  I.  The  common  opinion  attributes  the 
inflitntion  of  this  order  to  Chrodegangus,  bifhop  ef 
Metz,  about  the  middle  of  the  eighth  century. 

Originally  canons  were  only  priefts,  or  inferior  ec- 
clefialtics,  who  lived  in  community;  refiding  by  the 
cathedral  church,  to  aflilt  the  bifhop  ;  depending  en- 
tirely on  his  will;  fupported  by  the  revenues  of  the 
biihopric;  and  living  in  the  fame  houfe,  as  his  domef- 
tics,  or  counfellors,  &c.  They  even  inherited  his 
moveables  till  the  year  817,  when  this  was  prohibited 
by  the  council  of  Aix-la-Clupclle,  and  a  new  rule  fub- 
ftituted  in  the  place  of  that  which  had  been  appointed 
by  Chrodegangus,  and  which  was  obferved  for  the 
molt  part  in  the  weft  till  the  twelfth  century.  By  de- 
grees, thefe  communities  of  priefls,  making  off  their 
dependence,  formed  feparate  bodies;  whereof  the  bi- 
fhops,  however,  were  Hill  heads.  In  the  tenth  cen- 
tury, there  were  communities  or  congregations  of  the 
fame  kind,  eftablifhed  even  in  cities  where  there  were 
nobifhops;  thefe  were  called  collegiates,  as  they  ufed 
the  terms  congregation  and  college  indifferently  :  the 
name  chapter,  now  given  to  thefe  bodies,  being  much 
more  modern.  Under  the  fecond  race  of  the  French 
kings,  the  canonical,  or  collegiate  life,  had  fpread  it- 
felf  all  over  the  country  ;  and  each  cathedral  had  its 
chapter,  diftinct  from  the  reft  of  the  clergy.  They 
had  the  name  canon  from  the  Greek  xtaw,  which  fig- 
nifies  three  different  things  ;  a  rule,  a  penfion,  or  fixed 
revenue  to  live  on,  and  a  catalogue  or  matricula  ;  all 
which  are  applicable  to  them. 

In  time,  the  canons  freed  t h em fc Ives  from  their  rules, 
the  obfervance  relaxed,  and,  at  length,  they  ceafed  to 
live  in  community:  yet  they  ftill  formed  bodies  ;  pre- 
tending to  other  functions  befrdes  the  celebration  of 
the  common  office  in  the  church  ;  yet  affuming  the 
rights  of  the  reft  of  the  clergy  ;  making  thcmfelves  as 
a  necefTary  council  of  the  bifhop;  taking  upon  them 
the  adminiftration  of  a  fee  during  a  vacancy,  and  the 
election  of  a  bifhop  to  fnpply  it.  There  are  even 
fome  chapters  exempt  from  the  jurisdiction  of  the  bi- 
fhop, and  owning  no  head  but  their  dean.  After  the 
example  of  cathedral  chapters,  collegiate  ones  aifo  con- 
tinued to  form  bodies,  after  they  had  abandoned  living 
in  community. 


Canons  are  of  various  kinds;  as, 
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Canon.         Cardinal  Canons,  which  are  thofe  attached,  and,  as 

^ J  the  Latins  call  it,  incardinati  to  a  church,  as  a  prieft  is 

to  a  parilh. 

Domkellary  Canons,  where  young  canons,  who  not 
being  in  orders,  had  no  right  in  any  particular  chap- 
ters. 

Expeclative  Canons,  were  fuch  as,  without  having 
any  revenue  or  prebend,  had  the  title  and  dignities 
of  canons,  a  voice  in  the  chapter,  and  a  place  in  the 
choir;  till  fuch  time  as  a  prebend  fliould  fall. 

Foreign  Canons,  were  fuch  as  did  not  officiate  in  the 
canonries  to  which  they  belonged.  To  thefc  were  op- 
pofed  manlionary  canons,  or  canons  relidentiary. 

Lay,  or  honorary  Canons,  are  fuch  among  the  laity 
as  have  been  admitted,  out  of  honour  and  refpeel,  into 
fome  chapter  of  canons. 

Regular  Canons,  are  canons  that  ftill  live  in  com- 
munity ;  and  who,  like  religious,  have,  in  procefs  of 
time,  to  the  practice  of  their  rules,  added  the  folemn 
profelfion  of  vows.  They  are  called  regulars,  to  dif- 
tinguifh  them  from  thofe  fecular  canons  who  abandon 
living  in  community,  and  at  the  fame  time  the  ob- 
fervance  of  the  canons  made  as  the  rule  of  the  clergy, 
for  the  maintenance  of  the  ancient  difcipline.  The 
canons  fubfiited  in  their  fimplicity  till  the  eleventh, 
fome  fay  the  twelfth  century,  when  fome  of  them,  fe- 
parating  from  the  community,  took  with  them  the 
name  of  canons,  or  acephalous  priefts,  becaufe  they 
declined  to  live  in  community  with  thebifhop;  and 
thofe  who  were  left  thenceforth  acquired  the  denomi- 
nation of  canons  regular,  and  adopted  moft  of  the  pro- 
feffions  of  the  rule  of  St  Auguftine.  This  order  of  re- 
gular canons  of  St  Auguftine  was  brought  into  Eng- 
land by  Adelwald,  confeflbr  to  Henry  I.  who  erected 
-a  priory  at  Noftel  in  Yorkfliire  ;  and  obtained  for  them 
the  church  of  Carlifle  as  an  epifcopai  fee,  with  the  pri- 
vilege of  choofing  their  own  bilhop.  They  were  iin- 
gular'y  protected  and  encouraged  by  Henry  I.  who 
gave~  them  the  priory  of  Danftable  in  1107,  and  by 
queen  Maud,  who,  in  the  following  year,  gave  them 
the  priory  of  the  Holy  Trinity  in  London.  It  appears, 
that  under  the  reign  of  Edward  I.  they  had  53  prio- 
ries. 

Tertiary  Canons,  thofe  who  had  only  the  third  part 
•  of  the  revenues  of  the  canonicate. 

Canon,  in  an  ecclefiaftical  fenfe,  is  a  law  or  rule, 
cither  of  doctrine  or  difcipline,  enacted  efpecially  by  a 
council,  and  confirmed  by  the  authority  of  the  fove- 
reign. 

Canons  are  properly  decifions  of  matters  of  religion; 
•or  regulations  of  the  policy  and  difcipline  of  a  church, 
made  by  councils,  either  general,  national,  or  pro- 
vincial.  Such  are  the  canons  of  the  council  of  Nice, 
or  Trent,'  &c. 

There  have  been  various  collections  of  the  canons 
of  the  Eaftern  councils;  but  four  principal  ones,  each 
ampler  than  the  preceding.  The  firft,  according  to 
Ufher.  A.  D.  39o,  containing  only  thofe  of  the  firft 
oecumenical  council,  and  the  firft  provincial  ones:  they 
were  but  164  in  number.  To  thefc  Dionyfius  Exi- 
guns,  in  the  year  520,  added  the  50  canons  of  the 
apoftles,  and  thofe  of  the  other  general  councils.  The 
Greek  cmons  in  this  fecond  collection  end  with  thofe 
of  the  council  of  Chalcedon;  to  which  are  fubjoined 
thofe  of  the  council  of  Sardka,  and  the  African  coun- 
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cils.     The  fourth  and  laft  collection  comes  down  as    Canou. 
low  as  the  fecond  council  of  Nice ;  and  it  is  on  this 
that  Balfamon  and  Zonaras  have  commented. 

ApoJhlicalGANQNS,  are  thofe  which  have  been  ufu- 
ally  afcribed  to  St  Clement.  Bellarmin,  Baronious,  &c. 
will  have  them  to  be  genuine  canons  of  the  apoftles : 
Cotelerius  obferves,  that  they  cannot  be  afcribed  to  the 
apoftles  or  Clement,  becaufe  they  are  not  received  with 
other  books  offcripture,  are  not  quoted  by  the  wri- 
ters of  the  firft  ages,  and  contain  many  things  not  a- 
greeable  to  the  apoftolical  time6:  Hincmar,  De  Mar- 
ca,  Beveridge,  &c.  take  them  to  be  framed  by  the 
bilhops  who  were  the  apoftles  difciples  in  the  fecond 
or  third  century  ;  S.  Bafnage  is  of  opinion,  that  they 
were  collected  by  an  anonymous  writer  in  the  fifth 
century;  but  Daille,  &c.  maintain  them  to  have  been 
forged  by  fome  heretic  in  the  ftxth  century ;  and  S„ 
Bafnage  conjectures,  that  fome  of  them  are  ancient, 
and  others  not  older  than  the  feventh  century.  The 
Greek  church  allow  only  85  of  them,  and  the  Latins 
only  50;  though  there  are  84  in  the  edition  given  of 
them  in  the  Corpus  Juris  Canonici. 

Canon  is  alfo  ufed  for  the  authorifed  catalogue  of 
the  facred  writings.     See  Bible. 

The  ancient  canon,  or  catalogue  of  the  books  of  the 
Old  Teftament,  was  made  by  the  Jews,  and  is  ordina- 
rily attributed  to  Ezra  ;  who  is  laid  to  have  diftri- 
buted  them  into  the  law,  the  prophets,  and  the  ha- 
giographa,  to  which  our  Saviour  refers,  Luke,  chap, 
xxiv.  ver.  44.  The  fame  divifion  is  alfo  mentioned  by 
Jofephus,  cont.  Appion. 

This  is  the  canon  allowed  to  have  been  followed  by 
the  primitive  church,  till  the  council  of  Carthage; 
and,  according  to  St  Jerom,  this  confifted  of  no  more 
than  22  books ;  anfwering  to  the  number  of  the  He- 
brew alphabet;  though  at  prefent  they  are  clafted  into 
24  divilions,  containing  Gtnelis,  Exodus,  Leviticus, 
Numbers,  Deuteronomy,  Jolhua,  Judges,  Samuel, 
Kings,  Ifaiah,  Jeremiah,  Ezekiel,  the  twelve  minor 
prophets,  the  Pfalms,  the  Proverbs,  Job,  Canticles, 
Ruth,  Lamentations,  Eccldiaftes,  Either,  Daniel, 
Ezra,  comprehending  the  book  of  Nehemiah  and  the 
Chronicles.  However,  this  order  is  not  nniverfally 
obferved,  either  among  Jews  or  Chriftians:  nor  were 
all  the  books  above  enumerated  admitted  into  the  ca- 
non in  Ezra's  time.  It  is  moft  likely,  fays  Dr  Pri- 
deaux,  that  the  two  books  of  Chronicles,  Ezra,  Ne- 
hemiah, Efther,  and  Malachi,  were  added  in  the  time 
of  Simon  the  juft,  when  the  canon  was  completed. 
But  that  council  enlarged  the  canon  very  confiderably, 
taking  into  it  the  books  which  we  call  apocryphal; 
which  the  council  of  Trent  has  further  enforced,  en- 
joining all  thefe  to  be  received  as  books  of  Holy  Scrip- 
ture, upon  pain  of  anathema,  and  being  attainted  of 
herefy.  The  Romanifts,  in  defence  of  this  canon,  fey, 
that  it  is  the  fame  with  that  of  the  Council  of  Hippo, 
held  in  393  ;  and  with  that  of  the  third  council  of 
Carthage,  in  397;  at  which  were  prefent  46  bifhops, 
and,  among  the  reft,  St  Auguftine;  who  declared  that 
they  received  it  from  their  fathers. 

Their  canon  of  the  new  teftament  perfectly  agrees 
with  ours.  It  confifts  of  books  that  are  well  known; 
fome  of  which  have  been  univerfally  acknowledged  ; 
fuch  are  the  four  Gofpels,  the  Acts  of  the  Apoftles, 
thirteen  Epiftles  of  St  Paul,  one  Epiftlc  of  St  Peter, 
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«inon.  and  one  Epiftle  of  St  John :  and  others,  concerning 
' v— ^  which  doubts  were  entertained,  but  which  were  after- 
wards received  as  genuine;  fuch  are  the  epiftle  to  the 
Hebrews,  that  of  James,  the  fccond  of  Peter,  the  fe- 
cond  and  third  of  John,  that  of  Jude,  and  the  Reve- 
lation. Thefe  books  were  written  at  different  times, 
and  they  are  authenticated,  not  by  the  decrees  of  coun- 
cils, or  infallible  authority,  but  by  fuch  kinds  of  evi- 
dence as  is  thought  fufficient  in  the  cafe  of  any  other 
ancient  writings.  They  were  very  extenfively  diffufed  ; 
they  were  read  in  every  Chriftian  fociety ;  they  were 
valued  and  preferved  with  care  by  the  firft  Chriftians; 
they  were  cited  by  Chriftian  writers  of  the  fecond, 
third  and  fourth  century,  as  by  Irenasus,  Clement  the 
Alexandrian,  Tertullian,  Origen,  Eufebius,  &c.  and 
their  genuinenefs  is  proved  by  the  tefiimony  of  thofe 
who  were  contemporary  with  the  apoftles  themfelves, 
and  by  tradition.  The  four  Gofpels,  and  moft  of  the 
other  books  of  the  New  Teftamenr,  were  collected 
either  by  one  of  the  apoftles,  or  fome  of  their  difci- 
ples  and  fuccefTors,  before  the  end  of  the  firft  century. 
The  catalogue  of  canonical  books  furniflied  by  the 
more  ancient  Chriftian  writers,  as  Origen  about  the 
year  210,  Eufebius  and  Athanafius  in  315,  Epiphanius 
in  370,  Jerome  in  382,  Auftin  in  394,  and  many  o- 
fhers,  agrees  with  that  which  is  now  received  among 
Chriftians.  For  the  time  of  writing  the  feveral  books 
of  the  New  Teftament,  fee  the  titles  of  the  books 
themfelves;  as  the  Gofptl  of  St  Matthew,  Mark, 
&c. 

Some  of  the  fathers  diftinguifh  the  infpired  writings 
into  three  clafles;  proto-canonical,  deutero-canonical, 
and  aprocryphal. 

Pafchal  CaxoN,  a  table  of  the  moveable  feafts,  mow- 
ing the  day  of  Eafter,  and  the  other  feafts  depending 
on  ir,  for  a  cycle  of  19  years. 

The  pafchal  canon  is  fuppofed  to  be  .the  calculation 
of  Eufebius  of  Csefarea;  and  to  have  been  done  by  or- 
der of  the  council  of  Nice. 

Canon,  in  monaftic  orders,  a  book  wherein  the  re- 
ligious of  every  convent  have  a  fair  tranfeript  of  the 
rules  of  their  order,  frequently  read  among  them  as 
their  local  ftatutes.  This  is  alfo  called  regula,  as  con- 
taining the  rule  and  inftitution  of  their  order. 

The  canon  differs  from  the  miifile,  martyrologium, 
and  necrologium. 

Canon,  again,  is  ufed  for  the  catalogue  of  Saints 
acknowledged  and  canonized  in  the  Roman  church. 

Canon  is  alfo  ufed,  by  way  of  excellence  in  the 
Romifli  church,  for  the  fecret  words  of  the  mafs,  from 
the  preface  to  the  Pater ;  in  the  middle  of  which  the 
prieft  confecrates  the  hoft.  The  common  opinion  is, 
-  that  the  canon  of  the  mafs  commences  with  Te  igitur, 
&c.  The  people  are  to  be  on  their  knees,  hearing  the 
canon;  and  are  to  rehearfe  it  to  themfelves,  fo  as  not 
to  be  heard. 

Canon,  in  the  ancient  roufic,  is  a  rule  or  method 
of  determining  the  intervals  of  notes. 

Ptolemy  rejecting  the  Ariftoxenian  way  of  meafur- 
ing  the  intervals  in  mufic,  by  the  magnitude  of  a  tone 
(which  was  fuppofed  to  be  formed  by  the  difference 
between  a  diapente  and  a  diateffaron),  thought  that 
mufical  intervals  mould  be  diftingnhhed,  according  to 
the  ratios  or  proportions  which  the  founds  terminating 
thofe  intervals  bear  to  one  another,  when  considered 


according  to  their  degree  of  acutenefs  or  gravity;  Canoi. 
which,  before  Ariftoxenus,  was  the  old  Pythagorean 
way.  He  therefore  made  the  diapafon  confift  in  a 
double  ratio;  the  diapente,  in  a  fefquialterate  ;  the 
diateflaronr  in  a  fefquitertian ;  and  the  tone  itfelf,  in 
a  fefquioctave ;  and  all  the  other  intervals,  according 
to  the  proportion  of  the  founds  that  terminate  them  : 
wherefore  taking  the  canon  (as  it  is  called)  for  a  de- 
terminate line  of  any  length,  he  fhows  how  this  ca- 
non i-s  to.be  cut  accordingly,  fo  that  it  may  reprefent 
the  refpective  intervals  :  and  this  method  anfwtrs  ex- 
actly to  experiment,  in  the  different  lengths  of  mufical 
chords.  From  this  canon,  Ptolemy  and  his  followers 
have  been  called  Canotuci  -,  as  thofe  of  Ariftoxenus 
were  called  Mufici. 

Canon,  in  modern  mufic,  is  a  kind  of  fugue,  which 
they  call  a  perpetual  fugue,  becaufe  the  different  parts 
beginning  one  after  anether,  repeat  inceflantly  the  fame 
air. 

Formerly,  fays  Zarlino,  they  placed,  at  the  head  of 
perpetual  fugues,  particular  directions  which  (bowed 
how  this  kind  of  fugues  was  to  be  fung  ;  and  thefe  di- 
rections being  properly  the  rules  by  which  perpetual 
fugues  were  compofed  were  called  canoni,  rules,  or  ca- 
tions. From  this  cuftom,  others  taking  the  title  for  the 
thing  fignified,  by  a  metonimy,  termed  this  kind  of 
compofition  cation.  Such  canons  as  are  compofed  with 
the  greateft  facility,  and  of  confequence  moft  generally 
ufed,  begin  the  fugue  either  with  the  octave  or  theu- 
nifon  ;  that  is  to  fay,  that  every  part  repeats  in  the  fame 
tone  the  melody  of  the  preceding.  In  order  to  form  a 
canon  of  this  kind,  it  is  only  neccfiary  for  the  compo- 
fer  to  make  an  air  according  to  his  tafie;  to  add  in 
fcore  as  many  parts  as  he  choofes,  where  the  voices  in 
octave  or  unifon  repeat  the  fame  melody  ;  then  forming 
afingle  air  from  all  thefe  parts  fucceffively  executed,  to 
try  whether  this  fuccefiion  may  form  an  entire  piece 
which  will  givepleafure,  as  well  in  the  harmony  as  the 
melody. 

In  order  to  execute  fuch  a  canon,  he  who  fings  the 
firft  part  begins  alone,  and  continues  till  the  air  is  fl- 
nifhed  ;  then  recommences  immediately,  without  any 
fufpence  of  found  or  interruption  of  time:  as  foon  as 
he  has  ended  the  firft  couplet,  which  ought  to  ferve 
for  the  perpetual  fubject  upon  which  the  whole  canon 
has  been  compofed,  the  fecond  part  begins  and  repeats 
the  fame  couplet,  whilft  the  firft  who  had  begun  pur- 
fues  the  fecond :  others  in  fuccefiion  begin,  and  pro- 
ceed the  fame  way,  as  foon  as  he  who  precedes  has 
reached  the  end  of  the  firft  couplet.  Thus,  by  incef- 
fandy  recommencing,  an  univerfal  clofe  can  never  be 
found,  and  the  canon  may  be  repeated  as  long  as  the 
fingers  pleafe. 

A  perpetual  fugue  may  likewife  confift  of  parts  which 
begin  with  the  intervals  of  a  fourth  or  fifth,  or,  in  other 
words,  every  part  may  repeat  the  melody  of  the  firft,  a 
fourth,  or  a  fifth  higher  or  lower.  It  is  then  neceflary 
that  the  whole  cation  fhould  be  invented  dl  prhna  in' 
tenzione,  as  the  Italians  fay;  and  that  ilia rps  or  flats 
fhould  be  added  to  the  notes,  whofe  natural  gradations 
do  not  anfwer  exactly,  by  a  fourth  or  fifth,  to  the  me- 
lody of  the  preceding  part,  and  produce  the  fame  in- 
tervals with  itfelf.  Here  the  compofer  cannot  pay  the 
leaft  regard  to  modulation;  his  only  care  is,  that  the 
melody  may  be  the  fame,  which  renders  the  formation 
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Canon,  of  a  ««»«  more  difficult;  for  at  every  time  when  any 
part  refumes  the  fugue,  it  takes  a  new  key  ;  it  changes 
the  tone  almoft  at  every  note,  and  what  is  ftill  worfe, 
no  part  is  at  the  fame  time  found  in  the  fame  tone  with 
another;  hence  it  is  that  this  kind  of  canons,  in  other 
refpects  far  from  being  eafy  to  be  purfued,  never  pro- 
duces a  pleafing  effect,  however  good  the  harmony  may 
be,  and  however  properly  it  may  be  fung. 

There  is  a  third  kind  of  canon,  but  very  fcarce,  as 
well  becaufe  it  is  extremely  difficult,  as  becaufe  it  is  for 
the  moft  part  incapable  of  giving  plcafure,  andcanboaft 
no  other  merit  but  the  pains  which  have  been  thrown 
away  in  its  compofuion.  This  may  be  called  a  double 
canon  inverted,  as  well  by  the  inverfions  Which  are  prac- 
tifcd  in  it  with  refpeet  to  the  melody  0f  the  parts,  as 
by  thofe  which  are  found  among  the  parts  themfelvcs, 
in  finging.  There  is  fuch  an  artifice  in  this  kind  of  ca- 
non, that,  whether  the  parts  be  fung  in  their  natural 
order,  or  whether  the  paper  in  which  they  are  fet  be 
turned  the  contrary  way,  to  fing  them  backward  from 
the  end  to  the  beginning,  in  fuch  a  manner  that  the 
bafs  becomes  the  up^er  part,  and  the  reft  undergo  a  fi- 
niilar  change,  ftill  you  have  pretty  harmony,  and  (till 
a  regular  canon.  The  reader  may  confult  Rouffeau's 
Dictionary  in  this  article,  where  he  is  referred  to  plate  D 
fig.  ii.  for  two  examples  of  canons  of  this  fort  extract- 
ed from  Bontempi,  who  likewife  gives  rules  for  their 
compofition.  But  he  adds,  that  the  true  principle  from 
which  this  rule  is  deduced  will  be  found  at  the  word 
Syfieme,  in  his  account  of  thefyftem  ofTartini,to  which 
we  muft  likewife  once  more  refer  the  reader  ;  as  a  quo- 
tation of  fuch  length  muft  have  protracted  our  article  to 
an  enormous  extent. 

To  form  a  canon  in  which  the  harmony  may  be  a 
little  varied,  it  is  neceffary  that  the  parts  fhould  not  fol- 
low each  other  in  a  fucceffion  too  rapid,  and  that  the 
one  fhould  only  begin  a  confiderablc  time  after  the  o- 
ther.  When  they  follow  one  another  fo  immediately 
as  at  the  diftance  of  a  femibreve  or  minim,  th-e  duration 
is  not  fufficient  to  admit  a.  great  number  of  chords,  and 
the  canon  muft  of  neceffity  exhibit  a  difagreeable  mo- 
notony ;  but  it  is  a  method  of  compofing,  without  much 
difficulty,  a  canon  in  as  many  parts  as  the  compofer 
choofes.  For  a  canon  of  four  bars  only,  will  confiftof 
eight  parts  if  they  follow  each  other  at  the  diftance  of 
half  a  bar  ;  and  by  each  bar  which  is  added,  two  parts 
will  conflantly  be  gained. 

The  emperor  Charles  VI.  who  was  a  great  mufician, 
and  compofed  extremely  well,  took  much  pleafure  in 
compofing  and  finging  canons.  Italy  is  ftill  replete  with 
moft  beautiful  canons  compofed  for  this  prince,  by  the 
beft  mafters  in  that  country.  To  what  has  been  faid 
by  Rouffeau,  we  need  only  fubjoin,  that  the  Englifh 
eatch  and  the  Italian  canon  are  much  the  fame  ;  as  any 
intelligent  reader  may  perceive,  from  comparing  the 
ftructure  and  execution  of  the  Englifh  catch  with  the 
account  of  canons  which  has  now  been  given. 

Canon,  in  geometry  and  algebra,  a  general  rule 
for  the  folution  of  all  cafes  of  a  like  nature  with  the 
prefent  inquiry.  Thus  every  laft  ftep  of  an  equation  is 
a  canon  ;  and,  if  turned  into  words,  becomes  a  rule 
to  folve  all  queftions  of  the  fame  nature  with  that  pro- 
pofed. 

CANON-Laiv,  a  collection  of  ecclefiaftical  laws,  fer- 
vingas  the  rule  and  mcafure  of  church-government. 


The  power  of  making  laws  was  exercifed  by  the      Canoa 
church  before  the  Roman  empire  became  Chriftian.  H 

The  canon  law  that  obtained  throughout  the  Weft,  till  .Ca""nica', 
the  i2Lh  century,  was  the  collection  of  canons  made  by 
Dionyfius  Exiguus  in  520,  the  capitularies  of  Charle- 
magne, and  the  decrees  of  the  popes  from  Sircius  to 
Anaftafius. 

The  canon-law,  even  when  papal  authority  was  at  its 
height  in  England,  was  of  no  force  when  it  was  found 
to  contradict  the  prerogative  of  the  king,  the  laws,  fta- 
tutes,  and  cuftoms  of  the  realm,  or  the  doctrine  of  the 
eftablifhed  church. 

The  ecclefiaftical  jurifdiction  of  the  fee  of  Romein 
England  was  founded  on  the   canon-law  ;    and    this 
created  quarrels  between  kings  and  feveral  archbifhops 
and  prelates  who  adhered  to  the  papal  ufurpation. 

Befides  the  foreign  canons,  there  were  feveral  laws 
and  conftitutions  made  there  for  the  government  of  the 
church  :  but  allthefe  received  their  force  from  the  royal 
affent  ;  and  if,  at  any  time,  the  ecclefiaftical  courts 
did,  by  their  fentence,  endeavour  to  enforce  obedience 
to  fuch  canons,  the  courts  at  common  law,  upon  com- 
plaints made,  would  grant  prohibition.  The  autho- 
rity vefted  in  the  church  of  England  of  makingcanons, 
was  ascertained  by  a  ftatute  of  Henry  VIII.  commonly 
called  the  at~l  of  the  clergy*  s  fubtuiflion  ;  by  which  they 
acknowledged,  that  the  convocation  had  always  been 
affembled  by  the  king's  writ  ;  fo  that  though  the 
power  of  making  canons  refided  in  the  clergy  met  in 
convocation,  their  force  was  derived  from  the  au- 
thority of  the  king's  aflenting  to,  and  confirming 
them. 

The  old  canons  continued  in  full  force  till  the  reign 
of  James  I.  when  the  clergy  being  affembled  in  con- 
vocation, the  king  gave  them  leave  to  treat  and  confult 
upon  canons  ;  which  they  did,  and  prefented  them  to 
the  king,  who  gave  them  the  royal  affent :  thefe  were 
a  collection  out  of  the  feveral  preceding  canons  and  in- 
juctions.  Some  of  thefe  canons  are  now  obfolete.  In 
the  reign  of  Charles  I.  feveral  canons  were  palled  by 
the  clergy  in  convocation. 

CANONESS,  in  the  Romifh  church,  a  woman  who 
enjoys  a  prebend,  affixed,  by  the  foundation,  to  maids, 
without  their  being  obliged  to  renounce  the  world  or 
make  any  vows. 

CANONICA,  in  philofophical  hiftory,  an  appella- 
tion given  by  Epicurus  to  his  doctrine  of  logic.  It 
was  called  cano?iica,  as  confifting  of  a  few  canons  or 
rules  for  directing  the  nnderftanding  in  the  purfuit  and 
knowledge  of  truth.  Epicurus's  canonica  is  reprefent- 
ed  as  a  very  flight  and  infufficient  logic  by  feveral  of 
the  ancients,  who  put  a  great  value  on  his  ethics  and 
phyfics.  Laertius  even  affures  us,  that  the  Epicureans 
rejected  logic  as  a  fuperfluous  fcience  ;  and  Plutarch 
complains  that  Epicurus  made  an  unfkilful  and  pre- 
pofterous  ufe  of  fyllogifms.  But  thefe  cenfures  feem 
too  fevere.  Epicurus  was  not  averfe  to  the  ftudy  of 
logic,  but  even  gave  better  rules  in  this  art  than  thofc 
philofophers  who  aimed  at  no  glory  but  that  of  logics. 
He  only  feems  to  have  rejected  the  dialectics  of  the 
ftoics,  as  full  of  vain  fubtleties  and  deceits,  and  fitted 
rather  for  parade  and  difputation  than  real  nfe.  The 
ftrefs  of  Epicurus's  canonica  confifts  in  his  doctrine  of 
the  criteria  of  truth.  All  queftions  in  philofophy  are 
either  concerning  words  or  things :  concerning  things,, 
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Canonical,  we  feek  their  truth  ;  concerning  words,  their  fignifi- 
cation  :  things  are  either  natural  or  moral ;  and  the 
former  are  either  perceived  by  fenfc  or  by  the  under- 
ftanding.  Hence,  according  to  Epicurus,  arife  three 
criterions  of  truth>  viz.  fenfe,  anticipation  or  praeno- 
tion,  and  paflion.  The  great  canon  or  principle  of 
Epicurus's  logic  is,  that  the  fenfcs  are  never  deceived; 
and  therefore,  that  every  fenfation  or  perception  of  an 
appearance  is  true. 

CANONICAL,  fomething  that  belongs  to,  or  par- 
takes of,  the  nature  of  a  rule  or  canon. 

Canonical  Hours,  are  certain  fluted  times  of  the 
day,  configned,  more  efpecially  by  the  liomifh  church, 
to  the  offices  of  prayer  and  devotion.  Such  are  ?natins, 
lauds,  fixth,  ninth,  vefpers.  In  Britain  the  canoni- 
cal hours  are  from  eight  to  twelve  in  the  forenoon,  be- 
fore or  after  which  marriage  cannot  be  legally  perform- 
ed in  any  parifh-church. 

Canonical  Obedience,  is  that  fubmiffion  which,  by 
the  eccleiiadical  laws,  the  inferior  clergy  are  to  pay  to 
their  bilhops,  and  religious  to  their  fuperiors. 

Caxonkal  Sins,  in  the  ancient  church,  thofc  which 
were  capital  or  mortal.  Such  efpecially  were  idolatry, 
murder,  adultery,  herefy,  and  fchifm. 

Canonical  Puni/hments,  are  thofe  which  the  church 
may  inflict  ;  fuch  as  excommunication,  degradation, 
and  penance  ;  in  Roman  Catholic  countries,  alfo  fall- 
ing, alms,  whipping,  &c. 

Canonical  Life,  the  method  or  rule  of  living  pre- 
ferred by  the  ancient  clergy  who  lived  in  community. 
The  canonical  life  was  a  kind  of  medium  between  the 
monadic  and  clerical  lives.  Originally  the  orders  of 
monks  and  clerks  were  entirely  didincf  ;  but  pious  per- 
fons,  in  procefs  of  time,  inftituted  colleges  of  priefts 
and  canons,  where  clerks  brought  up  for  the  minittry, 
as  well  as  others  already  engaged  therein,  might  live 
under  a  fixed  rule,  which,  though  fomewhat  more  eafy 
than  the  monadic,  was  yet  more  redraincd  than  the  fe- 
cular.  This  was  called  the  canonical  life,  and  thofe 
who  embraced  it  canons. — Authors  are  divided  about 
the  founder  of  the  canonical  life.  Some  will  have  it  to 
be  founded  by  the  apodles  ;  others  afcribe  it  to  pope 
Urban  I.  about  the  year  1230,  who  is  faid  to  have 
ordered  bifhops  to  provide  fuch  of  their  clergy  as  were 
willing  to  live  in  community,  with  neceflaries  out  of 
the  revenues  of  their  churches.  The  generality  attri- 
bute it  to  St  Augudine  ;  who,  having  gathered  a  num- 
ber of  clerks  to  devote  themfelves  to  religon,  inllitu- 
ted  a  monadery  within  his  epifcopal  palace,  where  he 
lived  in  community  with  them.  Onuphrius  Panvinius 
brings  the  inditution  fomewhat  lower  :  according  to 
him,  pope  Gelafius  I.  about  the  year  495,  placed  the 
fird  regular  canons  of  St.  Augudine  in  the  Lateran 
church. 

Canonical  Letters,  in  the  ancient  church,  were  a 
fort  of  tedimonials  of  the  orthodox  faith,  which  the 
biflwps  and  clergy  fent  each  other  to  keep  up  the  ca- 
tholic communion,  and  didjngutfh  orthodox  Chridians 
from  Arians  and  other  heretics.  They  were  denomi- 
nated canonical,  either  as  being  compofed  according  to 
a  certain  rule  or  form,  or  becaufe  they  were  given  to 
the  canonici,  that  is,  thofe  comprehended  in  the  canon 
or  catalogue  of  their  church.  When  they  had  occaiion 
to  travel  into  other  diocefes  or  countries,  dimiflbry  and 
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recommendatory  letters,  alfo  letters  of  peace,  &c.wcre  Canonieai. 
fo  many  fpecics  of  canonical  letters.  || 

Canonical  is  alfo  an  appellation  given  to  thofe  e-    Canonry. 
piftles  in  the  New  Tedament   more  frequently   called 
catholic  ox  general  epidles. 

CANON1CUM,  in  a  general  fenfe,  denotes  a  tax 
or  tribute. 

Canonicuh  is  more  particularly  ufed  in  the  Greek 
church  for  a  fee  paid  by  the  clergy  10  bilhops,  arch- 
bithops,  and  metropolitans,  for  degrees  and  promo- 
tions. 

Canonicum  alfo  denotes  a  due  of  fird-fruits,  paid 
by  the  Greek  laity  to  their  bifhops,  or,  according  to 
Do  Cange,  to  their  prieds.  The  canonicum  is  a  lie  lied 
according  to  the  number  of  houfes  or  chimnics  in  a 
place. 

The  emperor  Ifaac  Comnenus  made  a  conditution 
for  regulating  the  canonicum  of  bilhops,  which  was 
confirmed  by  another  made  in  1086,  by  his  nephew 
Alexis  Comnenus.  A  village  containing  thirty  fires, 
was  to  pay  for  its  canonicum  one  piece  of  gold,  two  of 
filver,  one  fiieep,  fix  bufhels  of  barley,  fix  of  wheat 
flour,  fix  meafures  of  wine,  and  thirty  hens. 

CANONIST,  a  perfon  fkilled  in  or  who  makes  pro- 
feffion  of  the  dudy  and  practice  of  the  canon  law.  Ca- 
nonids  and  civilians  are  ufually  combined  in  the  fame 
perfons  :  and  hence  the  title  of  doctor  juris  utriufque, 
or  legum  doctor,  ufually  expreffed  in  abbreviature, 
L.  L.D.  or  J.  U.  D. 

CANONIZATION,  a  ceremony  in  the  Romiffi 
church,  by  which  perfons  deceafed  are  ranked  in  the 
catalogue  of  the  faints.  It  fucceeds  beatification. 

Before  a  beatified  perfon  is  canonized,  the  qualifica- 
tions of  the  candidate  are  dric"lly  examined  into,  in 
fome  confidories  held  for  that  purpofe  ;  after  which, 
one  of  the  confidorial  advocates,  in  the  prefence  of 
the  pope  and  cardinals,  makes  the  panegyric  of  the 
perfon  who  is  to  be  proclaimed  a  faint,  and  gives  a 
particular  detail  of  his  life  and  miracles  :  which  done, 
the  holy  father  decrees  his  canonization,  anda  ppoints 
the  day. 

On  the  day  of  canonization  the  pope  officiates  in 
white,  and  their  eminences  are  dred  in  the  famecolour. 
St  Peter's  church  is  hung  with  rich  tapedry,  upon 
which  the  arms  of  the  pope,  and  of  the  prince  or  date 
requiring  the  canonization,  are  embroidered  in  gold 
and  filver.  An  infinite  number  of  lights  blaze  all  round 
the  church,  which  is  crowded  with  pious  fouls,  who 
wait  with  devout  impatience  till  the  new  faint  has  made 
his  public  entry  as  it  Were  intoparadife,  that  they  may 
offer  up  their  petitions  to  him  without  danger  of  be- 
ing rejected. 

The  following  maxim  with  regard  to  canonization  is 
now  obferved,  though  it  has  not  been  followed  above  a 
century,  viz.  not  to  enter  into  the  inquiries  prior  to  ca- 
nonization, till  50  years,  at  lead,  after  the  death  of  the 
perfon  to  be  canonized.  By  the  ceremony  of  canoni- 
zation, it  appears  that  this  rite  of  the  modern  Romans 
has  fomething  in  it  very  like  the  apotheofis  or  deifica- 
tion of  the  ancient  Romans,  and,  in  all  probability, 
takes  its  rife  from  it  ;  at  lead  feveral  ceremonies  of 
the  fame  nature  are  confpicuous  in  both. 

CANONRY,  the  benefice  filled  by  a  canon.  It  dif- 
fers from  a  prebend,  in  that   the  prebend  may  fubfid 

without 


CAN 


[       121       3 


CAN 


Canopus,    withour  the  canonicate  :  whereas  the  canonicate  is  in- 
Canofa.     feparable  from  the  prebend  :    again,  the  rights  of  fuf- 

1 * — J  frages,  and  other  privileges,  are  annexed  to  the  canon- 
icate, and  not  to  the  prebend. 

CAN  OP  US,  in  aftronomy,  a  ftar  of  the  firft  mag- 
nitude in  the  rudder  of  Argo,  a  conflellation  of  the 
fouthern  hemifphere. 

Canopus,  in  Pagan  mythology,  one  of  the  deities 
of  the  ancient  Egyptians,  and,  according  to  fome,  the 
god  of  water,  it  is  faid,  that  the  Chaldeans,  who 
worthipped  fire,  carried  their  fancied  deity  thro'  other 
countries  to  try  its  power,  in  order  that,  if  it  obtained 
the  victory  over  the  other  gods,  it  might  be  acknow- 
ledged as  the  true  objed  of  worfhip;  and  it  having  ea- 
fily  fubdued  the  gods  of  wood,  flone,  brafs,  filver,  and 
gold,  its  priefts  declared,  that  all  gods  did  it  homage. 
This  the  priefts  of  Canopus  hearing,  and  finding  that 
the  Chaldeans  had  brought  their  god  to  contend  with 
Canopus,  they  took  a  large  earthen  vellel,  in  which 
they  bored  feveral  holes,  which  they  afterwards  flop- 
ped with  wax,  and  having  filled  the  veifel  with  water, 
painted  it  of  feveral  colours,  and  fitting  the  head  of  an 
idol  to  it,  brought  it  out,  in  order  to  contend  with  the 
Chaldean  deity.  The  Chaldeans  accordingly  kindled 
their  fire  all  around  it ;  but  the  heat  having  melted  the 
wax,  the  water  gufhed  out  thro'  the  holes,  and  extin- 
guiflied  the  fire  ;  and  thus  Canopus  conquered  the  god 
of  the  Chaldeans. 

Canopus,  or  Canobus,  according  to  Strabo,  had 
been  Menelaus's  pilot,  and  had  a  temple  erected  to  him 
in  a  town  called  Canopus,  near  one  of  the  mouths  of 
the  Nile.     Dionyfius  mentions  it. 

Km  Ts//.a;@^  rnripf7fv$w  Ay.ux.Xtti  o/o  Kavufiis, 
There  ftancfc  Canobus'  temple  known  to  fame  ; 
The  pilot  who  from  fair  Amycla  came. 
Voflius  remarks,  on  this  occaiion,   the  vanity  of  the 
Greeks,  who,  as  he  conjectures,  hearing  of  an  Egyp- 
tian deity  named  Canopus,  took  from  thence  an  oppor- 
tunity of  deifying  the  pilot  of  Menelaus  who  bore  the 
fame  name,  and  giving  out  that  the  Egyptian  god  Ca- 
nopus had  been  a  Greek.     F.  Monfaucon  gives  feveral 
reprefentations  of  this  deity.     One,  in  allufion  to  the 
victory  abovementioned,  throws  out   water  on  every 
fide  through  little  holes. 

Canopus,  or  Canobus,  (anc.  geog.)  a  town  of 
the  Lower  Egypt,  on  the  Mediterranean,  an  hun- 
dred and  twenty  ftadia,  or  fifteen  miles  to  the  eaft  of 
Alexandria;  as  old  as  the  war  of  Troy,  Canopus,  or 
Canobus,  Menelaus's  fieerfman,  being  there  buried. 
Canopaei,  the  gentilitious  name  :  famous  for  their  lux- 
ury and  debauchery,  (Strabo,  Juvenal.)  See  Aboukir. 
CANOPY,  in  architecture  and  fculpture,  a  mag- 
nificent kind  of  decoration,  ferving  to  cover  and  crown 
an  altar,  throne,  tribunal,  pulpit,  chair,  or  the  like. 
The  word  is  formed  from  the  barbarous  Latin  canopeum, 
of  K&jvarrs/ov,  a  net  fpread over  a  bed  to  keep  off  the  gnats, 
xava-^,  a  gnat. 

Canopies  are  alfo  borne  over  the  head  in  proceffions 
of  ftate,  after  the  manner  of  umbrellas.  The  canopy 
of  an  altar  is  more  peculiarly  called  Ciborium. 

The  Roman  grandees  had  their  canopies,  or  fpread 
veils,  called  thenfx,  over  their  chairs  :  '  the  like  were 
alfo  in  temples  over  the  ftatues  of  the  gods.  The  mo- 
dern cardinals  ftill  retain  the  ufe  of  canopies. 

CANOSA,  a   town  of  Puglia  in  Italy,  occupying 
Vol.   JV, 
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part  of  the  fite  of  the  ancient  Canufium.  The  old  Canofa 
city  was  founded  by  Diomede,  according  to  Strabo.  It 
afterwards  became  a  Roman  colony,  and  one  of  the 
molt  coniiderable  cities  of  this  part  of  Italy  for  extent, 
population,  and  magnificence  in  building.  The  sera  of 
Trajan  feems  to  have  been  that  of  its  greateft  fplen- 
dour  ;  but  this  pomp  only  ferved  to  mark  it  as  a  capi- 
tal object  for  the  avarice  and  fury  of  the  Barbarians. 
Genferic,  Totila,  and  Autharis,  treated  it  with  ex- 
treme cruelty.  The  deplorable  ftate  to  which  this 
province  was  reduced  in  590  is  concifely  but  ftrongly  'Travels  in 
painted  by  Gregory  the  Great,  in  thefe  terms  :  "  On  Sicily, 
"  every  fide  we  hear  groans  !  on  every  tide  we  behold  P a^e  4 
"  crowds  of  mourners,  cities  burnt,  caitles  rafed  to  the 
"  ground,  countries  laid  wafte,  provinces  become  de- 
"  ferts,  fome  citizens  led  away  captives,  and  others  in- 
"  humanly  maliacred."  No  town  in  Puglia  fuffered 
more  than  Canofa  from  the  outrages  of  the  Saracens  ; 
the  contefts  between  the  Greeks  and  Normans  increa- 
fed  the  meafure  of  its  woes,  which  was  filled  by  a  con- 
flagration that  happened  when  it  was  ftormed  by  duke 
Robert.  In  1090,  it  was  ailigned,  by  agreement,  to 
Bohemund  prince  of  Antioch,  who  died  here  in  1 1 1 1 . 
Under  the  reign  of  Ferdinand  the  Third,  this  eftate 
belonged  to  the  Grimaldis.  On  their  forfeiture,  the 
Aftaititi  acquired  it,  and  flill  retain  the  title  of  mar- 
quis, though  the  Capeci  are  the  proprietors  cf  the  fief. 

The  ancient  city  flood  in  a  plain  between  the  hills 
and  the  river  Ofanto,  and  covered  a  large  tract  of 
ground.  Many  brick  monuments,  though  degraded 
and  ftripped  of  their  marble  cafing,  ftill  atteft  its  ancient 
grandeur.  Among  them  may  be  traced  the  fragments 
of  aqueducts,  tombs,  amphitheatre  baths,  military  co- 
lumns, and  two  triumphal  arches,  which,  by  their  po- 
fition,  feem  to  have  been  two  city  gates.  The  prefent 
town  ftands  above,  on  the  foundations  of  the  old  cita- 
del, and  is  a  moft  pitiful  remnant  of  fo  great  a  city, 
not  containing  above  three  hundred  houfes.  The 
church  of  St  Sabinus,  built,  as  is  faid,  in  the  fixth  cen- 
tury, is  now  without  the  inclofure.  It  is  aftonifning, 
that  any  part  of  this  ancient  cathedral  fhould  have 
withftood  fo  many  calamities.  Its  altars  and  pave- 
ments are  rich  in  marbles  ;  and  in  a  frnall  court  ad- 
joining, under  an  octagonal  cupola,  is  the  maufoleum 
of  Bohemund,  adorned  in  a  minute  Gothic  ftyle. 

CANSO,  a  fea-port  town  of  Acadia,  or  Nova  Sco- 
tia, in  North  America,  feated  on  a  narrow  flrait  which 
feparates  Nova  Scotia  from  Cape  Breton.  Near  this 
town  is  a  fine  fifhery  for  cod.  W.  Long.  62.  N.  Lat. 
46. 

CANSTAT,  a  town  of  Swabia,  in  Germany,  in  the 
duchy  of  Wirtemberg,  fituated  on  the  river  Neckar, 
in  E.  Long.  9.  9.  N.  Lat.  48.  51. 

CANT,  a  quaint  affected  manner  of  fpeaking,  ad- 
apted chiefly  to  the  lower  fort.  Skinner  racks  his  in- 
vention for  the  origin  of  this  word  ;  which  he  fuccef- 
fively  deduces  from  the  German,  Flemifh,  and  Saxon 
tongues.  According  to  the  general  opinion,  Cant  is 
originally  the  proper  name  of  a  Cameronian  preacher 
in  Scotland,  who  by  exercife  had  obtained  the  faculty 
of  talking  in  the  pulpit  infucha  tone  and  dialect  as  was 
underftood  by  none  but  his  own  congregation  :  fince 
Andrew  Cant's  time,  the  word  has  been  extended  to 
fignify  all  fudden  exclamations,  and  whining  unmufical 
tones,  efpecially  in  praying  and  preaching.     But  this 
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Cant,      origin  of  the  word  has  been  difputed  by  others  ;  and 
Cantabria.  perhaps  the  true  derivation  is  from  the  Latin  cantare 
J  "  to  fmg." 

Cant  is  alfo  applied  to  words  and  phrafes  affe&ed 
by  particular  perfons  or  profeffions  for  low  ends,  and 
not  authorifed  by  the  eftablilhed  language*.  The 
difFerence  between  cant  and  technical  feems  to  be  this  : 
the  former  is  reflrained  to  words  introduced  out  of  fol- 
ly, affectation,  or  impofture ;  the  latter  is  applied  to 
fi ich  as  are  introduced  for  the  fake  of  clearnefs,  preci- 
fion,  and  lignificancy. 

Cant  is  alfo  ufed  to  denote  a  fale  by  auction.  The 
origin  of  the  word  in  this  fenfe  is  dubious ;  it  may 
come,  according  to  fome,  from  quantum,  how  much  ; 
according  to  others,  from  cantare,  to  fmg  or  cry  aloud ; 
agreeably  to  which,  we  fometimes  alfo  call  it  an  out- 
cry. 

C AST-Timbers,  in  fhip-building,  thofe  timbers  which 
are  iituated  at  the  two  ends  of  a  ihip.  They  derive 
their  name  from  being  canted,  orraifed  obliquely  from 
the  keel  ;  in  contradistinction  from  thofe  whofe  planes 
are  perpendicular  to  it.  The  upper  ends  of  thofe  on 
the  bow,  or  fore-part  of  the  fhip,  are  inclined  to  the 
ftern  ;  as  thofe  in  the  after,  or  hind  part,  incline  to  the 
ftern-polt  above.     See  Ship -Bull ding. 

CANTABRIA,   (anc.  geog.)  a  diftrict  of   Terra- 
conenlis,  on  the  Oceanus  Cantabricus  or  bay  of  Bif- 
cay ;  now  Biscay.     The  inhabitants  were  famous  for 
their  warlike  character.     In  conjunction  with  the  A- 
f  See  Afiu-  fturiansf,  they  carried  on  defperate  wars  with  the  Ro- 
r'"'  mans  ;  but  were  fubdued  by  them  about  25  years  be- 

fore Chrift.  Being  impatient,  however,  of  a  foreign 
yoke,  they  in  a  few  years  revolted.  Moll  of  their 
youth  had  been  already  taken  prifoners  by  the  Romans, 
and  fold  for  flaves  to  the  neighbouring  nations  :  but 
having  found  means  to  break  their  chains,  they  cut 
the  throats  of  their  mafters  ;  and  returning  into  their 
own  country,  attacked  the  Roman  garrifons  with  in- 
credible fury.  Agrippa  marched  againft  them  with 
great  expedition  ;  but,  on  his  arrival,  met  with  fo  vi- 
gorous a  reiiftance,  that  his  foldiers  began  to  defpair 
of  ever  being  able  to  reduce  them.  As  the  Cantabrians 
had  waged  war  with  the  Romans  for  upwards  of  200 
years,  they  were  well  acquainted  with  their  manner  of 
fighting,  no  way  inferior  to  them  in  courage,  and  were 
now  become  defperate  ;  well  knowing,  that  if  they 
were  conquered,  after  having  fo  often  attempted  to  re- 
cover their  liberty,  they  muft  expect  the  moft  fevere 
ufage,  and  cruel  ilavery.  Animated  with  this  reflection, 
they  fell  upon  the  Romans  with  a  fury  hardly  to  be 
exprelTed,  routed  them  in  feveral  engagements,  and  de- 
fended themfelves  when  attacked  by  the  enemy  with 
fnch  intrepidity,  that  Agrippa  afterwards  owned,  that 
he  had  never,  either  by  fea  or  land,  been  engaged  in  a 
more  dangerous  enterprize.  That  brave  commander 
was  obliged  to  ufe  intreaties,  menaces,  and  to  brand 
fome  of  his  legionaries  with  ignominy,  before  he  could 
bring  them  to  enter  the  lifts  with  fuch  a  formidable 
enemy.  But  having  at  laft,  with  much  ado,  prevailed 
upon  them  to  try  the  chance  of  an  engagement  in  the 
open  field,  he  fo  animated  them  by  his  example,  that 
after  a  moft  obftinate  difpute,  he  gained  a  complete 
victory,  which  indeed  coft  him  dear,  but  put  an  end  to 
that  deftructive  war.  All  the  Cantabrians  fit  to  bear 
arms  were  cut  in  pieces ;  their  caftles  and  ftrong  holds 


Cantacu- 
zenus. 


taken  and  rafed  ;  and  their  women,  children,  and  old  Cautabria 
men  (none  elfe  being  left  alive),  were  obliged  to  aban- 
don the  mountainous  places,  and  fettle  in  the  plain. 

Dr  Wallis  feems  to  make  the  Cantabrian  the  ancient  , 
language  of  all  Spain  :  which,  according  to  him,  like 
the  Gaulilh,  gave  way  to  a  kind  of  broken  Latin  called 
romance,  or  romaiijhe  ;  which  by  degrees  was  refined 
into  the  Caftilian  or  prefent  Spanilh.  But  we  can  hardly 
fuppofe,  that  fo  large  a  country,  inhabited  by  fuch  a 
variety  of  people,  fpoke  all  the  fame  language.  The 
ancient  Cantabrian,  in  effect.,  is  ftill  found  to  fubfift  in 
the  more  barren  and  mountainous  parts  of  the  province 
of  Bifcay,  Afturias,  and  Navarre,  as  far  as  Bayonne, 
much  as  the  Britilli  does  in  Wales ;  but  the  people 
only  talk  it :  for  writing,  they  ufe  either  the  Spanilh 
or  French,  as  they  happen  to  live  under  the  one  or  the 
other  nation.  Some  attribute  this  to  jealoufy  of  fo- 
reigners learning  the  myfteries  of  their  language ;  o- 
thers  to  a  poverty  of  words  and  exprellions.  The 
Cantabrian  does  not  appear  to  have  any  affinity  with 
any  other  known  language,  abating  that  fome  Spanilh 
words  have  been  adopted  in  it  for  things  whofe  ufe  the 
Bifcayens  were  anciently  unacquainted  with.  Its  pro- 
nunciation is  not  difagreeable.  The  Lord's  prayer,  in 
the  Cantabarian  tongue,  runs  thus  :  Cure  aita  cervetan 
aicena,  Jantifica  bedi  hire  icena,  etkor  bedi  hire  refuma, 
eguin  bedi  hire  vorondatea  ccrvan  becala  lurrean  ere,  &c. 

CANTABRICA,  in  botany  :  A  fynonime  of  a  fpe- 
cies  of  Convolvulus. 

CANTABRUM,  in  antiquity,  a  large  kind  of  flag 
ufed  by  the  Roman  emperors,  "diltinguiihed  by  its  pre- 
culiar  colour,  and  bearing  on  it  fome  words  or  motto 
of  good  omen,  to  encourage  the  foldiers. 

CANTACUZENUS,  (Johannes)  of  Constantino- 
ple, a  celebrated  ftatefman,  general,  and  hiftorian, 
was  born  in  that  city,  of  a  very  ancient  and  noble  fa- 
mily. He  was  bred  to  letters  and  to  arms,  and  admitted 
to  the  higheft  offices  of  the  itate.  The  emperor  An- 
dronicus  loaded  him  with  wealth  and  honour  ;  made 
him  generalilfimo  of  his  forces  ;  and  was  defirous  of 
having  him  join  him  in  the  government,  but  this  he 
refufed.  Andronicus  dying  in  1341,  left  to  Cantacu- 
zenus  the  care  of  the  empire,  till  his  fon  John  Paleo- 
who  was  then  but  nine  years  of  age,  lliould  be 
take  it  upon  himfelf.    This  truft  he  faithfully 
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difcharged  ;  till  the  emprefs  dowager  and  her  faction 
forming  a  party  againit  him,  declared  him  a  traitor. 
On  this  the  principal  nobility  and  the  army  befought 
him  to  afcend  the  throne  ;  and  accordingly  he  was 
crowned  on  the  21ft  of  May  1542.  This  was  follow- 
ed by  a  civil  war,  which  lafted  five  years  ;  when  he  ad- 
mitted John  a  partner  with  him  in  the  empire,  and 
their  union  was  confirmed  by  his  giving  him  his 
daughter  in  marriage.  Suspicions  and  enmities, 
however,  foon  arifing,  the  war  broke  out  again,  and 
continued  till  John  took  Conftantinople  in  1355.  A 
few  days  after,  Cantacuzenus,  unwilling  to  continue 
the  effufion  of  blood,  abdicated  his  lhare  of  the  em- 
pire and  retiring  to  a  monaftery,  took  the  habit  of  a 
monk,  and  the  name  of  Joafaphas.  His  wife  alfo  re- 
tired to  a  nunnery,  and  changed  her  name  of  Irene  for 
that  of  Eugenia.  In  this  retirement  he  lived  till  the 
year  1411,  when  he  was  upwards  cfroo  years  of  age. 
Here  he  wrote  a  hiftory  of  his  own  times,  a  Latin 
tranflation  of  which,  from  the  Greek  manufcript,  was 
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Cautaliverspubliflied  by  Pontanus  at  Ingolftadt,  in  1603  :  and  a 

||         fplendid  edition  was  printed  at  Paris  in  1645,  in  three 

Cantemm  volumes  folio,  of  the  original  Greek,  and  Pontanus's 

J  Latin  verfion.  He  alfo  wrote  an  apology  for  the  Chri- 

ilian  religon  againft  that  of  Mahomet,  under  the  name 

of  Chrijlodulus. 

CANTALIVERS,  in  architecture,  pieces  of  wood 
framed  into  the  front  or  fides  of  a  houfe,  to  fufpend 
the  mouldings  and  eyes  over  it. 

CANTAR,  or  Cantaro,  an  eaflern  weight,  of 
different  value  in  different  places,  equal  at  Acra  in 
Turkey  to  603  pounds,  at  Tunis  and  Tripoli  to  114 
pounds. 

Cantar  is  alfo  an  Egyptian  weight,  which  is  de- 
nominated a  quintal,  and  confifts  of  an  hundred  or  of 
an  hundred  and  fifty  rotolos,  according  to  the  goods 
they  are  to  weigh. 

Cantaro  is  alfo  an  Egyptian  weight,  which  at 
Naples  is  equivalent  to  25  pounds,  at  Genoa  to  150 
pounds.  At  Leghorn  there  are  three  kinds  of  cantaros, 
one  weighing  150  pounds,  another  151,  and  a  third 
160  pounds. 

Cantaro  is  alfo  a  Spanifh  liquid  meafure,  in  fife 
efpecially  at  Alicant,  containing  three  gallons. 

Cantaro  is  alfo  a  meafure  of  capacity,  ufed  at  Co- 
chin, containing  four  rubies,  the  rubi  32  rotolos. 

CANTARINI,  (Simon)  a  famous  painter,  called 
the  Pefarefe,  from  his  being  born  at  Pefaro,  was  the 
difciple  of  Guido  ;  and  copied  the  manner  of  his  ma- 
iler fo  happily,  that  it  is  often  difficult  to  diltinguifh 
between  their  works.     He  died  at  Verona  in  1648. 

CANTATA,  in  mufic,  a  fong  or  compofition,  in- 
termixed with  recitatives,  airs,  and  different  move- 
ments, chiefly  intended  for  a  Angle  voice,  with  a  tho- 
rough bafs,  though  fometimes  for  other  inftruments. 

The  cantata,  when  performed  with  judgment,  has 
fomething  in  it  very  agreeable  ;  the  variety  of  the 
movement  not  clogging  the  ear,  like  other  compofitions. 
It  was  firfl  ufed  in  Italy,  then  in  France,  whence  it 
palled  to  us. 

CANTAZARO,  an  epifcopal  city  of  Italy,  in  the 
kingdom  of  Naples,  and  in  the  territory  of  Calabria 
Ulterior.  It  is  the  refidence  of  the  governor  of  the 
province,  and  is  feated  near  the  fea,  in  E.  Long.  1  7.  o. 
N.  Lat.  38.  59. 

CANTECROIX,  a  fmall  territory  of  the  Nether- 
lands, in  Brabant,  and  in  the  quarter  of  Antwerp,  with 
the  title  of  a  principality  ;  there  is  a  fmall  town  of 
the  fame  name,  but  Lire  is  the  capital. 

CANTEMIR,  (Demetrius)  fon  of  a  prince  of  Mol- 
davia. Difappointed  by  not  fucceeding  his  father  in 
that  dignity,  held  under  the  Ottoman  Port,  he  went 
over  with  his  army  to  the  Czar  Peter  the  great,  againft 
whom  he  had  been  fent  by  the  Grand  Signior :  he  fig- 
nalized  himfelf  in  the  Czar's  fervice  ;  and  in  the  repu- 
blic of  letters,  by  a  Latin  hiftory  of  the  origin  and  de- 
cline of  the  Ottoman  empire,  &c.    Died  in  1 72;. 

Cantemir,  (Antiochus)  efleemed  the  founder  of 
the  Ruffian  poetry,  was  the  youngefl  fon  of  the  pre- 
ceding. Under  the  moft  ingenious  profeflbrs,  whom 
the  czar  had  invited  to  Peterfburgh,  he  learned  ma- 
thematics, phyfic,  hiftory,  moral  phiiofophy,  and  po- 
lite literature;  without  negle&ing  the  ftudy  of  the 
Holy  Scriptures,  to  which  "he  had  a  great  inclination. 
Scarce  had  he  finilhed  his  academic  courfe,  when  he 


printed  a  Concordance  to  the  Pfalms  in  the  Ruffian 
language,  and  was  elected  member  of  the  academy. 
The  affairs  of  ftate  in  which  he  was  foon  after  enga- 
ged, did  not  make  him  neglect  his  literary  purfuits* 
In  order  to  make,  himfelf  ufeful  to  his  fellow-citizens, 
he  compofed  his  fatires,  to  ridicule  certain  prejudices 
which  had  got  footing  among  them.  When  but  23 
years  of  age,  he  was  nominated  minifler  at  the  court 
of  Great  Britain  ;  and  his  dexterity  in  the  management 
of  public  affairs  was  as  much  admired  as  his  tafte  for 
the  fciences.  He  had  the  fame  reputation  in  France, 
whither  he  went  in  1 738,  in  quality  of  miniiler  ple- 
nipotentiary, and  foon  after  was  inverted  with  the 
character  of  ambaflador  extraordinary.  The  wife  and 
prudent  manner  in  which  he  conducted  himfelf  during 
the  different  revolutions  which  happened  in  Ruffia  du- 
ring his  abfence,  gained  him  the  confidence  and  efteern 
of  three  fucceffive  princes.  He  died  of  a  dropfy,  at 
Paris,  in  1  744,  aged  44.  Belides  the  pieces  already 
mentioned,  he  wrote,  1.  Some  fables  and  odes.  2.  A 
translation  of  Horace's  epiltles  into  Ruffian  verfe.  3. 
A  profe  tranflation  of  Fontenelle's  plurality  of  worlds  ; 
and,  4.  Algarotti's  dialogues  on  fight.  The  abbe 
Guafco  has  written  his  life  in  French,  and  tranilated 
his  fatires  into  that  language. 

CANTERBURY,  a  city  of  England,  and  capital 
of  the  county  of  Kent,  lituated  in  E.  Long.  1.  15. 
N.  Lat.  51.  16.  It  had  the  names  of  Durovertium 
and  Darvernum  given  it  by  the  Romans,  and  Durober- 
nia  by  Bede,  which  are  thought  to  be  derived  from 
Dur-whem,  fignifying  a  rapid  ftream,  fuch  as  the  Stour, 
on  which  it  ftands,  is.  The  Britons  call  it  Caer-Ksnt, 
i.  e.  the  city  of  Kent ;  and  its  prefent  Englifh  name 
is  of  the  fame  import,  derived  from  the  Saxon.  Modern 
writers  in  Latin  call  it  Ccmiuaria.  Its  great  antiquity 
appears  not  only  from  Antoninus's  itinerary,  but  from 
the  military  way  which  has  been  difcovered  here,  and 
the  caufeways  leading  to  Dover  and  Lymme,  belides 
the  coins  and  other  curiofities  found  about  it.  The 
archiepifcopal  and  metropolitical  dignity  feems  to  have 
been  fettled  here  very  early  ;  and  to  prevent  its  being 
removed,  an  anathema  was  decreed  againft  any  who 
fliould  attempt  it.  After  that,  the  city  flouriffied  great- 
ly ;  though  it  fuffered  in  common  with  other  towns 
during  the  Danifh  invafions,  and  at  other  times  by  the 
cafualties  of  fire.  The  city  was  given  entirely  to  the 
bifhops  by  William  Rufus,  and  was  held  in  the  utmoft 
veneration  in  the  Popifli  times,  efpecially  after  the 
murder  of  Becket  in  the  reign  of  Henry  II.  to  whofe 
Ihrine  fo  great  was  the  refort,  and  fo  rich  were  the 
offerings,  that  Erafmus,  who  was  an  eye-witnefs  of  its 
wealth,  fays  the  whole  church  and  chapel  in  which  he 
was  interred  glittered  with  jewels  ;  and  at  the  diilblu- 
tion,  the  plate  and  jewels  filled  two  great  chefts,  each 
of  which  required  eight  ftrongmen  to  carry  out.  The 
cathedral  was  granted  by  Ethelbert,  king  of  Kent,  up- 
on his  converfion,  to  Auftin  the  monk,  together  with 
his  palace,  and  the  royalty  of  the  city  and  its  territo- 
ries. This  Auftin  founded  a  monaftery  for  monks, 
called  from  him  Augitfline.  After  the  cathedral  had 
been  feveral  times  deflroyed  by  fire  and  rebuilt,  the 
prefent  was  begun  about  the  year  1 1  74,  and  augment- 
ed and  embellilhed  by  the  fucceeding  archbifhops,  till 
it  was  completed  in  the  reign  of  Henry  V.  It  is  a 
noble  Gothic  pile,  and  before  the  reformation  had  37 
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cellors  to  the  Univerfity  of  Oxford.  To  this  fee  be-  Gariterus 
longs  only  one  archdeacon,  viz.  of  Canterbury.  To 
the  cathedral  belongs  an  archbifhop,  a  dean,  a  chan- 
cellor, an  archdeacon,  12  prebends,  6  preachers,  6 
minor  canons,  6  fubftitutes,  12  lay  clerks,  10  chorif- 
ters,  2  mailers,  50  fcholars,  and  12  almfmen. 

CANTERBVRi-Betl,  in  botany  :  The  Engliih  name  of 
a  fpecies  of  Campanula. 

CANTERUS,  (William)  an  eminent  linguift  and 
philologer,  was  born  at  Utrecht,  in  1542.  He  ftudied 
at  Louvain  and  Paris  ;  and  gave  furprifmg  proofs  of 
his  progrefs  in  Greek  and  Latin  literature.  He  after- 
wards vifited  the  feveral  univerfities  of  Germany  and 
Italy;  and  died  at  Louvain,  in  157S,  aged  33.  He 
underilood  fix  languages,  befides  that  of  his  native 
country  ;  and,  notwithstanding  his  dying  fo  young, 
wrote  feveral  philological  and 'critical  works,  among 
which  are,  JNotce,  Scholia,  Ernendationes,  et  Explicatio- 
ns, in  Euripidem,  Sophoclejn,  JEfchylum,  Ciceronem, 
Propertium,  Aufonium,  &c.  and  many  tranflations  of 
Greek  authors. 

CANTHARIDES.  See  Cantharis  and  Meloe. 
CANTHARIS,  in  zoology,  a  genus  of  infects  be- 
longing to  the  order  of  iniecla  coleoptera.  The  feel- 
ers of  this  genus  are  fetaceous  ;  the  breaft  is  margina- 
ted,  and  fhorter  than  the  head  ;  the  elytra,  or  wing- 
cafes,  are  flexile  ;  and  the  fides  of  the  belly  are  plated 
and  papillous.  Linnseus  enumerates  27  fpecies  of  the 
cantharis,  moil  of  them  to  be  found  in  different  parts 
of  Europe.  The  cantharis  ufed  in  making  bliftering 
plafters,  is  ranked  under  a  different  genus,  viz.  the 
Meloe. 

CANTHI,  in  anatomy,  cavities  at  the  extremities 
ft  is  hirrouiided  on  all  hands  with  hop-grounds     of  the  eye-lids,  commonly  called  the  corners  of  the  eye  : 


altars.  A  great  many  kings,  princes,  cardinals,  and 
archbifhops,  are  buried  in  it.  At  the  dillbhuion,  Henry 
VIII.  feized  all  the  revenues  both  of  the  church  and 
monaftery,  except  what  he  allotted  for  the  maintenance 
of  a  dean,  12  prebendaries,  and  fix  preachers,  whom 
be  eftablifhed  in  place  of  the  monks.  During  the 
grand  rebellion,  it  fuffered  much  ;  the  ufurper  Crom- 
well having  made  a  fiable  of  it  for  his  dragoons.  Af- 
ter the  reiteration,  it  was  repaired,  and  made  what  it 
now  appears. 

Belides  the  cathedral  and  other  churches,  as  well  as 
a  monaftery,  the  city  had  anciently  a  caftle  on  the 
fouth-fide,  and  firong  walls,  with  towers,  a  ditch,  and 
rampart  ;  it  had  alfo  a  mint  and  an  exchange.     As  to 
its  government,  it  feems  to  have  been  entirely  fubjeft 
to  the  archbifhop,  both  in  fpirituals  and  temporals  ;  at 
kail  from  the  time  that  William  Rufus  gave  it  folely 
to  biihop  Anfelm,  till  the  reformation.     It  is  now  a 
county  of  itfelf ;  and  the  corporation  coniifts  of  a  may- 
or, recorder,  12  aldermen,  a  flieriff,  24  common-coun- 
cil-men,  a  mace-bearer,  fword-bearer,  and  fourferjeants 
at  mace.     Every  Monday  a  court  is  held  at  Guildhall 
for  civil  and  criminal  caufes  ;  and  every  other  Tuefday 
for  the  government  of  the  city.     Here  were  formerly 
2000  or  3000  French  Proteftants  employed  in  the  filk 
mahufaclure  ;  but  this  branch  is  now  greatly  decayed 
in  the  place,  fmce  Spitalfields  became  fo  flourifhing. 
Befides  the  cathedral,  it  contains   15  parifh-churches, 
feven  hofpitals,  a  free-fchool,  a  houfe  of  correct  ion,  a 
gaol  for  criminals,  and  a  famptuous  conduit  for  fupply- 
iiiir  the   inhabitants  with  water.     It  coniifts  of  four 
ftreets,  difpofedin  the  form  of  a  crofs,  and  divided  in- 
to fix  wards,  which  are  about  three  miles  in  circumfe 
rence. 
much  to  its  advantage,   and  is  famed  for  its  excellent 

brawn. 

The  diocefe  of  Canterbury  contains  257  panihes, 
belides  chapels,  in  Kent,  and  about  100  more  in  other 
diocefes.     Thefe  are  called  Peculiars  ,■  it  being  an  an 


the  greater  of  them,  or  the  greater  canthus,  is  next  the 
nofe  ;  the  leffer  of  them,  or  the  little  canthus,  lies  to- 
wards the  temple. 

CANTICLES,  a  canonical  book  of  the  Old  Tefta- 
ment,  otherwife    called  the  Song  of  Solomon ;  by  the 


cient  privilege  of  this  fee,  that,  wherefoever  the  arch-  Jews  the  Song  of  Songs,  Canticum  Canttcormn,     The 

bilhops  had  either  manors  or  advowfons,  the  place  was  book  of  Canticles  is  ufually  fuppofed  to  be  an  epitha- 

exempted  from  the  jurifdiclion  of  the  ordinary  of  the  lamium  compofed  by  Solomon,  on  occafion  of  his  mar- 

a-^/c,  wWP  \r  wfl<!  Wn^xeA.  and  was  deemed  in  the  riage  with  the  king  of  Egypt's  daughter.     But  thofe 


diocefe  where  it  was  litnated,  and  was  deemed 

diocefe  of  Canterbury.  This  fee  is  valued  in  the  king's  who  penetrate  further  into  the  myftery,  find  in  it  the 
books  at  L.  2816  :  17  :  9^,  but  is  reckoned  to  produce  marriage  of  jefus  Chriilwithhnmannature,_thechurch, 
a  clear  revenue  of  L.  8000  a-year.  The  clergy's  tenths 


come  to  L.651  :  18  :  21.  This  fee  had  many  great 
privileges  in  the  time  of  Popery,  fome  of  which  it  ftill 
retains.  The  archbifhop  is  accounted  primate  and  me- 
tropolitan of  all  England,  and  is  the  firft  peer  in  the 
realm  ;  having  the  precedence  of  all  dukes,  not  of  the 
blood-royal,  and  all  the  great  officers  of  ftate.  In 
common  fpeech,  he  is  ftyled  His  Grace,  and  he  writes 
himfelf  Dhina  Providentia ;  whereas  other  bifhops  ftyle 
themfelves  Divina  Permifione.  At  coronations,  he 
places  the  crown  on  the  king's  head  ;  and,  where- 
ever  tire  court  may  be,  the  king  and  queen  are  the 
proper  domellic  pariihioners  of  the  archbiihop  of  Can 


and  good  men.  On  this  principle  the  Canticles  is  held 
to  be  a  continued  allegory,  wherein,  under  the  terms 
of  a  common  wedding,  a  divine  and  fpiritual  marriage 
is  expreffed.  This  fong  contains  the  adventures  of 
feven  days  and  feven  nights  ;  the  exact  time  allowed 
for  the  celebration  of  marriage  among  the  Hebrews. 
The  Jews  themfelves,  apprehending  the  book  liable  to 
be  underilood  in  a  grofs  and  carnal  manner,  prohibited 
the  reading  of  it  before  the  age  of  30,  and  the  fame 
ufage  anciently  obtained  in  the  Chriilian  church.  A- 
mong  the  ancients,  Theodore  Mopfnetanus  rejected 
the  book  of  Canticles  as  not  divine.  Divers  rabbins 
have  alfo  queftioned  its  being  written  by  infpiration. 


rv.  The  biihop  of  London  is  accounted  his  pro-  It  is  alleged,  that  the  name  of  God  is  not  once  found 
vincial  dean,  the  biihop  of  Wmchefter  his  fub-dean, 
the  biihop  of  Lincoln  his  chancellor,  and  the  biihop  of 
Rocheiter  his  chaplain.  This  fee  hath  yielded  to  the 
church  18  faints  ;  to  the  church  of  Rome,  9  cardinals  ; 
the  civil    ftate  of  England    12  lord  chancellors,  4 


to 


lord  treafurers,  and  1  lord  chief  juftice  ;  and  9  chan- 


1  it.  Mr  Whiflon  has  a  difcourfe  exprefs  to  prove 
that  the  Canticles  is  not  a  facred  book  of  the  Old 
Teftament.  He  alleges  it  indeed  to  have  been  writ- 
ten by  king  Solomon  the  fon  of  David  ;  but  aliens 
that  it  was  compofed  at  the  time  when  that  prince, 
blinded  by  his  concubines,  was  funk  in  lull  and  idola- 
try 
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try.  This  he  chiefly  infers  from  the  general  character 
of  vanity  and  diilblutenefs  which  reigns  thro'  ihe  Can- 
ticles ;  in  which  there  is  not,  according  to  Whifton 
one  thought  that  leads  the  mind  towards  religion,  but 
all  is  worldly  and  carnal,  to  lay  no  worfe.  For  the 
myllic  fenfe*,  he  afierts  it  to  be  without  foundation  ; 
and  that  the  book  is  not  cited  as  canonical  by  any 
writer  before  the  deftru&ion  of  Jerufalem.  Mr  Whif- 
ton will  have  it  to  have  been  taken  into  the  canon  be- 
tween the  years' 77  and  128,  when  allegories  came  in- 
to vogue,  and  the  rabbins  began  to  corrupt  the  text  of 
Scripture.  Grotius,  Nierembergius,  the  Dutch  di- 
vines who  criticifed  F.  Simon,  Menetrier,  Bafnage,  and 
fome  others,  fee  111  alfo  to  take  the  Canticles  for  a  pro- 
fane compolition,  on  a  footing  with  the  love-pieces  of 
Catullus  or  Ovid.  But  this  opinion  is  refuted  by  Mi- 
chaelis,  Majus,  Witiius,  Nat.  Alexander,  Outrein, 
Francius,  and  others.  Mr  Whifton's  arguments  have 
been  particularly  confidered  by  Itchener,  and  alfo  by 
Dr  Gill.  R.  Akiba  finds  the  book  of  Canticles  more 
divine  than  the  reft :  the  whole  world,  according  to 
this  rabbin,  is  not  worth  that  day  when  the  Canticles 
was  given  to  Ifrael ;  for,  whereas  all  the  hagiographers 
are  holy,  the  Canticles  is  the  holy  of  holies. 

CANTIMAR.ONS,  or  Cati.marons,  a  kind  of 
floats  or  rafts,  ufed  by  the  inhabitants  of  the  coaft  of 
Coromandel  to  go  a  filhing  in,  and  to  trade  along  the 
coaft.  They  are  made  of  three  or  four  fmall  canoes, 
or  trunks  of  trees  dug  hollow,  and  tied  together  with 
cacao  ropes,  with  a  triangular  fail  in  the  middle,  made 
of  matts.  The  perfons  who  manage  them  are  almoft 
half  in  the  water,  there  being  only  a  place  in  the  mid- 
dle a  little  raifed  to  hold  their  merchandize  ;  which 
lafl  particular  is  only  to  be  underitood  of  the  trading 
cantimarons,  and  not  of  thofe  who  go  filhing. 

CANTIN,  (Cape)  a  promontory  of  the  coafl  of 
Morocco  in  Africa,  lituated  in  W.  Long.  10.  2.  N. 
Lat.  33.  9. 

CANTING,  a  fea-phrafe,  denotes  the  act  of  turn- 
ing any  thing  about. 

Casting  Language,  or  dialed:,  is  a  inyfterious  fort 
of  jargon  ufed  by  gyphes,  thieves,  and  ftrolling  beg- 
gars, to  exprefs  their  fentiments  to  each  other,  without 
being  underftood  by  the  reft  of  mankind.  This  dia- 
led is  not  founded  on  any  rules  :  yet,  even  out  of  that 
irregularity  many  words  feem  to  retain  fomething   of 


fcholarfhip  ;  as  togeman,  a  gown, 


from  toga  in  the  La- 
tin ;  pannam,  bread,  from  panis ;  eafan,  cheefe,  from 
cafeus,  &c.  It  is  obfervable,  that,  even  unknown  to 
ourfelves,  we  have  adopted  fome  of  their  terms  into  our 
vulgar  language  ;  as  bite  and  bilk,  to  cheat ;  bounce,  to 
vapour  ;  bowfe,  ftrong  drink ;  filch,  to  ileal  ;  fog,  to 
whip  ;  rig,  game  or  ridicule  ;  roafl,  to  rally  ;  rhino, 
money.  From  the  fame  fource  proceed  the  wor&sjham, 
banter,  bubble,  bully,  Jharper,  cutting,  fl?uffling,  palm- 
ing, &c.  An  anonymous  author  has  given  a  canting 
dictionary,  comprehending  all  the  terms  ufed  by  the  fe- 
veral  tribes  of  gypfies,  beggars,  fhoplifters,  highway- 
men, foot-pads,  and  other  clans  of  cheats  and  villains, 
with  a  collection  of  fongs  in  the  canting  dialect ;  Lon- 
don, 1725,  8vo. 

CANTIUM,  (anc.  geog.)  a  promontory  of  Bri- 
tain, literally  denoting  a  head  land  ;  giving  name  to 
a  territory  called  Cantium,  now  Kent  ;  and  to  a  peo- 
ple called  Cantii,  (Ccefar),  commended  for  their  great 
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humanity  and   politenefs.     The  promontory  now  the 
North  Foreland.     It  is  fuppofed  that  this  was  the  firft 
diftrict  in  Britain  which  received  a  colony  from  the 
continent ;  and  that  it  had  frequently  changed  its  ma- 
ilers, by  new  colonies  coming  over  from  time  to  time, 
and  driving  the  inhabitants  further  north.    In  the  midft 
of  all  thefe  revolutions  it  ftill  retained  its  ancient  name 
(which  was    fo  agreeable  to  its    ihape  and  iituation), 
and  gave  the  fame  name  to  all  the  fucceilive  tribes 
by  which  it  was  inhabited.     Thofe  who  pofleiTed  it  at 
the  time  of  the  firft  Roman  invafion  were  evidently  of 
Belgic  origin,  and  had  come  over  fo  lately,  that  they 
differed  in  nothing  from  their  countrymen  on  the  con- 
tinent.    "  The  inhabitants  of  Kent  (fays  Casfar)  are 
the  moft  civilized  of  all   the  Britons,  amd  differ  but 
very  little  in  their  manners  from  the  Gauls."     This 
great  refemblance  between  the  people    of  Kent  and 
their  neighbours  on  the  continent,    might    be  partly 
owing  to  the  fituation  of    their  country,    which  be- 
ihg  neareft  to    the   continent,    was    moft  frequented 
by  ftrangers  from  thence.     It  was  this  iituation   al- 
fo which  expofed  them  to   the  firft  ailaults  of  the  Ro- 
mans.    For  Csefar,  in  both  his  expeditions  into  Bri- 
tain, landed  in  Kent  ;    and    therefore   we  may  con- 
clude,   that  the  Cantii   had  a  great  fliare  in  the  vigo- 
rous oppoiition  that  was  made  to   his  landing,  and  in 
the  feveral  battles  and  fkirmiihes  which  were  fought 
againft  him  after  his  landing  ;  particularly,  they  made 
a  very  bold,  but  unfuccefsful  attempt,  upon  his  naval" 
camp.     The  Cantii  did  not  make  the  fame  vigorous 
refiftance  to  the  Romans  on  their  next  invafion  in  the 
reign  of  Claudius.     For  Aulus  Plautius,  the  Roman  ge- 
neral  in  that  expedition,  traverfed  their  country  without, 
feeing  an  enemy  ;  and    as  they  now  fubmitted  to  the 
power  of  Rome  without  a  ftruggle,  fo  they  continued 
in  a  ftate  of  quiet  fobmiffion  to  it  to  the  very  laft.    The 
fituation  of  Cantium  occasioned  its  being  much  fre- 
quented by  the  R.omans,  who  generally  took  their  way 
through  it  in  their  inarches  to  and  from  the  continent. 
Few  places  in  Britain  are  more  frequently  mentioned7 
by  the    Roman  writers    than    Rutupium  and    Portus 
Rutupenfis,  moft  probably  Richborough  and   Stonar. 
Rutupium  was   the  fame  in  thofe  times    that  Dover 
is  now  :  the  ufual  place  of  embarking  for,  and  land- 
ing from,  the  continent.     Before  the  final  departure  of 
the  Romans  out  of  Britain,  Portus  Dubris,  now  Do- 
ver, had  become  a  confiderable  place,  and  a  well  fre- 
quented  harbour,  where  the  third  iter  of  Antoninus 
ends,  and  from  whence  they  often  embarked  for  Gaul... 
Portus    Lemanus,    fuppofed    to  be  Lime   near   Weft 
Hythe,  was  alfo  a  noted  fea-port  in  thefe  times,   and- 
the  termination  of  the  fourth  iter  of  Antoninus.     Du- 
robrivse  and  Durovernum,  now  Rochefter  and  Canter- 
bury, were  both  Roman  towns  and  ftations,  and  are: 
often   mentioned  in  the  itinerary  and   other  books ^ 
Befidts  thefe,  there  were  feveral  other  Roman  ftations^ 
towns,  and  ports  in  Cantium,  which  need  not  be  par- 
ticular enumerated  here.     Cantium,   hi  the  moft  per- 
feft  ftate  of  thePvoman  government,  made  a  part  of  the- 
province  which  was  called  Flavia  Caefarienfis. 

CANTO  denotes  a  part  or  divilion  of  a  poem,  an- 
fwering  to  what  is  otherwife  called  a  book.  The  word' 
is  Italian,  where  it  properly  fignifies/t;^.  Taue>  Ari- 
ofto,  and  feveral  other  Italians,  have  divided  their  longer 
or  heroic  poems  into  cantos.     In  imitation  of  themr 

Scarron 


Cantiunt, 
Canto. 


C  A  N 


[     126     ] 


CAN 


,;Cafito, 
Canton. 


Scarron  has  alfo  divided  his  Cigantomachia,  and  Boi- 
leau  his  Lutrin,  into  chants  or  fongs.  The  like  ufage 
has  been  adopted  by  fome  Englifli  writers,  as  Butler, 
who  divides  his  Hudibras,  and  Dr  Garth  his  Dilpen- 
fary,  into  cantos.  A  late  translator  of  part  of  Virgil's 
yEneid  hasevenfubdivideda  book  of  Virgil  into  feve- 
ral  cantos. 

Canto,  in  the  Italian  mufic,  fignifies  zfong  :  hence 


they  immediately  collect  themfelves  into  different  flocks,    Ca»to«. 
and  each  returns  to  its  proper  bark.  v~~-v — 

In  this  province  the  Chinefe  have  alfo  a  method  of 
preferving  not  only  the  fleih  of  their  ducks  in  fuch  a 
manner  that  it  lofes  nothing  of  its  original  flavour, 
but  their  eggs  alfo.  The  latter  operation  is  performed 
by  covering  the  eggs  with  a  coat  of  clay  mixed  with 
fait.     When  mixed  in  this  manner,  it  feems  that  the 


eanto  fimplice  is  where  all  the  notes  or  figures  are  equal,     fait  has  the  property  of  penetrating  through  the  pores 


and  called  alfo  canto  fermo  ,•  canto  figurato,  that  where 
the  figures  are  unequal,  and.exprefs  different  motions. 

C  a  n  t  o  alfo  fignifies  tb  e  treble  par t  of  a  fong  :  hence 
-canto  concertante,  the  treble  of  the  little  chorus  ;  canto 
ripteno,  the  treble  of  the  grand  chorus,  or  that  which 
fings  only  now  and  then  in  particular  places.  Canto 
fignifies  the  firft  treble,  unlets  fome  other  word  be  ad- 
ded to  it,  asfecondo  ;  in  which  cafe  it  denotes  the  fe- 
cond  treble. 

CANTON,  in  geography,  denotes  a  fmall  diftrift 
or  country  conftituting  a  diftinct  government  :  fuch 
are  the  cantons  of  Switzerland. 

Canton,  Quang-tong,  or  Koanton,  one  of  the  fouth- 
ern  provinces  of  China  ;  bounded  on  the  north -eaft  by 
Fokien,  on  the  north  by  Kiang-fi,  on  the  weft  by 
Ouang-fi  and  the  kingdom  of  Tonking,  and  every 
where  elfe  by  the  fea.     The  country  is  diverfifiedwith 


of  the  Ihell,  and  thus  impregnating  the  fubftance  in  the 
egg,  which  it  could  not  do  by  limple  folution  of  water. 
Canton,  though  it  fuflered  much  in  the  Chinefe 
wars,  is  at  prefent  one  of  the  mofl  fiourifhing  provinces 
of  the  empire  ;  and  being  at  a  great  diitance  from 
court,  its  government  is  one  of  the  molt  important. 
A  great  number  of  fortreffes,  many  of  which  are  cities 
provided  with  numerous  garrifons,  have  been  built 
along  the  coafts  for  the  fuppreffion  of  pirates  and 
robbers  ;  for  which  purpofe  alfo  a  certain  number  of 
troops  are  kept  properly  pofted  in  different  parts  of 
the  province.  It  is  divided  into  ten  diftricts,  which 
contain  as  many  cities  of  the  firft  clafs,  and  84  of  the 
fecond  and  third.  The  air  in  general  is  warm  but 
healthy,  and  the  people  are  very  induftrious.  They 
poffefs  in  an  eminent  degree  the  talent  of  imitation,  fo 
that  if  they  are  only  fhown  any  European  work  they 


hills  and  plains,  and  the  foil  in  general  fo  fertile  that  it     can  execute  others  like  it  with  furprifing  exaclnefs.  The 


produces  two  crops  annually.  Befides  many  of  the 
fruits  of  Europe,  and  thofe  common  in  other  parts 
of  the  Indies,  the  province  of  Canton  produces  fome 
peculiar  to  itfelf.  Abundance  of  valuable  aromatic 
woods  are  alfo  to  be  met  with  in  this  province,  as  well 
as  eagle-wood,  ebony,  &c.  ;  and  in  the  mineral  king- 
dom the  province  furniihes  gold,  precious  ftones,  tin, 
quickfilver,  and  copper.  Silk  and  fugar  are  alfo  cul- 
tivated here,  and  pearls  are  fifhed  up  on  the  coafts  ;  fo 


molt  remarkable  cities  in  the  province  befides  Canton 
the  capital  are,  1.  Chao-tcheou-fou,  chiefly  noted  for  a 
monaftery  of  the  bonzes  in  its  neighbourhood,  to  which 
the  adjacent  country  belongs,  and  the  origin  of  which 
is  traced  back  for  8  or  900  years.  It  has  under  its 
jurifdiction  fix  cities  of  the  third  clafs  ;  near  one  of 
thefe  grows  a  reed  of  which  feveral  inftruments  are 
made,  which  cannot  be  diftinguifhed  from  real  ebony. 
The  air  of  Chao-tcheou-fou,  however,  is  unhealthy; 


that  every  thing  which  can  contribute  to  the  pleafure  or     and  great  numbers  of  the  inhabitants  are  carried  off 
convenience  of  life  is  to  be  met  within  Canton.  "  One     annually  by  contagious  diftempers,  which  prevail  from 
begins  (fays  F.  Premare)  to  have  an  idea  of  China,  on     the  middle  of  October  to  the  beginning  of  December. 
entering  the  river  Canton.     Both  fides  of  it  prefent 
large  fields  of  rice  which  refemble  green  meadows,  and 
extend  beyond  the  reach  of  fight.     They  are  inter- 


fered by  an  infinite  number  of  fmall  canals,  in  fuch  a 
manner  that  the  barks  which  pafs  and  repafs  in  them 
feem  at  a  diftance,  while  the  water  which  carries  them 
is  concealed,  to  glide  along  the  grafs.  Farther  inland 
the  country  appears  covered  with  trees  and  cultivated 
along  the  valleys  ;  and  the  whole  fcene  is  interfperfed 
with  villages,  rural  feats,  and  fuch  a  variety  of  de- 
lightful profpects,  that  one  is  never  tired  of  viewing 
them,  and  regrets  to  be  obliged  to  pafs  them  fo 
quickly. 

All  the  coafts  of  this  province  abound  with  fifli,  and 
furnifh  vaft  numbers  of  crabs,  oyfters,  and  tortoifes  of 
an  immenfe  fize.  The  inhabitants  keep  a  prodigious 
number  of  tame  ducks,  which  they  hatch  in  ovens  or 
dunghills,  though  it  does  not  appear  that  they  bor- 
rowed this  cuitom  from  the  Egyptians.  The  docility 
of  thefe  creatures  exceeds  what  we  fhould  be  apt  at 
firft  to  imagine.  The  inhabitants  load  a  number  of 
imall  barks  with  them,  and  carry  them  in  flocks  to 
feed  on  the  fea-fhore,  where  they  find  fhrimps  and 
other  animals  proper  for  their  nourifhment.  But 
though  the  ducks  from  the  different  barks  are  thus 
unavoidably  mixed  together  in  the  day-time,  they  are 
eafily  celle&ed  by  only  beating  on  a  bafon,  on  which 


2.  Kao-tcheou-fou,  fituated  in  a  delightful  and  plentiful 
country.  In  the  neighbourhood  is  found  a  Angular 
kind  of  ftone  much  refembling  marble,  on  which  are 
natural  reprefentations  of  rivers,  mountains,  landfcapes, 
and  trees.  Thefe  ftones  are  cut  into  (labs,  and  made 
into  tables,  &c.  Crabs  are  alfo  caught  on  the  coafts 
here,  which  very  much  refemble  thofe  of  Europe  ;  but, 
fays  M.  Grofier,  they  have  this  Angularity,  that  when 
taken  out  of  the  water,  they  become  petrified  without 
loiing  any  thing  of  their  natural  figure.  3.  Kiun- 
tcheou-fou,  the  capital  of  the  ifland  of  Hai-nan.  See 
Hai-nan. 

Canton,  a  large,  populous,  and  wealthy  city  of 
China,  capital  of  the  province  of  that  name,  ftands  on 
the  banks  of  the  river  Taa,  or  great  river,  which,  near 
the  city,  is  wide  and  fpacious.  The  wall  of  the  city 
is  pretty  high,  and  about  fix  or  feven  miles  in  circum- 
ference, though  not  more  than  one-third  of  the  ground 
is  occupied  by  buildings,  the  other  parts  being  appro- 
priated to  pleafure  grounds  or  to  fifh-ponds.  The 
country  is  extremely  pleafant,  and  towards  the  eaft 
hilly,  fo  as  to  command  a  beautiful  profpect  of  the  city 
and  fubfurbs,  the  compafs  of  which,  together,  is  about 
ten  miles. 

The  buildingsof  Cantonarein  general  low,  confifting 
of  one  ftory  and  a  ground  flour,  which  is  covered  with 
earth  or  red  tiles  in  order  tokeep  it  cool ;  but  the  houfes 
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Canton,    of  the  moil  refpectable  merchants  and  mandarins  are 

1 » '  comparatively;  lofty  and  well  built.     In  different  parts 

of  the  city  and  fuburbs  are  jofs  houfes  or  temples,  in 
which  are  placed  the  images  worshipped  by  the  Chi- 
nefe ;  before  whom  are  placed,  at  particular  feafons,  a 
vaSt  variety  of  fweetmeats,  oranges,  great  plenty  of 
food  ready  dreSTed,  and  alfo  incenie,  which  is  kept  per- 
petually burning. 

The  ftreets  of  Canton  are  long  and  narrow,  paved 
with  flat  ftones,  adorned  at  intervals  with  triumphal 
arches,  which  have  apleafmg  effect ,  and  much  crowded 
with  people.  On  both  fides  are  mops  as  in  London, 
appropriated  to  the  fale  of  different  commodities  ;  and 
a  kind  of  awning  is  extended  from  houfe  to  houfe,  which 
prevents  the  fun's  rays  from  incommoding  either  inha- 
bitants or  paiTengers.  At  the  end  of  every  Street  is  a 
barrier,  which,  with  the  gates  of  the  city,  are  ihut  in 
the  evening.  In  China  Street,  which  is  pretty  long 
and  confiderably  wider  than  the  reft,  reiide  merchants  ; 
whofe  trade,  fo  far  as  refpedts  China,  lackered  ware, 
fans,  &c.  is  wholly  confined  to  Europeans.  Moil  of 
them  fpeak  the  foreign  languages  tolerably  well,  or  at 
leail  fufficiently  intelligible  to  tranfact  bufinefs,  Be- 
iides  thefe  merchants,  there  is  a  company  of  twelve  or 
thirteen,  called  the  Cohong ;  who  have  an  exclulive 
right  by  appointment  from  authority  to  purchafe  the 
cargoes  from  the  different  ihips,  and  alfo  to  fupply 
them  with  teas,  raw  lilks,  &c.  in  return.  The  ella- 
blilhment  of  the  Cohong,  though  injurious  to  private 
trade,  is  admirably  well  adapted  for  the  fecurity  of  the 
different  companies  with  which  they  traffic  ;  becaufe 
each  individual  becomes  a  guarantee  for  the  whole  : 
fo  that  if  one  fail,  the  others  confider  themfelves  as  re- 
fponfible. 

In  Canton  there  are  no  carriages  ;  all  burdens  are 
carried  by  porters  acrofs  their  (hoiilders  on  bamboos  ; 
as  are  alfo  the  principal  people  in  fedan  chairs,  and  the 
ladies  always.  The  Streets  of  Canton  may  be  traverfed 
from  morning  till  evening  without  feeing  a  woman, 
thofe  excepted  who  are  Tartars,  and  even  thefe  but  ve- 
ry feldom. 

On  the  wharf  of  the  river,  which  is  commodious  and 
pleafant,  Stand  the  factories  of  the  different  European 
nations,  viz.  the  Dutch,  French,  Swedes,  Danes,  Eng- 
lish, &c.  In  thofe  refide  the  fupercargoes  belonging 
to  their  refpective  companies,  who  are  appointed  to 
difpofe  of  the  cargoes  brought  to  market  ;  to  fupply 
the  Ships  with  others  for  Europe  in  return  ;  and,  du- 
ring their  abfence,  to  contract  with  the  merchants  for 
fuch  articles  as  may  be  judged  neceilary  for  the  next 
fleet.  Between  the  refidents  of  the  factories  the  moil 
perfect  cordiality  fubiifts  ;  in  each  a  common  and 
Splendid  table  is  kept  at  the  company's  expence,  and 
vifits  are  reciprocally  exchanged ;  fo  that  nothing  is 
wanting  to  make  residence  at  Canton  agreeable  to  an 
European,  but  the  pleafure  naturally  refulting  from  the 
fociety  of  women. 

The  fide  of  the  river  next  the  city  is  covered  with 
boats,  which  forma  kind  of  town  or  Streets,  in  which 
live  the  poorer  fort  of  the  Chinefe,  or  rather  the  de- 
fendants of  the  Tartars.  Some  of  the  men  come  on 
fhore  in  the  morning  to  their  refpective  employments, 
and  in  thofe  fampans  or  boats  which  are  not  Station- 
ary, the  women  and  alfo  the  men  carry  paiTengers 
from  place  to  place  in  the  fame  manner  as  is  done  by 


wherries  on  the  Thames.     On   this  river  live  many     Canto* 
thoufaiid  fouls  who  never  were  permitted  to  come  on  ' 
Shore  ;  whofe  only  habitation  is  their  boat  ;  in  which 
they  eat,  drink,  ileep,  carry  on  many  occupations,  keep 
ducks,  &c.  and  occasionally  a  hog. 

The  manufactures  of  Canton  are  principally  carried 
on  in  the  fuburbs ;  though  it  has  been  frequently  iup- 
pofed  that  they  were  confined  to  the  city  ;  and  this,  by 
Some  writers,  has  been  given  as  a  reafon  why  Euro- 
peans are  not  permitted  to  enter  within  the  gates.. 
But  this  is  a  mistake  ;  and  perhaps  the  true  reafon  for 
this  very  Angular  restraint  is,  that  the  houfes  in  which 
they  keep  their  women  are  chiefly  within  the  city. 

At  Wampoa,  a  large  commodious  place  for  anchor- 
age, and  which  is  about  12  or  14  miles  from  Canton, 
the  European  veifels  lie  and  unload  their  cargoes, 
which  are  transmitted  by  lighters  to  the  factories  ; 
and  by  the  fame  conveyance  receive  their  refpective 
freights.  Between  this  place  and  the  city  are  three 
hoppo,  or  cuStom-houfes,  at  which  the  boats  palling 
and  repaSIing  are  obliged  to  Stop,  and  undergo  with  its 
paiTengers  an  examination,  in  order  to  prevent  fmug- 
ling.  The  lighters  jail  mentioned,  and  alfo  the  cap- 
tain's pinnace,  are,  however,  excepted  -,  the  former 
having  proper  officers  on  board  for  the  purpofe, 
and  the  latter  being  narrowly  watched  and  examined 
at  the  landing. 

The  weather  at  Canton  is,  in  fummer,  extremely 
hot  -,  and  in  the  months  of  December,  January,  and 
February,  cold  :  the  country  is  neverthelefs  pleafant 
and  healthful,  abounding  with  all  the  neceilaries  and. 
delicacies  of  life,  which  may  be  procured  on  terms  much 
cheaper  than  in  Europe.  The  number  of  inhabitants 
has  been  estimated  at  one  million ;  but  later  calcula-- 
tions  have  made  the  number  confiderably  lefs.  N.  Lat. 
23.  30.  E.  Long.  113.  20. 

Canton,  (John)  an  ingenious  natural  philofcpher,. 
was  born  at  Stroud,  in  Gloucestershire,  in  1718  ;  and 
was  placed,  when  young,  under  the  care  of  a  Mr  Da- 
vis, of  the  fame  place,  a  very  able  mathematician,  with 
whom,  before  he  had  attained  the  age  of  nine  years,  he- 
had  gone  through  both  vulgar  and  decimal  arithmetic. 
He  then  proceeded  to  the  mathematics,  and  particularly 
to  algebra  and  aftronomy,  wherein  he  had  made  a  con- 
fiderable  progrefs,  when  his  father  took  him  from 
fchool,  and  put  him  to  learn  his  own  bufinefs,  which 
was  that  of  a  broad  cloth  weaver..  This  circumitance 
was  not  able  to  damp  his  zeal  for  the  acquisition  of" 
knowledge.  All  his  leifure  time  was  devoted  to  ihe 
alfiduous  cultivation  of  astronomical  fcience  ;  and,  by 
the  help  of  the  Caroline  tables,  annexed  to  "  Wing's 
Aftronomy,"  he  computed  eclipfes  of  the  moon  and. 
other  phsenomena.  His  acquaintance  with  that  fcience 
he  applied  likewife  to  the  constructing  of  Several  kinds 
of  dials.  But  the  Studies  of  our  young  philofopher 
being  frequently  purfued  to  very  late  hours,  his  father, 
fearing  that  they  would  injure  his  health,  forbad  him 
the  ufe  of  a  candle  in  his  chamber  any  longer  than  for 
the  purpofe  of  going  to  bed,  and  would  himfelf  often 
fee  that  his  injunction  was  obeyed.  The  fon's  thirit 
of  knowledge  was,  however,  fo  great,  that  it  made  him 
attempt  to  evade  the  prohibition,  and  to  find  means  of 
fecreting  his  light  till  the  family  had  retired  to  reft,. 
when  he  rofe  to  profecute  undisturbed  his  favourite 
purfuits.     It. was  during  this  prohibition,  and  at  thefe 
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Canton,  hours,  that  he  computed,  and  cut  upon  Hone,  with  no 
v  ^-— ~ '  better  an  inltrument  than  a  common  knife,  the  lines  of 
a  large  upright  fun-dial,  on  which,  belides  the  hour  of 
the  day,  was  ihown  the  riling  of  the  fun,  his  place  in 
the  ecliptic,  and  fome  other  particulars.  "When  this 
was  fiaiihed,  and  made  known  to  his  father,  he  permit- 
led  it  to  be  placed  in  the  front  of  his  houfe,  where 
it  excited  the  admiration  of  feveral  gentlemen  in  the 
neighbourhood,  and  introduced  young  Mr  Canton  to 
their  acquaintance,  which  was  followed  by  the  offer  of  the 
ufe  of  their  libraries.  In  the  library  of  one  of  thefe  gen- 
tlemen, he  found  "  Martin's  Philofophical  Grammar," 
which  was  the  firft  book  that  gave  him  a  talte  for  na- 
tural philofophy.  In  the  poflellion  of  another  gentle- 
man, a  few  miles  from  Stroud,  he  firft  faw  a  pair  of 
globes;  an  object  that  afforded  him  uncommon  plea- 
fure,  from  the  great  eafe  with  which  he  could  folve 
thofe  problems  he  had  hitherto  been  accuftomed  to 
compute.  The  dial  was  beautified  a  few  years  ago  at 
the  expence  of  the  gentlemen  at  Stroud,  feveral  of 
whom  had  been  his  fchool-fellows,  and  who  continued 
ftill  to  regard  it  as  a  very  diftinguifhed  performance. 
Among  other  perfons  with  whom  he  became  acquaint- 
ed in  early  life,  was  the  late  reverend  and  ingenious  Dr 
Henry  Miles  of  Tooting,  a  learned  and  refpectable 
member  of  the  Royal  Society,  and  of  approved  emi- 
nence in  natural  knowledge.  This  gentleman,  per- 
ceiving that  Mr  Canton  po/ieffed  abilities  too  promi- 
sing to  be  confined  within  the  narrow  limits  of  a  coun- 
try town,  prevailed  on  his  farther  to  permit  him  to 
come  to  London.  Accordingly  he  arrived  at  the  me- 
tropolis March  4,  1737,  and  refided  with  Dr  Miles  at 
Tooting  till  the  6th  of  May  following  ;  when  he  ar- 
ticled himfelf,  for  the  term  of  five  years,  as  a  clerk  to 
Mr  Samuel  Watkins,  mafter  of  the  academy  in  Spital- 
fquare.  In  this  lituation,  his  ingenuity,  diligence, 
and  good  conduct,  were  fo  well  difplayed,  that  on  the 
expiration  of  his  clerkfhip  in  May  1 742,  he  was  taken 
into  partnerfhip  with  Mr-  Watkins  for  three  years  ; 
which  gentleman  he  afterwards  fucceeded  in  Spital- 
fquare,  and  there  continued  during  his  whole  life.  In 
1 744,  he  married  Penelope,  the  eldeft  daughter  of  Mr 
Thomas  Colbrooke,  and  niece  to  James  Colbrooke, 
Efq  ;  banker  in  London. 

Towards  the  end  of  1745,  electricity,  which  feems 
early  to  have  engaged  Mr  Canton's  notice,  received  a 
very  capital  improvement  by  the  difcovery  of  the  fa- 
mous Leyden  Phial.  This  event  turned  the  thoughts 
of  moft  of  the  philofophers  of  Europe  to  that  branch 
of  natural  philofophy  ;  and  our  author,  who  was  one 
of  the  firft  to  repeat  and  to  purfue  the  experiment, 
found  his  affiduity  and  attention  rewarded  by  many 
capital  difcoveries.  Towards  the  end  of  1749,  he  was 
concerned  with  his  friend,  the  late  Mr  Benjamin  Ro- 
bins, in  making  experiments  in  order  to  determine  to 
what  height  rockets  may  be  made  to  afcend,  and  at 
what  diftance  their  light  may  be  feen.  In  17  jo  was 
yead  at  the  Royal  Society,  Mr  Canton's  «  Method  of 
making  artificial  magnets,  without  the  ufe  of,  and  yet 
far  fuperior  to,  any  natural  ones."  This  paper  procu- 
red him  the  honour  of  being  elected  a  member  of  the 
Society,  and  the  prefent  of  their  gold  medal.  The 
fame  year  he  was  complimented  with  the  degree  of 
M.  A.  by  the  univerfity  of  Aberdeen  ;  and,  in  17JI, 
Was  chofen  one  of  the  council  of  the  Royal  Society. 
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In  1752,  our  philofopher  was  fo  fortunate  as  to  be  Canton, 
the  firft  perfbn  in  England,  who,  by  attracting  the 
electric  lire  from  the  clouds  during  a  thunder -ftorm, 
verified  Dr  Franklin's  hypothelis  of  the  limilarity  of 
lightning  and  electricity.  Next  year,  his  paper  in- 
titled,  "  Electrical  Experiments,  with  an  attempt  to 
account  for  their  feveral  Phsenomena,"  was  read  at  the 
Royal  Society.  In  the  fame  paper  Mr  Canton  men- 
tioned his  having  difcovered,  by  a  great  number  of  ex- 
periments, that  fome  clouds  were  in  a  pofitive,  and 
fome  in  a  negative,  itate  of  electricity.  Dr  Franklin, 
much  about  the  fame  time,  made  the  like  difcovery  in 
America.  This  circumftance,  together  with  our  au- 
thor's conftant  defence  of  the  doctor's  hypothefis^,  in- 
duced that  excellent  philofopher,  immediately  on  his 
arrival  in  England,  to  pay  Mr  Canton  a  vilit,  and  gave 
rife  to  a  friendfhip  which  ever  after  continued  without 
interruption  or  dimunition.  In  the  "  Lady's  Diary 
for  1 756,"  our  author  anfwered  the  prize  queftion  that 
had  been  propofed  in  the  preceding  year.  The  que- 
ftion was,  "  How  can  what  we  call  the  mooting  of 
ftars  be  beft  accounted  for ;  what  is  the  fubftance  of 
this  phenomenon  ;  and  in  what  ftate  of  the  atmofphere 
doth  it  moft  frequently  ihow  itfelf  f"  The  folution, 
though  anonymous,  was  fo  fatisfactory  to  his  friend, 
Mr  Thomas  Simpfon,  who  then  conducted  that  work, 
that  he  fent  Mr  Canton  the  prize,  accompanied  with  a 
note,  in  which  he  faid,  he  was  fure  that  he  was  not  mis- 
taken in  the  author  of  it,  as  no  one  befides,  that  he 
knew  of,  could  have  anfwered  the  queftion.  Our  phi- 
lofopher's  next  communication  to  the  public,  was  a 
letter  in  the  "  Gentleman's  Magazine  for  September 
1759,"  on  tne  electrical  properties  of  the  tourmalin, 
in  which  the  laws  of  that  wonderful  ftone  are  laid  down 
in  a  very  concife  and  elegant  manner.  On  December 
13  th,  in  the  fame  year,  was  read  at  the  Royal  Society, 
"  An  attempt  to  account  for  the  regular  diurnal  va- 
riation of  the  Horizontal  Magnetic  Needle  ;  and  alfo 
for  its  irregular  variation  at  the  time  of  an  Aurora 
Borealis."  A  complete  year's  obfervations  of  the  di- 
urnal variations  of  the  needle  are  annexed  to  the  pa- 
per. On  Nov.  5,  1 761,  our  author  communicated 
to  the  Royal  Society  an  account  of  the  Tranfit  of  Ve- 
nus, June  6,  1 761,  obferved  in  Spital-fquare.  Mr  Can- 
ton's next  communication  to  the  Society,  was  a  letter 
addreffed  to  Dr  Benjamin  Franklin,  and  read  Feb.  4, 
1762,  containing  fome  remarks  on  Mr  Delaval's  elec- 
trical experiments.  On  Dec.  16,  in  the  fame  year, 
another  curious  addition  was  made  by  him  to  philofo- 
phical knowledge,  in  a  paper,  intitled,  "  Experiments 
to  prove  that  water  is  not  incompreffible."  Thefe  ex- 
periments are  a  complete  refutation  of  the  famous 
Florentine  experiment  which  fo  many  philofophers 
have  mentioned  as  a  proof  of  the  incompreffibility  of 
water.  On  St  .Andrew's  day  1763,01^  author  was 
the  third  time  elected  one  of  the  council  of  the  Royal 
Society  ;  and  on  Nov.  8,  in  the  following  year,  were 
read,  before  that  learned  body,  his  farther  "  Experi- 
ments and  obfervations  on  the  compreffibility  of  wa- 
ter, and  fome  other  fluids."  The  eftablifhment  of  this 
fact,  in  oppofition  to  the  received  opinion,  formed  on 
the  hafty  decifion  of  the  Florentine  academy,  was 
thought  to  be  deferving  of  the  Society's  gold  medal. 
It  was  accordingly  moved  for  in  the  council  of  1 764  ; 
and  after  feveral  invidious  delays,  which  terminated 
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Canton     much  to  the  honour  of  Mr  Canton,  it  was  prefentcd 

||         to  him  November  30,  1765. 
Cantyrc.        The  nex[  communication  of  our  ingenious  author  to 
*         the  Royal   Society,   which  we  mall  take  notice  of  in 
this  place,  was  on   Dec.  22,   1768,  being  "   An  eafy 
method  of  making  a  Phofphorus  that  will  imbibe  and 
emit  light  like  the  Bolognian  (tone  ;  with  experiments 
and  observations."  When  he  fir(t  (hov/ed  to  Dr  Frank- 
lin the  inllantaneous  light  acquired  by  fome  of  this 
phofphorus  from   the  near  difcharge  of  an  electrified 
bottle,  the  doctor  immediately  exclaimed,  "  And  God 
faid,  let  there  be   light,  and  there  was  light."     The 
dean  and  chapter  of  St  Paul's  having,  in  a  letter  to  the 
president,  dated  March  6,  1769,  requeued  the  opinion 
of  the  Royal  Society  relative  to  the  beft  and  mofl  ef- 
fectual method  of  fixing  electrical  conductors  to  pre- 
ferve  that  cathedral  from  damage  by   lightning,  Mr 
Canton  was  one  of  the   committee   appointed  to  take 
the  letter  into  confideration,  and    to  report  their  opi- 
nion upon  it.     The  gentlemen  joined  with  him  in  this 
bufinefs  were,  Dr  Watfon,  Dr  Franklin,  Mr  Delaval, 
and  Mr  Wilfon.     Their  report   was  made  on  the  8th 
of  June  following;  and  the  mode  recommended  by 
them  has  been  carried  into  execution.     The  lad  paper 
of  our  author's,  which  was  read  before  the  Royai  So- 
ciety,  was  on  Dec.  21,  1769;  and  contained  "  Expe- 
riments to  prove  that  the  Luminoufnefs  of  the  Sea  arifes 
from  the  putrefaction  of  its  animal  fubftances."       In 
the  account  now  given  of  his  communications  to  the 
public,  we  have  chiefly  confined  ourfelves  to  fuch  as 
were  the  mofl  important,  and  which  threw  new  and 
diftinguifbed  light  on  various  objects  in  the  philofophi- 
cal  world.     Befides  thefe,  he  wrote  a  number  of  pa- 
pers, both  in  earlier  and  in  later  life,  which  appeared 
infeveral  different  publications,  and  particularly  in  the 
Gentleman's  Magazine. 

The  clofe  and  fedentary  life  of  Mr  Canton,  arifing 
from  an  unremitted  attention  to  the  duties  of  his  pro- 
feffion,  and  to  the  profecutkm  of  his  philofophical  en- 
quiries and  experiments,  probably  contributed  to  fhort- 
en  his  days.  The  diforder  into  which  he  fell,  and 
which  carried  him  off,  was  a  dropfy.  His  deathhap- 
pened  on  March  22,  1772,   in  the  54th  year  of  his  age. 

CANTONING,  in  the  military  art,  is  the  allotting 
diftincc  and  feparate  quarters  to  each  regiment  ;  the 
town  where  they  are  quartered  being  divided  into  as 
many  cantons  as  there  are  regiments. 

CANTRED,  or  Cantref,  fignifies  an  hundred 
villages.  It  is  a  Britifh  word,  compounded  of  the  ad- 
jective cant,  i.  e.  hundred  ;  and  tref,  a  town  or  village. 
In  Wales  fome  of  the  counties  are  divided  intocantreds, 
as  in  England  into  hundreds. 

CANTYRE,  (from  Cantierre,  fignifying  a  "  head- 
land) ;  the  fouthern  divilion  of  the  (hire  of  Argyle  in 
Scotland.  It  is  a  peninfula,  ftretching  37  miles  from 
north  to  fonth,  and  feven  miles  in  breadth.  It  is  moft- 
ly  plain,  arable,  and  populous;  inhabited  promifcuoufly 
by  Highlanders  and  Lowlanders  ;  the  latter  being  in- 
vited to  fettle  in  this  place  by  the  Argyle  family,  that 
the  lands  might  be  the  better  cultivated.  It  gives  the 
title  of  marquis  to  the  duke,  and  is  by  Loch fyn  divi- 
ded from  Argyle  Proper.  This  loch  is  an  inlet  from 
the  fea,  about  60  miles  in  length  and  four  in  breadth, 
affording  heretofore  an  excellent  herring-hThery.  There 
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are  many  paltry  villages  in  this  country,  but  no  town  Ca  a  tyre 
of  any  confequence  except  Campbeltown. 

Cantyre  was  granted  to  the  houfe  of  Argyle  after  a 
fuppreflion  of  a  rebellion  of  the  Macdonalds  of  the 
Ifles  (and  it  is  fuppofed  of  this  peninfula)  in  the  be- 
ginning of  the  lalt  century,  and  the  grant  was  after- 
wards ratified  by  parliament.  The  ancient  inhabitants 
were  the  Mac-donalds,  Mac-eachrans,  Mac-kays,  and 
Mac-maths. 

v  Mull  of  Cakttre,  the  fouth  cape  or  promontory  of 
the  peninfula.  There  is  here  a  light-houfe  235  feet  a- 
bove  the  fea  at  high- water,  fituated  on  the  rocks  called 
the  Merchants,  Lat.  55.  22.  Long.  5.  42.  well  of  Lon- 
don. The  found  of  Ilia  from  the  light-houfe  bearing, 
by  the  compafs,  N.  by  E.  diftant  27  miles  ;  the  fouth 
end  of  Ifla  N.  N.  W.  diftant  25  miles  ;  the  north  end 
of  Rathlin  ifland,  N.  W.  by  W.  one  half  W. ;  the 
Maiden  Rocks,  S.  by  W.  one  half  W.  diftant  14 miles; 
Copland  light,  S.  by  W.  one  half  W.  diftant  31 
miles.  The  lanthorn  is  fcen  from  N.  N.  E.  i-4th  E. 
from  S.  by  W.  i-4th  W.  and  intermediate  points  of 
the  compafs  N.of  thofe  two  points. 

CANTZ,  a  town  of  Silefia  in  Germany.  E.  Long. 
16.  36.  N.  Lat.  51.  6. 

CANVAS,  in  commerce,  a  very  clear  unbleached 
cloth  of  hemp,  or  flax,  wove  regularly  in  little  fqnares. 
It  is  ufed  for  working  tapeflry  with  the  needle,  by 
palling  the  threads  of  gold,  lllver,  filk,or  wool,  through 
the  intervals  or  fquares. 

Canvas  is  alfo  a  coarfe  cloth  of  hemp,  unbleached, 
fomewhat  clear,  which  ferves  to  cover  women's  ftays, 
alfo  to  ftiffen  men's  clothes,  and  to  make  fome  other  of 
their  wearing  apparel,  &c. 

Canvas  is  alfo  ufed  among  the  French  for  the  mo- 
del or  firft  words  whereon  an  air  or  piece  of  mufic  is 
compofed,  and  given  to  a  poet  to  regulate  and  finifn. 
The  canvas  of  a  fong  contains  certain  notes  of  the 
compofer,  which  fhow  the  poet  the  meafure  of  the  ver- 
fes  he  is  to  make.  Thus  Du  Lot  fays,  he  has  canvas  for 
ten  fonnets  againft  the  mufes. 

Canvas  is  alfo  the  name  of  a  cloth  made  of  hemp, 
and  ufed  for  (hip- fails. 

Canvas,  among  painters,  is  the  cloth  on  which  they 
ufually  draw  their  pictures  ;  the  canvas  being  fmoothed 
over  with  a  flick-ftone,  then  fized,  and  afterwards 
whited  over,  makes  what  the  painters  call  their  primed 
cloth,  on  which  they  draw  their  firft  fketches  with  coal 
or  chalk,  and  afterwards  finifh  with  colours. 

CANUSIUM,  (anc.  geog.)  a  town  of  Apulia,  on 
the  right  or  fouth  fide  of  the  Aufidus,  to  the  welt  of 
Cannse  ;  whether  the  Romans  fled  after  the  defeat  fuf- 
tained  there.  It  was  famous  for  its  red  mining  wool  ; 
whence  thofe  who  wore  clothes  made  of  it  were  called 
Canupnati.     Now  called  Canosa  ;   which  fee. 

CANUTE,  the  firft  Danifh  king  of  England  after 
Ironfide.  He  marriedEmma  widow  of  king  Ethelred  ; 
and  put  to  death  feveral  perfons  of  quality  who  flood 
in  his  way  to  the  crown.  Having  thus  fettled  his  power 
in  England,  he  made  a  voyage  to  his  other  kingdom  of 
Denmark,  in  order  to  refill  the  attacks  of  the  kino-  of 
Sweden  ;  and  he  carried  along  with  him  a  ajreat  body 
of  the  Englifh  under  the  command  of  the  earl  of  God- 
win. This  nobleman  had  here  an  opportunity  of  per- 
forming a  fervice    by  which  he  both  reconciled  the 
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Canute,  king's  mind  to  the  Englifh  nation,  and,  gaining  to 
1 v— '  himfelf  the  friendfhip  of  his  fovereign,  laid  the  founda- 
tion of  that  immenfe  fortune  which  he  acquired  to  his 
family.  He  was  ftationed  next  the  Swedifncamp;  and, 
obferving  a  favourable  opportunity  which  he  was  ob- 
liged fuddenly  to  feize,  he  attacked  the  enemy  in  the 
night,  drove  them  fuddenly  from  their  trenches,  threw 
them  into  diforder,  purfued  his  advantage,  and  obtained 
a  deciiive  victory  over  them.  Next  morning,  Canute, 
feeing  the  Englifh  camp  entirely  abandoned,  imagined 
that  thefe  difaffected  troops  had  deferted  to  the  enemy; 
and  he  was  agreeably  furprifed  to  find  that  they  were 
at  that  time  engaged  in  purfuit  of  the  difcomfited 
Swedes.  He  was  fo  pleafed  with  this  fuccefs,  and  the 
manner  of  obtaining  it,  that  he  beftowed  his  daughter 
in  marriage  upon  Godwin,  and  treated  him  ever  after 
with  the  mod  entire  confidence  and  regard. 

In  another  voyage  which  he  afterwards  made  to 
Denmark,  Canute  attacked  Norway,  and  expelled 
the  juft  but  unwarlike  Olaus  from  his  kingdom,  of 
which  he  kept  poifemon  till  the  death  of  that  prince. 
He  had  now  by  his  conquefts  and  valour  attained  the 
utmoft  height  of  his  ambition  ;  and  having  leifure  from 
wars  and  intrigues,  he  felt  the  unfatisfactory  nature  of 
all  human  enjoyments;  and,  equally  weary  of  the  glory 
and  turmoils  of  this  life,  he  began  to  call  his  view  to- 
wards that  future  exiftence  which  is  fo  natural  for 
the  human  mind,  whether  fatiated  by  profperity  or 
difgufted  with  adverfity,  to  make  the  object  of  its  at- 
tention. Unfortunately  the  fpirit  which  prevailed  in 
that  age  gave  a  wrong  direction  to  his  devotion  ;  and, 
inlteadof  making  atonement  to  thofe  whom  he  had 
formerly  injured  by  his  ads  of  violence,  he  entirely 
employed  himfelf  in  thofe  exercifes  of  piety  which 
the  monks  reprefented  as  moft  meritorious.  He  built 
churches;  he  endowed  monafteries;  he  enriched  eccle- 
fiaftics;  and  he  beftowed  revenues  for  the  fupport  of 
chantries  at  Affington  and  other  places,  where  he  ap- 
pointed prayers  to  be  faid  for  the  fouls  of  thofe  who 
had  there  fallen  in  battle  againft  him.  He  even  under- 
took a  pilgrimage  to  Rome,  where  he  fojourned  a  con- 
siderable time  ;  and,  befides  obtaining  from  the  Pope 
fome  privileges  for  the  Englilh  fchool  erected  there,  he 
engaged  all  the  princes  through  whofe  dominions  he  was 
obliged  to  pafs,  to  defift  from  thofe  heavy  impofitions 
and  tolls  which  they  were  accuftomed  to  exact  from  the 
Englith  pilgrims.  By  this  fpirit  of  devotion,  no  lefs 
than  by  his  equitable  and  politic  adminiftration,  he 
gained  in  a  good  meafure  the  affections  of  his  fubjects. 

Canute,  who  was  the  greateft  and  moft  powerful 
prince  of  his  time,  fovereign  of  Denmark  and  Norway 
as  well  as  of  England,  could  not  fail  to  meet  with 
adulation  from  his  courtiers  ;  a  tribute  which  is  libe- 
rally paid  even  to  the  meaneft  and  weakeft  of  princes. 
Some  of  his  flatterers  breaking  out  one  day  in  admi- 
ration of  his  grandeur,  exclaimed,  that  every  thing 
was  poffible  for  him  :  upon  which  the  monarch,  it  is 
faid,  ordered  a  chair  to  be  fet  on  the  fea-fhore  while 
the  tide  was  making  ;  and,  as  the  waters  approached, 
he  commanded  them  to  retire,  and  to  obey  the  voice 
of  him  who  was  lord  of  the  ocean.  He  feigned  to  fit 
fome  time  in  expectation  of  their  fubmiffion  ;  but  when 
the  fea  ftill  advanced  towards  him,  and  began  to  walh 
him  with  its  billows,  he  turned  to  his  courtiers,  and 
^remarked  to  them,  That  every  creature  in  theuniverfe 
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was  feeble  and  impotent,  and  that  power  refided  with  Canzone 
one  Being  alone,  in  whofe  hands  were  all  the  elements 
of  nature,  who  could  fay  to  the  ocean,  "  Thus  far 
fhalt  thou  go,  and  no  farther,"  and  who  could  level 
with  his  nod  the  moft  towering  piles  of  human  pride 
and  ambition.  From  that  time,  it  is  faid,  he  never 
would  wear  a  crown.  He  died  in  the  20th  year  of  his 
reign  ;  and  was  interred  at  Winchefter,  in  the  old  mo- 
naltery. 

CANZONE,  in  mufic,  fignifies,  in  general,  a  fong, 
where  fome  little  fugues  are  introduced  :  but  it  is 
fometimes  ufed  for  a  fort  of  Italian  poem,  nfually  pretty 
long,  to  which  mufic  may  be  compofed  in  the  ftyle  of  a 
cantata.  If  this  term  be  added  to  a  piece  of  inftrumen- 
tal  mufic,  it  fignifies  much  the  fame  as  cantata  :  if 
placed  in  any  part  of  a  fonata,  it  implies  the  fame  mean- 
ing as  allegro,  and  only  denotes  that  the  part  to  which 
it  is  prefixed  is  to  be  played  or  fung  in  a  brirk  and  lively 
manner. 

CANZONETTA,  a  diminutive  of  canzone,  deno- 
ting a  little  fhort  fong.  The  canzonette  neapoliiane 
has  two  ftrains,  each  whereof  is  fung  twice  over,  as 
the  vaudevilles  of  the  French  :  The  canzonette  liciliane 
is  a  fpecies  of  jigg,  the  meafure  whereof  is  ufually 
twelve-eighths,  and  fix-eighths,  and  fometimes  both,  as 
rondeaus. 

CAORLO,  a  fmall  ifland  in  the  gulf  of  Venice,  on 
the  coaft  of  Friuli,  20  miles  fouth-weft  of  Aquileia, 
fubject  to  Venice.  It  has  a  town  of  the  fame  name, 
with  a  bifhop's  fee. 

CAOUTCHOUC,  Elastic-Resin,  or  India  Rub- 
ber, a  fubftance  produced  from  the  fyringe-tree  of 
Cayenne,  and  other  parts  of  South  America,  and  pof- 
fefled  of  the  moft  lingular  properties.  No  fubftance  is 
yet  known  which  is  fo  pliable,  and  at  the  fame  lime  fo 
elaftic  ;  and  it  is  farther  a  matter  of  curiofity,  as  being 
capable  of  refitting  the  action  of  very  powerful  rsen- 
ftrua.  From  the  account  of  M.  de  la  Condamine,  we 
learn,  that  this  fubftance  oozes  out,  under  the  form  o£ 
a  vegetable  milk,  from  incifions  made  in  the  tree  : 
and  that  it  is  gathered  chiefly  in  time  of  rain,  becaufc, 
though  it  may  be  collected  at  all  times,  it  flows  then 
moft  abundantly.  The  means  employed  to  infpiflate 
and  indurate  it,  M.  de  la  Borde  fays,  are  kept  a  pro- 
found fecret.  M.  Bomare,  and  others,  affirm,  that  it 
thickens  and  hardens  gradually  by  being  expofed  to 
the  air  ;  and  as  foon  as  it  acquires  a  folid  confidence, 
it  manifefts  a  very  extraordinary  degree  of  flexibility 
and  elafticity.  Accordingly  the  Indians  make  boots 
of  it,  which  water  cannot  penetrate,  and  which, 
when  fmoked,  have  the  appearance  of  real  leather. 
Bottles  are  alfo  made  of  it,  to  the  necks  of  which 
are  faftened  hollow  reeds,  fo  that  the  liquor  con- 
tained in  them  may  be  fquirted  through  the  reeds 
or  pipes  by  preffure.  One  of  thefe  filled  with  wa- 
ter is  always  prefented  to  each  of  the  guefts  at  their 
entertainments,  who  never  fail  to  make  ufe  of  it  be- 
fore eating.  This  whimfical  enftom  led  the  Portu- 
guefe  in  that  country  to  call  the  tree  that  produces 
this  refin  pao  di  xirringa,  and  h^nce  the  name  oiferingat 
is  given  both  to  the  tree  and  to  its  refinous  production. 
Flambeaux,  an  inch  and  a  half  in  diameter,  and  two 
feet  long,  are  likewife  made  of  this  refin,  which  give 
a  beautiful  light,  have  no  bad  fmell,  and  burn  twelve 
hours.    A  kind  of  cloth  is  alfo  prepared  from  it,  which 

the 


C  A  O 


[     131     ] 


C  A  O 


Caout-     the  inhabitants  of  Quito  apply  to  the  fame  purpofes  as 
choac.     our  oil-cloth  and    fail-cloth.     It  is  formed,  in  fine,  by 

v '  means  of  moulds,  into  a  variety  of  figures  for  ufe  and 

ornament;  and  the  procefs  is  faid  to  be  thus : — Tnc 
juice,  which  is  obtained  by  incifion,  is  fpread  over 
pieces  of  clay  formed  into  the  dt fired  fhape,  and  as 
faft  as  one  layer  is  dry,  another  is  added,  till  the  veffel 
be  of  the  proper  thicknefs :  the  whole  is  then  held  over 
a  ftrong  fmoke  of  vegetables  on  fire,  whereby  it  hard" 
ens  into  the  texture  and  appearance  of  leather ;  and 
before  the  finifhing,  while  yet  foft,  is  capable  of  ha- 
ving any  impreffion  made  on  the  outfide,  which  re- 
mains ever  after.  When  the  whole  is  done,  the  in- 
fide  mould  is  picked  out. 

Ever  fince  this   re  fin  has  been  known  in  Europe,  its 
chemical  qualities,  and    other    interefling  properties, 
have  been  very  diligently  inveftigated.     In  particular, 
it  has  been  endeavoured  to  difcover  fome  method  of 
difTolving  it  in  inch  a  manner  that  it  would  aflfume  dif- 
ferent figures  with  equal   eafe  as  when  in  its  original 
ftate   of  milk.     In   the  memoirs  of    the  academy  of 
fciences  for  1768,  we  have    in   account  of  feveral  at- 
tempts for   this  purpofe,  and  how  it  may  be  effected. 
— The  ftate  oT  vegetable  milk  in  which  the  caoutchouc 
refin  is  found  when  it   comes  from  the  tree,  led  Mr 
Macquer  to  imagine   that  it   was  compofed  of  an  oil 
and  a  watery  matter.     From  its  wanting  aromatic  fla- 
vour, from  its  little   volatility,   anH  from  its  being  in- 
capable of  folntion  in  fpirit  of  wine,  he  concluded  that 
the  oil  which  entered  its  compofition  was  not  an  effen- 
tial,   but  a  fatty  one.     Hence  he  thought  it  probable 
that  it  pafTed    from  a  fluid  to  a  folid  form  by  the  eva- 
poration of  the  watery  part,  and  that    the  oily  folvenrs 
would  reduce   it  to  a  foft  ftate.     The   firft  trials  he 
made  for  difTolving  it  were  with  linfeed  oil,  eflenee 
of  turpentine,  and  feveral  others.     But  all  he  could  ob- 
tain by  means  of  thefe  menftrua  was  a  vifcid  fubltance 
incapable  of  being  hardened,  and  totally  void  of  elafti- 
city.     The  rectified  efTential  oil  of  turpentine  was  em- 
ployed feemingly  with  great erfuccefs.  Tofeparatefrom 
this  menftrnnm  the  caoutchouc  which  it  had  difTolved, 
Mr  Macquer  added  fpirit  of  wine  :  but  the  confequence 
was,  that  part  only  of  the  oil  united  with  the  fpirit ; 
the  reft  remaining  obflinately  attached  to  the  refin 
which  it  had  difTolved,  and  thus  preventing  it  from  af- 
fuming  a  folid  confidence.     The  author  next  endea- 
voured to  diffolve  it  by  means  of  heat  in  Papin's  digef- 
ter.     But  neither  water,  nor  fpirit  of  wine,  although 
m  this  way  capable  of  difTolving  the   hardeft  bones, 
could  produce  any  other  effect  upon  it  than   to  render 
it  more  firm  than  before.     AfteT  this,  he  tried  what  ef- 
fect the  milky  juice  of  other  vegetables  would  have  up- 
on it.     He  ufed  feveral  kinds,  particularly  that  of  the 
fig.     But,  in   this  way,  he   could  obtain  no  folntion. 
From  the  great   volatility  of  ether,  he  was  next  induced 
to  try  it  as  a  menftruum  ;    and,   for  this  purpofe,  he 
prepared  fome  with  great  attention.     The  caoutchouc, 
cut  into  little  bits,  and  put  into  a  proper  veffel  with 
as  much  ether  as  was  fufheient  to  cover  it,  was  per- 
fectly difTolved  without  any  other  heat  than  that  of  the 
atmofphere.     This  folntion  was  tranfparent  and  of  an 
amber  colour.     It  ftill  preferved  the  fmell  of  ether,  but 
mixed  with  the  difagreeablc  odour  of  the  caoutchouc, 
and  it  was  little  lefs  fluid  than  pure  etber.     Upon  its 
feeing  thrown  into  water,  no  milky  liquor  was  produ- 


ced ;  but  there  arofe  to  the  fnrface  a  folid  membrane 
which  pofTefTed  the  great  elafticity  and  other  peculiar 
properties  of  the  caoutchouc.  He  obferves,  however, 
that  two  pints  of  the  befl  ether,  obtained  by  rectifying, 
eight  or  ten  points  of  the  common  ether  by  a  gentle 
heat,  muft  be  ufed,  in  order  to  the  fuccefs  of  the  ope- 
ration.— The  diftinguifhing  properties  of  this  kit)- 
fiance,  viz.  its  folidity,  flexibility,  and  elafticity,  and 
its  quality  of  refifting  the  action  of  aqueous,  fpiri- 
tuous,  faline,  oily,  and  other  common  folvems,  ren- 
der it  extremely  fit  for  the  conftruction  of  tubes,  ca- 
theters, and  ether  infiruments,  in  which  thefe  proper- 
ties are  wanted.  In  order  to  form  this  refin  inio  final! 
tubes,  M.  Macquer  prepared  a  folid  cylindrical  mould 
of  wax,  of  the  defired  fize  and  lhape ;  and  then  dip- 
ping a  pencil  into  the  etherial  folntion  of  the  refin, 
daubed  the  mould  over  with  it,  till  he  had  covered  it 
with  a  coat  of  refin  of  a  fnfficient  thicknefs.  The 
whole  piece  is  then  thrown  into  boiling  water  ;  by  the 
heat  of  which  the  wax  is  foon  melted,  and  rifes  to  the 
furface,  leaving  the  refinous  tube  completely  formed 
behind. 

A  refin  fimilar  to  this  was  fome  years  ago  discover- 
ed by  M.  Poivre,  in  the  ifle  of  France  ;  and  there  are 
various  milky  juices  extracted  from  trees  in  America 
and  elfewhere,  which  by  previous  mixtures  and  prepa- 
rations are  formed  into  an  elaftic  refin,  but  of  an  infe- 
rior quality  to  that  of  Cayenne  :  fuch,  for  inftance, 
are  the  juices  obtained  from  the  Cscropia  peltata,  the 
Ficus  religiofo  and  indica,  Sec. 

Of  the  genuine  trees,  thofe  growing  along  the  banks 
of  the  river  of  the  Amazons  are  defcribed  by  M.  Con- 
damine  as  attaining  a  very  great  height,  being  at  the 
fome  time  perfectly  firaight,  and  having  no  branches 
except  at  top,  which  is  but  fmall,  covering  no  more 
than  a  circumference  often  feet.  Its  leaves  bear  fome 
refemblance  to  thofe  of  the  manioc  :  they  are  green  on 
the  upper  part,  and  white  beneath.  The  feeds  are 
three  in  number,  and  contained  in  a  pod  confifting  of 
three  cells,  not  unlike  thofe  of  the  rlchiiis  or  palrna 
Chrifti  ;  and  in  each  of  them  there  is  a  kernel,  which 
being  ftripped  and  boiled  in  water  produces  a  thick  oil 
or  fat,  anfwering  the  purpofes  of  butter  in  the  cookery 
of  that  country. 

A  method  of  difTolving  this  elafiic  gum  without  e- 
ther,  for  the  purpofes  of  a  varnifh  or  the  like,  is  as  fol- 
lows: Take  one  pound  of  the  fpirit  of  turpentine,  and 
a  pound  of  the  gum  cut  into  very  fmall  pieces; 
pour  the  turpentine  into  a  long-necked  matrafs,  which 
muft  be  placed  in  a  fand-bath  ;  throw  in  the  gum, 
not  all  at  once,  but  by  little  and  little  according 
as  it  is  perceived  to  difTolve  :  When  entirely  dif- 
Tolved, pour  into  the  matrafs  a  point  of  nut  or  linfeed 
oil,  or  oil  of  popies,  rendered  deficcative  in  the  ufual 
manner  with  litharge  :  Then  let  the  whole  boil  for  a 
quarter  of  an  hour,  and  the  preparation  is  finifhed. 
This  would  make  an  excellent  varnifh  for  air-balloons, 
were  it  not  fo  expenfiveon  account  of  the  price  of  the 
gum. — Another  method,  invented  by  Mr  Baldwin,  is 
as  follows.  Take  any  quantity  of  the  caoutchouc,  as 
two  ounces  avoirdupois :  cut  it  into  fmall  bits  with  a 
pair  of  TcifTars.  Put  a  ftrong  iron  ladle  (fuch  as  plumb- 
bers  or  glaziers  melt  their  lead  in)  over  a  common  pit- 
coal  or  other  fire.  The  fire  muft  be  gentle,  glowing, 
and  without  fmoke.     When  the  ladle  is  hot,  much  be- 
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Oaottt-  low  a  red  heat,  put  a  fmgle  bit  into  the  ladle.  If 
chouc,  black  fmoke  ifTues,  it  will  prefently  flame  and  difap- 
C'aP-  pear;  or  it  will  evaporate  without  riame:  the  ladle  is 
then  too  hot.  When  the  ladle  is  lefs  hot,  put  in  a  fe- 
cond  bit,  which  will  produce  a  white  fmoke.  This 
white  fmoke  will  continue  during  the  operation,  and  eva- 
porate the  caoutchouc  :  therefore  no  time  is  to  be  loft ; 
but  little  bits  are  to  be  put  in,  a  few  at  a  time,  till  the 
whole  are  melted.  It  mould  be  continually  and  gently 
ftirred  with  an  iron  or  brafs  fpoon.  Two  pounds,  or 
one  quart,  of  the  beft  drying  oil  (or  of  raw  linfeed  oil 
which,  together  with  a  few  drops  of  neats  foot  oil, 
has  flood  a  month,  or  not  fo  long,  on  a  lump  of  quick- 
lime, to  make  it  more  or  lefs  drying)  is  to  be  put  in- 
to the  melted  caoutchouc,  and  ftirred  till  hot :  and  the 
whole  poured  into  a  glazed  veflel,  through  a  coarfe 
gauze,  or  fine  fieve.  When  fettled  and  clear, which 
will  be  in  a  few  minutes,  it  is  fit  for  ufe,  either  hot 
or  cold. 

The  Abbe  Clavigero  informs  us,  that  the  elaftic 
gum  is  called  by  the  Mexicans  Oli/i  or  Dili,  and  by  the 
Spaniards  of  that  kingdom  Ule :  That  it  di (tils  from 
the  Olquahuitl,  which  is  a  tree  of  moderate  fize  ;  the 
trunk  of  which  is  fmooth  and  yellowifli,  the  leaves 
pretty  large,  the  flowers  white,  and  the  fruit  yellow 
and  rather  round,  but  angular;  within  which  there  are 
kernels  as  large  as  filberds,  and  white,  but  covered 
with  a  yellowifli  pellicle :  That  the  kernelhas  a  bitter 
tafte,  and  the  fruit  always  grows  attached  to  the  bark 
of  the  tree  :  That  when  the  trunk  is  cut,  the  Ule  which 
diftils  from  it  is  white,  liquid,  and  vifcons  ;  afterwards 
it  becomes  yellow ;  and  laftly  of  a  leaden  colour, 
though  rather  blacker,  which  it  always  retains.  The 
tree,  he  adds,  is  very  common  in  the  kingdom  of  Gna- 
timala. 

As  to  the  genus  of  this  tree,  it  does  not  feem  to  be 
yet  afcertained.  Aublet,  in  his  Hiftoire  des  Plants  de la 
Guiane  (p.  871.),  defcribes  the  tree,  the  fruit,  and 
manner  of  collecting  the  juice;  but  never  faw  the 
flower:  he  calls  it,  however,  Hevea  Guianenfu.  In 
Jacquin's  America,  it  is  called  Echites  corymboja.  The 
younger  Linnseus,  in  his  Supplementum  Plantarum 
(p.  422),  names  it  Jatropba  elaftica;  but  acknowledges 
that  he  only  gives  it  this  name,  from  the  ftructnre  of 
the  fruit  having  moft  refemblance  to  that  genus,  his 
dry  fpecies  wanting  the  flowers. 

Of  the  above  gum,  it  is  faid,  the  Chinefe  make  ela. 
flic  rings  for  lafciviotts  purpofes.' — Among  us  it  is  ufed 
by  furgeons  for  injecting  liquids,  and  by  painters  for 
rubbing  out  black-lead  pencil  marks,  &c. 

CAP,  a  part  of  drefs  made  to  cover  the  head,  much 
in  the  figure  thereof. 

The  ufe  of  caps  and  hats  is  referred  to  the  year 
1449,  the  firft  feen  in  thefe  parts  of  the  world  being 
at  the  entry  of  Charles  VII.  into  Rouen  :  from  that 
time  they  began  to  take  place  of  the  hoods,  or  cha- 
peroons,  that  had  been  ufed  till  then.  When  the  cap 
was  of  velvet,  they  called  it  mortier  ;  when  of  wool, 
limply  bonnet.  None  but  kings,  princes,  and  knights, 
were  allowed  the  ufe  of  the  mortier.  The  cap  was  the 
"head-drefsof  the  clergy  and  graduates.  Pafqnier  fays, 
that  it  was  anciently  a  part  of  the  hood  worn  by  the 
people  of  the  robe;  the  fkirts  whereof  being  cut  off 
as  an  incumbrance,  left  the  round  cap  an  eafy  commo- 
dious cover  for  the  head  ;  which  ronnd  cap  being  af- 


terwards aflumed  by  the  people,  thofe  of  the  gown  Cap. 
changed  it  for  a  fquare  one,firlt  invented  by  a  French-  *~  * — 
man,  called  Patrouillet :  he  adds,  that  the  giving  of 
the  cap  to  the  ftudents  in  the  univerfities,  was  to  de- 
note that  they  had  acquired  full  liberty,  and  were  no 
longer  fubject  to  the  rod  of  their  fuperiors ;  in  imita- 
tion of  the  ancient  Romans,  who  gave  a  pilens,  or  cap, 
to  their  flaves,  in  the  ceremony  of  making  them  free: 
whence  the  proverb,  Vocare  fervos  ad pileuvi.  Hence, 
alfo,  on  medals,  the  cap  is  the  fymbol  of  liberty,  whom 
they  reprefent  holding  a  cap  in  her  right  hand,  by  the 
point. 

The  Romans  were  many  ages  without  any  regular 
covering  for  the  head:  when  either  the  rain  or  fun 
was  troublcfoine,  the  lappet  of  the  gown  was  thrown 
over  the  head  ;  and  hence  it  is  that  all  the  ancient  fta- 
tues  appear  bareheaded,  excepting fome times  a  wreath, 
or  the  like.  And  the  fame  ufage  obtained  among  the 
Greeks,  where,  at  leaft  during  the  heroic  age,  no  caps 
were  known.  The  fort  of  caps  or  coversof  the  head 
in  ufe  among  the  Romans  on  divers  occafions,  were 
the  pitr a,  pileus,  cucullus,  galerus,  and  palliolum  ,•  the 
differences  between  which  are  often  confounded  by  an- 
cient as  well  as  modern  writers. 

The  French  clergy  wear  a  fhallow  kind  of  cap, 
called  calotte,  which  only  covers  the  top  of  the  head, 
made  of  leather,  fattin,  worfted,  or  other  fluff.  The 
red  cap  is  a  mark  of  dignity  allowed  only  to  thofe  who 
are  raifed  to  the  cardinalate.  The  fecular  clergy  are 
diftinguifhed  by  black  leathern  caps,  the  regulars  by 
knit  and  worfted  ones. 

Churchmen,  and  the  members  of  univerfities,  ftu- 
dents in  law,  phytic,  &c.  as  well  as  graduates,  wear 
fquare  caps.  In  moft  univerfities  doctors  are  dif- 
tinguifhed by  peculiar  caps,  given  them  in  aflliming 
the  doctorate.  Wickliff  calls  the  canons  of  his 
time  bifurcatiy  from  the  caps.  Pafquier  obferves, 
that  in  his  time,  the  caps  worn  by  the  churchmen,  &c. 
were  called  fquare  caps;  though,  in  effect:,  they  were 
round  yellow  caps. 

The  Chinefe  have  not  the  ufe  of  the  hat,  likens  ; 
but  wear  a  cap  of  a  peculiar  ftructure,  which  the  laws 
of  civility  will  not  allow  them  to  put  off:  it  is  diffe- 
rent for  the  different  feafons  of  the  year  :  that  ufed  in 
fummer  is  in  form  of  a  cone,  ending  at  top  in  a  point. 
It  is  made  of  a  very  beautiful  kind  of  mat,  much  va- 
lued in  that  country,  and  lined  with  fattin:  to  this  is 
added,  at  top,  a  large  lock  of  red  fllk,  which  falls  all 
round  as  low  as  the  bottom  ;  fo  that  in  walking,  the 
filk  fluctuating  regularly  on  all  fides,  makes  a  graceful 
appearance:  fomeiimes,  inftead  of  filk,  they  ufed  a  kind 
of  bright  red  hair,  the  luftrc  whereof  no  weather  effa- 
ces. In  winter  they  wear  a  plufli  cap,  bordered  with 
martlet's  or  fox's  fkin;  as  to  the  reft,  like  thofe  for 
the  fummer.  Thefe  caps  are  frequently  fold  for  eight  or 
ten  crowns  :  but  they  are  fo  fnort,  that  the  ears  are 
expofed. 

The  cap  is  fometimes  ufed  as  a  mark  of  infamy ;  in 
Italy  the  Jews  are  diftinguifhed  by  a  yellow  cap  ;  at 
Lucca  by  an  orange  one.  In  France,  thofe  who  had 
been  bankrupts  were  obliged  ever  after  to  wear  a  green 
cap,  to  prevent  people  from  being  iwpofed  on  in  any 
future  commerce.  By  fevcral  arrets  in  1584,  1622, 
112S,  1688,  it  was  decreed,  that  if  they  were  at  any 
time  found  without  their  green  cap,  their  protection 
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mould  be  null,  and  their  creditors  impowered  to  caft 
them  into  prifon  :  but  the  lentence  is  not  now  exe- 
cuted. 

Cap  of  Maintenance,  one  of  the  regalia,  or  ornaments 
of  ftate  belonging  to  the  kings  of  England,  before 
whom  it  was  carried  at  the  coronation  and  other  great 
folemnities.  Caps  of  Maintenance  are  alfo  carried  be- 
fore the  mayors  of  the  feveral  cities  in  England. 

Cap,  in  fhip  building,  a  itrong,  thick,  block  of 
wood,  ufed  to  confine  two  mails  together,  when  one 
is  erected  at  the  head  of  the  other  in  order  to  lengthen 
it.  It  is  for  this  purpofe  furnilhed  with  two  holes 
perpendicular  to  its  length  and  breadth,  and  parallel 
ro  its  thicknefs:  oneofthefe  is  fquare,  and  the  other 
round  ;  the  former  being  folidly  fixed  upon  the  upper 
end  of  the  lower  malt,  whilft  the  latter  receives  the 
maft  employed  to  lengthen  it,  and  fecures  it  in  this 
pofuion. 

CAPACIO,  an  epifcopal  town  of  Italy,  in  the 
kingdom  of  Naples,  and  in  the  Hither  Principato.  E. 
Long.  15.  18.  N.  Lat.  40;  40. 

CAPACITY,  in  a  general  fenfe,  an  aptitude  or  dif- 
pofuion  to  hold  or  retain  any  thing. 

Capacity,  in  geometry,  is  the  folid  contents  of  any 
body  ;  alfo  our  hollow  meafure  for  wine,  beer,  corn, 
fait,  &c.  are  called  meafures  of  capacity . 

Capacity,  in  law,  the  ability  of  a  man,  or  body 
politic,  to  give  or  take  lands  or  other  things,  or  fue 
actions. 

Englilh  law  allows  the  king  two  capacities  ;anatnral, 
and  a  political  :  in  the  firfl,  he  may  purchafe  lands  to 
him  and  his  heirs  ;  in  the  fecond,  to  him  and  his  fuc- 
ceflbrs.  The  clergy  of  the  church  of  England  have 
the  like. 

CAPARASON,  or  Caparison,  the  covering  or 
clothing  laid  over  an  horfe  ;  efpecially  a  fumpter  horfe, 
or  horfe  of  ftate.  The  word  is  Spanifh,  being  an  aug- 
mentative of  cape,  caput,  head. 

Anciently  the  caparafons  were  a  kind  of  iron  ar- 
mour, wherewith  horfes  were  covered  in  battle. 

CAPE,  in  geography,  an  high  land  running  out 
with  a  point  into  the  fea,  as  Cape-Nord,  Cape-Horn, 
the  Cape  of  Good  Hope,  &c. 

CAPE-Elk.     See  Cervus. 

Cape- Breton.     See  Breton. 

CAFE-CoaJl  Cajlle.     See  Coast. 

Cape  of  Good  Hope.     See  Good  Hope. 

CAPE-Verd.     SeeVERD. 

CAPELL,  (Edward)  a  gentleman  well  known  by 
his  indefatigable  attention  to  the  works  of  Shakefpcare, 
was  a  native  of  the  county  of  Suffolk,  and  received  his 
education  at  the  fchool  of  St  Edmund's  Bury.  In  the 
dedication  of  his  edition  of  Shakefpcare,  in  1768,  to 
the  duke  of  Grafton,  he  obferves,  that  i(  his  father 
and  the  grandfather  of  his  grace  were  friends,  and  to 
the  patronage  of  the  deceafed  nobleman  he  owed  the 
leifure  which  enabled  him  to  beftow  the  attention  of 
20  years  on  that  work."  The  office  which  his  grace 
beftowed  on  Mr  Capell  was  that  of  depuiy-infpector 
of  the  plays,  to  which  a  falary  is  annexed  of  200].  a- 
year.  So  early  as  the  year  1745,  as  Mr  Capell  him- 
felf  informs  us,  Ihocked  at  the  licemioufnefs  of  Han- 
dler's plan,  he  firft:  projected  an  edition  of  Shakefpeare, 
of  the  ftricteft  accuracy,  to  be  collated  and  publilhed, 
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in  due  time,  ex  fide  codicum.  He  immediately  pro- 
ceeded to  colled  and  compare  the  oldeft  and  fcarceft 
copies  ;  noting  the  original  excellencies  and  defects  of 
the  rarelt  quartos,  and  diftinguifhing  the  improve- 
ments or  variations  of  the  firft,  fecond,  and  third  fo- 
lios :  and,  after  many  years  labour,  produced  a  very 
beautiful  fmall  octavo,  in  10  volumes,  with  "  an  In- 
troduction." There  is  not,  the  authors  of  the  Monthly 
Review  obferve,  among  the  various  publications  of  the 
prefent  literary  sera,  a  more  Angular  compofition  than 
that  "  Introduction."  In  ftyle  and  manner,  it  is  more 
obfolete  and  antique  than  the  age  of  which  it  treats.. 
It  is  Lord  Herbert  of  Cherbury,  walking  the  new 
pavement  in  all  the  trappings  of  romance  ;  but,  like 
Lord  Herbert,  it  difplays  many  valuable  qualities  ac- 
companying this  air  of  extravagance,  much  found  fenfe, 
and  appropriate  erudition.  In  the  title-page  of  "  Mr 
William  Shakefpeare  his  Commedies,  Hiflories,  and 
Tragedies,"  it  was  alfo  announced  and  promulgated, 
"  Whereunto  will  be  added,  in  fome  other  volumes, 
notes  critical  and  explanatory,  and  a  body  of  various 
readings  entire."  "  The  Introduction"  likewife  de- 
clared, that  thefe  *'*  notes  and  various  readings"  would 
be  accompanied  with  another  work,  dilciofing  the 
fources  from  which  Shakefpeare  "drew  the  greater  part 
of  his  knowledge  in  mythological  and  clalUcal  matters^ 
his  fable,  his  hiftory,  and  even  the  feeming  peculiari- 
ties of  his  language — to  which,"  fays  Mr  Capell,  "  we 
have  given  for  title,  The  School  of  Shakefpeare."  No- 
thing furely  could  be  more  properly  conceived  than 
fuch  deiigns,  nor  have  we  ever  met  with  any  thing 
better  grounded  on  the  fnbject  of  "  the  learning  of 
Shakefpeare"  than  what  may  be  found  in  the  long  note 
to  this  part  of  Mr  Capell's  Introduction.  It  is  more 
folid  than  even  the  popular  '■*  Effay"  on  this  topic 
Certain  quaintnelfes  of  ftyle,  and  peculiarities  of  print- 
ing and  punctuation,  attended  the  whole  of  this  pub- 
lication. The  outline,  however,  was  correct  ;  and  the 
critic,  with  unremitting  toil,  proceeded  in  his  under- 
taking. But  while  he  was  diving  into  the  claffics  of 
Caxton  (to  continue  the  Reviewers  account),  and. 
working  his  way  underground,  like  the  river  Mole,  in 
order  to  emerge  with  all  his  glories  ;  while  he  was 
looking  forward  to  his  triumphs  ;  certain  other  active, 
fpirits  went  to  work  upon  his  plan,  and,  digging  out 
the  promifed  treafures,  laid  them  prematurely  before 
the  public,  defeating  the  effect  of  our  critic's  difcove- 
ries  by  anticipation.  Steevens,  Malone,  Farmer,  Percy,, 
Reed,  and  a  whole  hoft  of  literary  ferrets,  burrowed 
into  every  hole  and  corner  of  the  warren  of  modem 
antiquity,  and  over-ran  aTl  the  country,  whofe  map  had 
been  delineated  by  Edward  Capell.  Such  a  contin- 
gency nearly  ftaggered  the  fteady  and  nnlhaken  perfe- 
verance  of  our  critic,  at  the  very  eve  of  the  completion 
of  his  labours,  and  as  his  editor  informs  us — for,  alas!: 
at  the  end  of  near  40  years,  the  publication  was  pofthu- 
mous,  and  the  critic  himfelf  no  moie  ! — lie  was  aim  oft. 
determined  to  lay  the  work  wholly  allde.  He  perfevered,. 
however,  by  the  encouragement  of  fome  noble  and  wor- 
thy perfons  :  and  to  fuch  their  encouragement,  and  his 
perfeverance,  the  public  was,  in  1783,  indebted  for  three 
large  volumes  in  410,  under  the  title  of  "  Notes  and 
various  readings  of  Shakefpeare  ;  together  with  the 
School  of  Shakefpeare,  or  extracts  from  divers  Englilh 
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Capella    Books,  that  were  in  print  in  the  Author's  time  ;  evi- 

II  dently  fhowing  from  whence  his  feveral  Fables  were 

Caperolans.  ta^en>  and  fome  parcel  of"  his  Dialogue.     Alfo  farther 

v         Extracts,  which  contribute  to  a  due  underftanding  of 

his  Writings,  or  give   a   light  to  the  Hiftory  of  his 

Life,  or  to  the  Dramatic  Hiftory  of  his  Time.      By 

Edw.  Capell." — Belides  the  works  already  mentioned, 

Mr  Capell  was  the  editor  of  a  volume  of  ancient  poems 

called  "  Prolufions ;"  and  the  alteration  of   "  Antony 

and  Cleopatra,"  as  acted  at  Drury  Lane  in  1758.     lie 

died  Jtnuiry  24,  1781. 

CAPELLA,  in  aftronomy,  a  bright  fixed  fiar  in 
the  left  fhoulder  of  the  cohflellation  Auriga. 

CAPELLE,  a  town  of  France,  in  Picardy,  and  in 
the  Tierache,  eight  miles  from  Guife.  It  was  taken 
by  the  Spaniards  in  1636  ;  but  retaken  the  year  after. 
E.  Long.  3.  59.  N.  Lat.  49.  58. 

CAPELLETS,  in  farriery.     See  there,  \  xxxvi.  4. 

CAPELLUS,  (Lewis)  an  eminent  French  Protef- 
tant  divine,  born  at  Sedan  in  Champaigne  about  the 
year  1579.  He  was  author  of  fome  learned  works  ; 
but  is  chiefly  known  from  the  controverfy  he  engaged 
in  with  the  younger  Buxtorf  concerning  the  antiquity 
of  Hebrew  points,  which  Capelles  undertook  to  dis- 
prove. His  Critica  Sacra  was  alfo  an  elaborate  work, 
and  excited  fome  difputes.  He  died  in  1658,  having 
made  an  abridgement  of  his  life  in  his  work,  De  genie 
Cape  Mori. 

CAPER.,  in  botany.     See  Capparis. 

Caper  alfo  denotes  a  veffei  ufed  by  the  Dutch  for 
cruifing  and  taking  prizes  from  the  enemy  ;  in  which 
fenfe,  caper  amounts  to  the  fame  with  privateer.  Ca- 
pers are  commonly  double-officered,  and  crowded  with 
hands  even  beyond  the  rates  of  ."hips  of  war,  becaufe 
the  thing  chiefly  in  view  is  boarding  the  enemies. 

CAPERNAUM,  a  city  celebrated  in  the  gofpels, 
being  the  place  where  Jefus  ufually  refided  during  the 
time  of  his  miniftry.  This  city  is  no  where  mention- 
ed in  the  Old  Teftament  under  this  or  any  other  name 
like  it  ;  and  therefore  it  is  not  improbable  that  it  was 
one  of  thofe  towns  which  the  Jews  built  after  their 
return  from  the  Babylonifh  captivity.  It  flood  on 
the  fea-coft,  i.  e.  on  the  coaft  of  the  fea  of  Galilee,  in 
the  borders  of  Zebulon  and  Nephtalira  (Matt.  iv.  15.), 
and  confequently  towards  the  upper  part  thereof.  It 
took  its  name  no  doubt  from  an  adjacent  fpring  of 
great  repute  for  its  clear  and  limpid  waters  ;  and 
which,  according  to  Jofephus,  was  by  the  natives  called 
Capernaum.  As  this  fpring  might  be  fome  inducement 
to  the  building  the  town  in  the  place  where  it  flood,  lb 
its  being  a  convenient  wafting  place  from  Galilee  to 
any  part  on  the  other  fide  of  the  fea,  might  be  fome 
motive  to  our  Lord  for  his  moving  from  Nazareth,  and 
making  this  the  place  of  his  moft  conflant  refldence. 
Upon  this  account  Capernaum  was  highly  honoured, 
and  faid  by  our  Lord  himfelf  tobe  exalted  unto  heaven; 
but  becaufe  it  made  no  right  ufe  of  this  fignal  favour, 
it  drew  from  him  the  fevere  denunciation,  that  it 
fliould  be  brought  down  to  hell-  (Matt.  xi.  23.),  which 
has  certainly  been  verified  :  for,  as  Dr  Wells  obferves, 
fo  far  is  it  from  being  the  metropolis  of  all  Galilee,  as 
it  once  was,  that  it  confifted  long  fine*  of  no  more  than 
fix  poor  fifhermens  cottages,  and  may  perhaps  be  now 
totally  de  folate. 

CAPEROLANS,    a  congregation    of    religious  in 


Italy,  fo  called  from  Peter  Caperole  their  founder,  in  Caperqiun 
the  15th  century.  || 

The  Milancfe  and  Venetians  being  at  war,  the  en-  CaP'-aga- 
mity  occiifiomd  thereby  fprv  au  itfeljt ro  the  very  cloy- 
fters.  The  fnpcuors  oi  the  province  of  Milan,  of  mi- 
nor brothers,  which  extended  ititlf  as  lar  as  the  ter- 
ritories of  the  republic  of  Vena  ,  carried  it  fo  haugh- 
tily over  the  Venetians,  that  thok  of  the  covenant  of 
Brcfcia  refolved  to  fbake  off  a  yoke  which  was  grown 
infupportable  to  them.  The  Superiors,  informed  of 
this,  expelled  out  of  the  province  thofe  whom  they 
conhdered  as  the  authors  of  this  .'efign  ;  the  principal 
of  whom  were  Peter  Caperole,  Matthew  de  Tharvillo 
and  Bonavcnuire  ofBrefcia.  Ptttr  Caperole,  a  man 
of  an  enterpr'fmg  genius,  lound  means  to  feparate  the 
convents  of  Brcfcia,  Bergamo,  and  Cremona,  from  the 
province  of  Milan,  and  fubjecl:  them  to  theconventuuls. 
This  occasioned  -a  law-fuit  between  the  vicar-general 
and  thefe  convents,  which  was  determined  in  favour  of 
the  latter  ;  and  thefe  convents,  in  1475,  by  the  autho- 
rity of  Pope  Sixtus  IV.  were  erected  fhto  a  diflinct 
vicariate,  under  the  title  of  that  of  Brefc'ta.  This  not 
fatisfying  the  ambition  of  Caperole,  he  obtained,  by 
the  interpofiiion  of  the  Doge  of  Venice,  that  this  vi- 
cariate might  be  creeled  into  a  congregation,  which 
was  called  from  him  Caperolans.  This  congregation 
ftill  fubfifts  in  Italy,  and  is  compofed  of  24  convents, 
fituated  in  Brefcia,  Bergamo,  and  Cremona. 

CAPERQJJIN,  a  town  of  Ireland,  in  the  county  of 
Waterford,  and  province  of  Munfter,  fituated  on  the 
river  Blackwater.  W.  Long.  7.  50.  N.  Lat.  52.  5. 

CAPESTAN,  a  town  of  France,  in  Lower  Lan- 
guedoc,  in  the  diocefe  of  Narbonne,  and  near  the  royal 
canal.     E.  Long.  3.  5.  N.  Lat.  43.  35. 

CAPH,  a  Jewifh  meafure  of  capacity  for  things  ef- 
timated  by  Kimchi  at  the  30th  part  of  the  log,  by  Ar- 
buthnot  at  the  16th  part  of  the  hin,  or  32d  of  the  feah, 
amounting  to  five-eighths  of  an  Engl'ifh  pint.  The 
caph  does  not  occur  in  Scripture  as  the  name  of  any 
meafure. 

CAPHAR,  a  duty  which  the  Turks  raife  on  the 
Chriftians  who  carry  or  fend  merchandifes  from  Alep- 
po to  Jernfalem  and  other  places  in  Syria. 

This  duty  of  caphar  was  firft  impofed  by  the  Chrif- 
tians themfelves,  when  they  were  in  poffeffion  of  the 
Holy  Land,  for  the  maintenance  of  the  troops  which 
were  planted  in  difficult  paffes  to  obferve  the  Arabs 
and  prevent  their  incurfions.  It  is  ftill  continued,  and 
much  increafed  by  the  Turks,  under  pretence  of  de- 
fending the  Chriflians  againft  the  Arabs  ;  with  whom, 
neverthelefs,  they  keep  a  fecret  intelligence,  favouring 
their  excurfions  and  plunders. 

CAPHTOR,  (anc.  geog.)  a  town  or  diflricl  of 
Higher  Egypt  :  and  hence  the  people  called  Caphto- 
rim  or  Caphtoraei. — Caphtor  is  an  ifland  of  Egypt, 
Ai  Caphtor,  (Jeremiah) ;  probably  one  of  thofe  in  the 
Nile.  Dr  Wells  fuppofes  it  to  be  Coptos,  which  flood 
in  a  fmall  ifland.  Thence  came  the  Caphtorim  or  Caph- 
toraei, in  Palefline;  who  with  the  Philiftines  confpired 
to  extirpate  the  Hevaei  ;  and  whofe  name  was  {wal- 
lowed up  in  that  of  the  Philiftines. 

CAPI-aga,  or  CAPi-Agafli,  a  Tnrkilh  officer  who  is 
governor  of  the  gates  of  the  feraglio,  or  grand  mafler 
of  the  feraglio. 

The  capi-aga  is  the  firft  dignity  among  the  white 
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eunuchs:  he  is  always  near  the  perfon  of  the  grand 
iignior:  he  introduces  ambaffadors  to  their  audience; 
nobody  enters  or  goes  out  of  the  grand  fignior's  apart- 
ment but  by  his  means.  His  office  gives  him  the  pri- 
vilege of  wearing  the  turban  in  the  feraglio,  and  of 
going  every  where  on  horfeback.  He  accompanies 
the  grand  iignior  to  the  apartment  of  the  fultanas,  hut 
flops  at  the  door  without  entering.  His  appointment 
is  very  moderate;  the  grand  fignior  bears  the  expence 
of  his  table,  and  allows  him  at  the  rate  of  about  fixty 
French  livres  per  day:  but  his  office  brings  him  in 
abundance  of  prefents  ;  no  affair  of  confeqnence  coming 
to  the  emperor's  knowledge  without  palling  through 
his  hand.  The  capi-aga  cannot  be  balhaw  when  he 
quits  his  poft. 

CAPIAS,  inlaw,  a  writ  of  two  forts;  one  before 
judgment  in  an  action,  and  the  other  after.  That  be- 
fore judgment  is  called  capias  ad  rejpondenduin,  where 
an  original  is  ifTued  out,  to  take  the  defendant,  and 
make  him  anfwer  the  plaintiff.  That  after  judgment 
is  of  divers  kinds  ;  as, 

Capias  ad  Satisfaciendum,  a  writ  of  execution  that 
iffues  on  a  judgment  obtained,  and  lies  where  any  per- 
fon recovers  in  a  perfonal  action,  as  for  debt,  damages, 
&c.  in  which  cafe  this  writ  iffues  to  the  (heriff,  com- 
manding him  to  take  the  body  of  him  againft  whom 
the  debt  is  recovered,  who  is  to  be  kept  in  prifon  till 
he  make  fatisfaftion. 

Capias  pro  Fine,  is  a  writ  lying  where  a  perfon  is 
fined  to  the  king,  for  fome  offence  committed  againft 
a  ftatute,  and  he  does  not  difcharge  the  fine  accord- 
ing to  the  judgment :  therefore  his  body  fhall  be  taken 
by  this  writ,  and  committed  to  gaol  till  the  fine  is 
paid. 

Capias  Utlegatum,  a  writ  which  lies  againft  any  one 
outlawed,  upon  any  action  perfonal  or  criminal,  by 
which  the  fheriff  is  ordered  to  apprehend  the  party  out- 
lawed, for  not  appearing  on  the  exigent,  and  keep  him 
in  fafe  caftody  till  the  day  of  return,  when  he  is  or- 
dered to  prefent  him  to  the  court,  to  be  there  farther 
ordered  for  his  contempt. 

Capias  in  Withernam,  a  writ  that  lies  for  cattle  in 
withernam  :  that  is,  where  a  diftrefs  taken  is  driven 
out  of  the  csunty,  fo  that  the  fheriff  cannot  make  de- 
liverance upon  a  replevin  ;  then  this  writ  iffues,  com- 
manding the  fheriff  to  take  as  many  beafts  of  the  dif- 
trainer,  &c. 

CAPIGI,  a  porter  or  door-keeper  of  the  Turkiih 
feraglio.  There  are  about  five  hundred  capigis  or  por- 
ters in  the  feraglio,  divided  into  two  companies;  one 
confiffingof  three  hundred,  under  a  chief  called  Capigi- 
Bajfa,  who  has  a  ffipend  of  three  ducats  per  day;  the 
cither  conlilts  of  two  hundred,  diflinguifhed  by  the 
name  of  Cuccicapigi,  and  their  chief  Cuccicapigi- Ba^fa, 
who  has  two  ducats.  The  capigis  have  from  feven  to 
fifteen  afpers  per  day;  fome  more,  others  lefs.  Their 
bufmefs  is  to  affi(t  the  janizaries  in  the  guard  of  the 
firft  and  fecond  gates  of  the  feraglio;  fometimes  all 
together,  as  when  the  Turk  holds  a  general  council, 
receives  an  ambaffador,  or  goes  to  the  mofque  ;  and 
fometimes  only  in  part ;  being  ranged  on  either  fide  to 
prevent  people  entering  with  arms,  any  tumults  being 
made,  &c.  The  word,  in  its  original,  fignifies^A?. 

CAPILLAMENT,  in  a  general  fenfe,  fignifies  a 
hair :  whence  the  word  is  applied  to  feveral  things, 


which  on  account  of  their  length,  or  the  finenefs,  re-    Capilla- 
femble  hairs  :   as,  merits, 

Capillaments  of  the  Nerves,  in  anatomy,  the  fine  ftpdtoty^ 
fibres  or  filaments  whereof  the  nerves  are  compofed. 

CAPILLARY,  in  a  general  fenfe,  an  appellation 
given  to  things  on  account  of  their  extreme  finenefs  or 
refembling  hairs 

Capillary  Tubes,  in  phyiics,  are  fmall  pipes  of  glafs, 
whofe  canals  are  extremely  narrow,  their  diameter  be- 
ing only  a  half,  a  third,  or  a  fourth  of  a  line. 

The  afcent  of  water,  &c.  in  capillary  tubes,  is  a  phe- 
nomenon that  has  long  embarraffed  the  philofophers: 
for  let  one  end  of  a  glafs  tube  open  at  both  extremities 
be  immerged  in  water,  the  liquor  within  the  tube  will 
rife  to  a  coniiderable  height  above  the  external  furface  : 
or  if  two  or  more  tubes  are  immerged  in  the  fame  fluid, 
one  a  capillary  tube,  and  the  other  of  a  larger  bore, 
the  fluid  will  afcend  heigher  in  the  former  than  in  the 
latter  ;  and  this  will  be  in  a  reciprocal  ratio  of  the  dia- 
meters of  the  tubes. 

In  order  to  account  for  this  phenomenon,  it  will  be 
neceffary  firft  to  premife,  that  the  attraction  between 
the  particles  of  glafs  and  water  is  greater  than  the 
attraction  between  the  particles  of  waters  themfelves: 
for  if  a  glafs  tube  be  placed  in  a  pofition  parallel  to 
the  horizon,  and  a  drop  of  water  be  applied  to  the 
under  fide  of  the  tube,  it  will  adhere  to  it;  nor  will 
it  fall  from  the  glafs  till  its  bulk  and  gravity  are  fo 
far  increafed,  as  to  overcome  the  attraction  of  the 
glafs.  Hence  it  is  eafy  to  conceive  how  fenfibly  fuch 
a  power  muft  act  on  the  furface  of  a  fluid,  not  vifcid, 
as  water,  contained  within  the  fmall  cavity  or  bore  of 
a  glafs-tube ;  as  alfo  that  it  will  be  proportionably 
ftronger  as  the  diameter  of  the  bore  is  finaller;  for  it 
will  be  evident  that  the  efficacy  of  the  power  is  in  the 
inverfe  proportion  of  the  diameter,  when  it  is  confi- 
dered,  that  fuch  particles  only  as  are  in  contact  with 
the  fluid,  and  thofe  immediately  above  the  furface,  can 
effect  it. 

Now  thefe  particles  form  a  periphery  contiguous  to< 
the  furface,  the  tipper  part  of  which  attracts  and  raifes 
the  furface,  while  the  lower  part,  which  is  in  contact 
with  it,  fupportsit:  fo  that  neither  the  thicknefs  nor 
length  of  the  tube  is  of  any  confequence  here  ;  the  peri- 
phery of  particles  only,  which  is  always  proportionable 
to  the  diameter  of  the  bore,  is  the  only  acting  power. 
The  quantity  of  the  fluid  raifed  will  therefore  be  as  the 
furface  of  the  bore  which  it  fills,  that  is,  as  the  dia- 
meter; for  otherwife  the  effect  would  not  be  propor- 
tional to  the  caufe,  fince  the  quantities  are  always  as 
the  ratio  of  the  diameters  ;  the  heights  therefore  to 
which  the  fluids  will  rife,  in  different  tubes,  will  be  in- 
verfely  as  the  diameters. 

Some  doubt  whether  the  law  holds  throughout,  of 
the  afcent  of  the  fluid  being  always  higher  as  the  tube 
isfmaller:  Dr  Hook's  experiments,  with  tubes  aimoft 
as  fine  as  cobwebs,  feem  to  fhow  the  contrary.  The 
water  in  thefe,  he  obferves,  did  not  rife  fo  high  as  one 
would  have  expected.  The  higheft  he  ever  found  it, 
was  at  21  inches  above  the  level  of  the  water  m  the 
bafon;  which  is  much  fhort  of  what  it  ought  to  have 
been  by  the  law  abovementioned.     See  Cohesion. 

Capillary  Ve[fels.  Many  fmall  velTels  of  animal 
bodies  have  been  difcovered  by  the  modern  invention 
of  injecting  the  veffels  of  animals  with  a  coloured  fluid 
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which  upon  cooling  grows  hard.  But  though  moft 
anatomiftsknuw  the  manner  ot  filling  the  large  trunks, 
few  are  acquainted  with  the  art  of  filling  the  capillaries. 
Dr  Monro,  in  the  Medical  Ellays,  has  given  what  af- 
ter many  trials  he  has  found  fuccefsful.  See  In- 
jection. 

CAPILLUS  veneris.  See  Adianthum. 
CAPILUPI,  or  Capilupus,  (Camillus),  a  native 
of  Mantua,  in  the  i6tb  century.  He  wrote  a  book, 
entitled,  The  Stratagem;  in  which  he  relates  not  only 
what  was  perpetrated  at  Paris  during  the  maffacre  on 
St  Bartholomew's  day,  but  alfo  the  artful  preparations 
which  preceded  that  horrid  maffacre.  It  is,  however, 
blended  with  a  great  number  of  falfities. 

Capilupi,  (Lcelius)  an  Italian  poet,  brother  to  the 
former,  made  himlelf  famous  by  his  Centos  of  Virgil. 
The  manner  in  which  he  applied  Virgil's  expreflions  to 
reprefent  things  which  the  poet  never  dreamt  of,  is  ad- 
mired. His  Cento  againft  women  is  very  ingenious, 
but  very  fatirical.  The  poems  of  Capilupi  are  inferted 
in  the  Delict*  Poetarum  Ita/orum. 

CAPISCOLUS,  or  Capischolus,  in  ecclefiaftical 
writers,  denotes  a  dignitary  in  certain  cathedrals,  who 
had  the  fuperintendency  of  the  choir,  or  band  of  mufic, 
anfwering  to  what  in  other  churches  is  called  chanter  or 
precentor.  The  word  is  alfo  written  cabifcolus,  andc*- 
putfchoU,  q.  d.  the  head  of  the  fchool,  or  band  of 

mafic. 

The  capifcolus  is  alfo  called  fcolafticus,  as  having  the 
inftruclion  of  the  young  clerks  and  chorifters,  how  to 
perform  their  duty. 

CAPITA,  (diftribmion  by)  in  law,  fignihes  the 
appointing  to  every  one  an  equal  mare  of  a  perfonal 
eftate;  when  all  the  claimants  claim  in  their  own  rights, 
as  in  equal  degrees  of  kindred,  and  not  jure  reprxfen- 

tationis.  . 

Capita,  (fucceflion  by),  where  the  claimants  are 
next  in  degree  to  the  anc'eltor,  in  their  own  right,  and 
rot  by  right  of  reprefentation. 

CAPITAL,  of  the  Latin  caput,  »  the  head,"  is 
ufed  on  various  eccalions,  to  exprefs  the  relation  of  a 
head,  chief,  or  principal:   thus, 

Capital  City,  in  geography,  denotes  the  principal 
•city  of  a  kingdom,  ftate,  or  province. 

Capital  Stock,  among  merchants,  bankers,  and  tra- 
ders, iignifles,  the  fum  of  money  which  individuals 
bring  to  make  up  the  common  flock  of  a  partnership 
when  it  is  firft  formed.  It  is  alfo  faid  of  the  ftock 
which  a  merchant  at  firft  puts  into  trade  for  his  account. 
It  likewife  fignifies  the  fund  of  a  trading  company  or 
corporation,  in  which  fenfe  die  word  ftock  is  generally 
added  to  it.  Thus  we  fay,  the  capital  ftock  of  the 
bank  &c.  The  word  capital  is  oppofed  to  that  of  pro- 
fit or  gain,  though  the  profit  often  increafes  the  capital, 
and  becomes  of  itfelf  part  of  the  capital,  when  joined 

with  the  former.  _  .    .     , 

Capital  Crime,  fuch  a  one  as   fubjeds  the  criminal 

*  See  Crime  ro  capital  punithment,   that  is,   to  lofs  of  life*. 

and  Punifl-      Capital  PiBure,  in  painting,  denotes  one  of  the  fined 
and  in  oft  excellent  pieces  of  any  celebrated  mafter. 

Capital  Letters,  in  printing,  large  or  initial  letters, 
wherein  titles,  &c.  are  compofed ;  with  which  all  pe- 
riods, verfes,  &c.  commence;  and  wherewith  alfo  all 
prope'r  names  of  men,  kingdoms,  naiions,  &c.  begin. 
The  practice  which,  for  fome  time,  obtained  among  our 
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printers,  of  beginning  every  fubftantive  with  a  capital, 
is  now  juftly  fallen  into  difrtpute;  being  a  maniftft 
perverlion  of  the  defign  of  capitals,  as  well  as  an  of- 
fence againft  beauty  and  diitinctnefs. 

Capital,  in  architecture,  the  uppermost  part  of  a 
column  or  pilafter,  ferving  as  the  head  or  crowning, 
and  placed  immediately  over  the  fhaft,  and  under  the 
entablature.     See  Architecture. 

CAPITANA,  or  Captain  Galley,  the  chief  or  prin- 
cipal galley  of  a  ftate,  not  dignified  with  the  title  of  a 
kingdom.  The  capitana  was  anciently  the  denomina- 
tion of  the  chief  galley  of  France,  which  the  com- 
mander went  on  board  of.  But  fince  the  fuppreffion 
of  the  office  of  captain-general  of  the  gallies  in  1669, 
they  have  nocapitana,  but  the  firft  galley  is  called  rsatey 
and  the  fecond  par  one. 

CAPITANATA,  one  of  the  12  provinces  of  the 
kingdom  of  Naples,  in  Italy,  bounded  on  the  north  by 
the  Gulph  of  Venice,  on  the  eaft  by  the  Terra  di  Bar- 
ri,  on  the  fouth  by  the  Bafilicata  and  the  Farther  Prin- 
cipal), and  on  the  weft  by  the  county  di  Molife  and 
a  fmall  part  of  Hither  Abruzzo.  It  is  a  level  country, 
without  trees;  the  foil  fandy,  the  air  hot  ;  the  land, 
however,  near  the  rivers  is  fertile  in  paftures.  The 
capital  town  is  Manfredonia. 

CAPITANEATE,  in  a  general  fenfe,  the  fame 
with  capitania.  Capitaneates,  in  Pruflia,  are  a  kind 
of  noble  feuds,  or  eftates,  which,  befides  their  revenue, 
raife  their  owners  to  the  rank  of  nobility.  They  are 
otherwife  called  jtarojlies. 

CAPITANEI,  or  Catanei,  in  Italy,  was  a  deno- 
mination given  to  the  dukes,  marquiifes,  and  counts, 
who  were  called  capitanei  regis.  The  fame  appellation 
was  alfo  given  to  perfons  of  inferior  rank  who  were  in- 
verted with  fees,  formerly  diftinguifhed  by  the  appella- 
tion valvafores  major es. 

CAP1TANEUS,  in  ancient  law  writers,  denotes  a- 
tenant  in  capite,  or  chief. 

Capitaneus  Ecclefia:,  the  fame  with  advocate. 
CAPITANIA,  in  geography,  an  appellation  given 
to  the  12  governments  eftablifhed  by  the  Portuguefe  in 
the  Brafils. 

CAPITATION,  a  tax  or  impofition  raifed  on  each 
perfon,  in  proportion  to  his  labour,  induftry,  office, 
rank,  &c.  It  is  a  very  ancient  kind  of  tribute.  The 
Latins  call  it  tributum,  by  which  taxes  on  perfons  are 
diftinguifhed  from  taxes  on  merchandife,  which  were 
called  veErigalia. 

Capitations  are  feldom  practifed  but  in  great  exi- 
gencies of  ftate.  In  France  the  capitation  was  intro- 
duced by  Louis  XIV.  in  1695  ;  and  is  a  tax  very  dif- 
ferent from  the  taille,  being  levied  from  all  perfons, 
whether  they  befubject  to  the  taille  or  not.  The  clergy 
pay  no  capitation,  but  the  princes  of  the  blood  are  not 
exempted  from  it. 

CAPITE,  in  law,  (from  caput,  i.  e.  rex ;  whence 
ienerein  capite,  is  to  hold  of  the  king,  the  head  or  lord 
paramount  of  all  the  lands  in  the  kingdom)  :  an  an- 
cient tenure  of  land,  held  immediately  of  the  king,  as 
of  his  crown,  either  by  knight's  fervice,  or  by  foccage. 
It  is  now  aboliftied.     See  Tenure. 

Capite  Cenfi,  in  antiquity,  the  loweft  rank  of  Ro- 
man citizens,  who  in  public  taxes  were  rated  the  leaft 
of  all,  being  fuch  as  never  were  worth  above, 365  afTes. 
They  we're  fuppofed  to  have  been  thus  called,  becaufe 

they 


CAP  [i 

Capitol,  they  were  rather  counted  and  marfhalled  by  their  heads 
Capitoline.  than  by  their  eftates.  The  caplte  cenfi  made  part  of  the 
* — "~ "'fixth  clafs  of  citizens,  being  below  the  proletarli,  who 
formed  the  other  moiety  of  that  clafs.  They  were  not 
enrolled  in  the  army,  as  being  judged  not  able  to  fup- 
port  the  expence  of  war  ;  for  in  thofe  days  the  foldiers 
maintained  themfelves.  It  does  not  appear,  that  be- 
fore Cains  Marius  any  of  the  Roman  generals  lifted 
the  capite  cenfi  in  their  armies. 

CAPITOL,  Capitolium,  in  antiquity,  a  famous 
fort  orcaftle,  on  the  Mons  Capitolinus  at  Rome,  where- 
in was  a  temple  dedicated  to  Jupiter,  thence  alfo  de- 
nominated Capitolinus,  in  which  the  fenate  anciently 
affembled  ;  and  which  ftill  ferves  as  the  city-hall,  or 
town-houfe,  for  the  meeting  of  the  confervators  of  the 
Roman  people. — It  had  its  name  capita/,  from  caput,  a 
man's  head,  faid  to  have  been  found  frefh,  and  yet 
bleeding,  upon  digging  the  foundation  of  the  temple 
built  in  honour  of  Jupiter.  Arnobius  adds,  that  the 
man's  name  was  To/us,  whence  captit-tollum. — Thefirft 
foundations  of  the  capitol  were  laid  by  Tarquin  the 
Elder,  in  the  year  of  Rome  139.  His  fuccefTor  Servius 
raifed  the  walls  ;  and  Tarquin  the  Proud  finifhed  it  in 
the  year  221.  But  it  was  not  confecrated  till  the  third 
year  after  the  expulfion  of  the  kings,  and  eftablifhment 
of  the  confulate.  The  ceremony  of  the  dedication  of 
the  temple  was  performed  by  the  conful  Horatius  in 
246. 

The  capitol  confifted  of  three  parts  ;  a  nave  facred 
to  Jupiter  ;  and  two  wings,  the  one  confecrated  to  Juno, 
the  other  to  Minerva  :  it  was  afcended  to  by  ftairs ;  the 
frontifpiece  and  fides  were  furrounded  with  galleries,  in 
which  thofe  who  were  honoured  with  triumphs  enter- 
tained the  fenate  at  a  magnificent  banquet,  after  thefa- 
crifices  had  been  offered  to  the  gods. 

Both  the  infide  and  outfide  were  inriched  with  an  in- 
finity of  ornaments,  the  mod  diftinguifhed  of  which 
was  the  ftatue  of  Jupiter,  with  his  golden  thunderbolt, 
his  fceptre,  and  crown.  In  the  capitol  alfo  were  a 
temple  to  Jupiter  the  guardian,  and  another  to  Juno, 
with  the  mint  ;  and  on  the  defcent  of  the  hill  was  the 
temple  of  Concord.  This  beautiful  edifice  contained 
the  moft  facred  depofits  of  religion,  fuel)  as  the  ancylia, 
the  books  of  the  Sibyls,  ire. 

The  capitol  was  burnt  under  Vitellius,  and  rebuilt 
under  Vefpafian.  It  was  burnt  a  fecond  time  by  light- 
ning under  Titus,  and  reftored  by  Domitian. 

Anciently  the  name  capitol  was  likewife  applied  to 
all  the  principal  temples,  in  moft  of  the  colonies 
throughout  the  Roman  empire  ;  as  at  Conftantinople, 
Jerufalem,  Carthage,  Ravenna,  Capua,  ire. — That  of 
Thouloufe,  has  given  the  name  of  capltouls  to  its  eche- 
vins  or  fheriffs. 

CAPITOLINE  games,  annual  games  inftituted  by 
Camillus,  in  honour  of  Jupiter  Capitolinus,  and  in  com- 
memoration of  the  capitol's  not  being  taken  by  the 
Gauls.  Plutarch  tells  ns,  that  a  part  of  the  ceremony 
confifted  in  the  public  criers  putting  up  the  Hetrurians 
to  fale  by  auction  :  they  alfo  took  an  old  man,  and  ty- 
ing a  golden  bulla  about  his  neck,  expofed  him  to  the 
public  derifion.  Feftus  fays  they  alfo  drefTed  him  in  a 
nretexta — There  was  another  kind  of  Capitoline  games 
inftituted  by  Domitian,  wherein  there  were  rewards 
and  crowns  beftowed  on  the  poets,  champions,  orators, 
hiftorians,  and  muficians.  Thcfelaft  Capitoline  games 
Vol.  IV. 
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were  celebrated  every  five  years,  and  became  fo  famous,  Capitolinus 
that  inftead  of  calculating  time  by  luftra,  they  began 
to  count  by  Capitoline  games,  as  the  Greeks  did  by  O- 
lympiads.     It  appears,   however,   that  this  cuftcm  was 
not  of  long  continuance. 

CAPITOLINUS,  (Julius)  an  hiftorian  in  the  be-- 
ginning  of  the  fourth  age  under  Dioclefian,  to  whom 
he  inferibed  the  Lives  of  Verus,  Antoninus  Pius,  Clo- 
dius  Balbinus,  Macrinus,  the  Maximins,  and  the  Gor- 
dians.  He  wrote  other  lives,  which  are  moft  of  them 
loft. 

CAPITOUL,  or  Capitol,  an  appellation  given 
to  the  chief  magiftrates  of  Thouloufe,  who  have  the  ad- 
miniftration  of  juftice  and  policy  both  civil  and  mer- 
cantile in  the  city.  The  capitouls  at  Thouloufe  are 
much  the  fame  with  the  echevins  at  Paris,  and  with  the 
confuls,  bailiffs,  burger-mafters,  mayors,and  aldermen, 
&c.  in  other  cities.  In  the  ancient  acts  they  are  called 
co?ifules  capltularil  or  capitolini,  and  their  body  capitu- 
lum.  From  this  laft  come  the  words  capltularil  and 
capitouls.  The  appellative  capltolinl  arofe  hence,  that 
they  have  the  charge  and  cuftody  of  the  town-houfe 
which  was  anciently  called  capitol. 

The  office  onlylafts  one  year,  and  ennobles  the  bear- 
ers. In  fome  ancient  acts  they  are  called  capitulumtio- 
blllum  Tolofce.  Thofe  who  have  borne  it,  ftyle  them- 
felves afterwards  burgefles.  They  are  called  to  all  ge- 
neral councils,  and  have  ihcjtis imaginum ;  that  is,  when 
the  year  of  their  adminiftration  is  expired,  their  pic- 
tures are  drawn  in  the  town-houfe  :  a  cuftom  which 
they  have  retained  from  the  ancient  Romans,  as  may 
be  feen  in  Sigonius. 

CAPITOULATE,  an  appellation  given  to  the 
feveral  quarters  or  diftricts  of  the  city  of  Thouloufe, 
each  under  the  direction  of  a  capitoul ;  much  like  the 
wards  of  London,  under  their  aldermen.  Thouloufe 
is  now  divided  into  eight  capltoulaies  or  quarters,  which 
are  fubdivided  into  7iioulans,  each  of  which  has  its 
tithing-man,  whofe  bufinefs  is  to  inform  the  capitoul  of 
what  pafTes  in  his  tithing,  and  toinform  the  inhabitants 
of  the  tithing  of  the  orders  of  the  capitoul. 

CAPITULAR,  or  capitulary,  denotes  an  act 
pailed  in  a  chapter,  either  of  knights,  canons,  or  re- 
ligious. 

The  capitularia,  or  capitulars  of  Charlemagne,  Charles 
the  Bald,  &c.  are  the  laws,  both  ecclefiaftical  and  ci- 
vil, made  by  thofe  emperors  in  the  general  councils 
or  aflemblies  of  the  people ;  which  was  the  way  in  which 
the  conftitutions  of  moft  of  the  ancient  princes  were 
made  ;  each  perfon  prefent,  chough  a  plebeian,  fetting 
his  hand  to  them. 

Some  diftinguifh  thefe  from  laws  ;  and  fay,  they 
were  only  fupplements  to  laws.  They  had  their  name, 
capitulars,  becaufe  divided  into  capitula,  chapters,  or 
fections.  In  thefe  capitulars  did  the  whole  French 
jurifprudence  anciently  confift.  In  procefs  of  time, 
the  name  was  changed  for  that  of  crdonnances. 

Some  diftinguifh  three  kinds  of  capitulars,  according 
to  the  difference  of  their  fubject-matter  :  thofe  on  ec- 
clefiaftical affairs,  are  really  canons,  extracted  from 
councils;  thofe  on  fecular  affairs,  real  laws;  thofe  re- 
lating to  particular  perfons,  or  occafions,  private  re- 
gulations. 

CAPITULATION,  in  military  affairs,  a  treaty 
made  between   the   inhabitants  or  garrifon  of  a  place 
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Capitula-  befiegcd  and  the  befiegers,  for  the  delivering  up  the 
tion.  place  on  certain  conditions.  The  mod  honourable  and 
ordinary  terms  of  capitulation  are,  To  march  out  at 
_,  the  breach  with  arms  and  baggage,  drums  beating,  co- 
lours flying,  a  match  lighted  at  both  ends,  and  fome 
pieces  of  cannon,  waggons  and  convoys  for  their  bag- 
gage, and  for  their  fick  and  wounded. 

Capitulation,  in  the  German  polity,  a  contract, 
which  the  emperor  makes  with  the  electors,  in  the 
name  of  all  the  princes  and  ftates  in  the  empire,  before 
he  is  declared  emperor,  and  which  he  ratifies  before 
he  is  raifed  to  that  fovereign  dignity.  The  principal 
points  which  the  emperor  undertakes  to  obferve  are, 
I.  To  defend  the  church  and  empire.  2.  To  obferve 
the  fundamental  laws  of  the  empire.  And,-  3.  To 
maintain  and  preferve  the  rights,  privileges,  and  im- 
munities of  the  electors,  princes,  and  other  ftates  of 
she  empire,  fpecified  in  the  capitulation.  Thefe  arti- 
cles and  capitulations  are  prefented  to  the  emperor  by 
the  electors  only,  without  the  concurrence  of  the  other 
ftates  who  have  complained  from  time  to  time  of  fuch 
proceedings;  and  in  the  time  of  the  Weftphalian 
treaty,  in  1648,  it  was  propofed  to  deliberate  in  the 
following  diet,  upon  a  way  of  making  a  perpetual  ca- 
pitulation ;  but  the  electors  have  always  found  means 
of  eluding  the  execution  of  this  article.  In  order,  how- 
ever, to  give  fome  fatisfaction  to  their  adverfaries, 
they  have  inferted  in  the  capitulations  of  the  empe- 
rors, and  in  that  of  Francis  I.   in  particular,  a  promife 


138     ]  CAP 

Capo  d'Jflria,  a  confiderable  town  ofltaly,  in  Iftria, 
on  the  gulph  of  Triefle,  with  a  biihop's  fee,  and  fub- 
ject.  to  the  Venetians.  The  air  is  wholefome  and  tem- 
perate ;  its  principal  revenue  confifts  in  wine  and  fait. 
E.  Long.  14.  o.  N.  Lat.  45.  48. 

CAPON,  a  cock-chicken,  gelded  as  fbon  as  left  by 
the  dam,  or  as  foon  as  he  begins  to  crow.  They  are 
of  ufe  either  to  lead  chickens,  ducklings,  pheafants, 
&c.  and  defend  them  from  the  kites  and  buzzards  ; 
or  to  feed  for  the  table,  they  being  reckoned  more  de- 
licate than  either  a  cock  or  a  hen. 

CAPONIERE,  or  Capponiere,  in  fortification,  a 
covered  lodgement,  funk  four  or  five  feet  into  the 
ground,  encompalTed  with  a  little  parapet  about  two 
feet  high,  fcrving  to  fupport  fevcral  planks  covered 
with  earth.  The  caponiere  is  large  enough  to  contain 
15  or  20  foldiers  ;  and  is  ufually  placed  in  the  glacis 
on  the  extremity  of  the  counterfcarp,  and  in  dry 
moats  ;  having  little  embrafures  for  the  foldiers  to  fire 
through. 

CAPPADOCIA,  an  ancient  kingdom  of  Alia, 
comprehending  all  that  country  which  lies  between 
mount  Taurus  and  the  Euxine  fea.  It  was  divided  by 
the  Perfians  into  two  fatrapies  or  governments ;  by  the 
Macedonians  into  two  kingdoms,  the  one  called  Cap- 
padocia adTaurum  ;  the  other,  Cappadocia  adPontum, 
and  commonly  Pontus ;  for  the  hiftory,  &c.  of  which 
laft,  fee  the  article  Pontus. 

Cappadocia  Magna,  or  Cappadocia  properly  fo  call 


to  ufe  all  their  influence  to  bring  the  affair  of  a  perpe-  ed,  lies  between  the  38th  and  41  ft  degrees  of  north  la- 
titude. It  was  bounded  by  Pontus  on  the  north,  Lycao- 
nia  and  part  of  Armenia  Major  on  the  fouth,  Galatia 
on  the  weft,  and  by  Euphrates  and  part  of  Armenia 
Minor  on  the  eaft.  The  firft  king  of  Cappadocia  we 
read  of  in  hiftory  was  Pharnaces,  who  was  preferred 
to  the  crown  by  Cyrus  king  of  Perfia,  who  gave  him 
his  filter  Aiofia  in  marriage.  This  is  all  we  find  re- 
corded of  him,  except  that  he  was  killed  in  a  war  with 
the  Hyrcanians.  After  him  came  a  fucceffion  of  eight 
kings,  of  whom  wc  know  fcarce  any  thing  but  that 
they  continued  faithful  to  the  Perfian  intereft.  In  the 
time  of  Alexander  the  Great,  Cappadocia  was  govern- 
ed by  Ariarathes  II.  who,  notwithftanding  the  vaft 
conquefts  and  fame  of  the  Macedonian  monarch,  con- 
tinued unfhaken  in  his  fidelity 'to  the  Perfians.  Alex- 
ander was  prevented  by  death  from  invading  his  domi- 
nions ;  but  Perdiccas  marching  againft  him  with  a 
powerful  and  well  difciplined  army,  difperfed  his  for- 
ces, and  having  taken  Ariarathes  himfelf  prifoner,  cru- 
cified him,  with  all  thofe  of  the  royal  blood  whom  he 
could  get  into  his  power.  Diodorus  tells  us  that  he 
was  killed  in  the  battle.  He  is  faid  to  have  reigned 
82  years.  His  fon  Ariarathes  III.  having  efcaped  the 
general  (laughter  of  the  royal  family,  fled  into  Arme- 
nia, where  he  lay  concealed,  till  the  civil  diflenfions 
which  arofe  among  the  Macedonians  gave  him  a  fair 


tual  capitulation  to  a  conclufion.  Some  German  au- 
thors own,  that  this  capitulation  limits  the  emperor's 
power;  but  maintain  that  it  does  not" weaken  his  fo- 
vereignty  :  though  the  molt  part  maintain  that  he  is 
not  abfohite,  becanfe  he  receives  the  empire  under 
conditions,  which  fets  bounds  to  an  abfolute  authority. 

CAPITULUM,  in  the  ancient  military  art,  was  a 
tranfverfe  beam,  wherein  were  holes  through  which 
palTed  the  firings  whereby  the  arms  of  huge  engines, 
as  baliftas,  catapultse,  and  fcorpions,  were  played  or 
worked. 

Capitulum,  in  ecclefiaftical  writers,  denoted  part 
of  a  chapter  of  the  Bible  read  and  explained.  In  which 
fenfe  theytfaid,  ire  ad  capitulum,  to  go  to  fuch  a  lec- 
ture. Afterwards  the  place  or  apartment  where  fuch 
theological  exercifes  were  performed  was  denominated 
domus  capituli. 

CAPNICON,  in  antiquity,  chimney-money,  or  a 
tax  which  the  Roman  emperors  levied  for  fmoke,  and 
which  of  confequence  was  due  from  all,  even  the 
pooreft,  who  kept  a  fire.  This  was  firft  invented  by 
Nicephorus. 

CAPNOMANCY,  a  kind  of  divination  by  means 
of  fmoke,  ufed  by  the  ancients  in  their  facrifices.  The 
word  comes  from  jmwve?,  fmoke,  and  /ut,*vruu,  divination. 
The  general  rule  was,  when  the  fmoke  was  thin,  and 


light,  and  rofe  firaight  up,  it  was  a  good  omen  :  if  the     opportunity  of  recovering  his  paternal  kingdom.     A- 
it  was  an  ill  one.-    There  was  alfo  another     mynias,  at  that  time  the  governor  of  Cappadocia,  op- 

pofed  him  :  but  being  defeated  in  a  pitched  battle,  the 
Macedonians  were  obliged  to  abandon  all  the  ftrong 
holds.  Ariarathes,  after  a  long  and  peaceable  reign, 
left  his  kingdom  to  his  fon  Ariaramnes  II.  He  applied 
himfelf  more  to  the  arts  of  peace  than  war,  in  confe- 
quence of  which  Cappadocia  flourifhed  greatly  during 
his  reign.     He  was  fucceeded  by  his  fon  Ariarathes  IV. 

V!  ha 


contrary, 

fpecies  of  capnomancy,  confifting  in  the  obfervation  of 
the  fmoke  rifing  from  poppy  and  jeflamin-feed,  caft  up- 
on lighted  coals. 

CAPO  fino,  a  large  barren  rock  in  the  territory 
of  the  Genoefe,  which  has  a  caftle  on  its  eaftern  peak. 
Near  it  is  a  fmall  harbour  of  the  fame  nanie,  13  miles 
caft  by  fouth  of  Genoa. 
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Cappado-  who  proved  a  very  warlike  prince,  and  having  over- 
cia.        come  Arfaces,  founder  of  the  Parthian  monarchy,  con- 
fiderably  enlarged  his  own  dominions. 

He  was  fucceed  by  Ariarathes  V.  who  marrying 
the  daughter  of  Antiochus  the  Great,  entered  into  an 
alliance  with  that  prince  againft  the  Romans;  but  An- 
tiochus being  defeated,  the  king  of  Cappadocia  was  ob- 
liged to  fne  for  peace,  which  he  obtained,  after  ha- 
ving paid  200  talents  by  way  of  fine,  for  taking  up 
arms  againft  the  people  of  Rome.  He  afterwards  af- 
fifted  the  republic  with  men  and  money  againft  Perfeus 
king  of  Macedon,  on  which  account  he. was  by  the  fe- 
nate honoured  with  the  title  of  the  friend  and  ally  of 
the  Roman  people.  He  left  the  kingdom  in  a  very  flou- 
rilhing  condition  to  his  fon  Mithridates,  who  on  his  ac- 
ceflion  took  the  name  of  Ariarathes  VI. 

This  prince  (furnamed  Philopater,  from  the  filial 
refpect  and  love  he  fhowed  his  father  from  his  very  in- 
fancy) immediately  renewed  the  alliance  with  Rome. 
Out  of  mere  good-nature  he  reftored  Mithrobuzanesfon 
to  Ladriades  king  of  Lelfer  Armenia  to  his  father's 
kingdom,  though  he  forefaw  that  the  Armenians  would 
lay  hold  of  that  opportunity  to  join  Artaxias,  who  was 
then  on  the  point  of  invading  Cappadocia.  Thefe  dif- 
ferences, however,  were  fettled  before  they  came  to 
an  open  rupture,  by  the  Roman  legates  ;  and  Ariarathes 
feeing  himfelf  thus  delivered  from  an  impending  war  by 
the  mediation  of  the  republic,  prefented  the  fenate  with 
a  golden  crown,  and  offered  his  fervice  wherever  they 
thought  proper  to  employ  him.  The  fenate  in  return 
fent  him  a  ftaff,  and  chair  of  ivory;  which  were  pre- 
fents  ufually  beftowed  on  thofe  only  whom  they  looked 
upon  as  attached  to  their  intercft.  Not  long  before 
this,  Demetrius  Soter  king  of  Syria  had  offered  Aria- 
rathes his  fifter  in  marriage,  the  widow  of  Perfeus  kiwg 
of  Macedon  :  but  this  offer  the  king  of  Cappadocia  was 
obliged  to  decline  for  fear  of  offending  the  Romans  ;  and 
his  fo  doing  was  in  the  higheft  degree  acceptable  to 
the  republic,  who  reckoned  him  among  the  chief  of  her 
allies.  Demetrius,  however,  being  greatly  incenfed 
at  the  flight  put  upon  his  lifter,  fet  up  a  pretender  to 
the  throne,  one  Orophernes,  a  fuppofuitious,  or,  as 
others  call  him,  a  natural  fon  of  the  deceafed  king. 
The  Romans  ordered  Eumenes  king  of  Pergamus  to 
affift  Ariarathes  with  all  his  forces  :  which  he  did,  but 
to  no  purpofe  :  for  the  confederates  were  overthrown  by 
Demetrius,  and  Ariarathes  was  obliged  to  abandon  the 
kingdom  to  his  rival.  This  happened  about  159  years 
before  Chrift,  and  the  ufurper  immediately  difpatched 
ambaftadors  to  Rome  with  a  golden  crown.  The  fe- 
nate declined  accepting  the  prefent,  till  they  heard  his 
pretenfions  to  the  kingdom  ;  and  this  Orophernes,  by 
fuborned  witnefTes,  made  appear  fo  plain,  that  the  fe- 
nate decreed  that  Ariarathes  and  he  fhould  reign  as 
partners  ;  but  next  year,  Orophernes  was  driven  out  by 
Attalus  brother  to  Eumenes,  and  his  fuccefTor  to  the 
kingdom  of  Pergamus. 

Ariarathes,  being  thus  reftored,  immediately  de- 
manded of  the  Priennians  400  talents  of  gold  which 
Orophernes  had  depofued  with  them.  They  honeftly 
replied,  that  as  they  had  been  trufted  with  the  money 
by  Orophernes,  they  could  deliver  it  to  none  but  him- 
felf, or  fnch  as  came  in  his  name.  Upon  this,  the  king 
entered  their  territories  with  an  army,  deftroying  all 
with  fire  and  fword,     The  Priennians,  however,   ftill 


perfevered  in  their  integrity;  and  though  the  city  was  Cappa<Jo< 
befieged  by  the  united  forces  of  Ariarathes  and  Atta-  cia- 
his,  not  only  made  an  obftinate  defence,  but  found 
means  to  reftore  the  fum  to  Orophernes.  At  laft  they 
applied  to  the  Romans  for  afftftance,  who  enjoined  the 
two  kings  to  raife  the  fiege,  under  pain  of  being  de- 
clared enemies  to  the  republic.  Ariarathes  immediate- 
ly obeyed  ;  and  marching  his  army  into  Aifyria,  joined 
Alexander  Epiphanes  againft  Demetrius  Soter,  by 
whom  he  had  been  formerly  driven  out  of  his  kingdom. 
In  the  very  firft  engagement  Demetrius  was  (lain,  and 
his  army  entirely  difperfed,  Ariarathes  having  on  that 
occafion  given  uncommon  proofs  of  his  courage  and 
conduct.  Some  years  after,  war  breaking  out  be- 
tween the  Romans  and  Ariftonicus,  who  claimed  the 
kingdom  of  Pergamus  in  right  of  his  father,  Ariarathes 
joined  the  former,  and  was  flain  in  the  fame  battle  in 
which  P.  Craffiis  proconful  of  Alia  was  taken,  and  the 
Roman  army  cut  in  pieces.  He  left  fix  fons  by  his 
wife  Laodice,  on  whom  the  Romans  beftowed  Lycao- 
nia  and  Cilicia.  But  Laodice,  fearing  left  her  chil- 
dren when  they  came  of  age,  fhould  take  the  govern- 
ment out  of  her  hands,  poifoned  five  of  them,  the 
youngeft  only  having  efcaped  her  cruelty  by  being  con- 
veyed out  of  the  kingdom.  The  queen  he rfelf  was  foon 
after  put  to  death  by  her  fnbjects,  who  could  not  bear 
her  cruel  and  tyrannical  government. 

Laodice  was  fucceeded  by  Ariarathes  VII.  who, 
foon  after  his  acceflion,  married  another  Laodice, 
daughter  of  Mithridates  the  great,  hoping  to  find  in 
that  prince  a  powerful  friend  to  fupport  him  againft  Ni- 
comedes  king  of  Bithynia,  who  laid  claim  to  part  of 
Cappadocia.  But  Mithridates  inftead  of  aflifting,  pro- 
cured one  Gordius  to  poifon  his  unhappy  fon-in-law  ; 
and,  on  his  death,  feized  the  kingdom,  under  pretence 
of  maintaining  the  rights  of  the  Cappadocians  againft 
Nicomedes,  till  the  children  of  Ariarathes  were  in  a 
condition  to  govern  the  kingdom.  The  Cappadocians 
at  firft  fancied  themfelves  obliged  to  their  new  pro- 
tector; but,  finding  him  unwilling  to  relign  the  king- 
dom to  the  lawful  heir,  they  rofe  up  in  arms,  and,  dri- 
ving out'  all  the  garrifons  placed  by  Mithridates,  pla- 
ced on  the  throne  Ariarathes  VIII.  eldeft  fon  of  their 
deceafed  king. 

The  new  prince  found  himfelf  immediately  engaged 
in  a  war  with  Nicomedes  ;  but,  being  affifted  by  Mi- 
thridates, not  only  drove  him  out  of  Cappadocia,  but 
ftripped  him  of  a  great  part  of  his  hereditary  domi- 
nions. On  the  conclufion  of  the  peace,  Mithridates, 
feeking  for  fome  pretence  to  quarrel  with  Ariarathes, 
infifted  upon  his  recalling  Gordius,  who  had  murdered 
his  father  ;  which  being  rejected  with  abhorrence,  a  war 
enfued.  Mithridates  took  the  field  firft,  in  hopes  of 
over-running  Cappadocia  before  Ariarathes  could  be  in 
a  condition  to  make  head  againft  them;  but,  contrary 
to  his  expectation,  he  was  met  on  the  frontiers  by  the 
king  of  Cappadocia  with  an  army  no  way  inferior  to 
his  own.  Hereupon  he  invited  Ariarathes  to  a  con- 
ference ;  and,  in  fight  of  both  armies,  {tabbed  him  with 
a  dagger,  which  he  had  concealed  under  his  garment. 
This  ftruck  fuch  terror  into  the  Cappadocians,  that 
they  immediately  difperfed,  and  gave  Mithridates  an 
opportunity  of  poffefling  himfelf  of  the  kingdom  with- 
out the  leaft  oppofition.  The  Cappadocians,  however, 
not   able   to  endure  the   tyranny  of  his  prefects,  foon 
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Cappado-  fhook  ofFthe  yoke;  and  recalling  the  king's  brother, 
cia-        who  had  tied  into  the  province  of  Alia,  proclaimed  hi  in 
~^         king.     He  was  fcarce  feated  on  the  throne,  however, 
before  Mithridates  invaded  the  kingdom  at  the  head 
of  a  very  numerous  army,  and  having  drawn  Ariara- 
thes  to  a  battle,  defeated  his  army  with  great  (laugh- 
ter, and  obliged  him  to  abandon  the  kingdom.     The 
unhappy  prince  foon  after  died  of  grief ;  and   Mithri- 
dates bellowed  the  kingdom  on  his  fon,  who  was  then 
but  eight  years  old,   giving  him  alfo  the  name  of  Aria- 
rathes.    But  Nicomedes  Philopater  king  of  Bythynia, 
fearing  left  Mithridates,  having  now  got  poffeffion  of 
the  whole  kingdom  of  Cappadocia,  Ihonld  invade  his 
territories,  fuborned  a  youth  to  pals  himfelf  for  the 
third  fon  of  Ariarathes,  and  to  prefent  to   them  a  peti- 
tion  in  order  to  be  reftored  to  his  father's  kingdom. 
With  him  he  fent  to  Rome  Laodice,  fitter  of  Mithri- 
dates, whom  he  had  married  after  the  death  of  her  for- 
mer hufbaml  Ariarathes.     Laodice  declared  before  the 
fenate  that  (he  had  three  fons  by  Ariarathes,  and  that 
the  petitioner    was    one   of  them ;    but  that  (he  had 
been  obliged  to  keep  him  concealed,   left  he  (hould  un- 
dergo the  fame  fate  with  his  brothers.     The  fenate  af- 
fured  him  that  they   would  at  all  events  reinftate  him 
in  his  kingdom.     But,   in  the  mean   time,  Mithridates 
having  notice  of  thefe  tranfactions,  difpatched  Gordius 
to  Rome,    to    undeceive  the  fenate,  and  to  perfuade 
them  that  the  youth  to  whom  he  had  refigned  the  king- 
dom of  Cappadocia  was  the  lawful  fon  of  the  late  king, 
and  grandfon  to  Ariarathes  who  had  loft  his  life  in  the 
fervice  of  the  R.omans  againft  Ariftonicus.     This  un- 
expected embaffy  put  the  fenate  upon  enquiring  more 
narrowly  into  the  matter,  whereby  the  whole  plot  was 
difcovered  ;  upon  which  Mithridates   was  ordered  to 
refign   Cappadocia,    and    the  kingdom    was  declared 
free.     The  Cappadocians,  however,  in  a  fhort    time 
fent  ambailadors  to  Rome,  acquainting  the  fenate  that 
they  could  not  live    without   a   king.     This   greatly 
furprifed  the  Romans,  who  had  fuch  an   averfion  to 
royal  authority ;   but  they  gave  them  leave  to  elect  a 
king  of  their  own  nation.     As  the  family  of  Pharna- 
ces was  now  extinct,  the  Cappadocians  chofe  Ariobar- 
zanes;  and  their  choice  was  approved  by  the  fenate, 
he  having  on  all  occafions  (liewn  himfelf  a  fteady  friend 
to  the  Romans. 

Ariobarzanes  had  fcarce  taken  pofleffion  of  his  king- 
dom when  he  was  driven  out  by  Tigranes  king  of  Ar- 
menia ;  who  refigned  Cappadocia  to  the  fon  of  Mithri- 
dates, in  purfuance  of  an  alliance  previoufly  concluded 
between  the  two  parties.  Ariobarzanes  fled  to  Rome  ; 
and,  having  engaged  the  fenate  in  his  caufe,  he  re- 
turned into  Afia  with  Sylla,  who  was  enjoined  to  re- 
ilore  him  to  his  kingdom.  This  was  eafily  performed 
by  Sylla,  who,  with  a  fmall  body  of  troops,  routed 
Gordius  who  came  to  meet  him  on  the  borders  of  Cap- 
padocia at  the  head  of  a  numerous  army.  Sylla,  how- 
ever, had  fcarce  turned  his  back,  when  Ariobarzanes 
was  again  driven  out  by  Ariarathes  the  fon  of  Mithri- 
dates, on  whom  Tigranes  had  beftowed  the  kingdom 
of  Cappadocia.  This  obliged  Sylla  to  return  intoA- 
fia,  where  he  was  attended  with  his  ufual  fuccefs,  and 
Ariobarzanes  was  again  placed  on  the  throne.  After 
the  death  of  Sylla,  he  was  the  third  time  forced  by 
Mithridates  to  abandon  his  kingdom ;  but  Pompey, 
having  entirely  defeated  Mithridates  near  mount  Stel- 


la, reftored  Ariobarzanes  to  his  throne,  and  rewarded  Cappado- 
him  for  hisfervices  during  the  war,  with  the  provinces        cia- 
of  Sophene,  Gordiene,  and  great  part  of  Cilicia.     The  ^—"v— " 
king,  however,  being  now  advanced  in  years,  and  de- 
firous  of  fpending   the  remainder  of  his  life  in  eafe, 
refigned    the  crown  to  his  fon  Ariobarzanes,  in  pre- 
fence  of  Pompey,  and  never  afterwards  troubled  him- 
felf with  affairs  of  (late. 

Ariobarzanes  II.  proved  no  lefs  faithful  to  the  Ro- 
mans than  his  father  had  been.  On  the  breaking  out 
of  the  civil  war  between  Casfar  and  Pompey,  he  fided 
with  the  latter;  but  after  the  death  of  Pompey,  he 
was  received  into  favour  by  Casfar,  who  even  bellowed 
upon  him  great  part  of  Armenia.  While  Caefar  was 
engaged  in  a  war  with  the  Egyptians,  Pharnaces  king 
of  Pontus  invaded  Cappadocia,  and  (tripped  Ariobar- 
zanes of  all  his  dominions ;  but  Casfar  having  defeated 
Pharnaces,  reftored  the  king  of  Cappadocia,  and  ho- 
noured him  with  new  titles  of  friend  (hip.  After  the 
murder  of  Casfar,  Ariobarzanes,  having  refufed  to  join 
Brutus  and  Caffius,  was  by  them  declared  an  enemy  to 
the  republic,  and  foon  after  taken  prifoner  and  put 
to  death.  He  was  fucceeded  by  his  brother  Ario- 
barzanes III.  who  was  by  Marc  Anthony  deprived 
both  of  his  kingdom  and  life  ;  and  in  him  ended  the 
family  of  Ariobarzanes. 

Archelaus,  the  grandfon  of  that  general  of  the  fame 
name  who  commanded  againft  Sylla  in  the  Mithridatic 
war,  was  by  Marc  Anthony  placed  on  the  throne  of 
Cappadocia,  though  nowife  related  either  to  the  fa- 
mily of  Pharnaces  or  Ariobarzanes.  His  preferment 
was  entirely  owing  to  his  mother  Glaphyra,  a  woman 
of  great  beauty,  but  of  loofe  behaviour,  who,  in  re- 
turn for  her  compliance  with  the  defires  of  Anthony, 
obtained  the  kingdom  of  Cappadocia  for  her  fon.  In 
the  war  between  Auguftns  and  Anthony,  he  joined  the 
latter;  but  at  the  interceffion  of  the  Cappadocians, 
was  pardoned  by  the  emperor.  He  afterwards  recei- 
ved from  him  Armenia  the  Leffer,  and  Cilicia  Tra- 
chaea,  for  having  affifted  the  Romans  in  clearing  the 
feas  of  pirates  who  greatly  infefted  thecoaftsof  Afia. 
He  contracted  a  ftrict  friendfliipwith  Herod  the  Great, 
king  of  Judas;  and  even  married  his  daughter  Gla- 
phyra to  Alexander,  Herod's  fon.  In  the  reign  of 
Tiberias,  Archelaus  was  fummoned  to  appear  before 
the  fenate  ;  for  he  had  always  been  hated  by  that  em- 
peror, becaufe  in  his  retiremei  at  Rhodes  he  had  paid 
him  no  fort  of  refpect.  This  had  proceeded  from  no 
averfion  in  him  to  Tiberius,  but  from  the  warning  gi- 
ven Archelaus  by  his  friends  at  Rome.  For  Caius 
Casfar,  the  prefumptive  heir  to  the  empire,  was  then 
alive,  and  had  been  fent  tocompofe  the  differences  of 
the  eaft,  whence  the  friendfhip  of  Tiberius  was  then 
looked  upon  as  dangerous.  But  when  he  came  to  the 
empire,  Tiberius,  remembering  the  difrefpecl  (bown 
him  by  Archelaus,  enticed  the  latter  to  Rome  by 
means  of  letters  from  Livia,  who  promifed  him  her  fon 
Tiberius's  pardon,  provided  he  came  in  perfon  to  im- 
plore it.  Archelaus  obeyed  thefummons,  and,  haften- 
ed  to  Rome ;  where  he  was  received  by  the  emperor 
with  great  wrath  and  contempt,  and  foon  after  accn- 
fed  as  a  criminal  in  the  fenate.  The  crimes  of  which 
he  was  accufed  were  mere  fictions ;  but  his  concern  at 
feeing  himfelf  treated  as  a  malefactor  was  fo  great,  that 
he  died  foon  after  of  grief,  or;  as  others  fay;  laid  vio- 
lent 
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lent  hands  on  himfelf.     He  is  faid  to  have  reigned  50 
years. 

On  the  death  of  Archelaus,  the  kingdom  of  Cappa- 
docia  was  reduced  to  a  Roman  province,  and  governed 
by  thofe  of  the  equeftrian  order.  It  continued  fubjecl 
to  the  Romans  till  the  invafion  of  the  eaftern  empire 
by  the  Turks,  to  whom  it  is  now  fubjecl:,  but  has 
no  diftinguifhing  modern  name.  In  what  was  an- 
ciently called  Cappadocia,  however,  the  Turks  have 
four  Beglerbeglics,  called  Siwas,  Trebizond,  Marafcb, 
and  Cogni, 

In  the  time  of  the  Romans,  the  inhabitants  of  Cap- 
padocia bore  fo  bad  a  character,  and  were  reputed  fo 
vicious  and  lewd,  that,  among  the  neighbouring  na- 
tions, a  wicked  man  was  emphatically  called  a  Cappa- 
docian.  In  after  ages,  however,  their  lewd  difpoiition 
was  fo  corrected  and  reftrained  by  the  pure  doctrines 
of  Chriltianity,  that  no  country  whatever  has  produced 
greater  champions  of  the  Chriftian  religion,  or  given 
to  the  church  prelates  of  more  unblemiihed  charac- 
ters. 

We  have  now  no  fyftem  of  the  Cappadocian  laws, 
and  fcarce  wherewithal  to  form  any  particular  idea  of 
them.  As  to  their  commerce,  they  carried  on  a  con- 
fiderable  trade  in  horfes,  great  numbers  of  which  were 
produced  in  their  country;  and  we  read  of  them  in 
Scripture  as  frequenting  the  fairs  of  Tyre  with  this 
commodity.  As  Cappadocia  abounded  with  mines  of 
iilver,  brafs,  iron,  and  allum,and  afforded  great  ftoreof 
alabafter,  cryftal,  andjafper,  it  is  probable  that  they 
might  fupply  the  neighbouring  countries  with  thefe 
commodities. 

The  religion  of  the  ancient  Cappadocians  was  much 
the  fame  with  that  of  the  Perfians.  At  Comana  there 
was  a  rich  and  ftately  temple  dedicated  to  Bellona  ; 
whofe  battles  the  priefls  and  their  attendants  ufed  to 
reprefent  on  ftated  days,  cutting  and  wounding  each 
other  as  if  feized  with  an  enthufiaftic  fury.  No  lefs 
famous  and  magnificent  were  the  temples  of  Apollo 
Catanius,  and  of  Jupiter  :  the  laft  of  which  had  3000 
facred  fervants,  or  religious  votaries.  The  chief  prieil 
was  next  in  rank  to  that  of  Comana;  and,  according 
to  Strabo,  had  an  yearly  revenue  of  15  talents.  Diana 
Perfica  was  worfhipped  in  a  city  called  Caftaballa, 
where  women  devoted  to  the  warfliip  of  that  goddefs, 
were  reported  to  tread  barefooted  on  burning  coals, 
without  receving  any  hurt.  The  temples  of  Diana  at 
Diofpolis,  and  of  Anias  at  Zela,  were  likewife  held  in 
great  veneration  both  by  the  Cappadocians  and  Arme- 
nians who  flocked  to  them  from  all  parts.  In  the  lat- 
ter were  tendered  all  oaths  in  matters  of  confequence  ; 
and  the  chief  among  the  priefts  was  no  way  inferior 
in  dignity,  power,  and  wealth,  to  any  in  the  kingdom  ; 
having  a  royal  attendance,  and  an  unlimited  authority 
over  all  the  inferior  fervants  and  officers  of  the  temple. 
The  Romans,  who  willingly  adopted  all  the  Juperfti- 
tions  and  fuperftitious  rites  of  the  nations  they  con- 
quered, greatly  increafed  the  revenues  of  this  and  0- 
ther  temples;  conferring  the  priefthood  on  fuch  as 
they  thought  mod  fit  for  carrying  on  their  defigns. — 
We  are  told  that  human  facrifices  were  offered  at  Co- 
mana ;  and  that  this  barbarous  cuflom  was  brought  by 
Oreftes  and  his  fifter  Iphigcnia  fromTaurica  Scythica, 
where  men  and  women  were  immolated  10  Diana.  But 


this  cuflom,  if  ever  it  obtained   at  Cappadocia,  was  a-  Cappanua 
bolilhed  in  the  times  of  the  Romans.  I 

CAPPANUS,  a  name  given  by  fome  authors  to  a 
worm  that  adheres  to  and  gnaws  the  bottoms  of  fhips; 
to  which  it  is  extremely  pernicious,  efpecially  in  the 
Eaft  and  Welt-Indies:  to  prevent  this  feveral  (hips 
have  been  lately  fheathed  with  copper  ;  the  firft  trial  of 
which  was  made  on  a  Britilh  frigate  the  Alarm. 

CAPPARIS,  in  botany:  A  genus  of  the  mono- 
gynia  order,  belonging  to  the  polyandria  clafs  of  plants; 
and  in  the  natural  method  ranking  under  the  25th  or- 
der, Putamhute.  The  calyx  is  tetraphyllous  and  cori- 
aceous; their  petals  are  four;  the  ftamina  are  long ; 
the  fruit  is  a  berry,  carnous,  unilocular  and  peduncu- 
lated, or  furnifhed  with  a  foot-ftalk. 

There  are  feven  fpecies.  The  fpinofa,  or  com- 
mon caper,  is  a  low  fhrub,  generally  growing  one 
of  the  joints  of  old  walls,  the  filfures  of  rocks,  and  a- 
mongft  rubbiih,  in  moll  of  the  warm  parts  of  Europe  : 
it  hath  woody  ftalks,  which  fend  out  many  lateral  flen- 
der  branches,  under  each  of  thefe  are  placed  twofhort 
crooked  fpines,  between  which  and  the  branches  come 
out  the  footftalks  of  the  leaves,  which  are  fmgle,  fhert,. 
and  fnftain  a  round  fmooth  entire  leaf.  At  the  inter- 
mediate joints,  between  the  branches,  come  out  the 
flowers  on  long  foot-ftalks ;  before  thefe  expand,  the 
bud  with  the  impalement  is  gathered  for  pickling. 
Thofe  which  are  laft  expand  in  form  of  a  fingle  role, 
having  five  large  white  petals,  which  are  roundifh  and 
concave;  in  the  middle  are  placed  a  great  number  of 
long  ftamin3,  furrounding  a  ftyle  which  rifes  above 
them,  and  crowned  with  an  oval  germen,  which  after- 
wards becomes  a  capfule  filled  with  kidney-fhaped 
feeds. 

Culttire.  This  plant  is  very  difficultly  preferved  in 
Britain:  it  delights  to  grow  in  crevices  of  rocks,  old 
walls,  &c.  and  always  thrives  belt  in  an  horizontal  pof- 
ture ;  fo  that,  when  planted  either  in  pots  or  in  the 
full  ground,  they  feldom  thrive,  though  they  may  be 
kept  alive  for  fome  years.  They  are  propagated  by 
feeds  in  the  warm  parts  of  Europe,  but  very  feldom  ia 
Britain. 

Ufes.  The  buds,  pickled  with  vinegar,  &c.  are 
brought  to  Britain  annually  from  Italy  and  the  Medi- 
terranean. They  are  fuppofed  to  excite  appetite  and 
affift  digeftion ;  and  to  be  particularly  ufefnl  as  deter- 
gents and  aperients  in  obftrncfions  of  the  liver  and 
fpleen. 

CAPRA,  or  Goat,   a  genus  of  quadrupeds  belong-  Plates, 
ing  to  the  order  of  pecora.     The  horns  are  hollow,  CXXL. 
turned  upwards,  erect,  and  fcabrous.     There  are  eight  GXXir. 
fore-teeth  in  the  under  jaw,  and  none  in   the  upper;  pxxiv* 
and   they  have  no  dog-teeth.     This  genus  confifts  of 
14  fpecies,  viz. 

I.  The  Hxrcus,  or  common  goat,  with  arched  cari- 
nated  horns,  and  a  long  beard.  It  is  a  native  of  the 
eaftern  mountains. 

The  goat  is  an  animal  of  more  fagaciry  than  the 
Iheep.  Inftead  of  having  an  antipathy  at  mankind, 
they  voluntarily  mingle  with  them,  and  are  eafily  ta- 
med. Even  in  uninhabited  countries,  they  betray  no 
favage  difpofitions.  In  the  year  1698,  an  Englifh  vef- 
fel  having  put  in  to  the  ifland  of  Bonavifta,  two  ne- 
groes came  aboard,  and  offered  gratis  to  the  captain  as 

many 
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Capra.  many  goats  as  he  pleafed.  The  captain  expreffed  his 
aftonifhment  at  this  offer.  But  the  negroes  replied, 
that  there  were  only  12  perfons  on  the  ifland  ;  that 
the  goats  had  multiplied  to  fuch  a  degree,  that  they 
were  become  extremely  tronblefome ;  and  that,  inftead 
of  having  any  difficulty  in  catching  them,  they  follow- 
ed the  men  wherever  they  went,  and  were  fo  obftinately 
officious,  that  they  could  not  get  quit  of  them  upon  any 
account  whatever. 

Goats  are  fenfible  of  careffes  and  capable  of  a  con- 
fiderable  degree  of  friendlhip.  They  are  ftronger, 
more  agile,  and  lefs  timid,  than  Cheep.  They  have  a 
lively,  capricious,  and  wandering  difpofition  ;  are  fond 
of  high  and  folitary  places,  and  frequently  deep  upon 
the  very  points  of  rocks.  They  are  more  eafily  fup- 
ported  than  any  other  animal  of  the  fame  fize;  for 
there  is  hardly  an  herb,  or  the  bark  of  a  tree,  which 
they  will  not  eat  with  pleafore.  Neither  are  they 
liable  to  fo  many  difeafes  as  lheep  :  they  can  bear  heat 
and  cold  with  lefs  inconvenience.  The  actions  and 
movements  of  animals  depend  more  upon  the  force  and 
variety  of  their  fenfations  than  the  flructure  of  their 
bodies  :  the  natural  inconftancy  or  fancifulnefs  of  goats 
is  accordingly  cxprefied  by.  the  irregularity  of  their 
actions;  they  walk,  flop  fhorr,  run,  jump,  Ihow,  and 
hide  thcmfelves,  as  it  were  by  mere  caprice,  and  with- 
out any  other  caufe  than  what  arifes  from  the  natural 
vivacity  of  their  temper. 

The  buck  will  copulate  when  he  is  a  year  old,  and 
the  female  when  (he  is  feven  months.  But  as  this  is 
rather  premature,  they  are  generally  reftrained  till 
they  be  18  months  or  two  years.  The  buck  is  bald, 
beautiful,  and  vigorous;  one  is  fufficient  to  ferve  150 
females.  A  buck  for  propagation  fliould  be  large, 
handfome,  and  about  two  years  of  age  ;  his  neck  fliould 
be  Ihort  and  flelhy ;  his  head  flender;  his  ears  pen- 
dent: his  thighs  thick;  his  limbs  firm;  his  hair 
black,  thick,  and  foft ;  and  his  beard  fliould  be  long 
and  bulhy.  The  females  are  generally  in  feafon  from 
September  to  the  end  of  November.  At  that  time 
the  males  arive  whole  flocks  of  the  females  continually 


that  of  the  he-goat  is  moft  in  requeft;  the  whiteft  and     Capra. 

cleareft  is  felected    from    that  which    grows    on  the  /— — ^— ■ * 

haunches,  where  it  is  longeft  and  thickeft:  a  good  fkin 

well  haired  is  fold  for  a  guinea ;  though  a  fkin  of  bad 

hue,  and   fo  yellow  as  to  baffle  the  barber's  fkill  to 

bleach,  will  not  fetch  above  18  d.  or  2  s.     The  Welfh 

goats  are  far  fuperior  in  fize,  and  in  length  and  fnie- 

nefs  of  hair,  to  thole  of  other  mountainous  countries. 

Their  ufual  colour  is  white:   thofe  of  France  and  the 

Alps  are   fhort-haired,  reddiih,  and  the  horns  fmall. 

Bolflers  made  from  the  hair  of  a  goat  were  in  nfe  in 

the   days  of  Saul,  as  appears  from  1  Samuel  xix.  13. 

The  fpecies  yery  probably  was  the  Angora  goat,  which 

is  only  found  in  the  Eaft ;  and  wbofe  foft  and  iilky  hair 

fupplied  a  moft  luxuriant  couch. 

The  fuet  of  the  goat  is  in  great  efTeem  as  well  as  the 
hair.  Many  of  the  inhabitants  of  Caernarvonfhire  fuf- 
fer  thefe  animals  to  run  wild  on  the  rocks  in  winter  as 
well  as  in  fummer;  and  kill  them  in  October  for  the 
fake  of  their  fat,  either  by  fliooting  them  with  bullets, 
or  by  running  them  down  with  dogs  like  deer.  The 
goats  killed  for  this  purpofe  are  about  four  or  five  years 
old.  Their  fuet  will  make  candlesfar  fuperior  in  white- 
nefs  and  goodnefs  to  thofe  made  from  that  of  the  flieep 
or  the  ox,  and  accordingly  brings  a  much  greater  price 
in  the  market ;  nor  are  the  horns  without  their  ufe,  the 
country  people  making  of  them  excellent  handles  for 
tucks  and  pen-knives.  The  fkin  is  peculiarly  well  ad- 
apted for  the  glove  manufactory,  efpecially  that  of  the 
kid:  abroad  it  is  drefTed  and  made  into  ftockings,  bed- 
ticks,  bed-hangings,  iheets,  and  even  (hirts.  In  the 
army  it  covers  the  horfemen's  arms,  and  carries  the 
foot-foldier's  provifions.  As  it  takes  a  dye  better  than 
any  other  fkin,  it  was  formerly  much  ufed  for  hangings 
in  the  houfes  of  people  of  fortune,  being  fnfceptible  of 
the  richefl  colours,  and  when  flowered  and  ornamented 
with  gold  and  iilver  became  an  elegant  and  fuperb  fur- 
niture. 

The  fiefb  is  of  great  ufe  to  the  inhabitants  of  thofe 
countries  which  abound  with  goats;  and  affords  them 
a  cheap  and  plentiful  provilion  in  the  winter-months, 


from   place    to   place,  and   fill  the   whole   atmofphere     when  the  kids  are  brought  to  market.     The  haunches 


around  them  with  their  ftrong  difagreeable  odour  ; 
which,  though  as  difagreeable  as  afafastida  itfelf,  yet 
may  be  conducive  to  prevent  many  diftempers,  and  to 
cure  nervous  and  hyfterical  ones.  Horfes  are  fuppofed 
to  be  much  refrefhed  by  it ;  on  which  account  many 
people  keep  a  he-goat  in  their  ftuds  orftables. 

Goats  go  with  young  four  months  and  an  half,  and 
bring  forth  from  the  latter  end  of  February  to  the  latter 
end  of  April :  having  only  two  teats,'they  generally  bring 
forth  but  one  or  two  young;  fometimes  three  ;  and  in 
good  warm  p.aftures  there  have  been  inftances,  tho'  rare, 
of  their  bringing  forth  four  at  a  time.  They  continue 
fruitful  till  they  are  feven  years  of  age  ;  but  a  buck 
goat  is  feldom  kept  after  he  is  five.  Both  young  and 
old  are  affected  by  the  weather;  a  rainy  feafon  makes 
them  thin,  a  dry  funny  one  makes  them  fat  and 
blithe  :  their  exceffive  venery  prevents  their  longevity  ; 
for  in  our  climate  they  feldom  live  above  11 or  12  years. 

Though  the  food  of  this  animal  cofts  next  to  no- 
thing, as  it  can  fupport  itfelf  even  upon  the  moft  bar- 
ren mountains,  their  produce  is  valuable.  In.  Britain  the 


of  the  goat  are  frequently  falted  and  dried,  and  fupply 
all  the  ufes  of  bacon  :  this  by  the  Welch  is  called  coch 
yr  tvden,  or  hung  venifon.  The  meat  of  a  fplayed  goat 
of  fix  or  feven  years  old  (which  is  called  hyfr)  is  reck- 
oned the  beft ;  being  generally  very  fat  and  fweet.  This 
makes  an  excellent  pafty  ;  goes  under  the  name  of  rock 
venifon  ;  and  is  little  inferior  to  that  of  the  deer. 

The  milk  of  the  goat  is  fweet,  nonrilhing,  and  mc- 
disinal.  It  is  an  excellent  fuccedanenm  for  afs'smilk  ; 
and  has  (with  a  tea-fpoonful  of  hartfhorn  drunk  warm 
in  bed  in  the  morning,  and  at  four  in  the  afternoon, 
and  repeated  for  fome  time)  been  a  cure  for  phthifical 
people  before  they  were  gone  too  far.  In  fome  of  the 
mountainous  parts  of  Scotland  and  Ireland,  the  milk  is 
made  into  whey,  which  has  done  wonders  in  this  and 
other  cafes  where  coolers  and  rcftorativesare  neceffary  ; 
and  to  many  of  thofe  places  there  is  as  great  a  refort 
of  patients  of  all  ranks,  as  there  is  in  England  to  the 
Spas  or  baths.  It  is  not  fuprifing  that  the  milk  of 
this  animal  is  fofalutary,  as  it  browfes  only  on  the  tops, 
tendrils,  and  flowers,  of  the  mountain  fhrubs,  and  me- 


whiteft  wigs  are  made  of  their  hair;  for  which  purpofe     dicinal  herbs;  rejecting  the  grolTer  parts. 


The  blood 
of 
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Capra.     of  the  he-goat,  dried,  was  formerly  reckoned  a  fpecific 
— * *  in  pleurifics,  and  is  even  taken  notice  of  by  Dr  Mead 

for   this  purpofe ;    but   is  now  defervedly   neglected. 

Cheefe  made  of  goats  milk  is    much  valued    in   fomc 

mountainous  countries,  when  kept  to  a  proper  age  ; 

but  has  a  peculiar  tafte  and  flavour. 

a.  The  Angora  goat  is  a  variety  that  is  found  only  in 
the  tract  that  furrounds  Angora  and  Beibazar,  towns 
in  Afiatic  Turkey,  for  the  diftance  of  three  or  four 
days  journey.  Strabo  feems  to  have  been  acquainted 
with  this  kind  ;  for  fpeaking  of  the  river  Halys,  he 
fays,  that  there  are  goats  found  near  it  that  are  not 
known  in  other  parts.  In  the  form  of  their  body  they 
differ  from  the  common  goat,  being  fhoner  ;  their  legs 
too  are  fhoner,  their  fides  broader  and  flatter,  and 
their  horns  ftraighter  ;  but  the  moft  valuable  character- 
istic is  their  hair,  which  is  foft  as  filk,  ©f  a  glofly 
fllvery  whitenefs,  and  curled  in  locks  of  eight  or  nine 
inches  in  length.  This  hair  is  the  bafis  the  fine  Britifh 
camblets,  and  imported  to  England  in  form  of  thread  .; 
for  the  Turks  will  not  permit  it  to  be  exported  raw, 
for  a  reafon  that  does  them  honoar;  becaufe  it  hip- 
pom  a  multitude  of  poor,  who  live  by  fpinning  it. 
The  goat-herds  of  Angora  and  Beibazar  are  extremely 
careful  of  their  flocks,  frequently  combing  and  warn- 
ing them.  It  is  obferved,  that  if  they  change  their 
climate  and  pafturc,  they  lofe  their  beauty:  we  there- 
fore fufpect  that  the  defign  of  Baron  Alftroerner,  a  pa- 
triotic Swede,  turned  out  frnitlefs,  who  imported  fome 
into  his  own  country,  to  propagate  the  breed  for  the 
fake  of  tkeir  hair. 

b.  The  Capricorn  of  Buffon  is  another  variety,  hav- 


[     143     ]  CAP 

The  chamois  is  of  the  fize  of  a  domefuc  goat,  and 
his  hair  is  as  fhort  as  that  of  a  hind.  His  vivacity  is 
delightful,  and  his  agility  truly  admirable.  Thcfe  ani- 
mals are  very  foci al  among  themfelves:  We  find  them 
going  in  pairs,  or  in  little  flocks  of  from  three  to  twen- 
ty ;  and  fometimes  we  fee  from  60  to  100  of  them  dif- 
perfed  in  different  flocks  along  the  declivity  of  the  fame 
mountain.  The  large  males  keep  at  a  diftance  from 
the  reft  except  in  the  rutting  fcafon,  when  they  join 
the  females,  and  beat  off  all  the  young.  At  this  pe- 
riod, their  ardour  is  (till  ftronger  than  that  of  the  wild 
bucks.  They  bleat  often,  and  run  from  one  mountain 
to  another.  Their  feafon  of  love  is  in-  the  month  of 
October  and  November,  and  they  bring  forth  in  March 
and  April.  A  young  female  takes  the  male  at  the 
age  of  18  months.  The  females  bring  forth  one,  but 
rarely  two  at  a  time.  The  young  follow  their  mo- 
thers till  October,  if  not  difperfed  by  the  hunters  or  the 
wolves.  We  are  affured  that  they  live  between  20 and 
30  years.  Their  fiefh  is  very  good.  A  fat  chamois 
goat  will  yield  from  10  to  12  pounds  of  fuet,  which  is 
harder  and  better  than  that  of  the  goat.  The  blood  of 
the  chamois  is  extremely  hot,  and  it  is  faid,  to  have 
qualities  and  virtues  nearly  equal  to  thofe  of  the  wild 
goat.  The  hunters  fometimes  mix  the  blood  of  the 
wild  and  chamois  goat  :  At  other  times  they  fell  the 
blood  of  the  wild  goats  for  that  of  the  chamois.  The 
voice  of  the  chamois  is  a  very  low  and  almoft  imper- 
ceptible kind  of  bleating,  refembling  that  of  a  hoarfe 
domeftic  goat.  It  is  by  this  bleating  that  they  collect 
together,  particulary  the  mothers  and  their  young. 
But,  when  alarmed,  or  when  they  perceive  their  enemy, 
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ing  fhort  horns,  the  ends  turned  forwards,  their  fides     or  any  thing  the  nature  of  which    they   cannot  diitin- 


annulated,  and  the  rings  more  prominent  before  than 
behind. 

II.  The  ib  ex,  or  wild-goat,  is  the  ftock  from  whence 
the  tame  fpecies  fprung.  It  has  large  knotty  horns  re- 
clined upon  its  back,  is  of  a  yellowifh  colour,  and  its 
beard  is  black.  The  females  are  lefs,  and  have  fmaller 
horns,  more  like  thofe  of  a  common  fhe-goat,  and  with 
few  knobs  on  the  upper  furface  :  they  bring  one  young 
one,  feldom  two,  at  a  birth.  They  inhabit  the  higheft 
Alps  of  the  Griffon's  country  and  the  Valais ;  are  alfo 
found  in  Crete-  They  are  very  wild,  and  difficult  to  be 
fliot,  as  they  always  keep  on  the  higheft  points.  Their 
chafe  is  exceedingly  dangerous  :  being  very  ftrong,  they 
often  tumble  the  incautious  huntfmen  down  the  preci- 
pices, except  he  has  time  to  lie  down,  and  let  the  ani- 
mals pafs  over  him.  They  are  faid  not  to  be  long- 
lived. 

III.  The  mambrina,  or  Syrian  goat,  with  reclined 
horns,  pendant  ears,  and  a  beard.  It  is  a  native  of  the 
Eaft.  Their  ears  are  of  a  vaft  length  ;  from  one  to  two 
feet;  and  fometimes  fo  troublefome,  that  the  owners 
cut  off  one  to  enable  the  animal  to  feed  with  more  eafe. 
Thefe  animals  fupply  Aleppo  with  milk. 

IV.  The  rupicapra,  or  chamois-goat,  has  erect  and 
hooked  horns.  The  body  is  of  a  dufky  red  colour;  but 
the  front,  top  of  the  head,  gullet,  and  infide  of  the  ears, 
are  white  ;  the  under  part  of  the  tail  is  blackilh  ;  and 
the  upper  lip  is  a  little  divided.  It  inhabits  the  Alps 
of  Dauphine,  Switzerland,  and  Italy  ;  the  Pyrenean 
mountains  ;  Greece,  and  Crete  :  does  not  dwell  fohigh 
in  the  hills  as  the  ibex,  and  is  found,  in  greater  num- 
bers. 


guifh,  they  advertife  one  another  by  a  kind  of  whiff- 
ling noife.  The  fight  of  the  chamois  is  very  penetrat- 
ing, and  his  fenfe  of  fmelling  is  acute.  When  the 
fees  a  man  diftinctly,  he  flops  for  fome  time,  and  flies 
off  when  he  makes  a  nearer  approach.  His  fenfe  of 
hearing  is  equally  acute  as  that  of  fmelling;  for  he 
hears  the  fmalleft  noife.  When  the  wind  blows  in  the 
direction  between  him  and  a  man,  he  will  perceive  the 
fcent  at  the  diftance  of  more  than  half  a  league. 
Hence,  when  he  fmells  or  hears  any  thing  which  he 
cannot  fee,  he  whiffles  or  blows  with  fuch  force,  that 
the  rocks  and  foreftsre-echoe  the  found.  If  there  are 
many  of  them  near,  they  all  take  the  alarm.  This 
whiffling  is  as  long  as  the  animal  can  blow  without  ta- 
king breath.  It  is  firft  fliarp,  and  turns  flat  at  the 
end.  The  chamois  then  flops  for  a  moment,  looks 
round  on  all  fides,  and  begins  whiffling  afrefh,  which 
he  continues  from  time  to  time.  His  agitation  is  ex- 
treme. He  ftrikes  the  earth  with  his  feet;  he  leaps 
upon  the  higheft  (tones  he  can  find  ;  he  again  looks 
round,  leaps  from  oae  eminence  to  another;  and,  when 
he  difcovers  any  thing,  he  flies  off.  The  whiffling  of 
the  male  is  fharper  than  that  of  the  female.  This 
whiftlingis  performed  through  the  roftrils,  and  con- 
fiftsof  a  ftrong  blowing,  fimilar  to  the  found  which  a. 
man  may  make  by  fixing  histongue  to  the  palate,  with 
his  teeth  nearly  (hut,  his  lips  open,  and  fomewhat  ex- 
tended, and  blowing  long  and  with  great  force.  The 
chamois  feeds  on  the  fineft  herbs.  He  felects  the  moft 
delicate  parts  of  plants,  as  the  flowers  and  the  tender- 
eft  buds.  He  is  very  fond  of  fome  aromatic  herbs, 
particularly  of  the  carline  thiftle  and  genipay,  which 
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are  the  hotteft  plants  that  grow  in  the  Alps, 
he  eats  green  herbs,  he  drinks  very  little.  He  is  very 
fond  of  the  leaves  and  tender  buds  of  ihrubs.  He  ru- 
minates like  the  common  goat.  The  food  he  ufes 
feems  to  announce  the  heat  of  his  conltitution.  This 
animal  is  admired  for  his  large  round  eyes,  whofe  fize 
correfponds  with  the  vivacity  of  his  difpofition.  His 
head  is  adorned  with  two  fmall  horns,  from  half  a  foot 
to  nine  inches  in  length.  Their  colour  is  a  fine  black, 
and  they  are  placed  on  the  front  nearly  between  his 
eyes;  and,  inftead  of  being  reflected  backward,  like 
thofe  of  other  animals,  they  advance  forward  above 
the  eyes,  and  bend  backward  at  the  points,  which  are 
extremely  {harp.  He  adjufts  his  ears  moll;  beautifully 
to  the  points  of  his  horns.  Two  tufts  of  black  hair 
defcend  from  his  horns  to  the  fides  of  his  face.  The 
reft  of  the  head  is  of  a  yellowilh  white  colour,  which 
never  changes.  The  horns  of  the  chamois  are  nfed 
for  the  heads  of  canes.  Thofe  of  the  female  are  fmal- 
ler  and  lefs  crooked.  The  fkin  of  the  chamois,  when 
drefTed,  is  very  ftrong,  nervous,  and  fupple,  and  makes 
excellent   riding-breeches,  gloves,    and    veils.     Gar- 
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When  blows  oppofite  to  them,  and,  when  a  favourable  op- 
portunity occurs,  fhoot  them  with  mufket-balls.  They 
are  likewife  hunted  in  the  fame  manner  as  flags  and 
other  animals,  by  pofling  fome  of  the  hunters  in  nar- 
row paflages,  while  others  beat  about  to  raife  the 
game.  Men  are  preferable  for  this  purpofe  to  dogs  ; 
for  dogs  too  quickly  difperfe  the  animals,  who  fly  off 
fuddenly  to  the  diftance  of  four  or  five  leagues. 

V.  The  depressa  is  an  African  goat,  with  fmall 
depreffed  horns,  bent  inwards,  lying  on  the  head.  It 
is  about  the  fize  of  a  kid  ;  and  the  hair  is  long  and  pen- 
dulous. 

VI.  The  reversa  is  likewife  an  African  goat,  with 
erect  horns,  and  curved  a  little  forwards.  It  is  about 
the  fize  of  a  kid  of  a  year  old.  It  inhabits  Juda  or 
Whidaw  in  Africa. 

VII.  The  gazella  has  long,  erect,  cylindrical 
horns,  annulated  near  the  bafe.  It  inhabits  Egypt,  the 
Cape,  Arabia,  the  Levant,  and  India,  dwelling  in  the 
plains. 

VIII.  The  cervicapra,  with  plated  cylindrical 
horns,  inhabits  Barbary.     The  hair  near  the  horns  is 


mentsof  this  kind  lafi:  long,  and   are  of  great  ufe  to     longer  than  in  any  other  part  of  the  body.     The  fe 


manufacturers.  The  chamois  goats  are  fo  impatient 
of  heat,  that,  in  fummer,  they  are  only  to  be  found 
under  the  fhades  of  caverns  in  the  rocks,  among  mafTes 
of  congealed  fnow  and  ice,  or  in  elevated  forefts  on  the 
northern  declivities  of  the  mod  fcabrous  mountains, 
where  the  rays  of  the  fun  feldom  penetrate.  They 
pa  dure  in  the  mornings  and  evenings,  and  feldom  du- 
ring the  day.     They  traverfe  the  rocks  and  precipices 


males  want  horns.  Mr  Haffelqueft  gives  the  following 
account  of  this  fpecies  :  "  The  cervicapra  is  larger 
fwifter,  and  wilder,  than  the  common  rock-goat,  and 
can  fcarcely  be  taken  without  a  falcon.  It  is  met  with 
near  Aleppo.  I  have  feen  a  variety  of  this  which  is 
common  in  the  Eaft,  and  the  horns  appear  different ; 
perhaps  it  is  a  diftinci  fpecies.  This  animal  loves  the 
fmoke  of  tobacco  ;  and,  when  caught  alive,  will  ap- 


with  great  facility,  where  the  dogs  dare  not  follow  proach  the  pipe  of  the  huntfman,  though  otherwife  more 

them.     There  is  nothing  more  worthy  of  admiration  timid  than  any  animal.   This  is  perhaps  the  only  crea- 

than  to  fee  thefe  animals  climbing  or  defcending  inac-  ture,  befides  man,  that  delights  in  the  fmell  of  apoifon- 

ceffible  rocks.     They  neither  mount  nor  defcend  per-  ous  and  {linking  plant.     The  Arabians  hunt  it  with  a 

pendicularly,  but  in  an  oblique  line.     When  defcend-  falcon  (fa/co  genti/is,  Lin.)     I  had  an  excellentoppor- 

ing,  particularly,  they  throw  themfelves  down  acrofs  tunity  of  feeing  this  fport  near  Nazareth  in  Galilee. 

a  rock  which  is  nearly  perpendicular,  and  of  20  or  30  An  Arab,  mounted  on  a  fwift  courfer,  held  the  falcon 

feet  in  height,  without  having  a  fingle  prop  to  fup-  in  his  hand,  as  huntfmen commonly  do  :  when  heefpied 

port  their  feet.     In  defcending,  they  ftrike  their  feet  the  lock-goat  on  the  top  of  the  mountain,  he  let  loofe 

three  or  four  times  againft  the  rock,  till  they  arrive  at  the  falcon,  which  flew  in  a  direcf  line  like  an  arrow, 

a  proper  refting-place  below.     The  fpring  of  their  ten-  and  attacked  the  animal  ;  fixing  the  talons  of  one  of 

dons  is  fo  great,  that,  when  leaping  about  among  the  his  feet  into  the  cheek  of  the  creature,  and  the  other 

precipices,  one  would  imagine  they  had  wings  inftead  into  its  throat,  extending  his  wings  obliquely  over  the 

of  limbs.     It  has  been  alleged  by  fome,  but  without  animal  ;  fpreading  one  towards  owe  of  its  ears,  and 


foundation,    that  the  chamois,    in 


climbing 


and 


de- 
fcending rocks,  fupports  himfelf  by  his  horns.  It 
is  by  the  flrength  and  agility  of  his  limbs  that  the 
chamois  is  enabled  to  climb  and  defcend  rocks.  His 
legs  are  very  free  and  tall ;   thofe  behind  are  fome- 


the  other  to  the  oppofite  hip.  The  animal,  thus  attack- 
ed, made  a  leap  twice  the  height  of  a  man,  and  freed 
himfelf  from  the  falcon  :  but  being  wounded,  and  lo- 
fing  his  ftrength  and  fpeed,  he  was  again  attacked  by 
the  falcon  ;  which  fixed  the  talons  of  both  its  feet  into 


what  longer,  and  always  crooked,  which  favours  their  the  throat  of  the  animal,  and  held  it  faft,  till  the  hnntf- 

fpringing  to  a  great  diftance  ;  and,  when  they  throw  man  coming  up,  took  it  alive,  and  cut  its  throat  ;  the 

themfelves  from  a  height,  the  hind  legs  receive  the  falcon  drinking  the  blood  as  a  reward  for  his  labour, 

fhock,  and  perform  the  office  of  two  fprings  in  break-  A  young  falcon,  which  was  learning,  was  likewife  put 

ing  the  fall.     In  great  fnows,  and  during  the  rigour  to  the  throat  of  the  goat :  by  this  means  are  young  fal- 

of  winter,  the  chamois  goats  inhabit  the  lower  forefts,  cons  taught  to  fix  their  talons  in  the  throat  of  the  ani- 

and  live  upon  pine  leaves,  the  buds  of  trees,  bufhes,  mal,  as  being  the  propereA  part ;  for  fhould  the  falcon 


and  fuch  green  or  dry  herbs  as  they  can  find  by  fcratch- 
mg  off  the  fnow  with  their  feet.  The  forefts  that  de- 
light them  molt,  are  thofe  which  are  very  full  of  rocks 
and  precipices.  The  hunting  of  the  chamois  is  very 
difficult  and  laborious.  The  mode  mofl  in  life  is  to 
kill  them  by  furprife.     The  hunters  conceal  themfelves 


fix  them  in  the  creature's  hip,  or  fome  other  part  of  the 
body,  the  humfman  would  not  only  lofe  his  game,  but 
his  falcon  alfo:  for  the  animal,  roufed  by  the  Wound, 
which  could  not  prove  mortalj  would  run  to  the  de- 
fertsand  the  tops  of  the  mountains,  whither  its  enemy, 
keeping  its  hold,  would  be  obliged  to  follow  ;   and,  be- 
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behind  rocks  or  laree  ftones,  taking  care  that  the  wind     ing  fepavated  from  its  ma-fler,  mufiofconrfe  perifh." 

fe  IX.  The 
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Capra.         IX.  The  bezoartica,  or  bezoar  goat,  is  bearded, 

— *— — '  and  has  cylindrical,  arched,  and  wholly  annulated  horns.^ 

It  is  a  native  of  Perfia.     The  bezoar  is  found  in  one  of 

its  ftomachs,  called  ahomafus.    See  Bezoar  and  Abo- 

MASUS, 

X.  The  Tartaric  a,  or  faiga  of  Butfbn,  has  cylin- 
drical, flraight,  annulated  horns  ;  the  points  inclining 
inward,  the  ends  fmooth  ;  the  other  part  furrouuded 
with  very  prominent  annuli  ;  of  a  pale  yellow  colour,- 
and  the  greateft  part  femipellucid  ;  the  catting  teeth 
are  placed  fo  loofe  in  their  fockets,  as  to  move  with 
the  leaft  touch.  The  male  is  covered  with  rough  hair 
like  the  he-goat,  and  has  a  very  ftrong  fmell  ;  the  fe- 
male is  fmoother.  The  hair  on  the  bottom  of  the  fides 
and  the  throat  is  long,  and  refembles  wool  ;  flat  on 
the  fides  of  the  neck  and  head  is  hoary  ;  the  back  and 
fides  of  a  dirty  white  ;  the  bread,  belly,  and  inlide  of 
the  thighs,  of  a  mining  white.  The  females  are  defti- 
tute  of  horns.  Thefe  animals  inhabit  all  the  deferts 
from  the  Danube  and  Dnieper  to  the  river  Irtifh,  but 
not  beyond.  Nor  are  they  ever  feen  to  the  north  of 
54  or  55  degrees  of  latitude.  They  are  found  there- 
fore in  Poland,  Moldavia,  about  Mount  Caucafcus,  and 
the  Cafpian  Sea,  and  Siberia,  in  the  dreary  open  deferts, 
where  falt-fprings  abound,  feeding  on  the  fait,  the  a- 
crid  and  aromatic  plants  of  thofe  countries,  and  grow  in 
the  fummer-timc  very  fat  :  but  their  ftefli  acquires  a 
tafte  difagreeable  to  many  people,  and  is  fcarcely  eat- 
able, until  it  is  fufferedto  grow  cold  after  dreffing.  The 
females  go  with  young  the  whole  winter  ;  and  bring 
forth  in  the  northern  deferts  in  May.  They  have  but 
one  at  a  time  ;  which  is  lingular,  as  the  numbers  of 
thefe  animals  are  prodigious.  The  young  are  covered 
with  a  foft  fleece,  like  new-dropt  lambs,  curled  and 
waved.  They  are  regularly  migratory.  In  the  rut- 
tin^-feafon,  late  in  autumn,  they  collect  in  flocks  of 
thoufands,  and  retire  into  the  foutheru  deferts.  In 
the  fpring  they  divide  into  little  flocks,  and  return 
northward  at  the  fame  time  as  the  wandering  Tartars 
change  their  quarters. 

They  very  feldom  feed  alone  ;  the  males  feeding 
promifcuoufly  with  the  females  and  their  young.  They 
rarely  lie  down  all  at  the  fame  time  :  but,  by  a  provi- 
dential inftinct,  fome  are  always  keeping  watch  ;  and 
when  they  are  tired,  they  feemiugly  give  notice  to  fuch 
as  have  taken  their  reft,  who  arife  inftantly,  and 
as  it  were  relieve  the  centinels  of  the  prececding  hours. 
They  thus  often  preferve  themfelves  from  the  attack  of 
wolves,  and  from  the  furprize  of  the  huntfmen.  They 
are  exceffively  fwift,  and  will  outrun  the  flecteft  horfe 
or  grey-hound  ;  yet  partly  through  fear  (for  they  are 
the  moft  timid  of  animals),  and  partly  by  the  fhortnefs 
of  their  breath,  they  are  very  foon  taken.  If  they  are 
but  bit  by  a  dog,  they  inftantly  fall  down,  nor  will 
they  even  offer  to  rife.  In  running  they  feem  to  in- 
cline on  one  fide,  and  their  courfe  is  fo  rapid  that  their 
feet  feem  fcarcely  to  touch  the  ground.  In  a  wild 
ftate  they  feem  to  have  no  voice.  When  brought  up 
tame,  the  young  emit  a  fhorc  fort  of  bleating,  like 
iheep. 

The  males  are  moft  libidinous  animals  :  the  Tartars, 
who  have  fuffkient  time  to  obferve  them,  report  that 
they  will  copulate  twenty  times  together  ;  and  that 
this  ability  arifes  from  their  feeding  on  a  certain  herb, 
which  has  moft  invigorating  powers.  When  taken 
Vol.  IV. 


young,  they  may  eafily  be  made  tame  ;  but  if  caught 
when  at  full  age,  are  fo  wild  and  fo  obfiinate  as  to 
refuie  all  food.  When  they  die,  their  nofes  are  quite 
flaccid. 

They  are  hunted  for  the  fake  of  their  flefh,  horns, 
and  fkins,  which  are  excellent  for  gloves,  belts,  &c. 
The  huntfmen  always  approach  them  againft  the  wind, 
leaft  they  mould  fmell  their  enemy;  they  alfo  avoid 
putting  on  red  or  while  clothes,  or  any  colours  which 
might  attract  their  notice.  They  are  either  fliot,  or 
taken  by  dogs  ;  or  by  the  black  eagle,  which  is  trained 
to  this  fpecies  of  falconry.  Their  belt  feafon  is  in  Sep- 
tember: at  other  times,  the  fkins  are  penetrated  by 
worms.  The  fat  refembles  that  of  mutton;  in  tafte, 
like  that  of  a  buck:  the  head  is  reckoned  the  moft  de- 
licate part. 

XI.TheAMMOttf,  hasfemicircular,  plain,  white  horns, 
and  no  beard.  It  is  about  the  fize  of  a  ram,  and  is  a 
native  of  Siberia. 

XII.  The  ^Eegagrus  of  Pallas, or  Caucafan  goat, 
has  fmooth  black  horns,  fharply  ridged  on  their  upper 
parts,  and  hollowed  on  their  outward  fides.  Noveftiges 
of  knots  or  rings,  but  on  the  upper  furface  are  fome 
wavy  riiings  ;  bend  much  back,  and  are  much  hooked  at 
the  end,  approaching  a  little  at  the  points.  On  the 
chin  is  a  great  beard,  dufky,  mixed  with  cheinut.  The 
fore-part  of  the  head  is  black,  the  fides  mixed  with 
brown:  the  reft  of  the  animal  grey,  or  grey  mixed  with 
ruft-colour.  Along  the  middle  of  the  back,  from  the 
neck  to  the  tail,  is  a  black  lift;  and  the  tail  is  black. 

The  female  is  either  diftitute  of  horns,  or  has  very 
fhort  ones.  In  fize  it  is  fuperior  to  the  largeft  he- 
goats,  but  in  form  and  agility  refembles  a  flag:  yet 
Monardus  compares  it  to  the  he-goat,  and  fays  that  it 
has  the  feet  of  the  goat.  They  inhabit  the  lower 
mountains  of  Caucafus  and  Taurus,  all  Afia  Minor, 
and  perhaps  the  mountains  of  India.  They  abound 
on  the  inhofpitable  hills  of  Laar  and  Khorazan  in  Per- 
fia ;  and  according  to  Monardus  are  alfo  found  in 
Africa.  It  is  an  animal  of  vaft  agility.  Monardus 
was  witnefs  to  the  manner  of  its  faving  itfelf  from  in- 
jury by  falling  on  its  horns ;  for  he  faw  that  which  he 
defcribes  leap  from  a  high  tower,  precipitatingitfelf  oa 
its  horns;  then  fpringing  on  its  legs,  and  leaping  about, 
without  receiving  the  leaft  harm.  This  is  one  of  the 
animals  which  yields  the  once-valued  alexipharmic,  the 
Bezoar-ftone  ;  which  is  a  concretion  formed  of  many 
coats,  incrufting  a  nucleus  of  fmall  pebble,  ftones  of 
fruits,  bits  of  ftraw,  or  buds  of  trees.  The  incrufting 
coatsare  created  from  the  vegetable  food  of  the  ani- 
mals, efpecially  the  rich,  dry,  and  hot  herbs  of  the  Per- 
fian  and  Indian  mountains.  Its  virtues  are  now  ex- 
ploded, and  it  is  reckoned  only  an  abforbent,  and  that 
of  the  weakeft  kind. 

XIII.  Gnou,  with  fcabrous  horns,  and  thick  at  the 
bafe,  bending  forward  clofe  to  the  head,  then  fuddenly 
reverting  upwards.  The  mouth  is  fquare  ;  the  noftrils 
covered  with  broad  flaps.  From  the  nofe,  half  way 
up  the  front,  is  a  thick  oblong-fquare  brnfh  of  long 
ftiff  black  hairs  reflected  upwards,  on  each  fide  of  which 
the  other  hairs  are  long,  and  point  clofely  down  the 
cheek.  Round  the  eyes  are  difpofed  in  a  radiated 
form  feveral  ftrong  hairs.  The  neck  is  fhort,  and  3. 
little  arched.  On  the  top  a  ftrong  and  upright  mane, 
reaching  from  the  horns  beyond  the   flioulders.    On 
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Capra.     the  chin  is  along  white  beard;  and  on  the  gullet  a 
very  long  pendulous  bunch  of  hair.     On  the   breaft, 
and  between  the  fore-legs,  the  hairs  are  very  long  and 
black.     The  tail  reaches  to  the  firft  joint  of  the  legs, 
and  is  full  of  hair  like  that  of  a  horfe,  and  quite  while. 
The   body  is   thick;    and  covered  with  fmooth  fhort 
hair  of  a  ruft  brown    colour  tipt  with  white.     The 
legs  are  long,  elegant,  and  fiender,  like  thofe  of  a  flag. 
On  each  foot  is  only  a  fingle  fpurious  or  hind  hoof. — 
It   is   a  ftrange  compound  of  animals  :  having  a  vail 
head  like  that  of  an  ox  ;  body  and  tail,  like  a  horfe; 
le^s  like  a  (lag;   and  the  finus  lacry oralis  of  an  ante- 
lope.    The  ordinary   fize  of    it    is    about  ihat   of    a 
common    galloway;   the    length  of    it    being    fome- 
what    above  five,  and  height  of  it  rather  more  than 
four  feet. — Thefe  animals  inhabit  in  great  numbers  the 
hue  plains  of  the  great  Namacquas,  far  north  of  the 
Cape  of  Good  Hope,  extending  from  S.  lac.  25.  to  28. 
42.  where   Africa  feems  at  once  to  open  its  vail  trea- 
fures  of  hoofed  quadrupeds.  It  is  an  exceedingly  fierce 
animal :  on   the  fight  of  any  body  it  ufually  drops  its 
head  and  puts  itfelf  into  an   attitude    of  offence;  and 
will  dart  with  its  horns  againft  the  pales  of  the  inclo- 
fure   towards  the  perfons  on  the  outlide ;  yet  it  will 
afterwards  take  the  bread  which  is  offered.     It  will 
often  go  upon  its  knees,  run  fwiftly  in  that  fingular 
pofture,  and  furrow  the  ground  with  its  horns  and  legs. 
The  Hottentots  call  it  Gnou  from   its  voice.     It  has 
two  notes,  one  refembling  the  bellowing  of  an  ox,  the 
other   more  clear.     It   is  called  an  ox  by  the  Euro- 
peans. 

XIV.  The  Dorcas,  or  antelope,  has  cylindrical  an- 
nulated  horns,  bent  backward,  contorted,  and  arifing 
from  the  front  between  the  eyes.  It  is  a  native  of  A- 
frica  and  Mexico.  Thefe  animals  are  of  a  molt  elegant 
and  active  make  ;  of  a  reftlefs  and  timid  difpofition ;  ex- 
tremely watchful ;  of  great  vivacity ;  remarkably  fwift ; 
exceedingly  agile  ;  and  moftof  their  boundings  fo  light, 
fo  elaftic,  as  to  ftrike  the  fpe&ator  with  aftonifhment. 
What  is  very  fingular,  they  will  flop  in  the  middle  of 
their  courfe,  for  a  moment  gaze  at  their  purfuers,  and 
then  refume  their  flight. 

As  the  chafe  of  thefe  animals  is  a  favourite  diverfion 
with  the  eaftern  nations,  from  that  may  be  collected 
proofs  of  the  rapid  fpeed  of  the  antelope  tribe.  The 
grey-hound,  the  fleeteft  of  dogs,  is  unequal  in  the  courfe  ; 
and  the  fportfman  is  obliged  to  call  in  the  aid  of  the  fal- 
con trained  to  the  work,  to  feize  on  the  animal  and 
impede  its  motions,  to  give  the  dogs  time  to  overtake 
it.  In  India  and  Perfia  a  fort  of  leopard  is  made  ufe  of 
in  the  chafe :  this  is  an  animal  that  takes  its  prey, 
not  by  fwiftnefs  of  foot,  but  by  the  greatnefs  of  its 
fprings,  by  motions  fimilar  to  that  of  the  antelope ; 
but  mould  the  leopard  fail  in  its  firft  effay,  the  game 
efcapes. 

The  fieetnefs  of  this  animal  was  proverbial  in  the 
country  it  inhabited  even- in  the  earlieft  times:  the 
fpeed  of  Afahel  is  beautifully  compared  to  that  of  the 
tzebi ;  and  the  Gadites  were  faid  to  be  as  fwift  as  the 
roes  upon  the  mountains.  The  facred  writers  took 
their  iimiles  from  fuch  objects  as  were  before  the  eyes 
of  the  people  they  addreffed  themfelves  to.  There 
is  another  in ftance  drawn  from  the  fame  fubjeft:  the 
difciple  raifed  to  life  at  Joppa  was  fuppofed  to  have 
been  called  Tabiiha,  i.  e.  Dorcas,  or  the  Antelope,  from 


the  beauty  of  her  eyes;  and  this  is  ftill  a  common 
comparifon  in  the  eaft :  Abie  el  Czazel,  or,  "  You  have 
eyes  of  an  Antelope,"  is  the  greateft  compliment  that 
can  be  paid  to  a  fine  woman. 

Some  fpecies  of  the  antelopes  form  herds  of  2000  or 
3000,  while  others  keep  in  fmall  troops  of  five  or  fix. 
They  generally  refide  in  hilly  countries;  though  fome 
inhabit  plains :  they  often  browfe  like  the  goat,  and 
feed  on  the  tender  lhoots  of  trees,  which  give  theirfiefh 
an  excellent  flavour.  This  is  to  be  underftood  of  thofe 
that  are  taken  in  the  chafe;  for  thofe  that  are  fattened 
in  houfes  are  far  lefs  delicious.  The  flefh  of  fome  fpe- 
cies are  faid  10  talte  of  mufk,  which  perhaps  depends 
on  the  qualities  of  the  plants  they  feed  on. 

Mr  Pennant  makes  the  antelope  a  diftinct  genus  of 
animals,  forming  a  link  between  the  goat  and  the  deer  ; 
with  the  firft  of  which  they  agree  in  the  texture  of  the 
horns  which  have  a  core  in  them,  and  they  never  caft 
them  ;  with  the  laft,  in  the  elegance  of  their  form,  and 
great  fwiftnefs.  He  diftinguifhes  feveral  fpecies,  among 
which  he  ranks  thtgazella,  the  cervicapra,  the  bezoar- 
tica,  and  the  tartarica  of  Linnaeus,  defcribed  above, 
vii.  viii.  IX.  x.  with  the  mofchus  grhmniaoi  thefame 
author.     See  Moschus. 

The  other  fpecies  of  antelopes  difliguilhed  by  zoolo- 
gies are  : 

1.  Kevella  of  Pallas,  or  flat-horned  antelope,  has 
horns  twelve  inches  long,  flattened  on  their  fides,  in- 
cliningfirft backwards, bendingin  the  middle,  and  then 
reverting  forwards,  at  their -ends,  and  annulated  with 
from  fourteen  to  eighteen  rings :  the  upper  fide  of  the 
body  is  reddifh  brown ;  the  lower  part  and  buttocks  are 
white:  the  fize  equal  to  a  fmall  roebuck.  They  in- 
habit Senegal;  where  they  live  in  great  flocks,  are 
eafily  tamed  and  are  excellent  meat. 

2.  The  eorine  antelope,  with  very  fiender  horns,  fix 
inches  long,  furrounded  with  circular  ruga  :  on  each 
fide  of  the  face  is  a  white  line  :  beneath  that,  is  one  of 
black  :  the  neck,  body,  and  flanks  are  tawny  ;  belly 
and  infide  of  the  thighs  white,  on  the  knees  is  a  tuft  of 
hair.     It  is  lefs  than  a  roebuck,  and  inhabits  Senegal. 

3.  The  nagor,  or  red  antelope,  with  horns  51  inches 
long;  one  or  two  flight  rings  atthebafe:  ears  much 
longer  than  the  horns:  hair  ftiff  and  bright;  in  all 
parts  cf  a  reddifh  colour,  paleft  on  the  cheft:  tail  very 
fhort.  Inhabits  Senegal  and  the  Cape;  where  it  is 
very  frequent,  and  is  a  common  food. 

4.  Thedamaor  fwift  antelope  (le  Nanguer,  Buff.), 
with  round  horns,  eight  inches  long,  reverting  at  their 
ends.  The  general  colour  is  tawny;  but  this  fpecies 
varies  in  that  particular.  It  inhabits  Senegal ;  and  is 
eafily  tamed.  It  is  very  fwift :  iElian  compares  its 
flight  to  the  rapidity  of  a  whirlwind. 

5.  The  elk-antelope  of  Sparman  (Indian  antelope  of 
Pennant),  has  thick  ftraight  horns,  marked  with  two 
prominent  fpiral  ribs  near  two-thirds  of  their  length, 
fmooth  towards  their  end  ;  fome  above  two  feet  long. 
The  head  is  of  a  reddifh  colour,  bounded  on  the  cheeks 
by  a  dufky  line.  The  forehead  is  broad  ;  the  nofe 
pointed.  On  the  forehead  is  a  ftripe  of  long  loofe 
hairs  ;  and  on  the  lower  part  of  the  dewlap,  a  large 
tuft  of  black  hair.  Along  the  neck  and  back,  from 
head  to  tail,  is  a  black  fhort  mane  :  the  reft  of  the  body 
is  of  a  bhufh  grey,  tinged  with  red.  The  tail  does  not 
reach  to  the  firft  joint  of  the  leg ;   is  covered  with  fhort 
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Capra.     cinereous  hair  ;  and  the  end  tufted  with  long  black  hairs. 

— v '  The  hoofs  are  fhort,   furrounded  at  iheir  junction  with 

the  legs  by  a  circle  of  black  hairs.  The  height  to  the 
flioulders  is  five  feet.  It  is  thick  bodied  and  ftrongly 
made;  but  the  legs  are  (lender.  It  wants  the  Jinus 
lachrymalh.  The  females  are  horned  like  the  males. — 
The  CafFres  call  this  fpecies  empofos  and  pojfo.  The 
Dutch  of  the  Cape  call  it  the  eland  or  elk.  M.  de  Buf- 
fon,  by  miftake,  calls  this  the  coudotis,  which  he  ought 
to  have  beftowed  on  his  condoma.  It  inhabits  India, 
Congo,  and  the  fouthern  parts  of  Africa.  They  live 
in  herds  ;  but  the  old  males  are  often  folitary.  They 
grow  very  fat,  efpecially  about  the  breaft  and  heart  : 
fo  that  they  are  ealily  caught  ;  and  when  purfued,  will 
fometimes  fall  dead  in  the  chafe.  They  are  ilow run- 
ners: when  roufed,  always  go  againftthe  wind,  nor  can 
the  hunters  (even  if  they  front  the  herd)  divert  them 
from  their  courfe.  The  flefh  is  fine  grained,  very' de- 
licious, and  juicy.  The  hide  is  tough:  the  Hottentots 
make  tobacco-pipes  of  the  horns. 

6.  The  cervine  antelope,  or  antelope  bubatisdt FaHas, 
with  horns  bending  outward  and  backward,  almoft  clofe 
at  their  bafe,  and  diftant  at  their  points  ;  twilled  and 
annulated  ;  very  ftrong  and  black  :  the  head  is  large, 
and  like  that  of  an  ox:   the  eyes  are  placed  very  high, 
and  near  to  the  horns  :  the  form  of  the  body  is  a  mix- 
ture of  the  flag  and  heifer  ;  height   to  the  top  of  the 
moulders  four  feet  :  the  tail  is  rather  more  than  a  foot 
long,  afinine,  and  terminated  with  a  tuft  of  hair  :  the 
colour  a  reddifli  brown  ;   white  about  the  rump,  the 
inner  fide  of  the  thighs,  and  lower  part  of  the  belly  :  a 
dark  fpace  occupies  the  top  of  the  back,  the  front  of 
the  upper  part  of  the  fore  legs,  and  hinder  part  of  the 
thighs.     It  inhabits  Barbary,  and  probably  other  parts 
of  Africa,  being  alfo  found   towards  the  Cape  of  Good 
Hope.     It  is  the  bekker  el-wafh  of  the  Arabs,  accord- 
ing to  Dr  Shaw;   who  fays,   that  its  young  quickly 
grow  tame,  and  herd  with  other  cattle.     Mr  Foikal 
mentions  it  among  the  Arabian  animals  of  an  uncer- 
tain genus,  by  the  name  of  bakar  uafch.     This  is  the 
bubalus  of  the  ancients  ;  not  the  buffalo,  as  later  wri- 
ters have  fuppofed.     The  Dutch  of  the  Cape  call  this 
fpecies  hartebeeft.     They  go  in  great  herds  ;  few  only 
are  folitary.     They  gallop  feemingly  with    a  heavy 
pace,  yet  go  fwiftly.     They  drop  on  their  knees  to 
fight  like  the  white-footed  antelope  or  nil-ghau,  and 
the  bofch-bok,  after-defcribed.  The  flefli  is  finegrained 
but  dry. — Mr  Sparman  informs  us,   that  in  this  animal 
there  is  a  pore  one  line  in  diameter,  an  inch  or  an  inch 
and  a  half  below  and  before  the  internal  angle  of  the 
eye.  From  this  pore,  which  is  the  aperture  of  a  carun- 
cle that  lies  below,    there  is  fecreted  a  matter  almoft 
like  ear-wax,  which  he  obferved  the  Hottentots  kept 
in  a  piece  of  fkin   as  a  rare  and  excellent  medicine  ; 
on  the  dried  fkin  of  the  animal,  this  pore  is  fcarcely  to 
be  difcerned.     This  Mr  Sparman  fnppofes  is  the  reafon 
why  fo  great  and  accurate  a  zoologift  as  M.  Pallas  (who 
defcribes  it  in  his  Spialegia  under  the  denomination  of 
jQnt'ilope  bubalis)  makes  no  mention  of  this  pore,  as  he 
made  his  defcriptions  chiefly  from  the  dried  fkinsofthis 
animal.     The  ufe  of  this  pore,  which  is  alfo  found  in 
the  deer,   is  for  affording  freer  refpiration,    a  circum- 
ftance  fo  elfential  to  beafts  of  chafe."    See  Cervus. 

7.  The  fpringer,  with  (lender  horns,  annulated  half 
way,  and  twice  contorted.     The  ears  very  long  and 
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dufky.     The  face,  cheeks,  nofe,  chin,  and  throst,  are 
white.     The  whole  upper  fide  of  the  neck,  part  of  the 
lower,  the  back,  fides,  and  outfide  of  the  limbs,   are  of 
a  pale  yellowifli  brown.     The  cheft,  belly,   and  infide 
of  the  limbs,  are  white  ;  the  fides  and  belly  divided  by 
a  broad  band  of  chefnut,  which  runs  down  part  of  the 
flioulders.     The  tail  reaches  to  the  firft  joint  of  the 
leg  ;  the  upper  part  white  ;  the  lower  black,  and  fur- 
niihed  with  long  hair.     The  buttocks  are  white  ;    and 
from  the  tail  half  way  up  the  back  is  a  ftripe  of  white, 
cxpanfible  at  pleafure.     This  elegant  fpecies  weighs 
about  fifty  pounds,   and  is  rather  Iefs   than  a  roebuck. 
It  inhabits  the  Cape  of  Good  Hope,  where  it  is  called 
the  fpring-bock,  from  the  prodigious  leaps  it  takes  on 
the  fight  of  any   body.     When  alarmed,    it  has  the 
power  of  expanding  the  white  fpace  about  the  tail  into 
the  form  of  a  circle,  which  returns  to  its  linear  form 
when  the  animal  is  tranquil.     Thefe  animals  migrate 
annually  from  the  interior  parts  in  fmall  herds,  and 
continue  in  the  neighbourhood  of  the  Cape  for  two  or 
three   months:    then  join  companies,    and  go  oft  in 
troops  confiding  of  many    thoufands,    covering    the 
great  plains  for  feveral  hours  in  their  paflage.     They 
are  attended  in  their  migrations   by  numbers  of  lions, 
hyasnas,  and  other  wild  beafts,  which  make  great  de- 
ftru&ion  among  them.     They  are  excellent  eating,  and 
with  other  antelopes  are  the  venifon  of  the  Cape.     Mr 
Mafon*  informs    us,  that    they  alfo   make  periodical  *  PhiL 
migrations,  in  feven  or  eight  years,  in  herds  of  many  Tranf. 
hundred  thoufands,  from  the  north,  as  he  fuppofes  from  v°l-  kvi,. 
the  interior  parts  of  Terra  de  Natal.     They  are  com-  P'  io3* 
pelled  to  it  by  the  exceffive  drought  which  happens  in 
that  region,  when  fometimes  there  does  not  fall  a  drop 
of  rain  for  two  or  three  years.    Thefe  animals  in  their 
courfe  defolate    Caffraria,    fpreading  over  the  whole 
country,  and  not  leaving  a  blade  of  grafs.     Lions  at- 
tend them  ;  where  one  of  thofe  beafts  of  prey  are,  his 
place  is  known  by  the  vaft  void  vifible  in  the  middle  of 
the  timorous  herd. 

8.  The  ftriped  antelope,  has  fmooth  horns,  twilled 
fpirally,  and  comprefTed  tideways,  with  a  ridge  on  one 
fide  following  the  wreaths  :  they  confift  of  three  bends; 
and  are  fometimes  four  feet  and  a  half  long  meafured 
in  a  ftraight  line.  They  are  naturally  of  a  dufky  co- 
lour, and  wrinkled  ;  but  are  generally  brought  over 
highly  polifhed.  The  females  are  deftitute  of  horns. 
In  the  upper  jaw  is  a  hard  horny  fubftance,  difpofed  in 
ridges.  The  length  of  the  animal  is  nine  feet ;  the  legs 
are  (lender  :  the  general  colour  is  of  areddifheaft,  mixed 
with  grey  ;  and  from  the  tail,  along  the  top  of  the 
back,  to  the  flioulders,  is  a  white  ftripe  ;  from  which 
are  feven  others,  four  pointing  towards  the  thighs, 
and  three  towards  the  belly  ;  but  they  vary  in  number 
of  ftripes.  On  the  upper  part  of  the  neck  is  a  ihort 
mane  :  beneath  the  neck,  from  the  throat  to  the  breaft, 
are  fome  long  hairs  hanging  down.  It  inhabits  the 
Cape  of  Good  Hope,  where  it  is  called  coedoes,  and  is 
faid  to  leap  to  a  moft  aftonifliing  height.  This  fpecies 
wants  the  fitius  lachryvialis. 

9.  The  bofch-bok,  or  wood-goat  of  the  Cape,  a 
fpecies  of  antelope,  according  to  Mr  Sparman,  un- 
known to  all  the  cnltivators  of  natural  hiftory,  whether 
ancient  or  modern,  till  he  defcribed  it  in  the  memoirs 
of  the  Swedifh  academy  for  the  year  17S0,  quarter 
3d,  by  the   name  of  antilope  fylvatica.     This  animal 
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Capra.     has  obtained  the  name  it  goes  by,  in  confeqnence  of 

' « '  its  being  the   only  one  among  the  gazels  in  Africa, 

which  may  be  properly  faid  to  live  in  the  woods  and 
groves.    In  fize,  the  bofch-bok  is  fomewhat  above  two 
feet  and  a  half  high.     The  horns  are  ten  inches  and  a 
half  long;  the  ears  half  the  length  of  the  horns,  or 
five  inches. — The  horns  are  black,  in  fome  meafure 
triangular,  and  at  the    fame   time  wreathed,  fo   that 
both  the  fides  and  angles  have   fomewhat  of  a  fpiral 
turn.     At    bottom  they  are   rather  rough,    in  confe- 
quence   of  a  fet  of  almort  innumerable  wavy-rings  ; 
which,  however,  are  not  elevated  much  above  the  fur- 
face.     At  top  they  are  conical  and  (harp-pointed,  and 
in  that  pan  as  fmooth  as  though  they  had  been  poli fil- 
ed.    The  teeth  of  this  animal  are  like  thofe  of  other 
antelopes.     It  has  no  fore-teeth  or  incifores  except  in 
the  lower  jaw,  where  it  has  eight. — There  is  no  porus 
ceriferus  in  this,  as  there  is  in  fome  other  antelopes. 
The  hairs  on  the  head  are  very  fliort  and  fine  ;  after- 
wards they  become  more  rough  and  rugged,  refem- 
bling  goats  hair  more  than  that  of  gazels  or  harts. 
Forwards  on  the  neck,  breart,  fides,  and  belly,  they 
are  an  inch  and  a  half  or  two  inches  long.     On  the 
ridge  of  the  neck,  and  fo  on  all  along  that  of  the  back, 
they  are  three  or  four  inches  in  length,  fo  as  to  form 
a  kind  of  mane   there,  terminating  in  a  tail  about  a 
finger's  breadth  long.     On  the  hind  part  of  the  thighs 
and  buttocks  like  wife,  the  hairs  are  eight  inches  long  ; 
the  legs  and  feet  are  (lender,  and  covered   with  (hort 
hairs  ;  the  fetlock-joints  are  fmall  ;   the  nofe  and  un- 
der-lip are  decorated  with  black-whifkers  about  an  inch 
long.     The  predominant  colour  in  this  animal  is  dark- 
brown,  which  occupies  the  principal  part  of  the  fides, 
the  back,  the  upper  part  of  the  tail,  the  upper  part 
of  the  chert  and  fore-ribs,  and   the   fore-part  of  the 
belly.     A  rtill   darker  brown,  bordering  upon  black, 
is  difcoverable  on   the   outlide  of  the  (boulders,    and 
fome  part  of  the  fore-ribs.     The  fore-part  of  the  nofe, 
from  the  eyes  to  the  muzzle,  is  of  a  foot  colour.     The 
ears  are  like  wife  as  black  as  foot  on  the  outfide,   but 
on  the  infide  grey  ;  and  both  outwards  and  inwards 
covered  with  hairs  rtill  fhorter  than  thofe  on  the  head  ; 
excepting  half  the  fore-part  of  the  lower  edge,  where 
the  hairs  are  white  and  half  an  inch  long.      Divers 
fmall  white  fpots,  from  nine  to  twelve  in  all,  are  feen 
on  each  of  the  haunches  and  on  the  fides  near  them.  A 
narrow  line  of  long  white  hairs  extends  from  the  neck 
all  along  the  back  and  tail,  in  the  midft  of  the  long 
brown  hairs  already  defcribed.     From  the  chine  of  the 
back  to  the  fides  run  five  white  parallel  rtreaks,  which, 
however,  are  only  difcoverable  by  a  clofe  infpection. 

This  creature  does  much  mifchief  to  the  vineyards 
and  kitchen-gardens  of  the  Cape  colonifts  ;  and  it 
(hows  a  great  -deal  of  craft  and  artifice  in  avoiding  the 
fnares  and  traps  fet  for  it,  as  well  as  the  ambufcades 
of  the  fportfmen.  As  the  bofch-bok  runs  but  (lowly, 
it  fometimes  happens  that  he  is  caught  by  dogs. 
When  he  fees  there  is  no  other  rcfource,  he  puts  him- 
felf  in  a  pofture  of  defence  ;  and  when  he  is  going  to 
butt,  kneels  down,  like  the  white-footed  antelope  and 
the  hartbeeft.  The  colonirts  are  not  very  fond  of 
hunting  him  in  this  manner,  as  the  bead;  on  this  occa- 
-  fion  generally  fells  his  life  at  a  very  dear  rate,  by  go- 
ring and  killing  fome  of  their  beft  and  mort  fpirited 
hounds.    This  creature's  horns,  which  are  its  chief 


defence,  fometimes  alfo  prove  its  bane,  by  being  en- 
tangled in  the  bufhes  and  fmall  branches  of  trees, 
which  thus  Hop  the  beart  in  its  flight.  In  fome  mea- 
fure to  avoid  this,  it  carries  its  nofe  horizontally  and 
ftraight  forward  while  it  runs;  fo  that  its  horns  lie,  as  it 
were,  directly  on  its  neck  :  notwithftanding  which, 
their  horns  are  generally  worn  away  a  little  on  the 
fore-part,  and  thus  acquire  fome  degree  of  poiifh. — 
This  fpeeies  of  antelope  is  monogamous,  or  keeps  in 
pairs.  It  is  fwifter  in  woodlands  than  the  dogs,  which 
likewife  fooner  lofe  fcent  of  him  there.  The  female, 
which  is  without  horns,  and  on  that  account  runs 
about  in  the  forert  more  free  and  unimpeded,  does  not 
fuffer  herfelf  fo  eafily  to  be  hunted  out  of  the  woods, 
having  there,  as  well  as  on  the  plains,  a  more  certain 
defence  againft  the  dogs  in  her  legs,  than  the  male 
has  in  his  horns,  efpecially  as  flic  is  not  fo  bulky  and 
hea-vy  as  the  male.  Her  bread  is  faid  to  be  very 
plump  and  flefhy,  but  the  fieih  in  general  is  not  very 
tender. 

10.  The  leucoryx  with  the  nofe  thick  and  broad, 
like  that  of  a  cow  ;  the  ears  fomewhat  douching  ; 
body  clumfy  and  thick  :  The  horns  long,  very  dightly 
incurvated,  dender,  annulated  part  of  the  way  ;  black, 
pointed.  The  tail  reaching  to  the  firrt  joint  of  the 
legs,  and  tufted.  The  colour  is  in  all  parts  a  fnowy 
whitenefs,  except  the  middle  of  the  face,  fides  of  the 
cheeks,  and  limbs,  which  are  tinged  with  red. — This 
fpeeies  is  about  the  fize  of  a  Welch  runt  ;  and  inha- 
bits Gow  Bahrein,  an  ide  in  the  gulph  of  Baffora. 

11.  The  picta,  white-footed  antelope,  or  nyl-ghau  ; 
with  diort  horns,  bending  a  little  forward  ;  ears  large, 
marked  with  two  black  ftripes  ;  a  fmall  black  mane  on 
the  neck,  and  half  way  down  the  back  :  a  tuft  of 
long  black  hairs  on  the  fore-part  of  the  neck  ;  above 
that,  a  large  fpot  of  white  ;  another  between  the  fore- 
legs on  the  cheil:  one  white  fpot  on  each  fore- foot  ; 
two  on  each  hind-foot  :  the  tail  is  long,  tufted  with 
black  hairs.  The  colour  of  the  male  is  a  dark  grey. 
The  female  is  of  a  pale  brown  colour  ;  with  a  mane, 
tuft,  and  rtriped  ears,  like  the  male  ;  on  each  foot 
three  tranfverfe  bands  of  black  and  two  of  white:  It 
is  deditnte  of  horns.  The  height  to  the  top  of  the 
diouldersis  four  t'ett  and  an  inch  ;  the  length  from  the 
bottom  of  the  neck  to  the  anus,  four  feet.  The  head 
is  like  that  of  a  (lag  ;  the  legs  are  delicate. — Thefe  ani- 
mals inhabit  the  diltant  and  interior  parts  of  India,  re- 
mote from  the  fettlements.  They  are  brought  down 
as  curiofities  to  the  Europeans,  and  have  of  late  years 
been  frequently  imported  into  England.  In  the  days 
of  Aurenge  Zebe,  they  abounded  between  Delhi  and 
Lahor,  on  the  way  to  Cachemire.  They  were  called 
nyl-ghau,  or  blue  or  grey  bulls ;  and  were  one  of  the  ob- 
jects of  chafe,  with  that  mighty  prince,  during  his 
journey.  They  were  inclofed  by  his  army  of  hunters 
within  nets,  which  being  drawn  clofer  and  clofer,  at 
length  formed  a  fmall  precinct  :  into  this  the  king, 
hisomrahs,  and  hunters,  entered,  and  killed  the  beads 
with  arrows,  fpears  or  mufkets;  and  fometimes  in  fuch 
numbers,  that  Aurenge  Zebe  ufed  to  fend  quarters  as 
prefents  to  all  his  great  people.  They  are  udrally 
very  gentle  and  tame,  will  feed  readily,  and  lick  the 
hands  which  give  them  food.  In  confinement  they 
will  eat  oats,  but  prefer  grafs  and  hay  ;  are  very  fond 
of  wbeaten  bread  ;  and  when  thirfty,  they  will  drink 
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at  a  time.  They  are  faid  to  be  at 
times  very  vicious  and  fierce.  When  the  males  fight, 
they  drop  on  their  knees  at  a  diftance  from  one 
another,  make  their  approaches  in  that  attitude,  and 
when  they  come  near,  fpring  and  dart  at  each  other. 
They  will  ofen,  in  a  ftate  of  confinement,  fall  into  that 
pofhire  without  doing  any  harm.  They  will,  not- 
withftanding,  attack  mankind  unprovoked.  A  la- 
bourer, who  was  looking  over  fome  pales  which  inclo- 
fed  a  few  of  them,  was  alarmed  by  one  of  ihe  males 
flying  at  him  like  lightning;  but  he  was  faved  by  the 
intervention  of  the  woodwork,  which  it  broke  to 
pieces,  and  at  the  fame  time  one  of  its  horns. — They 
have  bred  in  England,  they  are  fuppofed  to  go  nine 
months  with  young,  and  have  fometimes  two  at  a 
birth. 

12.  The  fcripta,  orharnefTed  antelope  (legu'ib,  Buff.) 
has  ftraight  horns  nine  inches  long,  pointing  back- 
wards, with  two  fpiral  ribs.  The  general  colour  is  a 
deep  tawny  ;  but  the  fides  are  mod  fingularly  marked 
with  two  tranfverfe  bands  of  white,  crolfed  by  two 
others  from  the  back  to  the  belly;  the  rump  with 
three  white  lines  pointing  downwards  on  each  fide; 
and  the  thighs  are  fpotted  with  white.  The  tail  is 
ten  inches  long,  covered  with  long  rough  hairs. — It 
inhabits  the  plains  and  woods  of  Senegal,  living  in 
large  herds.  It  is  frequent  at  the  Cape,  where  it  is 
called  the  bonte-bok,  or fpotted  goat. 

CAPRA-Saltans,  in  meteorology,  a  fiery  meteor  or 
exhalation  fometimes  feen  in  the  atmofphere.  It  forms 
an  inflected  light,  refembling-in  fome  meafure  the  ca- 
perings  of  a  goat ;  whence  it  has  its  name. 

CAPRALA,  an  ifle  of  Italy,  in  the  Tufcan  fea,  to 
the  north-eaft  of  Corfica,  on  which  it  depends.  It  is 
pretty  populous,  and  has  a  ftrong  caftle  for  its  defence. 
It  is  about  15  miles  in  circumference.  E.Long,  ir. 
5.  N.  Lat.  43.  15. 

CAPRAR1A,  in  botany  :  A  genus  of  the  angio- 
fpermia  order,  belonging  to  the  didynamia  clafs  of 
plants;  and  in  the  natural  method  ranking  under  the 
40th  order,  -perfoliate?.  The  calyx  is  quinquepartite  ; 
the  corolla  campanulated,  quinquefid,  with  acute  feg- 
ments  ;  the  capfule  bivalved,  bilocular,  and  polyfper- 
mous.  There  is  but  one  fpecies,  the  bifiora,  which  is 
a  native  of  the  warm  parts  of  America.  Being  a 
tronblefome  weed,  and  without  beauty,  it  is  never  cul- 
tivated, except  in  botanic  gardens  for  the  fake  of  va- 
riety. 

CAPRAR.OLA,  one  of  the  moft  magnificent  pa- 
laces in  Italy,  feated  on  a  hill,  in  Ronciglione,  whofe 
foot  is  watered  by  the  river  Tircia.  It  was  built  by 
cardinal  Farnefe  ;  and  has  five  fronts,  in  the  middle  of 
which  is  a  round  court,  though  all  the  rooms  are  fquare, 
and  well  proportioned.  It  is  27  miles  north-welt  of 
Rome. 

CAPRE.E.     See  Capri. 

CAPREOLUS  (Elias),  an  excellent  civilian,  and 
learned  hiltorian,  born  in  Brtfcia  in  Italy,  wrote  an 
hiftory  of  Brefcia,  and  other  works  :   died  in  1 519. 

CAPRI,  (anciently  Caprea),  a  city  and  ifland  at  the 
entrance  of  the  gulph  of  Naples,  E.  Long.  14.  50.  N. 
Lat.  40.  4$. — The  illand  is  only  four  miles  long  and 
one  broad;  the  city  is  a  bilhop's  lee,  fituated  on  a 
high  rock  at  the  welt  end  of  the  illand.  Capreae  was 
anciently  famous  for  the  retreat  of  the  emperor  Tibe- 


rius for  feven  years,  during  which  he  indulged  himfelf  C^pri 
in  the  moft  fcandalous  debaucheries*.  Before  Tiberius  If 
came  hither,  Capri  had  attracted  the  notice  of  Augnf-  ^'aPnf;'ca* 
tus  as  a  moft  eligible  retreat,  though  in  fight  of  popu-  10  '  - 
lous  cities,  and  almolt  in  the  centre  of  the  empire.  His  *  See  TV- 
fucceffor  preferred  it  to  every  other  refidence  ;  and  in  heriuu 
order  to  vary  his  pleafures,  and  enjoy  the  advantages 
as  well  as  avoid  the  inconveniences  of  each  revolving 
feafon,  built  twelve  villas  in  different  fituations,  dedi- 
dicated  to  the  twelve  greater  gods  :  the  ruins  of  fome 
of  them  are  ftill  to  be  feen  :  at  Santa  Maria  are  exten- 
five  vaults  and  refervoirs  ;  and  on  an  adjoining  brow 
are  the  remains  of  a  light-honfe  ;  two  broken  columns 
indicate  the  entrance  of  the  principal  court.  Ac- 
cording to  Dion  Caffius,  this  ifiand  was  wild  and  bar- 
ren before  the  Csefars  took  it  under  their  immediate 
protection:  at  this  day  a  large  portion  of  its  furface 
is  uncultivated  and  impracticable  ;  but  every  fpot  that 
will  admit  the  hoe  is  induftrioiifly  tilled,  and  richly 
laden  with  the  choiceft  productions  of  agriculture.  The 
odium  attached  to  the  memory  of  Tiberius  proved  fa- 
tal to  his  favourite  abode  ;  fcarce  was  his  death  pro- 
claimed at  Rome,  when  thefenate  iffued  ordersfor  the 
demolition  of  every  fabric  he  had  raifed  on  the  ifland, 
which  by  way  of  punifhment  was  thenceforward  de- 
ftined  to  be  a  ftate  prifon.  The  wife  and  filter  of 
Commodus  were  banifhed  to  its  inhofpitable  rocks, 
which  were  foon  ftained  with  their  blood.  In  the  middle 
ages  Capri  became  an  appendage  of  the  Amalfitan  re- 
public, and  after  the  downfall  of  that  ftate,  belonged 
to  the  duchy  of  Naples.  There  flood  a  pharos  on  this 
ifiand,  which,  a  few  days  before  the  death  of  Tiberius^ 
was  overthrown  by  an  earthquake. 

CAPRIATA,  (Peter  John)  a  civilian  and  hiftorian, 
was  born  at  Genoa.  He  wrote  in  Italian,  the  hiftory 
of  the  wars  of  Italy  ;  an  Englifh  tranflation  of  which 
was  printed  in  London  in  1663. 

CAPRICORN,  in  aftronorny,  one  of  the  12  figns 
of  the  zodiac.     See  Astronomy,  n°  404. 

The  ancients  accounted  Capricorn  the  tenth  fign; 
and  when  the  fun  arrived  thereat,  it  made  the  winter 
folftice  with  regard  to  our  hemifphere  :  but  the  ftars 
having  advanced  a  whole  fign  towards  the  eaft,  Capri- 
corn is  now  rather  the  nth  fign  ;  and  it  is  at  the  fun's 
entry  into  Sagittary  that  the  folftice  happens,  though 
the  ancient  manner  of  fpeaking  is  ftill  retained. 

This  fign  is  represented  on  ancient  monuments,  me- 
dals, &c.  as  having  the  fore-part  of  a  goat  and  the  hind- 
part  of  a  fifh,  which  is  the  form  of  an  iEgipan  j  fome- 
times fimply  under  the  form  of  a  goat. 

Tropic  of  Capricorn,  a  leffer  circle  of  the  fphere, 
which  is  parallel  to  the  equinoctial,  and  at  230  30'  di- 
stance from  it  fonth wards  ;  palling  through  the  begin- 
ning of  Capricorn. 

CAPRIFICATION,  a  method  11  fed  in  the  Levant, 
forripening  the  fruit  of  the  domeflic  fig-tree,  by  means 
of  infects  bred  in  that  of  the  wild  fig-tree.. 

The  moft  ample  and  fatisfactory  account  of  this 
curious  operation  in  gardening  are  thofe  of  Tourne» 
fort  and  Pontedera :  the  former,  in  his  Voyage  to  the 
Levant,,  and  in  a  Memoir  delivered  to  the  academy  of 
fciences  at  Paris  in  170s ;  the  latter,  in  the  Antholog'ia.. 
The  fubftance  ot  Tournefort's  account  follows;  "  Of 
the  thirty  fpecies  or  varieties  of  the  domeflic  fig-tree 
which  are  cultivated  in  France,  Spain,  and  Italy,  there 
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Caprifica-  are  but  two  cultivated  in  the  Archipelago.     The  fir  ft 
tion.      fpecies  is  called  ortios,  from  the  old  Greek  er'wos,  which 
^"~~,,'"~  "*  anfwers  to  caprificus  in  Latin,  and  fignifies  a  wild  fig- 
tree.     The  fecond  is  the  domeftic  or  garden  fig-tree. 
The  former  bears  fucceffively,  in  the  fame  year,  three 
forts  of  fruit,  called  for nites,  cratitires,  and  orni,  which, 
though  not  good  to  eat,   are  found   abfohuely  neceffary 
towards  ripening  thofeof  the  garden-fig.     Thefe  fruits 
have  a  fleek  even  fkin  ;  are  of  a  deep  green  colour  ; 
and  contain  in  their  dry  and  mealy  inlide  feveral  male 
and  female  flowers  placed  upon  diftincl  foot-ftalks,   the 
former  above  the  latter.  The  fornites  appear  in  Auguft, 
and  continue  to  November  without  ripening:  in  thefe 
are   bred  fmall  worms,   which  turn  to  a  fort  of  gnats, 
nowhere  to  be  feen  but  about  thefe  trees.     In   October 
and  November,  thefe  gnats  of  themfelvesmake  a  punc- 
ture into  the   fecond  fruit,  which  is  called  cratitires. 
Thefe  do  not  fhew  themfelves  till  towards  the  end  of 
September.    The  fornites,  gradually  fall  away  after  the 
gnats  are  gone  ;  the  cratitires  on  the  contrary,  remain 
on  the  tree  till  May,  and  enclofe  the  eggs  depofited  by 
the  gnats  when  they  pricked  them.     In  May,  the  third 
fort  of  fruit  called  orni,  begins  to  be  produced  by  the 
wild  fig-trees.     This   is  much  bigger  than  the  other 
two:  and  when  it  grows  to  a  certain  fize,  and  its  bud 
begins  to  open,  it  is  pricked  in  that  part  by  the  gnats 
of  the  cratitires,   which   are  ftrong  enough  to  go  from 
one  fruit  to  another  to  depofite  their  eggs.     It  fome- 
times  happens  that  the  gnats  of  the  cratitires  are  flow 
to  come  forth  in  certain  parts,   while  the  orni  in  thofe 
very  parts  are  difpofed  to  receive  them.     In  this  cafe, 
the  hufbandman  is  obliged  to  look  for  the  cratitires  in 
another  part,  and  fix  them  at  the  end  of  the  branches 
of  thofe  fig-trees  whofe  orni  are  in  a  fit  difpofition  to 
be  pricked  by  the  gnats.     If  they  mifs  the  opportuni- 
ty the  orni  fall,  and  the  gnats  of  the  cratitires  fly  away. 
None  but  thofe  that  arc  well  acquainted  with   the  cul- 
ture know  the  critical   moment  of  doing  this;  and  in 
order  to  know  it,  their  eye  is  perpetually   fixed  on  the 
bud  of  the  fig;  for  that  part  not   only  indicates  the 
time  that  the  prickers  are  to  iffue  forth,  but  alfo  when 
the  fig  is  to  be  fuccefsfully  pricked  :  if  the  bud   is  too 
hard  and  compact,  the  gnat  cannot  lay  its  eggs  ;  and 
the  fig  drops  when  the  bud  is  too  open. 

"  The  ufe  of  all  thefe  three  forts  of  fruit  is  to  ripen 
the  fruit  of  the  garden  fig-tree,  in  the  following 
manner.  During  the  months  of  June  and  July,  the 
peafants  take  the  orni,  at  the  time  their  gnats  are  ready 
to  break  out,  and  carry  them  to  the  garden  fig-trees: 
if  they  do  not  nick  the  moment,  the  orni  fall  ;  and  the 
fruit  of  the  domeftic  fig-tree,  not  ripening,  will  in  a 
very  little  time  fall  in  like  manner.  The  peafants  are 
fo  well  acquainted  with  thefe  precious  moments,  that, 
every  morning,  in  making  their  infpeetion,  they  only 
transfer  to  their  garden  fig-trees  fuch  orni  as  are  well 
conditioned,  otherwife  they  lofe  their  crop.  In  this 
cafe,  however,  they  have  one  remedy,  though  an  indif- 
ferent one  ;  which  is,  to  ftrewover  the  garden  fig-trees 
■  another  plant  in  whofe  fruit  their  is  alfo  a  fpecies  of 
gnats  which  anfwer  the  purpofe  in  fome  meafure." 

The  caprification  of  the  ancient  Greeks  and  Ro- 
mans, defcribed  by  Theophraftus,  Plutarch,  Pliny, 
and  other  authors  of  antiquity,  correfponds  in  every 
circumftance  with  what  is  practifed  at  this  day  in  the 
Archipelago  and  in  Italy.  Thefe  all  agree  in  decla- 
ring that  the  w:ld  fig-tree,  caprificus,  never  ripened  its 


fruit;   but  was  ahfolutely  neceffary  for  ripening  that  Caprifica- 
of  the  garden  or  domeftic  fig,  over  which  the  hnfband-       tion. 
men  fufpended  its  branches.     The  reafon  of  this  fuc- 
cefs  has  been  fuppofed  to  be,   that  by  the   punctures  of 
thefe  infects  the  veffels  of  the  fruit  are  lacerated,  and 
thereby  a  greater  quantity  of  nutritious  juice  derived 
thither.     Perhaps,    too,   in  depofiting  their  eggs,  the 
gnats  leave  behind  them  fome  fort  of  liquor  proper  to 
ferment  gently  with  the  milk  of  the  figs,  and  to  make 
their  flelh  tender.     The  figs  in  Provence,  and  even  at 
Paris,  ripen  much  fooner  for  having  their  buds  pricked 
with  a  ft  raw  dipped  in  olive-oil.     Plums   and    pears 
likewife  pricked  by  fome  infects,   ripen  much  the  falt- 
er for  it ;  and   the  flefh  round   fuch  puncture  is  better 
tafted   than  the  reft.     It  is  not  to  be  difputed,  that 
confiderable  changes  happen  to  the  contexture  of  fruits 
fo  pricked,  juft  the  fame  as  to  parts  of  animals  pierced 
with  any  fharp  inftrument.    Others  have  fuppofed  that 
thefe  infects  penetrated  the  fruit  of  the  tree  to  which 
they  were  brought,  and  gave  a  more  free  admiffion  to 
the  air,  and  to  the  fun.     Linnaeus  explained  the  ope- 
ration, by  fuppofing  that  the  infects  brought  the  farina 
from  the  wild  fig,  which  contained  male  flowers  only, 
to  the  domeftic  fig,  which  contained   the  female  ones. 
Haffelquift,  from  what  he  faw  in  Palefline,  feemed  to 
doubt  of  this  mode  of  fructification.     M.  Bernard,  in 
the  Memoirs  of  the  Society  of  Agriculture,   oppofes  it 
more  decidedly.     He  could  never  find  the  infect  in  the 
cultivated  fig  ;  and,  in  reality,  it  appeared  to  leave  the 
wild  fig,  after  the  ftamina  were  mature  and  their  pol- 
len  diffipated  :  befides,  he  adds,  what  they  may  have 
brought  on  their  wing  muft  be  rubbed  away,  in  the 
little  aparture  which  they  would  form  for  themfelves. 
At  Malta,  where  there  arc  feven  or  eight  varieties  of 
the  domeftic  fig,  this  operation  is  only  performed  on 
thefe  which  ripen  lateft  :  the  former  are  of  a  proper 
fize,  fine  flavour,  and  in  great  abundance  without  it; 
fo  that   he  thinks   the  caprification   only  haftens  the 
ripening.     He  examined  the  parts  of  fructification  of 
the  fig  ;  and  he  obferves,  if  this  examination  be  made 
previous  to  the  ripening,  that  round  the  eye  of  the 
the  fig,  and  in  the  fubttance  of  its  covering,  may  be 
feen  triangular  dentated  leaves,  preffed  one  againft  an- 
other ;  and  under  thefe  leaves  are  the  ftamina,  whofe 
pollen  is  deftined  for  the  impregnation  of  the  grains, 
which  fill  the  reft  of  the  fruit.     Thefe  male  organs  are 
much  more  numerous  in  the  wild  fig  than  in  the  do- 
meftic ;  and  the  ftamina  are  found  to  contain  a  yellow 
duft  which   may  be  collected  when  it  is  ripe.     The 
wild  figs,  when  ripe,  are   not  fucculent,  and  have  no 
tafte,  though  the  grains  are  difpofed  in  the  fame  man- 
ner as  in  the  other  kind.     The  pith  of  the  grain  of 
the  wild  fruit  ferves  as  food  to  a  fpecies  of  the  cynips, 
whofe  larva  is  white,  till  the  moment  of  its  transforma- 
tion ;  and  it  is  by  an  opening,  in   the  direction  of  the 
piftil,  that  the  infect  penetrates  the  grain.     From  this 
account  it  is  thought  probable,  that  the  infect  is  only 
communicated   by   accident  to  the  domeftic   fig,  and 
that  the  flowers  of  this  genus  are  fometimes  herma- 
phrodites.    But  the  nnmber  of  hermaphrodite  flowers 
being  fewer  on  the  cultivated  than  on  the  wild  fig,  the 
feeds  are   fecundated  more  certainly  and   quickly  by 
the  caprification  ;  and  every  botanift  knows,  that  when 
the  impregnation  is  completed,  the  flower  foon  withers; 
while  if  by   any  accident  it  is  delayed,  it  continues  in 
bloom  much  longer.     This  view  of  the  fubject,  there- 
fore, 
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Caprimul-  fore,  explains  very  completely  thereafonwhy,  in  Malta, 
gus.  the  caprificaiion  ispractifcdonthelate  kind  of  figs,  be- 
caufe  it  haftens  the  formation  and  maturiiy  of  the  fruit. 

CAPRIMULGUS,  Goat-sucker,  or  Fern-owl, 
in  ornithology,  a  genus  of  birds  belonging  to  the  order 
of  paffercs.  The  beak  isincurvated,  final],  tapering,  and 
deprelTed  at  the  bafe  ;  the  mouth  opens  very  wide. 

I.  The  Europaeus,  with  the  tubes  of  the  noilrils 
hardly  vifible.  It  feeds  on  moths,  gnats,  dorrs,  or 
chaffers  ;  from  which  Charleton  calls  it  a  dorr-hawk, 
its  food  being  entirely  of  that  fpecies  of  beetle  du- 
ring the  month  of  July,  the  period  of  that  infect's 
flight  in  the  country.  This  bird  migrates.  It  makes 
but  a  ihort  ftay  in  Britain  :  appears  the  latter  end  of 
May  ;  and  difappears,  in  the  northern  parts  of  Bri- 
tain, the  latter  end  of  Auguft;  but,  in  the  fouthern, 
{lays  above  a  month  later.  It  inhabits  all  parts  of  Bri- 
tain from  Cornwall  to  the  county  of  Rofs.  Mr  Sco- 
poli  feems  to  credit  the  report  of  their  fucking  the 
teats  of  goats,  an  error  delivered  down  from  the  days 
of  Ariftotle.  Its  notes  are  moft  lingular.  The  loudeft 
fo  much  refembles  that  of  a  large  fpinning  wheel, 
that  the  Welih  call  this  bird  aderyn y  droell,  or  the 
wheel-bird.  It  begins  its  fong  moft  punctually  on  the 
clofe  of  the  day,  ufually  fitting  on  a  bare  bough,  with  the 
head  lower  than  the  tail,  the  lower  jaw  quivering  with 
the  efforts.  The  noife  is  fo  very  violent,  as  to  give  a 
fenfible  vibration  to  any  little  building  it  chances  to  a- 
light  on  and  emit  this  fpecies  of  note.  The  other  is  a 
lharp  fqueak,  which  it  repeats  often  ;  this  feems  a  note 
of  love,  as  it  is  obferved  to  reiterate  it  when  in  purfuit 
of  the  female  among  the  trees.  It  lays  its  eggs  on 
the  bare  ground  ;  ufually  two  :  they  are  of  a  long 
form,  of  awhitith  hue,  prettily  marbled  with  reddifh 
brown.  The  length  of  this  bird  is  ioi.  inches  ;  ex- 
tent 22.  Plumage,  a  beautiful  mixture  of  white,  black, 
alh-colour,  and  ferruginous,  difpofed  in  lines,  bars, 
and  fpots.  The  male  is  diftinguifhed  from  the  female 
by  a  great  oval  white  fpot  near  the  end  of  the  three 
firft  quill-feathers,  and  another  on  the  outmoft  feathers 
of  the  tail.  This  is  the  only  one  of  the  genus  which  is 
found  in  Europe.  A  variety  lefs  in  fize,  being  only 
eight  inches  in  length,  inhabits  Virginia,  in  fummer  : 
arrives  there  towards  the  middle  of  April,  and  fre- 
quents the  mountainous  parts,  but  will  frequently  ap- 
proach the  houfes  in  the  evening,  where  it  fettles  on  a 
rail  or  pofl,  and  cries  for  fevcral  times  together  very 
loud,  fomewhat  like  the  word  whiperiwhip,  or  whip- 
poor-will,  the  firft  and  laft  fyllables  pronounced  the 
loudeft.  After  continuing  in  one  place  for  foine  time, 
it  flies  to  another,  and  does  the  fame;  fometimes  four 
or  five  cry  all  together  :  this  noife  it  begins  juft  after 
fun-fet,  and  continues  at  intervals  till  juft  before  fun- 
rife.  It  does  not  catch  infects  always  on  the  wing  ;  for 
it  frequently  fits  upon  a  convenient  place,  and  leaps 
up  after  them  as  they  fly  by,  and  returns  to  the  fame 
fpot  again.  It  makes  no  neft,  but  lays  the  eggs,  which 
are  two  in  number,  and  of  a  dull  green  with  dufky 
fpots  and  ftreaks,  on  the  bare  ground  in  the  open  fields. 
Kalni  fays  that  the  flefh  is  good  to  eat.  Another  vari- 
ety, larger,  inhabits  Virginia  and  Carolina  ;  where  it 
is  called  the  rain-bird,  becaufe  it  never  appears  in  the 
day-time,  except  when  the  fky,  being  obfeured  with 
clouds,  betokens  rain.  It  is  laid  to  lay  the  eggs  on 
the  ground,  and  that  they  are  not  unlike  thofe  of  tke 
Lapwing. 


2.  The  Americanns,    has  the  tnbes  of  the  noftiils  Canrr-.hs. 
very  coulpicuous.     It  is  a  night  bird,  and  is  found  in         ll 
America. 

There  are  feveral  other  fpecies  or  varieties  inhabiting 
different  countries,  and  differently  marked,  but  all 
nearly  fimilar  in  their  manners. 

CAPRIOLES,  in  the  manege,  leaps  that  a  horfe 
makes  in  the  fame  place  without  advancing,  in  fuch  a 
manner,  that,  when  he  is  at  the  height  of  the  leap,  he 
jerks  out  with  his  hinder  legs  even  and  near.  It  is  the 
moft  difficult  of  all  the  high  manege.  It  differs  from 
a  croupade,  in  this,  that,  in  a  croupade,  a  horfe  does 
not  fhow  his  (hoes  ;  and  from  a  ballotade,  becaufe  in 
this  he  does  not  jerk  out.  To  make  a  horfe  work 
well  at  caprioles,  he  muft  be  put  between  two  pillars, 
and  taught  to  raife  firft  his  fore-quarters,  and  then  his 
hind -quarters  while  his  fore  ones  are  yet  in  the  air  ; 
for  which  end  you  muft  give  him  the  whip  and  the 
poinfon. 

CAPSA,  (anc.  geog.)  a  large  and  ftrong  town  of 
Numidia,  fituated  amidft  vaft  defarts,  wafte,  uncultiva- 
ted, and  full  of  ferpents,  where  Jugurtha  kept  his  trea- 
fure.  In  his  time  it  was  taken  and  rafed  by  Marius 
the  Roman  general,  who  put  to  death  all  the  citizens 
capable  of  bearing  arms,  and  fold  the  reft  for  fiaves. 
It  was,  however,  afterwards  rebuilt  by  the  Romans, 
and  ftrongly  fortified  ;  but,  on  the  decline  of  their  em- 
pire, was  taken  and  demolifhed  a  fecond  time,  by  Oc- 
cuba  a  famous  Arab  general.  The  walls  of  the  cita- 
del are  ftill  remaining,  and  are  monuments  of  the  an- 
cient glory  and  ftrength  of  Capfa.  They  are  24  fa- 
thoms in  height,  and  five  in  thicknefs,  built  of  large 
fquare  ftones,  and  have  now  acquired  the  folidity  and 
finnnefs  of  a  rock.  The  walls  of  the  town  were  re- 
built by  the  inhabitants  fince  their  firft  demolition  ; 
but  were  afterwards  deftroyed  by  Jacob  Almanzar, 
whofent  a  governor  and  troops  into  the  province.  In 
Marmol's  time  Capfa  was  very  populous,  and  abound- 
ed with  ftately  mofques  and  other  ftruetures  of  fuperb 
and  elegant  workmanfhip  :  but  at  prefent  it  is  occu- 
pied by  a  poor  and  indigent  people,  fleeced  and  op- 
preffed  by  the  Tunefe  government.  In  the  very  centre 
of  the  city  Hands  an  inclofed  fountain,  which  both 
fupplies  the  people  with  drink,  and  affords  them  an  a- 
greeable  bath.  The  adjacent  country  is  now  cultiva- 
ted, and  produces  feveral  kinds  of  fruits  ;  but  the  cli- 
mate is  unhealthy.  The  inhabitants  are  remarkable 
for  their  peevifhnefs  of  temper.  Both  men  and  wo- 
men drefs  handfomely  except  their  feet,  whicii  they 
cover  with  coarfe  lhoes  of  bungling  workmanfhip,  and 
made  of  the  rough  fkins  of  wild  beafts,  equally  incon- 
venient and  unbecoming.   E.  Long.  9-.  3 .  N.  Lat.  33.1 5.. 

CAPSARIUS,  from  capfa,  fatchel,  in  antiquity,  a 
fervant  who  attended  the  Roman  youth  to  fchool,  car- 
rying a  fatchel  with  their  books  in  it,  fometimes  alfo 
called  librarius. 

Capsarius  was  alfo  an  attendant  at  the  baths,  to 
whom  perfons  committed  the  keeping  of  their  clothes. 

Capsarius,  (from  capfa,  "  a  cheft,")  among  the 
Roman  bankers,  was  he  who  had  the  care  of  the  mo- 
ney-cheft  or  coffer. 

CAPSICUM,  or  Guinea-pepper  :  A  genus  of  the 
monogynia  order,  belonging  to  the  pentandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
28th  order,  Lurida.  The  corolla  is  verticillated,  and 
the  fruit  a  faplefs  berry* 

Specks- 
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Capficum.       Species.     1.  The  annuum,  with  oblong  fruit,  is  the 
common    long-podded    capficum  commonly  cultivated 
in  the  gardens.     Of  this  there  is  one  kind  with  red, 
and  another  with  yellow  fruit:  and  of  thefe  there  are 
feveral  varieties,  differing  only  in  the  fize  and  figure 
of  their  fruit.     2.  The  tetragonum,  commonly  called 
bell-pepper.     The  fruit  of  this  is  red,  and  is  the  only 
kind  proper  for  pickling,    the    fkin    being    tender  ; 
whereas  ihofe  of  the   other  forts  are  thin  and  tough. 
The  pods  are  from  an  inch  to  an  inch  and  half  or  two 
inches  long;  are  very  large,  fwelling,  and  wrinkled, 
flatted  at  the  top,  where  they  are  angular,  and  foine- 
times  (land  erect,  at  others  grow  downward.      3.  The 
cerafi forme,  with  a  round  fmooth  fruit,  doth  not  grow 
fo  tall  as  the  other  forts,  but  fpreads  near  the  ground  ; 
the  leaves  come  out  in  clnflers,  are  of  a  mining  green, 
and  (land  on  long  footdalks.     The  fruit  is  of  a  beau- 
tiful red,  and  of  the  fize  of  a  cherry.     4.  The  pyra- 
midale,  is  a  native  of  Egypt,  and  hath  much  narrower 
leaves  than  the  other  forts.     The   pods   always  grow 
erect,  and  are   produced   in  great  plenty,  fo  that  the 
plants  make  a  good  appearance  for  three  months  in  the 
winter.     5.  The  minimum,  commonly  called  bird-pep- 
per,  rifes  with  a  fhrnbby  flalk  four  or  five  feet  high  ; 
the  leaves  are  of  a  lucid  green  ;   the  fruit  grows  at  the 
divifion  of  the  branches,  Handing  erect:  thefe  are  fmall, 
oval,  and  of  a  bright  red;   they  are  much  more  (harp 
and  biting  than  thofe  of  the  other  forts.     Befides  thefe 
fpecies,  botanifls  defcribe  as  many  more;  viz.  the  cor- 
diforme,  with  heart-fhaped  fruit  ;   the  angulofum,  with 
angular  heart-Qiaped  fruit  ;  the  olivaforme,  with  cal 
fruit;   the  conoide,  commonly  called  hen-pepper,  with 
a  conical  red  fruit  growing  erect  ;  and  the  fruitefcens, 
with  fmall  pyramidal  fruit  growing  erect  ;  commonly 
called  Barbary  pepper.     Thefe,  however,  have  no  re- 
markable properties  different  from  the  others. 

Culture.  The  three  firil  fpecies  are  annual  plants, 
and  mud  be  propagated  by  feeds  fown  on  a  hot-bed  in 
the  fpring,  and  treated  in  the  fame  manner  with  other 
exotics;  they  will  however  bear  the  open  air,  after 
being  inured  to  it  by  degrees.  The  plants  of  the  fe- 
cond  fort,  whofe  fruit  is  nfed  for  pickling,  fhould  be 
taken  from  the  hot-bed,  and  planted  in  a  rich  fpot  of 
ground  in  a  warm  fituation  about  a  foot  and  an  half 
afunder.  They  mult  be  (haded  till  they  have  taken 
root,  and  afterwards  duly  watered  in  dry  weather,  which 
will  greatly  promote  their  growth  and  caufe  them  to 
be  more  fruitful,  and  likewife  enlarge  the  fize  of  the 
fruit.  By  this  management,  three  or  four  crops  of 
fruit  for  pickling  may  be  obtained  the  fame  year.  The 
other  forts  are  more  tender  ;  and  therefore  mud  be 
planted  in  pots  plunged  in  a  moderate  hot-bed,  and 
fheltered  under  a  frame. 

U/es,  &c.  The  fecond  fort,  as  already  obferved, 
produces  fruit  fit  for  pickling  ;  for  which  purpofe  they 
mufl  be  gathered  before  they  arrive  at  their  full  fize, 
■while  their  rind  is  tender.  They  mufl  be  flit  down  on 
one  fide  to  get  out  the  feeds,  after  which  they  fhould 
be  foaked  two  or  three  days  in  fait  and  water  ;  when 
they  are  taken  out  of  this  and  drained,  boiling  vinegar 
mufl  be  poured  on  them  in  a  fufficient  quantity  to  co- 
ver them,  and  clofely  flopped  down  for  two  months  ; 
then  they  fhould  be  boiled  in  the  vinegar  to  make  them 
green  ;  but  they  want  no  addition  of  any  fpice,  and 
are  the  wholefomeft  and  befl  pickle  in  the  world.  The 


tenth  fpecies  is  nfed   for  making  what  is  called  cayan-   Capficum 
butter,  ox  pepper-pots,  by  the  inhabitants  of  America,  II 

and  which  they  elleem  the  befl  of  all  the  fpices.  The  ,  Capftan- 1 
following  is  a  receipt  for  making  of  a  pepper-pot  : 
"  Take  of  the  ripe  feeds  cf  this  fort  of  capficum,  and 
dry  them  well  in  the  fun  ;  then  put  them  into  an 
earthen  or  Hone  pot,  mixing  flour  between  every  (Ira- 
ni m  of  pods;  and  put  them  into  an  oven  after  the 
baking  of  bread,  that  they  may  be  thoroughly  dried  : 
after  which  they  mufl  be  well  cleanfed  from  the  flour  ; 
and  if  any  of  the  ftalks  remain  adhering  to  the  pods, 
they  fhould  be  taken  off,  and  the  pods  reduced  to  a 
fine  powder  ;  to  every  ounce  of  this  add  a  pound  of 
wheat-flour,  and  as  much  leaven  as  is  fufficient  for  the 
quantity  intended.  After  this  has  been  properly 
mixed  and  wrought,  it  fhould  be  made  into  fmall  cakes, 
and  baked  in  the  fame  manner  as  common  cakes  of  the 
fame  fize  :  then  cut  them  into  fmall  parts,  and  bake 
them  again,  that  they  may  be  as  dry  and  hard  as  bif- 
cuit  ;  which  being  powdered  and  fifted,  is  to  be  kept 
for  ufe."  This  is  prodigioufly  hot  and  acrimonious, 
fetting  the  mouth  as  it  were  on  fire.  It  is  by  fome  re- 
commended as  a  medicine  for  flatulencies  ;  but  it  is 
greatly  to  be  doubted  whether  all  thofe  hot  irritating 
medicines  are  not  productive  of  more  harm  than  good, 
in  England  at  lead.  If  the  ripe  pods  of  capficum 
are  thrown  into  the  fire,  they  will  raife  flrong  and 
noifome  vapours,  which  occafion  vehement  fneezing, 
coughing,  and  often  vomiting,  in  thofe  who  are  near 
the  place,  or  in  the  room  where  they  are  burnt. 
Some  perfons  have  mixed  the  powder  of  the  pods  with 
fnuff,  to  give  to  others  for  diverfion  :  but  where  it  is 
in  quantity,  there  maybe  danger  in  ufing  it;  for  it 
will  occafion  fuch  violent  fits  of  fneezing,  as  may  break 
the  blood-veffels  of  the  head. 

CAPSQJJARES,  drong  plates  of  iron  which  come 
over  the  trunnions  of  a  gun,  and  keep  it  in  the  car- 
riage. They  are  fadened  by  a  hinge  to  the  prize- 
plate,  that  they  may  lift  up  and  down,  and  form  a 
part  of  an  arch  in  the  middle  to  receive  a  third-part  of 
the  thicknefs  of  the  trunnions:  for  two-thirds  are  let 
into  the  carriage,  and  the  other  end  is  fadtned  by  two 
iron  wedges  called  the  fore-locks  and  keys. 

CAPSTAN,  orCAPSTERN,  a  flrong  maffy  column 
of  timber,  formed  like  a  truncated  cone,  and  having 
its  upper  extremity  pierced  with  a  number  of  boles  to 
receive  the  bars  or  levers.  It  is  let  perpendicularly 
down  through  the  decks  of  a  (hip;  and  is  fixed  in  fuch 
a  manner,  that  the  men,  by  turning  it  horizontally 
with  their  bars,  may  perform  any  work  which  requires 
an  extraordinary  effort. 

A  capdern  is  compofed  of  feveral  parts,  where  A  is  Plate 
the  barrel,  b  the  whelps,  c  the  drum-head,  and  */the  CXXVII. 
fpindle.  The  whelps  rife  out  from  the  main  body  of 
the  capdern  like  buttreffes,  to  enlarge  the  fweep,  fo 
that  a  greater  quantity  of  cable,  or  whatever  rope  en- 
circles the  barrel,  may  be  wound  about  it  at  one  turn, 
without  adding  much  to  the  weight  of  the  capdern. 
The  whelps  reach  downwards  from  the  lower  part  of 
the  drum-head  to  the  deck.  The  drum-head  is  a  broad, 
cylindrical  piece  of  wood  refembling  a  mill-done,  and 
fixed  immediately  above  the  barrel  and  whelps.  On 
the  outfide  of  this  piece  are  cut  a  number  of  fquare 
holes  parallel  to  the  deck  to  receive  the  bars.  The 
fpindle  or  pivot  d,  which  is  fhod  with  iron,  is  the  axis 
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Capftem.   or  foot  upon  which  the  capflern  refls,  and  turns  round 

' * 'in  the  faucer,  which   is  a  fort  of  iron  focket  let  into 

a  wooden  flock  or  ltandard  called  theftep,  reding  upon 
and  bolted  to  the  beams. 

Befides  the  different  parts  of  the  capflern  above  ex- 
plained, it  is  furniflied  with  feveral  appurtenances,  as 
the  bars,  the  pins,  the  pawls,  the  fwifter,  and  the  fau- 
cer, already  defcribed.  The  bars  are  long  pieces  of 
wood  or  arms,  thruft  into  a  number  of  fqnared  holes  in 
the  drum-head  all  round,  in  which  they  are  as  the  radii 
of  a  circle,  or  the  fpokes  inthe  knaveof  awheel.  They 
are  ufed  to  heave  the  capflern  round,  which  is  done  by 
the  menfetting  their  breafts  again  ft  them,  and  walking 
about,  like  the  machinery  of  a  horfe-mill,  till  the  ope- 
ration is  finifhed — The  pins  e,  are  little  bolts  of  iron 
thruft  perpendicularly  through  the  holes  of  the  drum- 
head, and  through  a  correfpondent  hole  in  the  end  of 
the  bar,  made  to  receive  the  pins  when  the  bars  are 
fixed.  They  are  ufed  to  confine  the  bars,  and  to  pre- 
vent them  from  working  out  as  the  men  heave,  or  when 
the  (hip  labours.  Every  pin  is  faflened  to  the  drum- 
head with  a  fmall  iron  chain;  and  that  the  bars  may 
exactly  fit  their  refpective  holes,  they  are  all  numbered. 
— The  pawls/,  n°  r.  are  fuuated  on  each  fide  the  cap- 
flern, being  two  fhort  bars  of  iron,  bolted  at  one  end 
through  the  deck  to  the  beams  clofe  to  the  lower  part 
of  the  whelps  ;  the  other  end,  which  occalionally  turns 
round  on  the  deck,  being  placed  in  the  intervals  of  the 
whelps,  as  the  capflern  turns  round,  prevents  it  from 
recoiling  or  turning  back  by  any  fudden  jerk  of  the 
cable,  as  the  fhip  rifes  on  the  fea,  which  might  greatly 
endanger  the  men  who  heave.  There  are  alfo  hanging 
pawls  gg,  n°  3.  ufed  for  the  fame  purpofes,  reaching 
from  the  deck  above  to  the  drum-head  immediately 
below  it.  The  fwifter  is  a  rope  paffed  horizontally 
through  holes  in  the  outer  end  of  the  bars,  and  drawn 
very  tight ;  the  intent  of  this  is  to  keep  the  men  fleady 
as  they  walk  round  when  the  fhip  rocks,  and  to  give 
room  for  a  greater  number  to  affift  by  pulling  upon  the 
fwifter  itfelf. 

The  mod  frequent  ufe  of  the  capflern  is  to  heave  in 
the  cable,  and  thereby  remove  the  fhip  or  draw  up  the 
anchor.  It  is  alfo  ufed  to  wind  up  any  weighty  body, 
as  the  mafls,  artillery,  &c.  In  merchant-ihips  it  is 
likewife  frequently  employed  to  difcharge  or  take  in 
the  cargo,  particularly  when  confifling  of  weighty  ma- 
terials that  require  a  great  exertion  of  mechanical 
powers  to  be  removed. 

There  are  commonly  two  capfterns  in  a  man  of  war, 
the  main  and  the  gear  capflern  ;  the  former  of  which 
has  two  drum-heads,  and  may  be  called  a  double  one. 
This  is  reprefented  in  n°  3.  The  latter  is  reprefented 
in  n°  2. 

Formerly  the  bars  of  the  capflern  went  entirely  thro' 
the  head  of  it,  and  confeqnently  were  more  than  double 
the  length  of  the  prefent  ones  ;  the  holes  were  there- 
fore formed  at  different  heights,  as  reprefented  in  n°  1. 
But  this  machine  had  feveral  inconveniences,  and  has 
long  been  entirely  difufed  in  the  navy.  Some  of  thefe 
fort  of  capfterns,  however,  are  ftill  retained  in  mer- 
chant-Grips, and  are  ufually  denominated  crabs.  The 
fituation  of  the  bars  in  a  crab,  as  ready  for  heaving,  is 
reprefented  in  n°  4. 

To  Rig  the  Capstern,  is  to  fix  the  bars  in  their  re- 
fpective holes,  and  thruft  in  the  pins,  in  order  to  con- 
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fine  them.— Surge  the  Capstern,  is  the  order  to  flacken 
the  rope  heaved  round  upon  it,  of  which  there  are  ge- 
nerally two  turns  and  a  half  about  the  barrel  at  once, 
and  fometimes  three  turns. — To  Heave  the  Capstern, 
is  to  go  round  with  it  heaving  on  the  bars,  and  draw- 
ing in  any  rope  of  which  the  purchafe  is  created. — To 
Come-up  the  Capstern,  is  tolet  go  the  rope  upon  which 
they  have  been  heaving. — To  Pawl  the  Capstern,  is  to 
fix  the  pawls  to  prevent  it  from  recoiling  during  any 
paufe  of  heaving. 

CAPSULE,  in  a  general  fenfe,  denotes  a  receptacle 
or  cover  in  form  of  a  bag. 

Capsule,  among  botanifls,  a  dry  hollow  feed-vef- 
fel  or  periearpium,  that  cleaves  or  fplits  in  fome  de- 
terminate manner.     See  Pericarpium. 

This  fpecies  of  feed  veffel  is  frequently  flefhy  and 
fucculent,  like  a  berry,  before  it  has  attained  maturi- 
ty; but,  in  ripening,  becomes  dry,  and  often  fo  elaftic 
as  to  dart  the  feeds  from  their  departments  with  confi- 
derable  velocity.  This  elaflicity  is  remarkably  confpi- 
cuonsinwood-forrel ;  balfam,  ivipatieus ;  African  fpiraea,- 
diof??ia  ;  fraxinella  ;  jujticia;  ruellia  ;  barleria  ;  I  at  hr  tea  ; 
and  many  others. — The  general  aptitude  or  difpofiticn 
of  this  fpecies  of  feed-vefTel  to  cleave  or  ftparate  for 
the  purpofe  of  difperfing  its  feeds,  diftinguilhes  it  not 
lefs  remarkably  than  its  texture  from  the  pulpy  or 
fucculent  fruits  of  the  apple,  berry,  and  cherry  kind. 
This  opening  of  the  capfule  for  difcharging  its  feeds 
when  the  fruit  is  ripe,  is  either  at  the  top,  as  in  moil 
plants;  at  the  bottom,  as  in  triglochin;  at  the  fide 
through  a  pore  or  fmall  hole,  as  in  campanula  and 
orchis;  horizontally,  as  in  plantain,  amaranthus,  and 
anagallis;  or  longitudinally,  as  in  convolvulus.  All 
fruit  that  is  jointed  opens  at  every  one  of  the  joints, 
each  of  which  contains  a  fingle  feed.  Capfules,  in 
fplitting,  are  divided,  externally,  into  one  or  more 
pieces,  called  by  Linnseus  valves.  The  internal  di- 
vifions  of  the  capfules  are  called  cells,  locumenta  : 
thefe,  in  point  of  number,  are  exceedingly  diverlified  ; 
fome  having  only  one  cell,  as  the  primrofe ;  and 
others  many,  as  the  water-lily.  Hence  a  capfule  is 
termed  unilocular,  bilocular,  trilocular,  &c.  according 
as  it  has  one,  two,  three,  &c.  cells  or  cavities. 

Capsule  Atrabiliarice,  called  alfo  glandulae  renal es, 
and  renes fuccenturiati.     See  Anatomy,  n°  100. 

CAPTAIN,  a  military  officer,  whereof  there  are  fe- 
veral kinds,  according  to  their  commands. 

Captain  of  a  Troop  or  Compaizy,  an  inferior  officer 
who  commands  a  troop  of  horfe  or  a  company  of  foot, 
under  a  colonel.  The  duty  of  this  officer  is  to  be  care- 
ful to  keep  his  company  full  of  able  bodied  foldiers  ;  to 
vifit  their  tents  and  lodgings,  to  fee  what  is  wanting; 
to  pay  them  well ;  to  caufe  them  keep  themfelves  neat 
and  clean  in  their  clothes,  and  their  arms  bright.  He 
has  power  in  his  own  company  of  making  ferjeants, 
corporals,  and  lanfpefades. 

In  the  horfe  and  foot  guards,  the  captains  have  the 
rank  of  colonels. 

CAPTAJN-General,  he  who  commands  in  chief. 

CAPT/iiu-Lieittenant,  he  who  with  the  rank  of  cap- 
tain, but  the  pay  of  lieutenant,  commands  a  troop  or 
company  in  the  name  and  place  of  fome  other  perfon 
who  is  difpenfed  with  on  account  of  his  quality  from 
performing  the  functions  of  his  poll. 

Thus  the  colonel  being  ufually  captain  of  the  firft 

U  company 


CAP 


[     HA-    1 


CAP 


Captain,    company  in  his  regiment,  that  company  is  commanded 
by  his  deputy  under  the  title  of  captain- lieutenant. 

So  in  England,  as  well  as  in  France,  the  king,  queen, 
dauphin,  princes,  &c.  have  ufually  the  title  of  captain 
of  the  guards, gens  d' amies,  &c.  the  real  duty  of  which 
offices  is  performed  by  captain-lieutenants. 

Captain  Reformed,  one  who,  upon  the  reduction  of 
the  forces,  has  his  commifllon  and  company  fupprefled  ; 
yet  is  continued  captain,  either  as  fecond  to  another, 
or  without  any  port  or  command  at  all. 

Captain  of  a  Ship  of  War,  the  officer  who  commands 
a  {hip  of  the  line  of  battle,  or  a  frigate  carrying 
20  or  more  cannon.  The  charge  of  a  captain  in  the 
Britifli  navy  is  very  comprehenfive,  in  as  much  as 
he  is  not  only  anfwerable  for  any  bad  conduct  in 
the  military  government,  navigation,  and  equipment 
of  the  fhip  he  commands,  but  alfo  for  any  neglect  of 
duty  or  ill  management  in  his  inferior  officers,  whofe 
feveral  charges  he  is  appointed  to  fuperintend  and  re- 
gulate. 

On  his  firfl  receiving  information  of  the  condition 
and  quality  of  the  fhip  he  is  appointed  to  command,  he 
muft  attend  her  conftantly,  and  haften  the  neceflary 
preparations  to  fit  her  for  fea.     So  ftrict,  indeed,  are 
the  injunctions  laid  on  him  by  the  lord  high  admiral, 
or  commiffioners  of  the  admiralty,  that  he  is  forbid 
to  lie  out  of  his  fhip,  from  his  arrival  on  board  to  the 
day    of    his   difcharge,     unlefs    by    particular    leave 
from  the  admiralty,  or  from  his  commander  in  chief. 
He  is  enjoined  to  mew  a  laudable  example  of  honour 
and  virtue  to  the  officers  and  men  ;   and  to  difcounte- 
nance  all  difTolute,  immoral,  and  diforderly  practices, 
and  fuch  as  are  contrary  to  the  rules  of  fubordination 
and  difcipline;    as  well  as  to  correct  thofe  who  are 
guilty  of  fuch  offences   as  are  punifhable  according  to 
the  ufage  of  the  fea.    He  is  ordered  particularly  to  fur- 
vey  all  the  military  Mores  which  are  fent  on  board,  and 
to  return  whatever  is  deemed  unfit  for  fervice.  His  di- 
ligence and  application    are    required  to  procure  his 
complement  of  men  ;  obferving  carefully  to  enter  only 
fuch  as  are  fit  for  the  neceffary  duty,  that  the  govern- 
ment may  not  be  put  to  unnecefTary  expence.     When 
his  fhip  is  fully  manned,  he  is  expected   to  keep  the 
eftabliihed  number  of  men  complete,  and  fuperintend 
the  mufter  himfelf  if  there  is  no  clerk  of  the  check  at 
the  port.     When  his  fhip  is  employed  on  a  cruifing 
ftation,  he  is  expected  to  keep  the  fea  the  whole  length 
of  time  previously  appointed;  but  if  he  is   compelled 
by  fome  unexpected  accident  to  return  to   port  fooner 
than  the  time  limited,  he  ought  to  be  very  cautions  in 
the  choice  of  a   good  fit  nation  for  anchoring,  ordering 
the  mafter  or  oiher  careful  officer  to  found  and  difcover 
the  depths  of  water  and  dangers  of  the  coaft.     Pre- 
vious to  any  poffibility   of  an    engagement  with  the 
enemy,  he  is  to  quarter  the  officers  and  men  to  the  ne- 
ceffary  flations  according  to  their  office  and  abilities, 
and  to  exercife  them  in  the  management  of  the  artil- 
lery, that  they  may  be  more  expert  in  time  of  battle. 
His  flation  in  the   time  of  an  engagement  is  on  the 
quarter-deck  :   at  which  time  he  is  expected  to  take  all 
opportunities  of  annoying  his  enemy,  and  improving 
every  advantage  over  him  ;  to  exhibit   an    example  of 
courage  and  fortitude  to  his  officers  and  crew;  and  to 
place  his  fhip  oppofite  to  his  adverfary  in  fuch  a  pofi- 
tion  as  that  every  cannon  flialJ  do  effectual  execution. 
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At  the  time  of  his  arrival  in  port,  after  his  return  from  Captai* 
abroad,  he  is  to  affemble  his  officers,  and  draw  up  a 
detail  of  the  obfervations  that  have  been  made  during  __ 
the  voyage,  of  the  qualities  of  the  fhip  as  to  her  trim, 
ballaft,  ftowage,  manner  of  failing,  for  the  information 
and  direction  of  thofe  who  may  fucceed  him  in  the 
command  :  and  this  account  is  to  be  figned  by  himfelf 
and  officers,  and  to  be  returned  to  the  refident  com- 
miffioner  of  the  navy  at  the  port  where  the  fhip  is  dif- 
charged.  < 

Captain  of  a  Merchant -Chip,  he  who  has  the  direction 
of  the  fhip,  her  crew,  and  lading,  &c.  In  fmall  fhips 
and  fhort  voyages,  he  is  more  ordinarily  called  the 
mafter.  In  the  Mediterranean,  he  is  called  the  patroon. 
— The  proprietor  of  thcvefTel  appoints  the  captain  or 
mafter  ;  and  he  is  to  form  the  crew,  and  choofe  and 
hire  the  pilots,  mates,  and  feamen  ;  though,  when  the 
proprietor  and  mafter  refide  on  the  fame  fpot,  they  ge- 
nerally act  in  concert  together. 

Captain  Bajhaw,  or  Capondan  Bafhaw,  in  the 
polity  of  the  Turks,  fignifies  the  Turkifh  high  admi- 
ral. He  pofTefTes  the  third  office  of  the  empire,  and 
is  inverted  with  the  fame  power  at  fea  that  the  vizir 
has  on  fliore.  Soliman  II.  inftituted  this  office  in  fa- 
vour of  the  famous  BarbarolTa,  with  abfolute  autho- 
rity over  the  officers  of  the  marine  and  arfenal,  whom 
he  may  punifh,  cafhier,  or  put  to  death,  as  foon  as  he 
is  without  the  Dardanelles.  He  commands  in  chief 
in  all  the  maritime  countries,  cities,  caftles,  &c.  and, 
at  Conftantinople,  is  the  firft  magiftrate  of  police  in 
the  villages  on  the  fide  of  the  port,  and  the  canal  of  the 
Black-Sea.  The  mark  of  his  authority  is  a  large  In- 
dian cane,  which  he  carries  in  his  hand,  both  in  the 
arfenal  and  with  the  army.— The  captain-bafhaw  en- 
joys two  forts  of  revenues  ;  the  one  fixed,  the  other  ca- 
fual.  The  firft  arife  from  a  capitation  of  the  iflands 
in  the  Archipelago,  and  certain  governments  in  Nato- 
lia  and  Galipoli.  The  latter  confift  in  the  pay  of  the 
men  who  die  during  a  campaign ;  in  a  fifth  of  all  prizes 
made  by  the  begs;  in  the  profits  accruing  from  the  la- 
bour of  the  flaves,  whom  he  hires  as  rowers  to  the  grand 
fignior ;  and  in  the  contributions  he  exacts  in  all  places 
where  he  palTes. 

CAPTION,  in  Scots  law,  a  writ  iffuing  under  his 
majefty's  fignet,  in  his  majefty's  name,  obtained  at  the 
inftance  of  a  creditor  in  civil  debt,  commanding  mef- 
fengers  at  arms  and  other  officers  of  the  law  to  appre- 
hend and  imprifon  the  perfon  of  the  debtor  until  he 
pay  the  debt. — It  is  alfo  the  name  of  a  writ  ifTued  by 
the  court  of  Seffion  againft  the  agents  of  the  court,  to 
return  papers  belonging  to  procefTes  or  law-fuits,  or 
otherwife  to  go  to  prifon. 

CAPTIVE,    a  Have,    or  a  perfon  taken  from  the 

enemy. 

Formerly  captives  in  war  became  the  flaves  of  thofe 
who  took  them  ;  and  though  flavery,  fuch  as  obtain- 
ed among  the  ancients,  is  now  abolifhed,  fome  fha- 
dow  of  it  ftill  remains  in  refpect  of  prifoners  of  war, 
who  are  accounted  the  property  of  their  captors,  and 
have  no  right  to  liberty  but  by  conceffion  from  them. 

The  Romans  ufed  their  captives  with  great  feverity  -r 

their  necks  were  expofed  to  the  foldiers  to  be  trampled 
on,  and  their  perfons  afterwards  fold  by  public  auc- 
tion. Captives  were  frequently  burnt  on  the  funeral 
piles  of  the  ancient  warriors,  as  a  facrifice  to  the  in- 
fernal 
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Captivity  fernal  gods.  Thofe  of  royal  or  noble  blood  had  their 
II  heads  (haven,  and  their  hair  fent  to  Rome  to  ferve  as 
Capaa.  decorations  for  female  toys,  &c.  They  were  led  in 
triumph  loaded  with  chains  through  Rome,  in  the 
emperor's  train,  at  lead  as  far  as  the  foot  of  the  Ca- 
pitoline  mount,  for  they  were  not  permitted  to  afcend 
the  facred  hill,  but  carried  thence  to  prifon.  Thofe 
of  the  prime  quality  were  honoured  with  golden  chains 
on  their  hands  and  feet,  and  golden  collars  on  their 
necks.  If  they  made  their  efcape,  or  killed  them- 
felves,  to  avoid  the  ignominy  of  being  carried  in  tri- 
umph, their  images  or  effigies  were  frequently  carried 
in  their  place. 

CAPTIVITY,  in  a  general  fenfe,  the  ftate  or  con- 
dition of  a  captive. 

Captivity,  in  facred  hiftory,  a  punifhment  which 
God  inflicted  upon  his  people  for  their  vices  and  infi- 
delities. The  firft  of  thefe  captivities  is  that  of  Egypt, 
from  which  Mofes  delivered  them  ;  after  which,  are 
reckoned  fix  during  the  government  of  the  judges  ;  but 
the  greatcft  and  molt  remarkable  were  thofe  of  Judah 
and  Ifrael,  which  happened  under  the  kings  of  each  of 
thefe  kingdoms.  It  is  generally  believed,  that  the  ten 
tribes  of  Ifrael  never  came  back  again  after  their  dif- 
perfion  ;  and  Jofephus  and  St  Jerom  are  of  this  opi- 
nion :  neverthelefs,  when  we  examine  the  writings  of 
the  prophets,  we  find  the  return  of  Ifrael  from  capti- 
vity pointed  out  in  a  manner  almoft  as  clear  as  that  of 
the  tribes  of  Benjamin  and  Judah  :  See  Hofea  i.  10, 11. 
Amos  ix.  14.  The  captivities  of  Judah  are  generally 
reckoned  four ;  the  fourth  and  laft  of  which  fell  in  the 
year  of  the  world  3416,  under  Zedekiah  :  and  from 
this  period  begins  the  70  years  captivity  foretold  by 
Jeremiah. 

Since  the  deftruction  of  the  temple  by  the  Romans, 
the  Hebrews  boaft  that  they  have  always  had  their 
heads  or  particular  princes,  whom  they  call  princes  of 
the  captivity,  in  the  eaft  and  weft.  The  princes  of  the 
captivity  in  the  eaft  governed  the  Jews  that  dwelt  in 
Babylon,  AfTyria,  and  Perfia;  and  the  princes  of  the 
captivity  in  the  weft  governed  thofe  who  dwelt  in  Ju- 
daea, Egypt,  Italy,  and  in  other  parts  of  the  Roman 
empire.  He  who  refided  in  Judasa  commonly  took  up 
his  abode  at  Tiberias,  and  aiTumed  the  name  of  Rof- 
chabboth,  "  head  of  the  fathers  or  patriarchs."  He 
prefided  in  aflemblies,  decided  in  cafes  of  confeience, 
levied  taxes  for  the  expences  of  his  vifits,  and  had  offi- 
cers under  him  who  were  difpatched  through  the  pro- 
vinces for  the  execution  of  his  orders.  As  to  the  prin- 
ces of  the  captivity  at  Babylon,  or  the  eaft.  we  know 
neither  the  original  nor  fucceffion  of  them.  It  only  ap- 
pears that  they  were  not  in  being  before  the  end  of 
the  fecond  century. 

CAPTURE,  a  prize,  or  prey  ;  particularly  that  of 
a  fhip  taken  at  fea.  Captures  made  at  fea  were  for- 
merly held  to  be  the  property  of  the  captors  after  a 
polfeifion  of  twenty-four  hours;  but  the  modern  au- 
thorities require,  that  before  the  property  can  be 
changed,  the  goods  muft  have  been  brought  into  port, 
and  have  continued  a  night  intra  pr<rfidia,  in  a  place 
of  fafe  cuftody,  fo  that  all  hope  of  recovering;  them  was 
loft. 

Capture  alfo  denotes  an  arreft  or  feizure  of  a  cri- 
minal, debtor,  &c.  at  land. 

CAPUA,  (anc.  geog.)  a  very  ancient  city  of  Italy, 


in  Campania,  and  capital  of  that  diltricr.     It   is  fa-    Capua. 

mous  for  the  abode  cf  Hannibal  the  Carthaginian  ge-  ' * ' 

neral  after  the  battle  of  Cannse,  and  where  Livy  ac- 
cufes  him,  but  unjuftly,  of  having  enervated  himfelf 
with  pleasures*.  It  Itill  retains  the  name,  and  is  the  *  See  Car- 
fee  of  an  archbifhop.  It  is  feated  on  the  river  Vultur-  thage. 
no,  in  E.  Long  ij.  5.  N.  Lat.  41.  7.  The  hiftory  of 
Capua  is  thus  Ihortly  deduced  by  Mr  Swinburne.  "  It 
was  a  fettlement  of  the  Ofci  known  before  the  foun- 
dation of  Rome;  as  the  amazing  fertility  of  the  land 
and  a  lucrative  commerce  poured  immenfe  wealth  upon 
its  inhabitants,  it  became  one  of  the  moft  extenfive 
and  magnificent  cities  in  the  world.  With  riches  ex- 
ceffive  luxury  crept  in,  and  the  Capuans  grew  info- 
lent;  but  by  their  effeminacy  they  foon  loft  the  power 
of  repelling  thofe  neighbouring  nations  which  their 
infolence  had  exafperated  :  For  this  reafon  Capua  was 
continually  expofed  to  the  neceflity  of  calling  in  fo- 
reign aid,  and  endangering  its  fafety  by  the  uncom- 
mon temptations  it  offered  to  needy  auxiliaries.  The 
Roman  foldiers  fent  to  defend  Capua  were  on  the  point 
of  making  it  their  prey,  and  often  the  voice  of  the 
Roman  people  was  loud  for  a  removal  from  the  barren 
unwholefome  banks  of  the  Tiber  to  the  garden  of 
Italy,  near  thofe  of  the  Vulturno.  Through  well- 
founded  jealoufy  of  the  ambition  of  Rome,  or,  as  Livy 
and  other  partial  writers  term  it,  natural  inconftancy, 
the  Capuans  warmly  efpoufed  the  quarrel  of  Carthage  : 
Hannibal  made  Capua  his  winter-quarters  after  the 
campaign  of  Cannas ;  and  there,  if  we  are  to  believe 
hiftorians,  his  rough  and  hitherto  invincible  foldiers 
were  enervated  by  pleafure  and  indolence. 

"  When  through  a  failure  of  fupplies  from  Carthage 
Hannibal  was  under  a  neceflity  of  remaining  in  Bru- 
tium,  and  leaving  the  Capuans  to  defend  themfelves, 
this  city,  which  had  been  long  invefted,  was  furren- 
dered  at  difcretion  to  the  confuls  Appius  Claudius  and 
Q.  Fulvius  Flaccus.  The  fenators  were  put  to  death, 
the  nobles  imprifoned  for  life,  and  all  the  citizens  fold 
and  difperfed.  Vibius,  the  chief  of  Hannibal's  friends, 
avoided  this  ignominous  fate,  and  efcaped  from  the 
cruel  vengeance  of  the  Romans  by  a  voluntary  death. 
— When  the  mob  infifted  upon  the  gates  being  thrown 
open  to  the  enemy,  Vibius  afTembled  his  fteady  affo- 
ciates,  and  fat  down  with  them  to  a  fuperb  banquet, 
after  which  each  of  the  guefts  fwallowed  a  poifonous 
draught,  and  expired  in  full  pofTeilion  of  their  free- 
dom. The  buildings  were  fpared  by  the  victor  ;  and 
Capua  was  left  to  be  merely  a  harbour  for  the  hnfband- 
men  of  the  plain,  a  warehoufe  for  goods,  and  a  gra- 
nary for  corn  ;  but  fo  advantageous  a  fituation  could 
not  long  be  neglected  ;  colonies  were  fent  to  inha- 
bit it,  and  in  procefs  of  time  it  regained  a  degree  of 
importance. 

"  Genferic  the  Vandal  was  more  cruel  than  the  Ro- 
man conquerors  had  been  ;  for  he  maffacred  the  inhabi- 
tants, and  burnt  the  town  to  the  ground.  Narfes  rebuilt 
it  3  but  in  841  it  was  totally  deftroyed  by  an  army  of  Sa- 
racens, and  the  inhabitants  driven  into  the  mountains. 
Some  time  after  the  retreat  of  thefe  favage  invaders, 
the  Lombards  ventured  down  again  into  the  plain, 
but  not  deeming  their  force  adequate  to  the  defence  of 
fo  large  a  circuit  as  the  old  city,  they  built  themfelves 
a  fmaller  one  on  the  river,  aud  called  it  Capua. — They 
chofe  the  lite  of  Cafilinnm,  famous  in  the  fecond  Pu- 
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Capuchins  hie  war  for  the  r.-fiftance  made  by  its  garrifon  againft: 
8         Hannibal.     Since  the  foundation  of  the  new  city,  old 
Caput  lu-  capl)a  nas  remained  in  ruins. 

„  Pmum-  <<  in  856  Landulph  formed  here  an  independent  earl- 
dom difmembered  from  the  duchy  of  Benevento,  and 
in  the  courfe  of  a  few  generations  Capua  acquired  the 
title  of  a  principality.  In  the  nth  century,  the  Nor- 
mans of  Averfa  expelled  the  Lombard  race  of  princes, 
and  Richard  their  chief  became  prince  of  Capua  ;  the 
grand fon  of  Tancred  of  Hauteville  drove  out  the  de- 
scendants of  Richard,  and  united  this  ftate  to  the  reft 
of  his  pofleflions. 

"  Capua  is  at  prefent  a  neat  little  city,  fortified  ac- 
cording to  the  rules  of  modern  art,  and  may  be  conli- 
dered  as  the  key  of  the  kingdom  :  though  far  remo- 
ved from  the  frontier,  it  is  the  only  fortification  that 
really  covers  the  approach  to  Naples." 

CAPUCHINS,  religious  of  the  order  of  St  Francis 
in  its  ftricteft  obfervance;  deriving  their  name  fromoz- 
puce,  or  capuchon,  a  fluff  cap,  or  cowl,  wherewith  they 
cover  their  heads.  They  are  clothed  with  brown  or 
grey  ;  always  bare- footed  ;  are  never  to  go  in  a  coach, 
nor  ever  fhave  their  beard. — The  capuchins  are  a  re- 
form made  from  the  order  of  minors,  commonly  called 
cordeliers,  fet  on  foot  in  the  16th  century  by  Matthew 
Bafchi,  a  religious  obfervant  of  the  monaftery  of  Mon- 
tefiafcone  ;  who,  being  at  Rome,  was  advertifed  feve- 
ral  times  from  heaven,  to  praftife  the  rule  of  St  Fran- 
cis to  the  letter.  Upon  this  he  made  application  to 
pope  Clement  in  1525  ;  who  gave  him  permiffion  to 
retire  into  a  folitude,  with  as  many  others  as  chofe  to 
embrace  the  ftrict  obfervance.  In  1528,  they  obtained 
the  pope's  bull.  In  1529,  the  order  was  brought  into 
complete  form  ;  Matthew  was  elecled-general,  and  the 
chapter  made  conftitutions.  In  154';,  the  right  of 
preaching  was  taken  from  the  capuchins  by  the  pope : 
but  in  1545  it  was  reftored  to  them  again  with  honour. 
In  1578,  there  were  already  17  general  chapters  in  the 
order  of  capuchins. 

CAPUT,  the  head.     See  Head. 

Caput  baronia,  the  head  of  the  barony,  in  ancient 
cuftoms,  denotes  the  ancient  or  chief  feat  or  caftle  of 
a  nobleman,  where  he  made  his  ufual  refidence,  and 
held  his  court  ;  fometimes  alfo  called  caput  honoris,  or 
the  head  of  the  honour.  The  Caput  baronias  could 
not  be  fettled  in  dowry  ;  nor  could  it  be  divided 
among  the  daughters,  in  cafe  there  were  no  fon  to  in- 
herit ;  but  was  to  defcend  entire  to  the  eldefl  daughter, 
ceteris  fillabi/s  aliunde  JaiisfaBls. 

Caput  gallinaginis,  in  anatomy,  is  a  kind  of  fep- 
tum,  or  fpongious  border,  at  the  extremities  or 
apertures  of  each  of  the  veficula  feminales ;  ferving 
to  prevent  the  feed  coming  from  one  fide,  from 
milling  upon,  and  fo  flopping,  the  difcharge  of  the 
other. 

Caput  luphinm.  Anciently  an  outlawed  felon  was 
faid  to  have  caput  lupinum,  and  might  be  knocked 
on  the  head  like  a  -wolf,  by.any  one  that  fhould  meet 
him  ;  becaufe,  having  renounced  all  law,  he  was  to  be 
dealt  with  as  in  a  ftate  of  nature,  when  every  one  that 
mould  find  him  might  flay  him  :  yet  now,  to  avoid 
fuch  inhumanity,  it  is  holden  that  no  man  is  intitled  to 
kill  him  wantonly  and  wilfully  ;  but  in  lb  doing  he  is 
guilty  of  murder,  nnlefs  it  is  done  in  the  endeavour  to 
apprehend  him. 


Caput  Mortuum,  a  Latin  name  given  to  fixed  and     Caput 
exhaufled  refiduums  remaining  in  retorts  after  diftilla-  Mortuum 
tions.     As  thefe  refiduums  are  very  different,   accord-    ,     !! 
ing  to  the   fubftances  diflilled,  and  the  degree  of  heat  .°ara"lla:, 
employed,  they  are  by  the  more  accurate  modern  che- 
mifts  particularly  fpecified  by  adding  a  term  denoting 
their  qualities  ;    as  earthy    refduum,  charry  reUdumtiy 
fa  lb  1  e  refiduum,  &c. 

CARABINE,  a  fire-arm  fhorter  than  a  mnfket,  car- 
rying a  ball  of  24  in  the  pound,  borne  by  the  light  horfe, 
hanging  at  a  belt  over  the  left  fhoulder.  The  barrel 
is  iwo  feet  and  an  half  long;  and  is  fometimes  furrow- 
ed fpirally  within,  which  is  faid  to  add  to  the  range  of 
the  piece. 

CARABINEERS,  regiments  of  light  horfe,  carry- 
ing longer  carabines  than  the  reft,  and  fometimes  nfed 
on  foot. 

CARABUS,  in  zoology,  a  genus  of  infects  belong- 
ing to  the  order  of  coleoptera,  or  the  beetle  kind. 
The  feelers  arebriftly;  the  breailisfhaped  like  a  heart, 
and  marginated  ;  and  the  elytra  are  likwife  marginated. 
There  are  34  fpecies  of  this  genus,  mofliy  diuinguilhed  Plate 
by  their  colour.  The  molt  remarkable  is  the  crepitans,  CXXV. 
or  bombardier,  with  the  breaft,  head,  and  legs,  fer- 
ruginous or  iron-coloured,  and  the  elytra  black.  It 
keeps  itfelf  concealed  among  ftones,  and  feemsto  make 
little  ufe  of  its  wings  :  when  it  moves,  it  is  by  a  fort  of 
jump  ;  and  whenever  it  is  touched,  one  is  furprifed  to 
hear  a  noife  refembling  the  difcharge  of  a  mufket,  in 
miniature,  during  which  a  blue  fmoke  may  be  perceived 
to  proceed  from  its  anus.  The  infect  may  be  made 
at  any  time  to  play  off  its  artillery,  by  fcratching  its 
back  with  a  needle.  If  we  may  believe  Rolander,  who 
firft  made  thefe  obfervations,  it  can  give  20  difcharges 
fucceffively.  A  bladder  placed  near  the  anus  is  the  ar- 
fenal  whence  it  derives  its  ftore,  and  this  is  its  chief 
defence  againft  an  enemy,  although  the  fmoke  emitted 
feems  tobe  altogetherinoff'enfive,  exceptit  bebycaufing 
a  fright,  or  concealing  its  courfe.  Its  chief  enemy  is 
another  fpecies  of  the  fame  genus,  but  four  times  larger : 
when  purf'ued  and  fatigued,  the  bombardierhasrecourfe 
to  this  ftratagem,  by  lying  down  in  the  path  of  the 
large  carabus,  which  advances  with  open  mouth  and 
claws  to  feize  it  ;  but,  on  this  difcharge  of  the  artillery, 
fuddenly  draws  back,  and  remains  a  while  confufed  : 
during  which  the  bombardier  conceals  himfelf  in  fome 
neighbouring  crevice  ;  and  if  not  happy  enough  to  find 
one,  the  large  carabus  returns  to  the  attack,  lakes  the 
infect  by  the  head,  and  tears  it  off. 

CARACAL  LA,  (M.  Antoninus  Baflianus),  em- 
peror after  his  father  Severus  in  211,  put  the  phyfi- 
cians  to  death  for  not  difpaiching  his  father  as  he  would 
have  had  them.  He  killed  his  brother  Geta  ;  and  put 
Papinianus  to  death,  becaufe  he  would  not  defend  nor 
excufe  his  parricide.  In  fhort,  it  is  faid  that  20,000 
perfons  were  maffacred  by  his  order.  He  married  Ju- 
lia, his  father's  widow.  Going  to  Alexandria,  he  flew 
the  inhabitants,  and  applied  to  the  magicians  and  aftro- 
logers.  At  la  ft,  going  from  Edcffa  to  Mefopotamia, 
one  of  his  captains  flew  him,  by  order  of  Macrinns, 
who  fucceeded  him.  He  died  after  he  had  reigned 
fomewhat  more  than  fix  years. 

Caracalla,  in  antiquity,  a  long  garment,  having 
a  fort  of  capuchin,  or  hood  a- top,  and  reaching  to  the 
heels  ;  worn   equally   among  the  Romans  by  the  men 
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Caraeeas,  and  the  women,  in  the  city  and  the  camp.     Spartian 
Caracci.    and  Xiphilian  reprefentthe  emperor  Caracalla  as  the  in- 

* v — ~*  ventor  of  this  garment,  and  hence  fnppofe  the  appel- 
lation Caracalla  was  firft  given  him.  Others,  with 
more  probability,  make  the  caracalla  originally  a  Gal- 
lic habit,  and  only  brought  to  Rome  by  the  emperor 
abovementioned,  who  firft  enjoined  the  foldiery  to 
wear  it.  The  people  called  it  antoninian,  from  the 
fame  prince,  who  had  borrowed  the  name  of  Antoni- 
nus. The  caracalla  was  a  fort  of  caffbck,  or  fnrtout. 
Salmafms,  Scaliger,  and  after  them  Du-Cange,  eyen 
•  take  the  name  cafaque  to  have  been  formed  trom  that 
of  caraque,  for  caracalla.  This  is  certain  from  St  Je- 
rom,  that  the  caracalla,  with  a  retrenchment  of  the 
capuchin,  became  an  ecclefiaftical  garment.  It  is 
defcribed  as  made  of  feveral  pieces  cut  and  fewed  to- 
gether, and  hanging  down  to  the  feet ;  but  it  is  more 
than  probable  there  were  fome  made  fhortcr,  efpecially 
out  of  Rome,  otherwife  we  do  not  fee  how  it  could 
have  fitted  the  foldiers  purpofes. 

CARACCAS,  a  diftrift  of  Terra  Firma  in  South 
America,  belonging  to  the  Spaniards.  The  coaft  is 
rocky  and  mountainous,  interfperfed  with  fmall  fertile 
valleys  ;  fubjected  at  certain  feafons  of  the  year  to  dry 
north-weft  winds,  but  Welled  in  general  with  a  clear  air 
and  wholefome  climate.  A  very  great  illicit  trade  is 
carried  on  by  the  Englifh  and  Dutch  with  this  province, 
notwithstanding  all  the  vigilance,  of  the  Spaniards,  who 
have  fcouts  perpetually  employed,  and  breaft-worksrai- 
fed  in  all  the  valleys.  A  vaft  number  of  cacao-trees 
are  cultivated  in  this  province  ;  and  it  is  reckoned  that 
the  crop  of  cacao  produced  here  amounts  to  more  than 
100,000  fanegas  of  no  pounds  each.  The  country  of 
Santa  Fe  confumes  20,000;  Mexico  a  little  more  ;  the 
Canaries  a  fmall  cargo  ;  and  Europe  from  50  to  60,000. 
The  cultivation  of  the  plant  employs  10  or  12,000  ne- 
groes. Such  of  them  as  have  obtained  their  liberty 
have  built  a  little  town  called  Nirva,  into  which  they 
will  not  admit  any  white  people.  The  chief  town  is 
likewife  called  Caraccas,  and  is  fituated  in  N.  Lat. 
-10.  10.  Dampier  fays  it  (lands  at  a  conliderabie  dif- 
rance  from  the  fea  ;  is  large,  wealthy,  and  populous; 
and  extremely  difficult  of  accefs,  by  reafon  of  the  deep 
and  craggy  hills  over  which  an  enemy  muft  take  his 
route.  Tbe  commerce  of  this  town,  to  which  the  bay 
of  Guaira  at  two  leagues  diftance  ferves  for  a  harbour, 
was  for  a  long  time  open  to  all  the  fubjeets  of  the 
Spanilh  monarchy,  and  is  ftill  fo  to  the  Americans  ; 
but  the  Europeans  are  not  fo  well  treated.  In  1728 
a  company  was  formed  at  St  Sebaftian,  which  obtained 
an  exclufive  right  of  maintaining  connections  with  this 
part  of  the  new  world.  Four  or  five  (hips,  which  they 
difpatch  every  year,  fail  from  thence,  bat  they  return  to 
Cadiz. 

CARACCI,  (Lewis,  Auguftin,  and  Hannibal), 
three  celebrated  painters  of  the  Lombard  fchool,  all  of 
Bologna.  Lewis  was  born  in  1555;  and  was  coufin- 
german  to  Auguftin  and  Hannibal  who  were  brothers, 
the  fons  of  a  taylor,  who  was  yet  careful  to  give  them 
a  liberal  education.  They  were  both  difciples  of 
their  coufin  Lewis.  Auguftin  gained  a  knowledge  of 
mathematics,  natural  philofophy,  mufic,  poetry,  and 
moft  of  the  liberal  arts;  but,  though  painting  was  his 
principal  ptirfuit,  he  learned  the  art  of  engraving  from 
Cornelius  Cort,  and   furpujTed  all  the  mailers  of  his 


time.  Hannibal,  again,  never  deviated  from  his  pencil.  Caracd. 
— Thefe  three  painters,  at  length,  having  reaped  all  v  *  ' 
the  advantages  they  could  by  contemplation  and  prac- 
tice, formed  a  plan  of  affociation,  continued  always  to- 
gether, and  laid  the  foundation  of  that  celebrated 
fchool  which  has  ever  fince  been  known  by  thenameof 
Caracci's  academy.  Hither  ail  the  young  ftudents,  who 
had  a  view  of  becoming  matters,  reforted  to  be  inftruc- 
ted  in  the  rudiments  of  painting;  and  here  the  Ca- 
racci taught  freely,  and  without  rcferve,  all  that  came, 
Lewis's  charge  was  to  make  a  collection  of  antique 
ftatues  and  bas-reliefs.  They  had  defigns  of  the  bed 
matters,  and  a  collection  of  curious  books  on  all  fub- 
jeets relating  to  their  art ;  and  they  had  a  fkiiful  ana- 
tomift  always  ready  to  teach  what  belonged  to  the 
knitting  and  motions  of  the  mufcles,  &c.  There  were 
often  difputations  in  the  academy  ;  and  not  only  paint- 
ers, but  men  of  learned  profefiions,  propofed  queftions, 
which  were  always  decided  by  Lewis.  Every  body 
was  well  received  ;  and  though  ftated  hours  were  al- 
lotted to  treat  of  different  matters,  yet  improvements- 
might  be  made  at  all  hours  by  the  antiquities  and  the 
defigns  which  were  to  be  feen. 

The  fame  of  the  Caracci  reaching  Rome,  the  cardinal 
Farnefe  fent  for  Hannibal  thither,  to  paint  the  gallery 
of  his  palace.  Hannibal  was  the  more  willing  to  go,  be- 
caufe  he  had  a  great  defiretofee  Raphael's  works,  with 
the  antique  ftatues  and  bas-reliefs.  The  gufto  which 
he  took  there  from  the  ancient  fculpture,  made  him 
change  his  Bolognian  manner  for  one  more  learned  but 
lefs  natural  in  the  defign  and  in  the  colouring.  Au- 
guftin followed  Hannibal,  to  affift  him  in  his  underta- 
king of  the  Farnefe  gallery;  but  the  brothers  not 
rightly  agreeing,  Farnefe  fent  Auguftin  to  the  court 
of  the  duke  of  Parma,  where  he  died  in  the  year  1602, 
being  only  45  years  of  age.  His  moft  celebrated  piece 
of  painting  is  that  of  the  communion  of  St  Jerom,  in 
Bologna. 

In  the  mean  while,  Hannibal  continued  working  in 
the  Farnefe  gallery  at  Rome;  and,  after  inconceivable 
pains  and  care,  finifhed  the  paintings  in  the  perfection 
in  which  they  are  now  to  be  feen.  He  hoped  that  the 
cardinal  would  have  rewarded  him  in  fome  proportion 
to  the  excellence  of  his  work,  and  the  time  it  took  him 
up,  which  was  eight  years;  but  he  was  difappointed.. 
The  cardinal,  influenced  by  an  ignorant  Spaniard  his 
domeftic,  gave  him  but  a  little  above  200I.  though  it 
is  certain  he  deferved  more  than  twice  as  many  thou- 
fands.  When  the  money  was  brought  him,  he  was  fo 
furpnfed  at  the  injnftice  done  him  that  he  could  nor 
fpeak  a  word  to  the  perfon  who  brought  it.  This  con- 
firmed him  in  a  melancholy  to  which  his  temper  natu- 
rally inclined,  and  made  him  refolve  nevermore  to  touch 
his  pencil  ;  which  refolution  he  had  undoubtedly  kept,, 
if  his  neceffities  had  not  compelled  him  to  break  it.  It 
is  faid  that  his  melancholy  gained  fo  much  upon  him,, 
that  at  certain  times  it  deprived  him  of  the  ufe  of  his 
fenfes.  It  did  not,  however,  put  a  itop  to  his  amours; 
and  his  debauches  at  Naples,  whither  be  had  retired  for 
the  recovery  of  his  health,  brought  a  diftemper  upon 
him  of  which  he  died  in  1609,  when  he  was  49  years- 
of  age.  His  veneraiion  for  Raphael  was  fo  great,  that 
it  was  his  deathbed  requeft  to  be  buried  in  the  fame 
tomb  with  him  ;  which  was  accordingly  done,  in  the 
pantheon  or  rotunda  at  Rome,  There  are  extant  fe- 
veral 
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Caraeol    verat  prints  of  the  blefled  Virgin,  and  fome  other  fub- 

II         jects  etched  by  the  hand  of  this  incomparable  artift. 

Carad.  _  Hc  ;s  fai(j  t£)  jiave  ^een  a  fv\end]y}  plain,  lion  eft,  and 

open-hearted  man:  very  communicative  to  his  fcho- 
Iars:  and  fo  extremely  kind  to  them,  that  he  general- 
ly kept  his  money  in  the  fame  box  with  his  colours, 
where  they  might  have  recourfe  to  either  as  they  had 
occafion. 

While  Hannibal  Caracci  worked  at  Rome,  Lewis 
was  courted  from  all  parts  of  Lombardy,  efpecially  by 
the  clergy,  to  make  pictures  in  their  churches ;  and  we 
may  judge  of  his  capacity  and  facility,  by  the  great 
number  of  pictures  he  made,  and  by  the  preference 
that  was  given  him  to  other  painters.  In  the  midft  of 
thefe  employments  Hannibal  folicited  him  to  come  and 
aflift  him  in  the  Farnefe  gallery  :  and  fo  earneflly,  that 
he  could  not  avoid  complying  with  his  requeft.  He 
went  to  Rome  ;  corrected  feveral  things  in  that  gallery ; 
painted  a  figure  or  two  himfelf;  and  then  returned  to 
Bologna,  where  he  died  in  1619,  aged  64. 

C  ARACOL,  in  the  manege,  the  half  turn  which  an 
horfeman  makes,  either  to  the  right  or  left — In  the  ar- 
my, the  horfe  always  makes  a  caraeol  after  each  dif- 
charge,  in  order  to  pafs  the  rear  of  the  fquadron. 

Caracol,  in  architecture,  denotes  a  flair-cafe  in  a 
helix  or  fpiral  form. 

CARACOLI,  a  kind  of  metal  of  which  the  Carib- 
bees,  or  natives  of  the  LefTer  Antilles,  make  a  fort  of 
ornament  in  the  form  of  a  crefcent,  which  they  alfo  call 
caracoli. — This  metal  comes  from  the  main  land  :  and 
the  common  opinion  is,  that  it  is  a  compound  of  filver, 
copper,  and  gold,  fomething  like  the  Corinthian  hrafs 
among  the  ancients.  Thefe  metals  are  fo  perfectly 
mixed  and  incorporated  together,  that  the  compound 
which  refults  from  them,  it  is  faid,  has  a  colour  that 
never  alters,  how  long  foever  it  remains  in  the  fca  or 
under  ground.  It  is  fomewhat  brittle  ;  and  they  who 
work  at  it  are  obliged  to  mix  a  large  proportion  of 
gold  with  it,  to  make  the  compound  more  tough  and 
malleable. 

CARACT,  or  Carat,  the  name  of  that  weight 
which  exprefTes  the  degree  of  finenefs  that  gold  is  of. 
The  word  is  alfo  written,  carraiJ,  carrat,  karracl,  and 
karrat.  Its  origin  is  contefied  :  But  the  raoft  pro- 
bable opinion  is  that  of  Kennet,  who  derives  it  from  ca- 
refla,  a  term  which  anciently  denoted  any  weight,  and 
came  not  till  of  later  days  to  to  be  appropriated  to  that 
which  exprefTes  the  finenefs  of  gold  and  the  gravity  of 
diamonds. 

Thefe  carats  are  not  real  determinate  weights,  but 
only  imaginary.  The  whole  mafs,  be  the  weight  what 
it  will,  is  conceived  to  be  divided  into  24  carats  ;  and 
as  many  24th  parts  as  it  contains  of  pare  gold,  it  is 
called  gold  of  fo  many  carats,  or  fo  many  carats  fine. 
Thus,  gold  of  18  carats  is  a  mixt,  of  which  18  parts  is 
pure  gold,  and  the  Other  fix  an  inferior  metal,  &c.  This 
is  the  common  way  of  reckoning  in  Europe,  arsd  at  the 
gold  mines  in  the  Spanifh  Weft  Indies,  but  with  fome 
variation  in  the  fubdivifion  of  the  carat:  among  us,  it 
5s  divided  into  four  grains ;  among  the  Germans,  into 
12  parts  ;  and  by  the  French,  according  to  Mr  Helot, 
into  32.  The  Chinefe  reckon  by  a  different  divifion 
called  touches,  of  which  the  higheft  number,  or  that 
which  denotes  pure  gold,  is  100  ;  fo  that  xoo  touches 
correspond  to  our  24  carats,  &c. 
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Caract  is  alfo  a  certain  weight  which  goldfmiths  CaraAacu* 
and  jewellers  life  wherewith  to  weigh  precious  ftones 
and  pearls.— In  this  fenfe,  the  word  is  by  fome  fup- 
pofed  to  be  derived  from  the  Greek  Kepaivev,  a  fruit 
which  the  Latins  call  filiqua,  and  we  car ob  bean ;  each 
of  which  may  weigh  about  four  grains  of  wheat, 
whence  the  L,at'm  filiqua  has  been  ufed  for  a  weight  of 
four  grains.  This  caract  weighs  four  grains.,  but  they 
are  fomething  lighter  than  the  grains  of  other  weights. 
Each  of  thefe  grains  is  fubdivided  in  ^,  ~,  4,  T'?,  &c. 

CARACTACUS,  a  renowned  king  of  the  ancient 
Britifli  people  called  Silures,  inhabiting  Seuth  Wales. 
Having  valiantly  defended  his  country  feven  years  a- 
gainft  the  Romans,  he  was  at  length  defeated ;  and 
flying  to  Cartifmunda,  queen  of  the  Brigantes  (inha- 
bitants of  Yorkfhire),  was  by  her  treacheroufly  deli- 
vered up  to  the  Romans,  and  led  in  triumph  to  the 
emperor  Claudius  then  at  York  ;  where  his  noble  be- 
haviour, and  heroic  but  pathetic  fpeech,  obtained  him 
not  only  his  liberty,  but  the  efteem  of  the  emperor, 
A.  D.  52. 

CARAGROUTH,  in  commerce,  a  filver  coin  of 
the  empire,  weighing  nine  drachms.  It  goes  at 
Conftantinople  for  120  afpers.  There  are  foHr  forts 
of  them,  which  are  all  equally  current  and  of  the  fame 
value. 

CARAITES,  in  the  ecclefiaflical  hiftory  of  the 
Jews,  a  religious  feet  among  that  people,  whereof  there 
are  ftill  fome  fubfifling  in  Poland,  Ruffia,  Conflanti- 
nople, Cairo,  and  other  places  of  the  Levant,  whofe 
diftinguifhing  tenet  and  practice  it  is,  to  adhere  clofe- 
ly  to  the  words  and  letter  of  the  fcripture,  exclufive  of 
allegories,  traditions,  and  the  like. 

Leo  of  Modena,  rabbin  of  Venice,  obferves,  that 
of  all  the  hereiies  among  that  people,  before  the  de- 
Pruction  of  the  temple,  there  is  none  now  left  but  that 
ot  the  Caraim,  a  name  derived  from  Micra,  which  fig- 
nifies  the  pure  text  of  the  Bible;  becaufe  of  their  keep- 
ing to  the  Pentateuch,  obicrving  it  to  the  letter,  and 
rejecting  all  interpretations,  paraphrafes,  and  coHftitu* 
tions  of  the  rabbins.  Abtn  Ezra,  and  fome  other 
rabbins,  treat  the  Caraites  as  Sadduce<s;  but  Leo  dc 
Juda  calls  them,  more  accurately,  Sadducees  reformed; 
becaufe  they  believe  the  immortality  of  the  foul,  para- 
dife,  hell,  refurrection,  &c.  which  the  ancient  Saddu- 
cees denied.  He  adds,  however,  that  they  were  doubt- 
lefs  originally  real  Sadducees,  and  fprung  from  among 
them. 

M.  Simon,  with  more  probability,  fuppofes  them  to 
have  rifen  hence  ;  that  the  more  knowing  among  the 
Jews  oppofing  the  dreams  and  reveries  of  the  rabbins, 
and  ufing  the  pure  texts  of  fcripture  to  refute  their 
groundlefs  traditions,  had  the  name  of  Caraim  given 
them  ;  which  fignifies  as  much  as  the  barbarous  Latinr 
Scripturarii ;  i.  e.  people  attached  to  the  text  of  fcrip- 
ture. The  other  Jews  give  them  the  odious  name  Sad- 
ducees, from  their  agreement  with  thofe  fectaries  on 
the  head  of  traditions.  Scaliger,  Voffius,  and  Span- 
heim,  rank  the  Caraites  among  the  Sabeans,  Magi, 
Manichees,  and  MuflTulmans,  but  by  miflake  :  Wolf- 
gang, Fabricius,  &c.  fay  the  Sadducees  and  EfTeni 
were  called  Caraites,  in  oppofiiion  to  the  Pharifees  : 
others  take  them  for  the  doctors  of  the  law  fo  often 
mentioned  in  the  gofpel  ;  but  thefe  are  all  conjectures. 
Jofcphus   and  Philo  make  no  mention  of  them  5  which 
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Caraites.  ihows  them  to  be  more  modern  than  either  of  thofe 

>/ — ■'authors.     In  all  probability,  this  fed  was  not  formed 

till  after  the  collection  of  the  fecond  part  of  the  Tal- 
mud, or  the  Gemara  ;  perhaps  not  till  after  the  com- 
piling of  the  Mifchna  in  the  third  century.  The  Ca- 
raites themfelves  pretend  to  be  the  remains  of  the  ten 
tribes  led  captive  by  Shalmanefer.  Wolfius,  from  the 
Memoirs  of  Mardacheus,  a  Caraite,  refers  their  origin 
to  a  maffacre  among  the  Jewifh  doclors,  under  Alex- 
ander Jannaeus,  their  king,  about  ioo  years  before 
Chrift  :  becaufe  Simeon,  fon  of  Schetach,  and  the 
queen's  brother,  making  his  efcape  into  Egypt,  there 
forged  his  pretended  traditions  ;  and,  at  his  return  to 
Jerufalem,  published  his  vifions  ;  interpolating  the  law 
after  his  own  fancy,  and  fupporting  his  novelties  on 
the  notices  which  God,  he  faid,  had  communicated 
by  the  mouth  of  Mofes,  whofe  depofitary  he  was:  he 
gained  many  followers  ;  and  was  oppofed  by  others, 
who  maintained,  that  all  which  God  had  revealed  to 
Mofes  was  written.  Hence  the  Jews  became  divided 
into  two  feels,  the  Caraites  and  Traditionaries  :  among 
the  firft,  Juda,  fon  of  Tabbai,  diftinguifhed  himfelf  ; 
among  the  latter,  Hillel.  Wolfius,  reckons  not  only 
the  Sadducees,  but  alfo  the  Scribes,  in  the  number  of 
Caraites.  But  the  addrefs  of  the  Pharifees  prevailed 
againft  them  all;  and  the  number  of  Caraites  decreafed  : 
Anan,  indeed,  in  the  eighth  century,  retrieved  their 
credit  a  little  ;  and  rabbi  Schalomon  in  the  ninth. 
They  fucceeded  pretty  well  till  the  fourteenth  ;  but 
fmce  that  time  they  have  been  declining. 

The  Caraites  are  but  little  known  ;  their  works 
coming  only  into  very  few  hands,  even  among  the 
greateft  Hebraifts.  Buxtorf  never  faw  more  than  one  ; 
Selden  two  ;  but  Mr  Trigland  fays,  he  has  recovered 
enough  to  fpeak  of  them  with  afTurance.  He  a/Tens, 
thatfoon  after  the  prophets  had  ceafed,  the  Jewsbecame 
divided  on  the  fubjeet  of  works,  and  fupererogation  : 
fome  maintaining  their  neceliity  from  tradition  ;  whilft 
others  keeping  clofe  to  the  written  law,  fet  them  afide  ; 
and  it  was  from  thefe  laft  that  Caraitifm  commenced. 
He  adds,  that  after  the  return  from  the  Babylonifli 
captivity,  the  obfervation  of  the  law  being  to  be  re- 
eftabliihed,  there  were  feveral  practices  found  proper 
for  that  end  ;  and  thefe  once  introduced,  were  looked 
upon  as  eflential,  and  appointed  by  Mofes  ;  which  was 
the  origin  of  Pharifaifm  ;  as  a  contrary  party,  continu- 
ing to  keep  clofe  to  the  letter,  founded  Caraitifm. 

The  modern  Caraites,  Leo  of  Modena  obferves,  have 
their  fynagogues  and  ceremonies;  they  pretend  to  be 
the  fole  proper  jews,  or  obfervers  of  the  laws  of  Mo- 
fes ;  calling  the  reft  by  the  term  Rabbanlm,  or  follow- 
ers of  the  Rabbins :  thefe  hate  the  Caraites  mortally  ; 
refufing  to  ally  or  even  converfe  with  them,  and  treat- 
ing them  ismamzerim,  or  baftards ;  becaufe  of  their 
rejecting  the  conftitutions  of  the  rabbins  relating  to 
marriages,  repudiations,  purifications  of  women,  &c. 
This  averfion  is  fo  great,  that  if  a  Caraite  would  be- 
come, a  rabbinift,  he  would  never  be  received  by  the 
other  Jews. 

The  Caraites,  however,  do  not  abfolutely  reject  all 
kind  of  traditions  ;  but  only  fuch  2s  do  not  appear 
well-grounded.  Selden,  who  is  very  exprefs  on  this 
point,  in  his  Uxor  Hebraica,  obferves,  that  befides  the 
mere  text,  they  have  certain  interpretations,  which 
they  call  hereditary,  and  which  are  proper  traditions. 


Their  theology  only  feems  to  differ  from  that  of  the  Caramanb 
other  Jews,  in  that  it  is  purer,  and  clearer  of  fuperfti-  1 

tion  :  they  give  no  credit  to  the  explications  of  the 
Cabbaliils,  chimerical  allegories,  nor  to  any  conftitu- 
tions of  the  Talmud,  but  what  are  conformable  to  the 
fcripture,  and  may  be  drawn  from  it  by  juft  and  ne- 
ceifary  confequences. 

Peringer  obferves  of  the  Caraites  in  Lithuania,  that 
they  are  very  different,  both  in  afpect,  language,  and 
manners,  from  the  rabbinifts,  wherewith  that  country 
abounds.  Their  mother  tongue  is  the  Tnrkifh  ;  and 
this  they  ufe  in  their  fchools  and  fynagogues.  In  vi- 
fage  they  refemblc  the  Mahometan  Tartars.  Their 
fynagogues  are  placed  north  and  fouth  ;  and  the  rea- 
fon  they  give  for  it  is,  that  Shalmanefer  brought  them 
northward  :  fo  that  in  praying,  to  look  to  jerufalem, 
they  muft  turn  to  the  fouth.  He  adds,  that  they  ad- 
mit all  the  books  of  the  Old  Teftament  ;  contrary  to 
the  opinion  of  many  of  the  learned,  who  hold  that  they 
reject  all  but  the  Pentateuch. 

Caleb,  a  Caraite,  reduces  the  difference  between  them 
and  the  rabbinifts  to  three  points:  i.  In  that  they  de- 
ny the  oral  law  to  come  from  Mofes,  and  reject  the 
Cabbala.  2.  In  that  they  abhor  the  Talmud.  3.  In 
that  they  obferve  the  feafts,  as  the  fabbaths,  &c.  much 
more  rigoroufly  than  the  rabbins  do.  To  this  may  be 
added,  that  they  extend  the  degrees  of  affinity,  where- 
in marriage  is  prohibited,  almoft  to  infinity. 

CARAMANIA,  a  confiderable  province  of  Turkey, 
in  Afia,  in  the  fouth  part  of  Natolia.  Bajazet  united 
this  province  to  his  empire  about  the  year  1488,  and 
fmce  that  time  it  has  continued  in  the  poffeffion  of  the 
Turks.  Satalia  was  the  capital  city,  but  is  now  much 
decayed. 

CARAMANTA,  a  town  of  South  America,  and 
capital  of  a  province  of  the  fame  name  in  Terra  Firma, 
and  in  the  audience  of  Santa  Fe.  W.  Long.  72.  35. 
N.  Lat.  5.  18.  The  province  of  Caramanta  is  extend- 
ed on  both  fides  the  river  Cauca  ;  and  is  bounded  on 
the  north  by  the  diftrict  of  Carthagena,  on  the  eaft  by 
New  Grenada,  on  the  fouth  by  Popayan,  and  on  the 
weft  by  Popayan  and  by  the  audience  of  Panama.  It 
is  a  valley  furrounded  on  every  fide  by  very  high 
mountains. 

CARANGA,  an  inconfiderable  ifland  near  Bom- 
bay in  the  Eaft  Indies.  It  affords  nothing  but  fome 
rice,  fowls,  and  goats,  for  that  market. 

CARANNA,  or  Karanna,  a  very  fcarce  gum 
which  comes  from  New  Spain.  It  is  faid  topolfefs  ma- 
ny extraordinary  medical  virtues,  but  the  prefent  prac- 
tice takes  no  notice  of  it. 

CARANUS,  the  firft  king  of  Macedon,  and  the  fe- 
venth  of  the  race  of  theHeraclides.  See  Macedonia. 

CARARA,  a  weight  at  Leghorn,  and  in  other  parts 
of  Italy,  ufed  in  the  fale  of  wool  and  cod-fifh,  equiva- 
lent to  60  pounds  of  that  country. 

CARAT.     SeeCARACT. 

CARAVAGGIO,   (Michael  Angelo  da).     See  An- 

GELO. 

CARAVAN,  or  Karavanne,  in  the  eaft,  fignifies 
a  company  or  affeinbly  of  travellers  and  pilgrims,  and 
more  particularly  of  merchants,  who,  for  their  greater 
fecurity,  and  in  order  to  affift  each  other,  march  in  a 
body  through  the  deferts,  and  other  dangerous  places, 
which  are  infefted  with  Arabs  or  robbers. 
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Caravan,  '    There  are  four  regular  caravans  which  go  yearly  to 
Caravan-  Mecca  ;    the  firfl  from  Damafcus,  compofed    of    the 
-t    ^era'    ,  pilgrims  from  Europe    and    Afia;     the     fecond  from 
Cairo,  for  the  Mahometans    of    Barbary  ;   the  third 
from  Ztbith,  a  place  near  the  mouth  of  the  Red  Sea, 
where  thofe  of  Arabia  and    India    meet  ;   the  fourth 
from  Babylon,  where  the  Perfians  affemble.     Mod  of 
the  inland  commerce  of  the  Eaft  is  carried  on  by  ca- 
ravans.    The  late  czar  Peter  the  Great  eftablifned  a 
trade  between  Ruffia  and  China  by  means  of  a  caravan. 
M.  Bougnon,    geographer    to  the  duke  of  Lorrain, 
has  given  a  treatife  of  the  caravans  of  merchants  in 
Afia  ;   wherein  he  mows  of  what  they  are  compofed, 
how  many  forts  there  are,  the  feveral  nfes  of  the  dif- 
ferent forts  of  animals  in  them  ;   the  prices  given  for 
them,  the  officers  and  men  appointed  to  conduct  them, 
and  the  pay  of  each,  with  their  manner  of  marching, 
halting,  fighting  retreating,    &c.      Caravans    of  this 
kind  are  large  convoys  of  armed  men,  merchants,  and 
travellers,  with  divers  forts  of  animals  for  the  carriage 
of  their  provifions.     There  are  commonly  four  chief 
officers  of  a  caravan,  viz.  the  caravan  bachi,  or  chief; 
the   captain-guide  ;    captain  of  reft  ;    and  captain  of 
dillribution.      The  firft  has  abfolute  command  over  all 
the  reft  :   the  fecond  is  abfolute  in  the  march  :  the  of- 
fice of  the  third  only  commences  when  the  caravan 
flops  and   makes  a  flay  :  to  the  fourth   it  belongs  to 
difpofe  of  every  part  of  the  corps,  in  cafe  of  an  attack 
or  battle  ;  he  has  alfo  the  infpection  over  the  diftribu- 
tion  of  provifions,  which  is  made  under  him  by  feveral 
diftributors,  who  give   fecurity    to  the  mailer  of  the 
caravan,  and  have  each  of  them  a  certain  number  of 
perfons,  elephants,  dromedaries,   &c.  to  take  care  of 
at  their  own  peril.  The  treafurer  of  the  caravan  makes 
a  fifth  officer,  who  has  under  him  feveral  agents  and 
interpreters,  who  keep  journals  of  all  that  paffes,  for 
the  fatisfaclion  of  thofe  concerned  in  fitting  out  the 
caravan. 

Any  dealer  is  at  liberty  to  form  a  company,  in  order 
to  make  a  caravan.  He  in  whofe  name  it  is  raifed,  is 
confulered  as  the  caravan  bachi,  or  chief  of  the  cara- 
van, unlefs  he  appoint  fome  other  in  his  place.  If  there 
are  feveral  merchants  equally  concerned,  they  elect  a 
caravan  bachi ;  after  which,  they  appoint  officers  to 
conduct  the  caravan  and  decide  all  controverfies  that 
may  arife  during  the  journey. 

There  are  alfo  fea  caravans  ;  eftablifhed  on  the  fame 
footing,  and  for  the  fame  purpofes  :  fuch  is  the  cara- 
van of  vefTels  from  Conftantinople  to  Alexandria. 

CARAVANSERA,  or  Karavansera,  a  place  ap- 
pointed for  receiving  and  loading  the  caravans. 

It  is  commonly  a  large  fquare  building,  in  the  mid- 
dle of  which  there  is  a  very  fpacious  court  ;  and  under 
the  arches  or  piazzas  that  furround  it  there  runs  a  bank 
raifed  fome  feet  above  the  ground,  where  the  mer- 
chants, and  thofe  who  travel  with  them  in  any  capa- 
city, take  up  their  lodgings  as  well  as  they  can  ;  the 
beafts  of  burden  being  tied  to  the  foot  of  the  bank. 
Over  the  gates  that  lead  into  the  court,  there  are  fome- 
times  little  rooms,  which  the  keepers  of  the  caravan- 
feras  let  out  at  a  very  high  price  to  fuch  as  have  a 
mind  to  be  private. 

The  caravanferas  in  the  Eaft  are  fome  thing  of  the 
nature  of  the  inns  in  Europe;  only  that  you  meet 
with  little  accommodation  either  for  man  or  beafl,  but 
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are  obliged  to  carry  almoft  every  thing  with  you  :  Caravanfc- 
there  is  never  a  caravanfera  without  a  well,  or  fpring 
of  water.  Thefe  buildings  are  chiefly  owing  to  the 
charity  of  the  Mahometans  ;  they  are  efteemed  facred 
dwellings,  where  it  is  not  permitted  to  infult  any  per- 
fon,  or  to  pillage  any  of  the  effects  that  are  depolited 
there.  There  are  alfo  caravanferas  v\  here  moft  things 
may  be  had  for  money  ;  and  as  the  profits  of  thefe  are 
conlidcrable,  the  magiftratcs  of  the  cities  to  whofe  ju- 
risdiction they  belong,  take  care  to  ftore  them  well. 
There  is  an  infpector,  who,  at  the  departure  of  each 
caravan,  fixes  the  price  of  the  night's  lodging,  from 
which  there  is  no  appeal. 

CARAVANSERASKIER,  the  fteward  or  keeper  of 
a  Caravansera.  He  keeps  an  account  of  all  the 
merchandifes  that  are  fold  upon  truft,  and  demands 
the  payments  of  the  funis  due  to  the  merchants  for 
what  has  been  fold  in  the  caravanfera,  on  the  feller's 
paying  two  per  cent. 

CARAVEL  ;  thus  they  call  a  fmall  vefTel  on  the 
coaft  of  France,  which  goes  to  fifh  for  herring  on  the 
banks.  They  are  commonly  from  25  to  30  tons  bur- 
den. Thofe  which  are  deiigned  for  the  fame  fifhery 
in  the  Britifh  channel  are  called  by  the  French  trin- 
quarts  :  thefe  are  from  12  to  15  tons  burden. 
CARAWAY,  in  botany.  See  Carum. 
CARBONADE,  or  Carbonado,  in  cookery  ; 
flelh,  fowl,  or  the  like,  feafoned  and  broiled  on  the 
coals. 

CARBUNCLE,  in  natural  hiftory,  a  very  elegant 
gem,  whofe  colour  is  deep  red,  with  an  admixture  of 
fcarlet. 

This  gem  was  known  among  the  ancients  by  the 
name  of  anthrax.  It  is  ufually  found  pure  and  fault- 
lefs,  and  is  of  the  fame  degree  of  hardnefs  with  the 
fapphire  :  it  is  naturally  of  an  angular  figure  ;  and  is 
found  adhering,  by  its  bafe,  to  a  heavy  and  ferrugi- 
nous ttone  of  the  emery  kind  :  its  ufual  fize  is  near  a 
quarter  of  an  inch  in  length,  and  two  thirds  of  that  in 
diameter  in  its  thickeft  parts  :  when  held  up  againft 
the  fun,  it  loofes  its  deep  tinge,  and  becomes  exactly 
of  the  colour  of  a  burning  charcoal,  whence  the  pro- 
priety of  the  name  which  the  ancients  gave  it.  It  bears 
the  fire  unaltered,  not  parting  with  its  colour,  nor  be- 
coming at  all  the  paler  by  it.  It  is  found  only  in  the 
Eaft  Indies,  fo  far  as  is  yet  known  j  and  there  but 
very  rarely. 

Carbuncle,  ox  Anthrax,  in  medicine,  an  inflam- 
mation which  arifes,  in  time  of  the  plague,  with  a  ve- 
iicle  or  blifter  almoft  like  that  produced  by  burning. 

Carbuncle,  in  heraldry,  a  charge  or  bearing,  con- 
fifting  of  eight  radii,  four  whereof  make  a  common 
crofs,  and  the  other  four  a  faltier. 

Some  call  thefe  radii  buttons,  or  ftaves,  becaufe  round, 
and  enriched  with  buttons,  or  pearled  like  pilgrim's 
ftaves,  and  frequently  tipped  or  terminated  with  flower- 
de-luces  ;  others  blazon  them,  royal  fceptres,  placed  in 
faltier,  pale  and  feife. 

CARCASSE,  or  Carcus,  in  the  art  of  war,  an 
iron  cafe,  or  hollow  capacity,  about  the  bignefs  of  a 
bomb,  of  an  oval  figure,  made  .of  ribs  of  iron,  filled 
with  combuflible  matters,  as  meal-^powder,  fakpetre, 
fulphur,  broken  glafs,  fhavings  of  horn,  turpentine, 
tallow,  &c.  It  has  two  or  three  apertures  out  of  which 
the  fire  is  to  blaze  ;  and  the  defignof  it  is  to  be  thrown 
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Carcjf-  out  of  a  mortar  to  fet  houfes  on  fire,  and  do  other  exe- 
foane  cution.  It  has  the  name  carcaffe;  becaufe  the  circles 
II  which  pafs  from  one  ring  or  plate  to  the  other  feem 
Carceres.  t0  reprefent  the  ribs  of  a  human  carcafe. 
~^~  CARCASSONNE,  an  ancient  city  of  France,  in 
Lower  Languedoc,  with  a  bhhop's  fee.  It  is  divided 
into  t  he  upper  and  lower  town.  They  are  both  fur- 
ronnded  with  walls:  and  though  their  fituations  are 
diiferent  they  are  both  watered  by  the  river  Aude.  The 
upper  town  is  feated  on  a  hill,  with  a  cafile  that  com- 
mands it,  as  well  the  lower  town.  It  is  (bong,  not 
only  by  its  fituation  on  a  craggy  rock,  butalfo  by  fe- 
veral  large  towers  which  are  joined  to  its  walls,  and 
which  render  it  of  difficult  accefs.  The  cathedral 
church  is  remarkable  for  nothing  but  its  antiquity. 
The  lower  town  is  large,  and  built  after  the  modern 
tade.  The  (beets  are  very  ftraight,  and  lead  to  a  large 
fquare  in  the  middle,  from  whence  may  befeen  the  four 
gates  of  the  town.  There  is  here  a  manufacture  of 
cloth.  The  neighbouring  country  is  full  of  olive-trees; 
and  in  the  mountains  there  is  a  fine  marble,  commonly 
called  marble  of  Languedoc.  E.  Long  2.  25.  N.  Lat. 
43.11. 

This  place  bore  a  con  fiderable  (hare  in  chat  celebra- 
ted crufade  undertaken  againd  the  Albigenfes  in  the 
beginning  of  the  13th  century,  and  which  forms  one 
of  the  moll  aflonilhing  indances  of  fuperdition  and  of 
atrocious   barbarity  to  be   found  in  the  annals  of  the 
world.     When  the  royal  power  was  nearly  annihilated, 
during  the  reigns  of  the  lad  kings  of  the  Carlovingian 
race  in  France,  mod  of  the  cities  of  Languedoc  erect- 
ed themfelves  into  little  independent  ftates,  governed 
by  their  own  princes.    Carcalfonne  was  then  under  the 
dominion  of  vifcounts.     At  the  time  when  Pope  Inno- 
cent III.  patronized  and  commanded   the  profecution 
of  hoftilities  againft  the  Albigenfes  for  the   crime  of 
hercfy,  Raymond   the  reigning  vifcount  was  included 
in  that   profcription.     Simon  de  Montfort,  general  of 
the  army  of  the  church,  invefted  the  city  of  Carcaffonne 
in  1209.     The   inhabitants  terrified  at  the  fate  of  fe- 
veral  other  places  where  the   mod  dreadful  maffacres 
had  been  committed,  demanded  leave  to  capitulate; 
but  this  act  of  mercy  was  only  extended  to  them  under 
a  condition  equally  cruel,  incredible,    and  unparalleled 
in  hiftory,  if  we  were  not  compelled  to  believe  it  by 
the  unanimous  tedimony  of  all   the  cotemporary  wri- 
ters.    The  people  found  in  the  place  were  all  obliged, 
without  didinction  of  rank  or  fex,  to  evacuate  it  in  a 
ftate  of  nudity;  and  Agnes  the  vifcountefs  was  not  ex- 
empted, though  young  and  beautiful,  from  this  igno- 
minious and  (hocking  punifbmenr.     "  On  lesfitfortir 
tout  nuds   de  la  ville  de  CarcafTonne  (fays   an  ancient 
author)  afin  qu'ils  receuffent  de  la  honte,  en  montrant 
cespaities  du  corps  que  la  pnrite   de  la  langue  n'ex- 
prime  point,  defquelles  ils  avoient  abufe,  et  s'en  etoient 
fervis  dans  des  crimes  execrables."     It  feemsbytiiis 
imputation  that  the  Albigeois  were  acenfed  by   their 
enemies  of  fome  enormities,  probably   unjud,  and    fi- 
milar  to  thofe  which  religious   enmity  and  prejudice 
have  attributed  to  the  followers  of  Zinzendorf in  the 
prefent  century. 

CARCERES,  in  the  ancient  Circenfian  games,  were 
inclofures  in  the  circus,  wherein  the  horfes  were  retrain- 
ed till  the  fignal  was  given  for  darting,  when,  by  an 
admirable  contrivance,  they  all  at  once  flew  open. 
Vol.  IV, 


CARCHEMISH,  (anc  geog.)  a  town  lying  upon  Carchemifli 
the  Euphrates,  and  belonging  to  the  AfTyrians.  Necho  ,_  II 
king  of  Egypt  took  it  from  the  king  of  Aflyria, 
2  Chr.  xxxv.  20.  Necho  left  a  garrifon  in  it,  which 
was  taken  and  cut  to  pieces,  in  the  fourth  year  of  Je- 
hoiachan  king  of  Judah,  by  Nebuchadnezzar  king  of 
Babylon,  2  Kings  xxiii.  29.  Ifaiah  (x.  9.)  fpeaks  of 
Carchemifli,  and  feems  to  fay  that  Tiglath-pilefer 
made  a  conqueft  of  it,  perhaps  from  the  Egyptians. 
This  is  thought  to  be  the  fame  city  with  that  called 
Circefium  by  the  Greeks  and  Latins. 

CARCINOMA,  in  medicine  ;  the  fame  with  Can- 
cer. 

CARD,  among  artificers,  an  inftrument  confiding 
of  a  block  of  wood,  befet  with  fliarp  teeth,  ferving  to 
arrange  the  hairs  of  wool,  flax,  hemp,  and  the  like  5 
there  are  different  kinds  of  them,  as  hand-cards,  dock- 
cards,  &c.     They  are  made  as  follows: 

A  piece  of  thick  leather,  of  the  fize  intended  for 
the  card,  is  drained  in  a  frame  for  that  purpofe  ;  and 
then  pricked  full  of  holes,  into  which  the  teeth  or  pieces 
of  iron  wire  are  inferted.  After  which  the  leather  is 
nailed  by  the  edges  to  a  flat  piece  of  wood,  in  the  form 
of  an  oblong  fquare,  about  a  foot  in  length  and  half 
a  foot  in  breadth,  with  a  handle  placed  in  the  middle 
of  orse  of  the  longer  fides. 

The  teeth  are  made  in  the  following  manner.  The 
wire  being  drawn  of  the  fize  intended,  a  fkain  or  num- 
ber of  wires  are  cut  into  proper  lengths  by  means  of  a 
gauge,  and  then  doubled  in  a  tool  contrived  for  that 
purpofe  :  after  which  they  are  bent  into  the  proper 
direction  by  means  of  another  tool ;  and  then  placed  in 
the  leather  as  mentioned  above. 

Cards,  among  gameflers,  little  pieces  of  fine  thin 
pafteboard  of  an  oblong  figure,  of  feveral  fizes;  but 
mod  commonly,  in  Britain,  three  inches  and  an  half 
long  and  two  and  an  half  broad,  on  which  are  painted 
feveral  points  and  figures. 

The  moulds  and  blocks  for  making  cards  are  exactly 
like  thofe  that  were  ufed  for  the  fird  printed  books. 
They  lay  a  fheet  of  wet  or  moid  paper  on  the  block, 
which  is  fird  (lightly  done  over  with  a  fort  of  ink  made 
of  lamp-black  diluted  in  water,  and  mixed  with  fome 
darch  to  give  it  a  body.  They  afterwards  rub  it  off 
with  a  round  lid.  The  court-cards  are  coloured  by 
means  of  feveral  patterns,  dyled  jl an e-files.  They  eon- 
fid  of  papers  cut  through  with  a  penknife  ;  and  in  thefe 
apertures  they  apply  feverally  the  various  colours,  as 
red,  black,  &c.  Thefe  patterns  are  painted  with  oil- 
colours,  that  the  brumes  may  not  wear  them  out  ; 
and  when  the  pattern  is  laid  on  the  padeboard,  they 
flightly  pafs  over  it  a  brufli  full  of  colour,  which,  leav- 
ing it  within  the  openings,  forms  the  face  or  figure  of 
the  card. 

Among  (harper,  divers  forts  of  falfe  and  fraudulent 
cards  have  been  contrived  ;  as,  I.  Marked  cards,  where 
the  aces,  kings,  queens,  knaves,  are  marked  on  the  cor- 
ners of  the  backs  with  fpots  of  different  number  and 
order,  either  with  clear  water,  or  water  tinged  with 
pale  Indian  ink,  that  thofe  in  the  fecret  may  didinguifh 
them.  Aces  are  marked  with  fingle  fpots  on  two  cor- 
ners opposite  diagonally;  kings  with  two  fpots  at  the 
fame  corners  ;  knaves  with  the  fame  number  tranfver- 
fed.  2.  Breef  cards,  thofe  which  are  longer  or  broader 
than  the  red;    chiefly   ufed  at  whid  and  piquet.     The 
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Cards,     broad  cards  are  nfually  for  kings,  queens,  knaves,  and     plants;  and  in  the  natural  method  ranking  under  the 
Cardamine  aces;  the  long  for  the  reft.  Their  defign  is  to  direct  the      39th  order,  Siliquoja?.     The  filiqua  parts  afunder  with 
cutting  to  enable  him  in  the  fecret  to  cut  the  cards  dif-      a  fpring,  and  the  valves  roll  fpirally  backward  ;  the 


Carda- 
mom, 
Cardan. 


advantageoully  to  his  adverfary,  and  draw  the  perfon 

unacquainted   with  the  fraud  to  cut  them  favourably 

for  the  (harper.     As  the  pack  is  placed  either  end  wife 

or  fidewife  to  him  that  is  to  cut,  the  long  or  broad 

cards  naturally  lead  him  to  cut  to  them.     Breef  cards 

are  fometimes  made  thus  by  the  manufacturer;  but,  in 

defect  of  thefe,  (harpers  pare  all  but  the  breefs  with  a 

penknife  or  razor.     3.  Corner  bend,  denotes  four  cards 

turned  down  finely  at  one  corner,  to  ferve  as  a  fignal     but  the  double  deferve  a  place,  as  making  a  pretty  ap 

to  cut  by.     4.   Middle  bend,    or  Kingfton-bridge,    is     pearance  during  the  time  they  are  in  flower.     They 


ftigma  is  entire,  and  the  calyx  a  little  gaping.  Of  this 
there  are  15  fpecies;  but  the  molt  remarkable  is  the 
pratenfis,  with  a  large  purplifh  flower.  This  grows 
naturally  in  many  parts  of  Britain,  and  is  alfo  called 
cuckoiv-flower.  There  are  four  varieties,  viz.  the  fingle, 
with  purple  and  white  flowers,  which  are  frequently  in- 
termixed in  the  meadows ;  and  the  double,  of  both  co- 
lours.    The  fingle  forts  are  not  admitted  into  gardens  j 


where    the  tricks  are  bent  two  different 


which 


ways, 

caufes  an  opening  or  arch  in  the  middle,  to  direct  like- 
wife  the  cutting. 

Cards  were  invented  about  the  year  1390,  to  divert 
Charles  VI.  of  France,  who  had  fallen  into  a  melan- 
choly difpofition.  The  inventor  propofed,  by  the  fi- 
gures of  the  four  fuits  or  colours,  as  the  Fench  call 


will  thrive  in  a  moiftfhady  border:  and  are  propagated 
by  parting  their  roots,  which  is  belt  performed  in  au- 
tumn. They  delight  in  a  fofc  loamy  foil,  not  too  ftiC 
By  fome  the  plant  is  reckoned  antifcorbutic. 

CARDAMOM,   in  the  Materia  Medica.  See  Amo- 

MUM. 

CARDAN,   (Jerom)  one  of  the  mod  extraordinary 


them,  to  reprefent  the  four  clalTes  of  men  in  the  king-     geniufes  of  his  age,   was  born  at  Pavia  on  the  24th  of 


dom.  By  coeurs  (hearts)  are  meant  the  gens  de  choeurt 
choir-men,  or  ecclefiaftics  ;  and  therefore  the  Spa- 
niards, who  certainly  received  the  ufe  of  cards  from  the 
French,  have  copas,  or  chalices,  inftead  of  hearts.  The 
nobility,  or  prime  military  part  of  the  kingdom,  are 
reprefented  by  the  ends  or  points  of  lances  or  pikes  ; 
and  our  ignorance  of  the  meaningor  rcfemblance  of  the 
figure  induced  us  to  call  them  J'pades :  The  Spaniards 
have  efpadas,  fwords,  in  lieu  of  pikes,  which  are  of 


September  1501.  As  his  mother  was  not  married,  fhe 
tried  every  method  to  procure  an  abortion,  but  without 
effect.  She  was  three  days  in  labour,  and  they  were 
at  laft  obliged  to  cut  the  child  from  her.  He  was  born 
with  his  head  covered  with  black  curled  hair.  When 
he  was  four  years  old,  he  was  carried  to  Milan  ;  his  fa- 
ther being  an  advocate  in  that  city.  At  the  age  of 
20,  he  went  to  ftudy  in  the  univerfity  of  that  city  ;  and 
two  years  afterwards  he  explained  Euclid.     In  1524, 


fimilar  import.     By  diamonds  are  deligned  the  order  of     he  went  to  Padua;  and  the  fame  year  he  was  admitted 


citizens,  merchants,  or  tradefinen,  carreaux,  (fqnare 
itones,  tiles,  or  the  like)  :  The  Spaniards  have  a  coin, 
dincros,  which  anfwers  to  it;  and  the  Dutch  call  the 
French  word  carreaux  "  Jlreneen,"  ftones  and  diamonds, 
from  the  form.  Trefe,  the  trefoil-leaf,  or  clover- 
grafs  (corruptly  called  clubs),  alludes  to  the  hufband- 
men  and  peafants.  But  how  this  fuit  came  to  be  called 
clubs  is  not  eafily    explained  ;   unlefs,  borrowing  the 


to  the  degree  of  matter  of  arts  :   in  the  end  of  the  fol- 
lowing  year,  he  took   the  degree  of  doctor  of  phyfic. 
He  married  about    the  year  1531.     For  ten  years  be- 
fore,his  impotency  had  hindered  him  from  having  know- 
ledge of  a  woman  ;  which  was  a  great  mortification  to 
him.     He   attributed  it  to  the  evil  influences  of  the 
planet  under  which  he  was  born.     When  he  enume- 
rates, as  he  frequently  does,  the  greateft  misfortunes 
game  from  the  Spaniards,  who  have  bajlos  (ftaves  or     of  his  life,  this  ten  years  impotency  is  always  one.    Ac 
clubs)   inftead  of  the  trefoil,  we  give  the  Spanifii  fig-     the  age  of  32,   he  became  profe (Tor  of  mathematics  at 
nification  to  the  French  figure.  Milan.     In  1539,  ne  was  admitted    member    of    the 

The  hiftory  of  the  four  kings,  which  the  French,  in     college  of   phyficians    at    Milan;  in  1543,    ne    read 


drollery,  fometimes  call  the  cards,  are  David,  Alex- 
ander, Csefar,  and  Charles;  which  names  were  then, 
and  (till  are,  on  the  French  cards.  Thefe  refpectable 
names  reprefent  the  four  celebrated  monarchies  of  the 
Jews,  Greeks,  Romans,  and  Franks  under  Charle- 
magne.    By  the  queens  are  intended  Argine,  Either, 


public  lectures  of  medicine  in  that  city,  and  at  Pavia 
the  year  following  ;  but  difcontinued  them  becaufe  he 
could  not  get  payment  of  his  falary,  and  returned  to 
Milan.  In  1552,  he  went  into  Scotland,  having  been 
fen t  for  by  the  archbifhop  of  St  Andrew's,  who  had 
in  vain  applied  to  the  French  king's  phyficians,  and 


Judith,  and    Pallas  (names   retained    in   the    French     afterwards  to  thofe  of  the  emperor  of  Germany.     This 


cards),  typical  of  birth,  piety,  fortitude,  and  wifdom, 
the  qualifications  refiding  in  each  perfon.  Argine  is  an 
anagram  for  regina,  queen  by  defcent.  By  the  knaves 
were  deligned  the  fervants  to  knights  (for  knave  ori- 
ginally meant  only  fervant) ;  but  French  pages  and 
valets,  now  indifcreminately  ufed  by  various  orders  of 
perfons,  were  formerly  only  allowed  to  perfons  of  qua- 
lity, efquires  (efcuires),  lhield  or  armour  bearers.  O- 
thers  fancy  that  the  knights  themfelves  were  defigned 
by  thofe  cards ;  becaufe  Hogier  and  Lahire,  two 
names  on  the  French  cards,  were  famous  knights  at 
the  time  cards  were  fuppofed  to  have  been  indented. 

Deceptions  "with  Cards.  See  Legerdemain, feet.  1. 

CARDAMINE,    in   botany  :   A  genus  of    the  fili- 
quofa  order  ,  belonging  to  the  tetradynamia  clafs  of    continued  there  till  the  beginning  of  October  1552; 

and 


prelate,  then  43  years  old,  had  for  ten  years  been  af- 
flicted with  a  fhortnefs  of  breath,  which  returned  every 
eight  days  for  the  two  laft  years.  He  began  to  reco- 
ver from  the  moment  that  Cardan  prefcribed  for  him. 
Cardan  took  his  leave  of  him  at  the  end  of  fix  weeks 
and  three  days,  leaving  him  prefcriptions  which  in  two. 
years  wrought  a  complete  cure. 

Cardan's  journey  to  Scotland  gave  him  an  oppor- 
tunity of  vifuing  feveral  countries.  He  croffed  France 
in  going  thither  ;  and  returned  through  Germany,  and 
the  Low  Countries,  along  the  banks  of  the  Rhine.  It 
was  an  this  occafion  he  went  to  London,  and  calculated 
king  Edward's  nativity.  This  tour  took  up  about 
four  months:  after  which,  coming  back  to  Milan,  he 
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Cardan,    and  then  went  to  Pavia,  from  whence  he  was  invited 

- — -v 'to  Bologna  in  1562.     He  taught  in  this  lift  city  rill 

the  year  1570  •,  at  which  time  he  was  thrown  into 
prifon  ;  but  fome  months  after  he  was  fent  home  to  Ji is 
own  houfe.  He  left  Bologna  in  1 5 7t  :  and  went 
to  Rome,  where  he  lived  for  fome  lime  without  any 
public  employment.  He  was,  however,  admitted  a 
member  of  the  college  of  pbyficians,  and  received  a 
petition  from  the  pope.  He  died  at  Rome  on  the  21ft 
of  September  1575,  according  to  Thnanus.  This  ac- 
count might  be  fufficient  to  mow  the  reader  that  Car- 
dan was  of  a  very  fickle  temper;  but  he  will  have  a 
much  better  idea  of  his  fingular  and  odd  tarn  of  mind 
by  examining  what  he  himfelf  has  written  concerning 
his  own  good  and  bad  qualities.  He  paid  himfelf  con- 
gratulatory compliments  for  not  having  a  friend  in  this 
world;  but  that,  in  reqaittal,  he  was  attended  by  an 
aerial  fpirit,  emaned  panly  from  Saturn  and  partly 
from  mercury,  who  was  the  conftant  guide  of  his  ac- 
tions, and  teacher  of  every  duty  to  which  he  was  bound. 
He  declared,  too,  that  he  was  fo  irregular  in  his  man- 
ner of  walking  the  ftreets,  as  induced  all  beholders  to 
point  at  him  as  a  fool.  Sometimes  he  walked  very 
flowly,  like  a  man  abforbed  in  profound  meditation ; 
then  all  on  a  fudden  quickened  his  fteps,  accompanying 
them  with  very  abfurd  attitudes.  In  Bologna,  his  de- 
light was  to  be  drawn  about  in  a  mean  vehicle  with 
three  wheels.  When  nature  did  not  vifit  him  with  any 
pain,  he  would  procure  to  himfelf  that  difagreeable 
fenfation  by  biting  his  lips  fo  wantonly,  or  pulling  his 
fingers  to  fnch  a  vehement  degree,  as  fometimes  to 
force  the  tears  from  his  eyes  :  and  the  reafon  he  aifign- 
ed  for  fo  doing,  was  to  moderate  certain  impetuous 
faliies  of  the  mind,  the  violence  of  which  was  to  him 
by  far  more  infupportable  than  pain  itfclf ;  and  that 
the  fure  confequence  of  fuch  a  fevere  difcipline  was  the 
enjoying  the  pleafure  of  health.  He  fays  elfewhere, 
that,  in  his  greateft  tortures  of  foul,  he  ufed  to  whip 
his  legs  with  rods,  and  bite  his  left  arm;  that  it  was  a 
great  relief  to  him  to  weep,  but  that  very  often  he 
could  not;  that  nothing  gave  him  more  pleafure  than 
to  talk  of  things  which  made  the  whole  company  un- 
eafy ;  that  he  fpoke  on  all  fubjects,  in  feafon  and  out 
of  feafon  :  and  he  was  fo  fond  of  games  of  chance,  as 
to  ipend  whole  days  in  them,  to  the  great  prejudice  of 
his  family  and  reputation,  for  he  even  flaked  his  furni- 
ture and  his  wife's  jewels. 

Cardanus  makes  no  fcruple  of  owning  that  he  was  re- 
Vengeful,  envious,  treacherous,  a  dealer  in  the  black 
art,  a  backbiter,  a  calumniator,  and  addicted  to  all  the 
foul  and  deteftable  excefTes  that  can  be  imagined  :  yet, 
notwithstanding  (as  one  would  think)  fo  humbling  a 
declaration,  there  was  never  perhaps  a  vainer  mortal, 
or  one  that  with  lefs  ceremony  expreffed  the  high  opi- 
nion he  had  of  himfelf,  than  Cardanus  was  known  to 
do,  as  will  appear  by  the  following  proofs.  "  I  have 
been  admired  by  many  nations  :  an  infinite  number  of 
panegyrics,  both  in  profe  and  verfe,  have  been  com- 
pofed  to  celebrate  my  fame,  I  was  born  to  releafe  the 
world  from  the  manifold  errors  under  which  it  groaned. 
"What  I  have  found  out  could  not  be  difcovered  either 
by  my  predeceflbrs  or  my  cotemporarjes  ;  and  that  is 
the  reafon  why  thofe  authors  who  write  any  thing  wor- 
thy of  being  remembered,  fcruple  not  to  own  that  they 


are  indebted  to  me  for  it.     I  h; 


on  the  dialectic  art,  in  which  there 


ve  compofed  a  book 
is  neither  one  fu- 
perfluous  letter  nor  one  deficient.  1  finiihed  it  in  feven 
days,  which  feems  a  prodigy.  Yet  where  is  there  a 
perfon  to  be  found,  that  can  boaft  of  his  having  become 
mailer  of  its  doctrine  in  a  year  ?  And  he  that  (lull  have 
comprehended  it  in  that  time,  mnfl  appear  to  have  been 
instructed  by  a  familiar  daemon. " 

The  fame  capricioufnefs  obfervable  in  his  outward 
conduct  is  to  be  obferved  in  the  compofuion  of  his 
works.  We  have  a  multitude  of  his  trcatifes  in  which 
the  reader  is  flopped  almoft  every  moment  by  the  ob- 
fenrity  of  his  text,  or  his  digrtflions  from  the  point  in 
hand.  In  his  arithmetical  performances  there  are  feve- 
ral  difcourfes  on  the  motions  of  the  planets,  on  the 
creation,  and  mi  the  tower  of  Babel.  In  his  dialectic 
work,  we  find  his  judgment  on  hiftorians  and  the  wri- 
ters of  epiflles.  The  only  apology  which  he  makes  for 
the  frequency  of  his  digrefiions  is,  that  they  were  pur- 
pofely  done  for  the  fooner  filling  up  of  his  lheet,  his 
bargain  with  the  bookfeller  being  at  fomuch  per  meet; 
and  that  he  worked  as  much  for  his  daily  fupport  as 
for  the  acquifuion  of  glory.  The  Lyons  edition  of 
his  works,  printed  in  1663,  confiftsof  ten  volumes  in 
folio. 

It  was  Cardanus  who  revived  in  latter  times  all  the 
fecret  philofophy  of  the  Cabbala  or  Cabbalifts,  which 
filled  the  world  withfpirits;  a  likenefs  to  whom,  he 
afitrted  we  might  attain  by  purifying  ourfelves  with 
philofophy.  He  chofe  for  himfelf,  however,  notwith- 
ftandingfuch  reveries,  this  fine  &t\\ce,Tei7ipus  mea  pof- 
fefflo,  tsviptjs  mens  ager :  "  Time  is  my  fole  pofTeffion, 
and  the  only  fund  I  have  to  improve." 

In  fact,  when  we  confider  the  tranfeendent  qualities 
of  Cardan's  mind,  we  cannot  deny  his  having  cultiva- 
ted it  with  every  fpecies  of  knowledge,  and  his  having 
made  a  greater  progrefs  in  philofophy,  in  the  medical 
art,  in  aftronomy,  in  mathematics,  &c.  than  the  great- 
eft  part  of  his  cotemporaries  who  had  applied  their 
minds  but  to  one  of  thole  fciences. 

Scaliger  affirms,  that  Cardan,  having  fixed  the  time 
of  his  death,  abftained  from  food,  that  his  prediction 
might  be  fulfilled,  and  that  his  continuance  to  live 
might  not  difcredit  his  art.  Cardan's  father,  who  was 
a  doctor  of  medicine,  and  a  profefTor  of  civil  and  ca- 
non law,  died  in  the  fame  manner,  in  the  year  1524, 
having  abftained  from  all  fuftenance  for  nine  days.  His 
fon  tells  us,  that  he  had  white  eyes,  and  could  fee  in 
the  night  time. 

CARDASS,  a  fort  of  card,  proper  for  carding 
flocks  of  filk,  to  make  cappadine  of  it.  It  is  alfo  the 
name  which  the  French  give  to  thofe  flocks  of  filk. 

Cardasses,  is  alfo  the  name  which,  in  the  cloth 
manufactories  of  Languedoc,  they  give  to  a  fort  of 
large  card,  which  is  ufed  for  carding  the  dyed  wool, 
defigned  for  making  cloth  of  mixed  colours. 

CARDERS,  in  the  woollen  manufactory,  are  per- 
fons  who  prepare  wool,  &c.  for  fpinning,  &c. 

Carders,  fpiuners,  weavers, fullers,  iheermen,  and 
dyers,  in  England,  not  performing  their  duty  in  their 
occupations,  (hall  yield  to  the  party  grieved  double  da- 
mages; to  be  committed  until  payment.  One  juftice 
to  hear  and  determine  complaints. 

Carders,  combers,  forters,  fpinners,  or  weavers, 
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Cardi      conveying   away,  embezzling,  or  detaining  any  wool 
I         or  yarn,  delivered  by  the  clothier,  or  any  other  perfon, 
Cardigan.^  j]ia]j   gjve  l\ie  party  grieved  fuch  fatisfaction,  as  two 
v       '  juftices,  mayor,  &c.  fhall  think  fit:  if  not  able  or  will- 
ing to  make  fatisfaction,    for    the  firft  offence  to  be 
whipped,  or  fet  in  the  flocks  in  fome  market-town,  or 
in  any  other  town  where  the  offence  is  cojnmitted  :  the 
fecond  offence  to  incur  the  like,  or  fuch  further  punifh- 
ment  by  whipping,  &c.    as  juftices  fliall  think  proper. 
Conviction  by  one  witnefs  on  oath,  or  confeffion. 
CARDI,   (Ludoyico).     SeeCivoLi. 
CARDIAC,  in  a  general  fenfe,  fignifies  all  medi- 
cines beneficial  to  the  heart,  whether  internally  or  ex- 
ternally applied.     The   word  comes  from  the  Greek 
word   xctf<h*j   cor;  the  heart  being  reputed  the  imme- 
diate feat  of  their  operation. 

Cardiacs,  in  a  more  particular  fenfe,  denote  me- 
dicines which  raife  the  fpirits,  and  give  prefentftrength 
and  cheer  fulnefs;  thefe  amount  to  the  fame  with  what 
are  popularly  called  cordials.  Cardiacs  are  medicines 
anciently  fuppofed  to  exert  fhemfelves  immediately  in 
comforting  and  ftrengthening  the  heart:  but  the  mo- 
dern phyficians  rather  fuppofe  them  to  produce  the  ef- 
fect by  putting  the  blood  into  a  gentle  fermentation, 
whereby  the  fprings,  before  decayed,  are  repaired  and 
invigorated,  and  the  tone  and  elafticity  of  the  fibres  of 
the  veffels  reftored ;  the  confcquence  of  which  is  a 
more  eafy  and  brifk  circulation. 

CARDIALGIA,  in  medicine,  a  violent  fenfation 
of  heat  or  acrimony  felt  towards  the  upper  or  left  ori- 
fice of  the  ftomach,  though  feemingly  at  the  heart; 
fometimes  accompanied  with  palpitations  of  the  heart, 
fainting,  and  a  propenfuy  to  vomit :  better  known  by 
the  name  of  cardiac paffion,  ox  heart-burn.  See  (Index 
fub joined  to)  Medicine. 

CARDIFF,  a  town  of  Glamorganfhire,  in  South 
Wales,  feated  on  the  river  Tave,  in  a  rich  and  fruit- 
ful foil.  It  is  a  large,  compact,  well  built  town,  having 
a  caftle,  a  wall,  and  four  gates,  built  by  Robert  Fitz- 
Hamon,  a  Norman,  about  the  year  1100.  It  is  go- 
verned by  the  conftable  of  the  caftle,  12  aldermen,  12 
burgefles,  Sec.  and  fends  one  member  to  parliament. 
Here  the  affizes  and  feflions  are  held,  betides  feveral 
courts.  There  is  a  handfome  bridge  over  the  river,  to 
which  fmall  veffels  come  to  take  in  their  lading.  It  has 
now  only  one  church,  St  Mary's  having  been  longfince 
thrown  down  by  the  undermining  of  the  river.  The 
caftle,  though  much  decayed,  makes  a  grand  appear- 
ance even  at  this  time;  and  the  walls  of  the  town  are 
very  ftrong  and  thick.  The  church  has  a  fine  tower- 
fteeple,  and  the  town-hall  is  a  good  ftructurc.  The 
magiftrates  are  elected  every  year  by  the  majority  of 
the*3 burgeffes.  W.  Long.  3.  20.  N.  Lat.  51.  30. 
Cardiff  gives  title  of  Britifh  Baron  to  the  family  of 
Bute  in  Scotland. 

CARDIGAN,  the  capital  town  of  Cardigan/hire, 
in  South  Wales,  is  feated  near  the  mouth  of  the  river 
Teivy,  on  the  Irifh  channel.  It  is  indifferently  large 
and  well  built,  containing  three  wards,  one  church,  and 
the  county-goal.  It  is  governed  by  a  mayor,  13  alder- 
men, 13  common-council-men,  &c.  Here  are  the  ruins 
of  a  caftle  which  was  built  by  Gilbert  de  Clare,  about 
the  year  1160.  It  fends  one  member  to  parliament  ; 
and  has  two  markets,  held  on  Tuefdays  and  Saturdays. 
W.  Long.  4,  38.  N.  Lat.  52.  t£.. 


CARDIGANSHIRE,  a  county  of  South  Wales,  C 
bounded  on  the  North  by  Merionethfhire  and  Mont, 
gomerylhire,  on  the  eaft  by  Radnorfhire  and  Breck- 
nockfliire,  on  the  weft  by  the  Irifh  Sea,  and  on  the 
fouth  by  Caermarthenfliire.  Its  length  from  North- 
weft  to  fouth-eaft  is  about  44  miles,  and  its  breadth 
near  20.  The  air,  as  in  other  parts  of  Wales,  varies 
with  the  foil,  which  in  the  fouthern  and  weftern  parts 
is  more  upon  a  level  than  this  principality  generally  is, 
which  renders  the  air  mild  and  temperate.  But  as 
the  northern  and  eaftern  parts  are  mountainous,  they 
are  confequently  more  barren  and  bleak.  However, 
there  are  cattle  bred  in  all  parts;  but  they  have  nei- 
ther wood  nor  coals  of  their  own  for  fuel :  they  have 
rich  lead  mines,  and  fifh  in  plenty,  with  fowls  both 
tame  and  wild.  The  principal  rivers  are  the  Teivy, 
the  Ridol,  and  the  Iftwith.  This  county  hath  five 
market-towns,  viz.  Cardigan,  Aberiftwith,  Llanbad- 
arnvawn,  Llanbedar,  and  Tregaron,  with  77  pariflies  ; 
and  was  formerly  computed  to  have  upward  of  3000 
houfes,  and  520,000  acres  of  land.  It  fends  two  mem- 
bers to  parliament;  one  for  the  county,  and  one  for 
Cardigan. 

CARDINAL,  in  a  general  fenfe,  an  appellation 
given  to  things  on  account  of  their  pre-emineHce.  The- 
word  is  formed  of  the  Latin  car  do,  a  hinge ;  it  being 
on  thefe  fundamental  points  that  all  the  reft  of  the 
fame  kind  are  fuppofed  to  turn.  Thus,  juftice,  pru- 
dence, temperance,  and  fortitude,  are  called  the  four 
cardinal  virtues,  as  being  the  bafis  of  all  the  reft. 

Cardinal  Flower,  in  botany.     See  Lobelia. 

Cardinal  Points,  in  cofroography,  are  the  four  in- 
terferons of  the  horizon  with  the  meridian,  and  the 
prime  vertical  circle.  Of  thefe,  two,  viz.  the  inter- 
jections of  the  horizon  and  meridian,  are  called  North 
and  South,  with  regard  to  the  poles  they  are  directed 
to.  The  other  two,  viz.  the  interferons  of  the  ho- 
rizon, and  firft  vertical,  are  called  Eaft  and  Weft. 

The  cardinal  points,  therefore,  coincide  with  the 
four  cardinal  regions  of  the  heavens;  and  are  900  dif- 
tant  from  each  other.  The  intermediate  points  are 
called  collateral  points. 

Cardinal  Points,  in  aftrology,  are  the  rifing  and 
fetting  of  the  fun,  the  zenith,  and  nadir. 

Cardinal  Signs,  in  aftronomy,  are  Aries,  Libra, 
Cancer,  and  Capricorn. 

Cardinal  Winds,  are  thofe  that  blow  from  the  car- 
dinal points. 

Cardinal  Numbers,  in  grammar,  are  the  numbers 
one,  two,  three,  &c.  which  are  indeclinable;  in  oppo- 
fition  to  the  ordinal  numbers,  firft,  fecond,  third, 
fourth,  &c. 

Cardinal,  an  ecclefiaftical  prince  in  the  Romifh 
church,  being  one  who  has  a  voice  in  the  conclave  at 
the  election  of  a  pope.  Some  fay  the  cardinals  were 
fo  called  from  the  Latin  incardinaiio,  which  fignifies 
the  adoption  in  any  church  made  of  a  prieft  of  a  fo- 
reign church,  driven  thence  by  misfortune  ;  and  add, 
that  the  ufe  of  the  word  commenced  at  Rome  and 
Ravenna  ;  the  revenues  of  the  churches  of  which  cities 
being  very  great,  they  became  the  common  refuge  of 
the  unhappy  priefts  of  all  other  churches. 

The  cardinals  compofe  the  pope's  council  or  fenate  : 
in  the  Vatican  is  a  conftitution  of  pope  John,  which 
regulates  the  wghts  and   titles  of  the  cardinals  ;  and 
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Cardinal,  which  declares,  that   as  the  pope  reprefents  Mofes,  fo 

1 v '  the  cardinals  reprefent  thefeventy  elders,  who,  under 

the  pontifical  authority,  decide  private  and  particular 
differences. 

Cardinals,  in  their  firft  inftitution,  were  only  the 
principal  priefts,  or  incumbents  of  theparifhesof  Rome. 
In  the  primitive  church,  the  chief  priefl  of  a  parifh, 
who  immediately  followed  the  bifliop,  was  called  pref- 
byter  cardinalis,  to  diftinguifh  him  from  the  other  petty 
priefts,  who  had  no  church  nor  preferment  ;  the  term 
was  firft  applied  to  them  in  the  year  150  ;  others  fay, 
under  pope  Silvefter,  in  the  year  300.  Thefe  cardi- 
nal priefts  were  alone  allowed  to  baptize,  and  admini- 
fter  the  eucharift.  When  the  cardinal  priefts  became 
bifhops,  their  cardinalate  became  vacant  ;  they  being 
then  fuppofed  to  be  raifed  to  a  higher  dignity. — Un- 
der pope  Gregory,  cardinal  priefts,  and  cardinal  dea- 
cons, were  only  fuch  priefts  or  deacons  as  had  a  church 
or  chapel  under  their  particular  care  :  and  this  was  the 
original  ufe  of  the  word.  Leo  IV.  in  the  council  of 
Rome,  held  in  853,  calls  them  prejhjteros  fui  cardinis ; 
and  their  churches,  parochias  cardinales. 

The  cardinals  continued  on  this  footing  till  the 
eleventh  century  :  but  as  the  grandeur  and  Itate  of  his 
holinefsbecamethen exceedingly  augmented,  he  would 
have  his  council  of  cardinals  make  a  better  figure  than 
the  ancient  priefts  had  done.  It  is  true,  they  ftill 
preferved  their  ancient  title  ;  but  the  thing  expreffed 
by  it  was  no  more.  It  was  a  good  while,  however, 
before  they  had  the  precedence  over  bifhops,  or  got 
the  election  of  the  pope-  into  their  hands:  but  when 
they  were  once  pofTeffed  of  thofe  privileges,  they  foon 
had  the  red  hat  and  purple  ;  and  growing  ftill  in  au- 
thority, they  became  at  length  fuperior  to  the  bifhops, 
by  the  fole  quality  of  being  cardinals. 

Du-Cange  obferves,  that  originally  there  were  three 
kinds  of  churches  :  the  firft  or  genuine  churches  were 
properly  called parijhes ;  the  fecond,  deaconries,  which 
were  chapels  joined  to  hofpitals,  and  ferved  by  dea- 
cons ;  the  third  were  fimple  oratories,  where  private 
maffes  were  faid,  and  were  difcharged  by  local  and  re- 
fident  chaplains.  He  adds,  that,  to  diftinguifh  the 
principal  or  parifh  churches  from  the  chapels  and  ora- 
tories, the  name  cardinales  was  given  to  them.  Ac- 
cordingly, parifh  churches  gave  titles  to  cardinal  priefts  ; 
and  fame  chapels  alfo,  at  length,  gave  the  title  of  car- 
dinal deacons. 

Others  obferve,  that  the  term  cardinal  was  given  not 
only  to  priefts,  but  alfo  to  bifhops  and  deacons  who 
were  attached  to  certain  churches,  to  diftinguilh  them 
from  thofe  who  only  ferved  them  en  pajfant,  and  by 
commiffion.  Titular  churches,  or  benefices,  were  a 
kind  of  parifhes,  i.  e.  churches  aifigned  each  to  a  cardi- 
nal prieft  ;  with  fome  Itated  dift  ict  depending  on  it, 
and  a  font  for  adminiftering  of  baptifm,  in  cafes  where 
the  bifhop  himfelf  conld  not  adminifter  it.  Thefe 
cardinals  were  fubordinate  10  the  bifhops  ;  and  ac- 
cordingly, in  councils,  particularly  that  held  at  Rome 
in  868,  fubferibed  after  them. 

It  was  not,  however,  only  at  Rome,  that  priefts 
bore  this  name ;  for  we  find  there  were  cardinal  priefts 
in  France  :  thus,  the  curate  of  the  parifh  of  St  John 
de  Vignes  is  called  in  old  charters  the  cardinal  pr'wft 
ef  that  parifh,. 
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The  title  of  cardinal  is  alfo  given  to  fome   bifhops,    Cardinal".. 
qnatenus  bifhops  ;  e.  g.  to  thofe  of  Mentz  and  Milan 
the  archbilhop  of  Bourges  is  alfo,  in  ancient  writings, 
called  cardinal ;   and  the  church  of  Bourges,  a  cardi?:a% 
church.  The  abbot  of  Vendome  calls  himfelf  cardinalis 
natus. 

The  cardinals  are  divided  into  threeclafTes  ororders  ; 
containing  fix  bifhops,  fifty  priefts,  and  fourteen  dea- 
cons ;  making  in  all  feventy  :  which  conftitute  what 
they  call  the  J  acred  college.  The  cardinal  bifhops,  who 
are,  as  it  were,  the  pope's  vicars,  bear  the  titles  of  the 
biihoprics  aifigned  to  them  ;  the  reft  take  fuch  titles 
as  are  given  them  :  the  number  of  cardinal  bifhops 
has  been  fixed  ;  but  that  of  cardinal  priefts  and  dea- 
cons, and  confequently  the  facred  college  itfelf,  is  al- 
ways fluctuating.  Till  the  year  1125,  the  college  on- 
ly confified  of  fifty -two  or  fifty-  three  :  the  council  of 
Conftance  reduced  them  to  twenty-four  ;  but  Sixtus 
IV.  without  any  regard  to  that  reftriction,  raifed  them 
again  to  fifty-three,  and  Leo  to  fixty-five.  Thus,  as 
the  number  of  cardinal  priefts  was  anciently  fixed  to 
twenty-eight,  new  titles  were  to  be  eftablifhed,  in  pro- 
portion as  new  cardinals  were  created.  As  for  the 
cardinal  deacons,  they  were  originally  no  more  than 
feven  for  the  fourteen  quarters  of  Rome;  but  they 
were  afterwards  increafed  to  nineteen,  and  after  that 
were  again  diminiihed. 

According  to  Onuphrius,  it  was  pope  Pius  IV.  who 
firft  enacted,  in  1562,  that  the  pope  mould  be  chofen 
only  by  the  fenate  of  cardinals;  whereas,  till  that  time, 
the  election  was  by  all  the  clergy  of  Rome.  Some 
fay,  the  election  of  the  pope  refted  in  the  cardinals, 
exclufive  of  the  clergy,  in  the  time  of  Alexander  III. 
in  1 160.  Others  go  higher  ftill,  and  fay,  that  Nicho- 
las II.  having  been  elected  at  Sienna,  in  1058,  by  the 
cardinals  alone,  occasioned  the  right  of  election -to  be- 
taken from  the  clergy  and  people  of  Rome  ;  only  lea- 
ving them  that  of  confirming  him  by  their  confenr  : 
which  was  at  length,  however,  taken  from  them.  See 
his  decree  for  this  purpofe,  iffued  in  the  Roman  coun- 
cil of  1059,  in  Hardouin's  Acta  Conciliorum,  torn,  vi,. 
pt.  i.  p.  1 165.  Whence  it  appears,  that  the  cardinals 
who  bad  the  right  of  fuffrage  in  the  election  of  his 
fucceffors,  were  divided  by  this  pontiff  into  cardinal 
bifhops  and  cardinal  clerks  :  meaning  by  the  former 
the  feven  bifhops  who  belonged  to  the  city  and  territo- 
ry of  Rome  ;  and  by  the  latter,  the  cardinal  pre Jbjters,. 
or  minifters  of  the  twenty-eight  Roman  parifhes,  or 
principal  churches.  To  thelVwere  added,  in  procefs  of 
time,  under  Alexander  III.  and  other  pontiffs,  new 
members,  in  order  to  appeafe  the  tumults  occafioned  by 
the  edict  of  Nicholas  II. 

At  the  creation  of  a  new  cardinal,  the  pope  per- 
forms the  ceremony  of  opening  and  fhutting  his  mouth  ; 
which  is  done  in  a  private  confiftory.  The  (hutting 
his  mouth  implies  the  depriving  him  of  the  liberty  of 
giving  his  opinion  in  congregations  ;  and  the  opening 
his  mouth,,  which  is  performed  15  days  after,  fignifies- 
the  taking  off  this  reftraint.  However,  if  the  pope 
happens  to  die  during  the  time  a  cardinal's  mouth  is 
(hut,  he  can  neither  give  his  voice  in  the  election  of  a. 
new  pope,  nor  be  himfelf  advanced  to  that  dignity.. 

The  drefs  of  the  cardinal  is  a  red  foutanne,  a  rocket,, 
a  fhort  purpk  mantle,  and  a  red  hau 
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Cardinal       The  cardinals  began  to  wear   the   red  hat  at   the 

II         council  of  Lyons,  in  1243.     The  decree  of  pope  Ur- 

Careemng.  j3an  yill.  whereby  it  is  appointed,  that  the  cardinals 

be  addreired  under  the.  tide  of  eminence,  is  of  the  year 

1630;  till  then,  they  were  called  illuftrijjimi. 

When  cardinals  are  fent  to  the  courts  of  Princes,  it 
is  in  quality  of  legates  a  latere;  and  when  they  are 
appointed  governors  of  towns,  their  government  is 
called  by  the  name  of  legation. 

Cardinal  has  alfo  been  applied  to  fecular  officers. 
Thus,  the  prime  minifters  in  the  court  of  the  emperor 
Theodofius,  are  called  cardinales.  Caffiodorus,  lib.vii. 
formal.  31.  makes  mention  of  the  cardinal  prince  of 
the  city  of  Rome;  and  in  the  lift  of  officers  of  the 
duke  of  Bretagne,  in  1147,  we  meet  with  one  Raoul 
tie  Thorel,  cardinal  of  CHiillart,  chancellor,  and  fervant 
of  the  vifcount  de  Rohan:  which  (hows  it  to  have  been 
an  inferior  quality. 

CARDIOID,  in  the  higher  geometry,  an  algebrai- 
cal curve,  fo  called  from  its  refemblance  to  an  heart. 

CARDIQSPERMUM,  in  botany  :  A  genns  of  the 
trigynia  order,  belonging  to  the  oftandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
39th  order,  Tr'thilata.  The  calyx  is  tetraphyllous,  the 
petals  four,  the  neclarium  tetraphyllous  and  unequal  ; 
thecapfules  three,  grown  together,  and  inflated.  There 
are  two  fpecies,  both  natives  of  the  Eaft  and  Weft  In- 
dies; but  have  no  great  beauty,  or  any  other  remark- 
able property. 

CARDIUM,  or  Cockle,  in  zoology,  a  genns  of 
in  feels  belonging  to  the  order  of  vermes  teftaceae.  The 
ihells  con  lifts  of  two  equal  valves,  and  the  fides  are  c- 
qual.  There  are  21  fpecies  of  this  genus.  Common 
on  all  fandy  coafts,  lodged  a  little  beneath  the  fand  ; 
their  place  marked  by  a  depreffed  fpot.  They  are 
wholefome  and  delicious  food. 

CARDONA,  a  handfome  town  of  Spain,  in  Cata- 
lonia, with  a  Itrong  caftle,  and  the  title  of  a  duchy. 
Near  it  is  an  inexhauftible  mountain  of  fait  of  feveral 
colours,  as  red,  white,  carnation,  and  green:  but  when 
wafhed,  it  becomes  white.  There  are  alfo  vineyards 
which  produce  excellent  wine,  and  very  lofty  pine- 
trees.  It  is  feated  on  an  eminence,  near  the  river  Car- 
tienero.     E.  Long.  I.  26.  N.  Lat.  41.  42. 

CARDUUS,  in  botany  :  A  genus  of  the  polyga- 
mia  aequalis  order,  belonging  to  the  fyngenefia  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
49th  order,  Compofita.  The  calyx  is  ovate,  imbricated 
with  prickly  fcales,  and  the  receptacle  hairy.  Of  this 
genus  there  are  26  fpecies,  ten  of  which  are  natives  of 
Britain,  and  being  troublefome  weeds  require  no  de- 
scription. Some  few  of  the  exotic  kinds  are  propaga- 
ted in  gardens  for  the  fake  of  variety  ;  but  even  thefe 
have  neither  beauty  nor  any  other  property  to  recom- 
mend them. 

Carduvs  Benediftus.     Se.e  Cnicus. 

CAREENING,  in  the  fea-language,  the  bringing 
a  {hip  to  lie  down  on  one  fide,  in  order  to  trim  and 
caulk  the  other  fide. 

A  (hip  is  faid  to'  be  brought  to  the  careen,  when,  the 
moil  of  her  lading  being  taken  out,  fhe  is  hulled  down 
on  one  fide,  by  a  fmall  veflel,  as  low  as  neceflary  ;  and 
there  kept  by  the  weight  of  the  ballaft,  ordnance,  &c. 
as  well  as  by  ropes,  left  her  mails  fhould  be  {trained 
•loo  much  ;  in  order  that  her  fides  and  bottom  may  be 


trimmed,   Seams   caulked,  or  any  thing  that  is  faulty     Career 
under  water  mended.     Hence,  when  a  fliip  lies  on  one         5 
fide  when  fhe  fails,  fhe  is  faid  to  fail  on  the  careen.         y  Carew.  j 

CAREER,  in  the  marrege,  a  place  inclofed  with  a 
barrier,  wherein  they  run  the  ring. 

The  word  is  alfo  ufed  for  the  race  or  conrfe  of  the 
horfe  itfelf,  provided  it  do  not  exceed  200  paces. 

In  the  ancient  circus,  the  career  was  the  fpace  the 
bigs,  or  quadrigas,  were  to  run  at  full  Speed,  to  gain 
the  prize.     See  Circus. 

Career,  in  falconry,  is  a  flight  or  tour  of  the  bird, 
about  120  yards.  If  fhe  mounts  more,  it  is  called  a 
double  career  ;  if  lefs,  a  femi-career. 

CARELIA,  the  eaftern  province  of  Finland  ;  dU 
vided  into  Swedifh  Carelia,  and  Mufcovite  Carelia. 
The  capital  of  the  latter  is  Povenza,  and  of  the  former 
Weiburg. 

CARELSCROON,  a  fea-port  town  of  Sweden,  in 
Blekingia,  or  Bleking,  on  the  Baltic  Sea,  with  a  very 
good  harbour  defended  by  two  forts.  It  was  built 
in  1679,  and  is  very  populous,  with  arfenals  for  the 
marine  :  the  honfe  of  the  director-general  of  the  admi- 
ralty is  in  this  town,  and  here  the  Swedee  lay  up  their 
royal  navy.     E.  Long.  15.  5.  N.  Lat.  56.  15. 

CARENTAN,  a  town  of  France  in  Lower  Nor- 
mandy, and  in  the  Contentin,  with  an  ancient  caftle. 
W.  Long.  1.  14.  N.  Lat.  49.  20. 

CARET,  among  grammarians,  a  character  marked 
thus  a,  Signifying  that  Something  is  added  on  the 
margin,  or  interlined,  which  ought  to  come  in  where 
the  caret  ftands. 

CAREW,  (George)  born  in  Devonfhire  in  if 57, 
an  eminent  commander  in  Ireland,  was  made  prefident 
of  Munfter  by  queen  Elizabeth  ;  when,  joining  his 
forces  with  the  earl  of  Thomond,  he  reduced  the  IriSn 
infurgents,  and  brought  the  earl  of  Defmond  to  his 
trial.  King  James  made  him  governor  of  GuernSey, 
and  created  him  a  baron.  As  he  was  a  valiant  com- 
mander, he  was  no  lefs  a  polite  fcholar  ;  and  wrote 
Facata  Hibemia,  a  hiftory  of  the  late  wars  in  Ireland, 
printed  after  his  death,  in  1633.  He  made  Several 
collections  for  a  hiftory  of  Henry  V.  which  are  digest- 
ed into  Speed's  Hiftory  oS  Great  Britain.  Belides 
thefe,  he  collected  materials  of  Irifli  hiftory  in  four 
large  MSS.  volumes  now  in  the  Bodleian  library,  Ox- 
ford. 

Carew,  (Thomas)  defcended  from  the  family  of 
Carew  in  Gloucefterfhire,  was  gentleman  of  the  privy 
chamber  to  Charles  I.  who  always  efteemed  him  one 
of  the  meft  celebrated  wits  of  his  court.  He  was  much 
refpected  by  the  poets  of  his  time,  particularly  by  Ben 
Johnfon  and  Sir  William  Davenant ;  and  left  behind 
him  feveral  poems,  and  a  mafque  called  Caelum  Britan- 
nicum,  performed  at  Whitehall  on  Shrove  Tuefday 
night,  1633,  by  the  king,  and  feveral  of  his  nobles 
with  their  ions.  Carew  was  affifted  in  the  contrivance 
by  Inigo  Jones,  and  the  mufic  was  Set  by  Mr  Henry 
Lawes  of  the  king's  chapel.  He  died  in  the  prime  of 
life,  about  the  year  1639. 

Carew,  (Richard)  author  of  the  ft  Survey  of  Corn- 
wall," was  the  eldeft  fon  of  Thomas  Carew  of  Eaft 
Anthony,  and  was  born  in  1555.  When  very  young, 
he  became  a  gentleman  commoner  of  Chrift-church 
college,  Oxford;  and  at  14  years  of  age  had  the  ho- 
nour of  difpuiing,  extempore,  with  the  afterwards  fa- 
mous 
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Cnrew,  mous  Sir  Philip  Sydney,  in  the  prefence  of  the  earls 
— ^- — '  of  Leicefter,  Warwick,  and  other  nobility.  After 
fpending  three  years  at  the  univerfity,  he  removed  to 
the  Middle  Temple,  where  he  refided  the  fame  length 
of  time,  and  then  travelled  into  foreign  parts.  Not 
long  after  his  return  to  England,  he  married,  in  1577, 
Juliana  Arundel,  of  Trerice.  In  I58r,  Mr  Carew  was 
madejuftice  of  the  peace,  and  in  1586  was  appointed 
high-iheriff  of  the  county  of  Cornwall  ;  about  which 
time  he  was  likewife  queen's  deputy  for  the  militia. 
In  1589,  he  was  elected  a  member  of  the  college  of 
Antiquaries,  a  diftinction  to  which  he  was  intitled  by 
his  literary  abilities  and  ptirfuits.  What  particularly 
engaged  his  attention  was  his  native  county,  his  "  Sur- 
vey" of  which  was  published,  in  4to,  at  London,  in 
1602.  It  hath  been  twice  reprinted,  fir  It  in  1723, 
and  next  in  1769.  Of  this  work  Cambden  hath  fpo- 
ken  in  high  terms,  and  acknowledges  his  obligations 
to  the  author.  In  the  prefent  improved  Itate  of  topo- 
graphical knowledge,  and  fince  DrBorlafe's  excellent 
publications  relative  to  the  county  of  Cornwall,  the 
value  of  Carew's  **  Survey"  mull  have  been  greatly  di- 
minilhed.  Mr  Gough  remarks,  that  the  hiftory  and 
monuments  of  this  county  were  faintly  touched  by 
Carew;  but  it  is  added,  that  he  was  a  perfon  extreme- 
ly capable  of  defcribing  them,  if  the  infancy  of  thofe 
ftudies  at  that  time  had  afforded  light  and  materials. 
Another  work  of  our  author  was  a  translation  from  the 
Italian,  intitled,  "  The  Examination  of  Men's  Wits. 
In  which,  by  difcovering  the  variety  of  natures,  is 
Ihowed  for  what  profeffion  each  one  is  apt,  and  how 
far  he  mall  profit  therein."  This  was  publifhed  at 
London  in  1594,  and  afterwards  hi  1604;  and  tho' 
Richard  Carew's  name  is  prefixed  to  it,  hath  been 
principally  afcribed  by  fome  perfons  to  his  father.  Ac- 
cording to  Wood,  Carew  wrote  alio,  "  The  true  and 
ready  Way  to  learn  the  Latin  Tongue,"  in  anfwer  to 
a  query,  whether  the  ordinary  method  of  teaching  the 
Latin  by  the  rules  of  grammar  be  the  belt  mode  of 
inftructing  youths  in  that  language  ?  This  tract  is  in- 
volved in  Mr  Hartlib's  book  upon  the  fame  fubject, 
and  with  the  fame  title.  It  is  certain  that  Carew  was 
a  gentleman  of  confiderable  abilities  and  literature,  and 
that  he  was  held  in  great  eftimation  by  fome  of  the 
moft  eminent  fcholars  of  his  time.  He  was  particu- 
larly intimate  with  Sir  Henry  Spelman,  who  extols 
him  for  his  ingenuity,  virtue,  and  learning. 

Carew,  (George)  brother  to  the  fubject  of  the  lait 
article,  was  educated  in  the  univerfity  of  Oxford,  after 
which  he  ftudied  the  law  in  the  inns  of  court,  and  then 
travelled  to  foreign  countries  for  farther  improvement. 
On  his  return  to  his  native  country,  he  was  called  to 
the  bar,  and  after  fome  time  was  appointed  Pcretary 
to  Sir  Chriftopber  Hatton  lord  chancellor  of  England. 
This  was  by  the  efpecial  recommendation  of  queen 
Elizabeth  herfelf,  who  gave  him  a  prothonotaryfhip  in 
the  chancery,  and  conferred  upon  him  the  honour  of 
knighthood.  In  1597,  Sir  George  Carew,  who  was 
then  a  mafter  in  chancery,  was  fent  ambaflador  to  the 
king  of  Poland.  In  the  next  rtign,  he  was  one  of  the 
commitnoners  for  treating  with  the  Scotch  concerning 
an  union  between  the  two  kingdoms;  after  which  he 
was  appointed  ambaffador  to  the  ceurt  of  France,  where 
he  continued  from  the  latter  end  of  the  year  1605  till 


1609.  During  his  refidence  in  that  country,  he  form-  Carew. 
ed  an  intimacy  with  Thuanus,  to  whom  he  comma-  t  Carey, 
nicated  an  account  of  the  tranfactions  in  Poland  whillt 
he  was  employed  there,  which  was  of  great  fervice  to 
that  admirable  author  in  drawing  up  the  21ft  book 
of  his  hiftory.  After  Sir  George  Carew's  return  from 
France,  he  was  advanced  to  the  important  poft  of  ma- 
fter of  the  court  of  Wards,  which  honourable  fituation 
he  did  not  long  live  to  enjoy  ;  fcr  it  appears  from  a 
letter  written  by  Thuanus  to  Cambden  in  the  fpring 
of  1613,  that  he  was  then  lately  deceafed.  Sir  George 
Carew  married  Thomafine,  daughter  of  Sir  Francis 
Godolphin,  great  grandfather  of  the  lord  treafurtr  Go- 
dolphin,  and  had  by  her  two  fons  and  three  daughters. 
When  Sir  George  Carew  returned,  in  1609,  from  his 
French  embaify,  he  drew  up,  and  addrelfed  to  James  I. 
"A  Relation  of  the  State  of  Frarxe,  with  the  cha- 
racters of  Henry  IV.  and  the  principal  Perfons  of  that 
Court."  The  characters  are  drawn  from  perfonal 
knowledge  and  clofe  obfervation,  and  might  be  of  fer- 
vice to  a  general  hiitorian  of  that  period.  The  com- 
pofition  is  perfpieuous  and  manly,  and  entirely  free 
from  the  pedantry  which  prevailed  in  the  reign  of 
James  I.  but  this  is  the  lefs  furprifing,  as  Sir  George 
Carew's  taite  had  been  formed  in  a  better  sera,  that  of 
queen  Elizabeth.  The  valuable  tract  we  are  fpeaking 
of  lay  for  a  long  time  in  MS.  till  happily  falling  into 
the  hands  of  the  earl  of  Hardwicke,  it  was  communi- 
cated by  him  to  Dr  Birch,  who  publifhed  it,  in  1749, 
at  the  end  of  his  "  Hiftorical  View  of  the  Negocia- 
tions  between  the  Coans  of  England,  France,  and 
BrufTels,  from  1592  to  1617."  That  intelligent  and 
induftrious  writer  juftly  obfeives,  that  it  is  a  model 
upon  which  ambaffufcrs  may  form  and  digeft  their  no- 
tions and  reprelentations  ;  and  the  late  celebrated  poet 
Mr  Gray  hath  fpoken  of  it  as  an  excellent  perform- 
ance. 

CAREY,  (Harry)  a  man  difiinguiflied  by  both 
poetry  and  mufic,  but  perhaps  more  fo  by  a  certain, 
facetioufnefs,  which  made  him  agreeable  to  every  bo- 
dy. He  publifhed  in  1720  a  little  collection  of  poems  ; 
and  in  1732,  fix  cantatas,  written  and  compofed  by 
himfelf.  He  alfo  compofed  fundry  fongs  for  modern 
comedies,  particularly  thofe  in  the  "  Provoked  Huf- 
band  :"  he  wrote  a  farce  called  "  The  Contrivances," 
in  which  were  feveral  little  fongs  to  very  pretty  airs  of 
his  own  compofition  :  he  alfo  made  two  or  three  little 
dramas  for  Goodman's-fields  theatre,  which  were  very 
favourably  received.  In  1729,  he  publifhed  by  fub- 
fcription  his  poems  much  enlarged  :  with  the  addition 
of  one  intitled  "  Namby  Pamby,"  in  which  Am- 
brofe  Philips  is  ridiculed.  Carey's  talents,  fays  his  hi- 
ftorian,  lay  ia  humour  and  unmalevolent  fatire  :  to  ri- 
dicule the  rant  and  bombaft  of  modern  tragedies  he 
wrote  one,  to  which  he  gave  the  itrange  title  of 
"  Chrononhototithologos,"  acted  in  1734.  He  alfo 
wrote  a  farce  called  "  The  Honeft  Yorkihireman." 
Carey  was  a  thorough  Englifhman,  and  had  an  unfur- 
mountable  averfion  to  the  Italian  opera  and  the  fingers 
in  it :  he  wrote  a  burlefque  opera  on  the  fubject  of 
the  "  Dragon  of  Wantley  ;"  and  afterwards  a  fequel 
to  it,  intitled,  "  The  Dragonefs ;"  both  which  were 
efteemed  a  true  burlefque  upon  the  Italian  opera.  His 
qualities  being  of  the  CRtcnairtng  kind,  he  was  led  in- 
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Cargadors  to  more  expences  than  his  finances  could  bear,    and 
J!  thus  was  frequently  in  diftrefs.     His  friends  however 

Caribbee  wcre  always  ready  to  aflltt  him  by  their  little  fubfcrip- 
tions  to  his  works  :  and  encouraged  by  thefe,  he  re- 
publifhed,  in  1740,  all  the  fongs  he  had  ever  compo- 
fed,  in  a  collection,  intitled,  "  The  Mnfical  Century, 
in  100  Englifh  Ballads,  &c."  and,  in  1743,  n's  drama- 
tic works,  in  a  fin  all  volume,.  41:0.  With  all  his  mirth 
and  good-humour,  he  feems  to  have  beenat  times  deep- 
ly affected  with  the  malevolence  of  fome  of  his  own 
profeffion,  who,  for  reafons  that  no  one  can  guefs  at, 
were  his  enemies  :  and  this,  with  the  preffure  of  his 
circumftances,  is  fuppofed  to  have  occasioned  his  un- 
timely end  ;  for,  about  1744,  in  a  fit  of  defperation, 
he  laid  violent  hands  on  himfelf,  and,  at  his  houfe  in 
Warner-ftreet,  Cold-bath  Fields,  put  a  period  to  a 
life,  which,  fays  Sir  John  Hawkins,  had  been  led  with- 
out reproach.  It  is  to  be  noted,  and  it  is  fomewhat 
lingular  in  fuch  a  character,  that  in  all  his  fongs  and 
poems  on  wine,  love,  and  fuch  kind  of  fubjects,  he 
feems  to  have  manifested  an  inviolable  regard  for  de- 
cency and  good  manners. 

CARGADORS,  a  name  which  the  Dutch  give  to 
thofe  brokers  whole  bufin-efs  is  to  find  freight  for  mips 
outward  bound,  and  to  give  notice  to  the  merchants, 
who  have  commodities  to  fend  by  fea,  of  the  mips  that 
are  ready  to  fail,  and  of  the  places  for  which  they  are 
bound. 

CARGAPOL,  or  Kargapol,  the  capital  of  a  territo- 
ry of  the  fame  name,  in  the  province  of  Dwina,  in  Muf- 
covy  :   E.  Long.  360.  N.  Lat.  630. 

CARGO  denotes  all  the  merchandifes  and  effects 
which  are  laden  on  board  a  (hip. 

Super- Cargo,  a  perfon  employed  by  merchants  to  go 
a  voyage,  overfee  the  cargo,  and  difpofe  of  it  to  the 
belt  advantage. 

CARIA,  (anc.  geog.)  a  country  of  the  Hither  A- 
fia;  whofe  limits  are  extended  by  fome,  while  they  are 
contracted  by  others.  Mela,  Pliny,  extend  the  mari- 
time Caria  from  Jafus  and  Halicarnaflus,  to  Calynda, 
and  the  borders  of  Lycia.  The  inland  Caria  Ptolemy 
extends  to  the  Meander  and  beyond.  Car,  Cariates, 
Cariatis,  Carijfa,  and  Carls,  and  Caira,  are  the  genti- 
litious  names  :  Cartas  and  Carlcus  the  epithets.  In 
Care  periculum,  was  a  proverbial  faying  on  a  thingexpo- 
fed  to  danger,  but  of  no  great  value.  The  Cares  being 
the  Swifsof  thofe  days,  were  hired  and  placed  in  the  front 
of  the  battle,  (Cicero.)  Cwn  Care  Carina,  denoted  the 
behaviour  of  clowns.  The  Cares  came  originally  from 
the  iflands  to  the  continent,  being  formerly  fubject  to 
Minos,  and  called  Leleges  :  this  the  Cretans  affirm,  and 
the  Cares  deny,  making  themfclves  aborigines.  They 
are  of  a  common  original  with  the  Myfi  and  Lydi, 
having  a  common  temple,  of  a  very  ancient  ftanding, 
at  Mel  a  (la,  a  town  of  Caria,  called  Jovis  Carli  Tie  In- 
brum,  (Herodotus.)  Homer  calls  the  Carians,  barba- 
rians in  language. 

CARIATI,  a  town  of  Italy,  in  the  kingdom  of 
Naples,  and  province  of  Hither  Calabria,  with  a  bi- 
map's  fee,  and  the  title  of  a  principality.  It  is  two 
miles  from  the  gulf  of  Taranto,  and  37  north-eaft  of 
Cofenza.     E.  Long.  17.  19.  N.  Lat.  30.  38. 

CARIEBEE  islands,  a  clufler  of  iflands  fituated 
rn  the  Atlantic  ocean  between  59  and  63  degrees  of 


weft  longitude,  and  between  ir  and  18  degrees  of  north 
latitude.  They  lie  in  the  form  of  a  bow  or  femicircle, 
ltretching  almoft  from  the  coaft  of  Florida  north,  to 
near  the  river  Oroonoque.  Thofe  that  lie  neareft  the 
eaft  have  been  called  the  Windward  Iflands,  the  others 
the  Leeward,  on  account  of  the  winds  blowing  gene- 
rally from  the  eaftern  point  in  thofe  quarters.  Abbe 
Raynal  conjectures  them  to  be  the  tops  of  very  high 
mountains  formerly  belonging  to  the  continent,  which 
have  been  changed  into  iflands  by  fome  revolution  that 
has  laid  the  flat  country  under  water.  The  direction 
of  the  Caribbee  iflands,  beginning  from  Tobago,  is 
nearly  north  and  N.  N.  W.  This  direction  is  conti- 
nued forming  a  line  fomewhat  carved  towards  the 
north  weft,  and  ending  at  Antigua.  In  this  place  the 
line  becomes  at  once  curved  ;  and  extending  itfelf  in  a 
ftraight  direction  to  the  weft  and  north  weft,  meets  in 
its  courfe  with  Porto-Rico,  St  Domingo,  and  Cuba, 
known  by  the  name  of  the  Leeward  Iflands,  which  are 
feparated  from  each  other  by  channels  of  various 
breadths.  Some  of  thefe  are  fix,  others  15  or  20  leagues 
broad  :  but  in  all  of  them  the  foundings  are  from  100 
to  120  or  150  fathoms.  Between  Grenada  and  St  Vin- 
cent's there  is  alfo  a  fmall  archipelago  of  30  leagues,  in 
which  the  foundings  are  not  above  ten  fathom.  The 
mountains  in  the  Caribbee  iflands  run  in  the  fame  direc- 
tion as  the  iflands  themfelves.  The  direction  is  fo  re- 
gular, that  if  we  were  to  confider  the  tops  of  thefe 
mountains  only,  independent  of  their  bafes,  they  might 
be  looked  upon  as  a  chain  of  hills  belonging  to  the 
continent,  of  which  Martinico  would  be  the  moft  north- 
weflerly  promontory.  The  fprings  of  water  which  flow 
from  the  mountains  in  the  Windward  Iflands,  run  alt 
in  the  weftern  parts  of  thefe  iflands.  The  whole  eaftern 
coaft  is  without  any  running  water.  No  fprings  come 
down  there  from  the  mountains:  and  indeed  they  would 
have  there  been  ufelefs ;  for  after  having  run  over  a  very 
fhort  tract  of  land,  and  with  great  rapidity,  they  would 
have  fallen  into  the  fea.  In  Porto  Rico,  St  Domingo, 
and  Cuba,  there  area  few  rivers  that  difcharge  them- 
felves on  the  northern  fide,  and  whofe  fources  rife  in  the 
mountains  running  from  eaft  to  weft,  that  is,  thro'  the 
whole  length  of  thefe  iflands.  From  the  other  fide  of 
the  mountains  facing  the  fouth,  where  the  fea,  flowing 
with  great  impetuofiry,  leaves  behind  it  marks  of  its 
inundations,  feveral  rivers  flow  down,  the  mouths  of 
which  are  capable  of  receiving  the  largeft  fhips.  The 
foil  of  the  Caribbees  confifts  moftly  of  a  layer  of  clay 
or  gravel  of  different  thicknefs;  under  which  is  a  bed 
of  ftone  or  rock.  The  nature  of  fome  of  thofe  foils  is 
better  adapted  to  vegetables  than  others.  In  thofe 
places  where  the  clay  is  drier  and  more  friable,  and 
mixes  with  the  leaves  and  remains  of  plants,  a  layer  of 
earth  is  formed  of  greater  depth  than  where  the  clay 
is  moifter.  The  fand  or  gravel  has  different  properties 
according  to  its  peculiar  nature  :  wherever  it  is  lefs 
hard,  ltfs  compact,  and  lefs  porous,  fmall  pieces  fepa- 
rate  themfelves  from  it,  which,  though  dry,  preferve 
a  certain  degree  of  coolnefs  ufeful  to  vegetation.  This 
foil  is  called  in  America  a pumice-jl one  foil.  Wbere- 
ever  the  clay  and  gravel  do  not  go' through  fuch  modi- 
fications, the  foil  becomes  barren,  as  foon  as  the  layer 
formed  by  the  decompofition  of  the  original  plants  is 
de-firoyed. — By  a  treaty -concluded  in  January  1660, 
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iritoee.  between  the  French  and  Englifh,  the  Caribs  werecon- 

~" '  fined  to  the  i /lands  of  St  Vincent's  and  Dominica,  where 

all  the  fcattercd  body  or"  this  people  were  united,  and 
at  that  time  did  not  exceed  in  number  6000  men.  See 
St  Vincent's  and  Dominica. 

As  the  Caribbee  iilands  are  all  between  the  tropics, 
their  inhabitants  are  expofed,  allowing  for  the  varieties 
refill  ting  from  difference  of  iitnation  and  foil,  to  a  per- 
petual heat,  which  generally  increafes  from  the  riling 
of  the  fun  till  an  hour  after  noon,  and  then  declines  in 
the  fun  declines.  The  variations  of  the 
the  air  feem  to  depend  rather  on  th 


wind  than  on  the  changes  of  the  feafons.     In  thofe 


proportion  as 
temperature  of 
on 
places  where  the  wind  does  not  blow,  the  air  is  excef- 
fively  hot,  and  none  but  the  eafterly  winds  contribute 
to  temper  and  refrefh  it  :  thofe  that  blow  from  the 
fouth  and  weft  afford  little  relief  ; .  but  they  are  much 
lefs  frequent  and  lefs  regular  than  that  which  blows 
from  the  eaft.  The  branches  of  the  trees  expofed  to 
the  influence  of  the  latter  are  forced  round  towards  the 
weft  :  but  their  roots  are  ftronger,  and  more  extended 
under  the  ground,  towards  the  eaft  than  towards  the 
weft  ;  and  hence  they  are  eafily  thrown  down  by  flrong 
weft  winds  or  hurricanes  from  that  quarter.  The  eaft- 
erly wind  is  fcarce  felt  in  the  Caribbee  iilands  before 
9  or  10  o'clock  in  the  morning,  increafes  in  proportion 
as  the  fun  rifes  above  the  horizon,  and  decreafes  as  it 
declines.  Towards  the  evening  it  ceafes  entirely  to 
blow  on  the  coafts,  but  not  on  the  open  fea.  It  has 
alfo  been  obferved,  that  it  blows  with  more  force, 
and  more  regularity,  in  the  dog-days  than  at  any  other 
time  of  the  year. 

The  rain  alfo  contributes  to  the  temperature  of  the 
Caribbee  i/lands,  though  not  equally  in  them  all.     In 
thofe  places  where  the  eafterly  wind  meets  with  no- 
thing to  oppofe  its  progrefs,  it  difpels  the  clouds  as 
they  begin  to  rife,  and  caufes  them  to  break  either  in 
the  woods  or  upon  the  mountains.     But  whenever  the 
ftorms  are  too  violent,  or  the  blowing  of  the  eafterly 
wind  is  interrupted  by  the  changeable  and  temporary 
effect,  of  the  foutherly  and  wefterly  ones,  it  then  be- 
gins to  rain.     In  the  other  Caribbee  iilands,  where 
this  wind  does  not  generally  blow,  the  rains  are  fo  fre- 
quent and  plentiful,  efpecially  in  the  winter  feafon, 
which  lafts  from   the  middle  of  July  to  the  middle  of 
October,  that,  according  to  the  moft  accurate  obfer- 
vations,  as  much  rain  falls  in  one  week,  as  in  eur  cli- 
mates in  a  year.      Inftead  of  thofe  mild   refre/hing 
fhowers  which  fall  in  the  European  climates,  the  rains 
of  the  Caribbee  i/lands  are  torrents,  the  found  of  which 
might  be  miftaken  for  hail,  were  not  that  almoft  total- 
ly unknown  under  fo  burning  a  fky.     Thefe  fhowers 
indeed  refre/h  the  air  ;  but  they  occafion  a  dampnefs, 
the  effects  of  which  arc  not  lefs  difagreeable  than  fatal. 
The  dead  muft  be  interred  within  a  few  hours  after 
they  have  expired.     Meat  will  not  keep  fweet  above 
24  hours.     The  fruits  decay,  whether  they  are  gather- 
ed ripe  or  before  their  maturity.     The  bread  muft  be 
made  up  into  buifcuits,  to  prevent  its  growing  mouldy. 
Common  wines  turn  four,  and  iron  turns  rufty,  in  a 
day's  time.     The  feeds  can  only  be  preferved  by  con- 
ftant  attention  and  care,  till  the  proper  feafon  returns 
for  fowing   them.     When  the  Caribbee  i/lands  were 
firft  difcovered,  the  corn  that  was  conveyed  there  for  the 
fupport  of  the  Europeans,  was  fo  foon  damaged,  that  it 
Vol.  IV. 


became  necefTary  to  fer.d  it  out  in  the  ears.  This  nc- 
ceffary  precaution  fo  much  enhanced  the  price  of  it, 
that  few  were  able  to  purchafe  it.  Flour  was  then 
liibftituted  in  lieu  of  corn  ;  which  lowered  indeed  the 
expences  of  tranfport,  but  had  this  inconvenience,  that 
it  was  fooner  damaged.  It  was  imagined  by  a  mer- 
chant, that  if  the  flour  were  entirely  feparated  from 
the  bran,  it  would  have  the  double  advantage  of  being 
cheaper  and  keeping  longer.  He  caufed  it  therefore 
to  be  lifted,  and  put  the  tin  eft  flour  into  ftrong  cafks, 
and  beat  it  clofe  together  with  iron  hammers,  till  i: 
became  fo  clofe  a  body  that  the  air  could  fcarcely  pene- 
trate it.  This  method  was  found  to  anfwer  the  piir- 
pofe  :  and  if,  by  it,  the  flour  cannot  be  preferved  as 
long  as  in  dry  and  temperate  climates,  it  may  be 
kept  for  fix  months,  a  year,  or  longer,  according  to  the 
degree  of  care  taken  in  the  preparation. 

However  troublefome  thele  effects  of  the  rain  may 
be,  it  is  attended  with  fome  others  ftill  more  formi- 
dable ;  namely,  frequent  and  dreadful  earthquakes. 
Thefe  happening  generally  during  the  time  or  towards 
the  end  of  the  rainy  feafon,  and  when  the  tides  are 
higheft,  fome  ingenious  naturalifts  have  fuppofed  that 
there  might  be  connection  between  them.  The  wa- 
ters of  the  fky  and  of  the  fea  undermine,  dig  up,  and 
ravage  the  earth  in  feveral  different  ways.  Among 
the  various  fliocks  to  which  the  Caribbee  i/lands  are  ex- 
pofed from  the  fury  of  the  boi/terous  ocean,  there  is 
one  diftinguiihed  by  the  name  of  raz  dc  maree,  or  •whirl- 
fool.  It  conftantly  happens  once,  twice,  or  thrice 
from  July  to  October,  and  always  on  the  weftern  coafts, 
becaufe  it  takes  place  after  the  time  of  the  wefterly  or 
foutherly  winds,  or  while  they  blow.  The  waves, 
which,  at  a  diftance  feem  to  advance  gently  within  400 
or  500  yards,  fuddenly  fwell  againft  the  Zhore,  as  if 
acted  upon  in  an  oblique  direction  by  fome  fuperior 
force,  and  break  with  the  greateft  impetuofity.  The 
fhips  which  are  then  upon  the  coaft,  or  in  the  roads 
beyond  it,  unable  either  to  keep  their  anchors  or  to 
put  out  to  fea,  are  dafhed  to  pieces  againft  the  land, 
and  all  on  board  moft  commonly  perifh.  The  hur- 
ricane is  another  terrible  phenomenon  in  thefe  i/lands, 
by  which  incredible  damage  is  occafioned  ;  but  happily 
it  occurs  not  often. 

The  produce  of  the  Caribbee  i/lands  is  exceedingly 
valuable  to  the  Europeans,  confifting  of  fugar,  rum, 
mola/Tes,  indigo,  &c.  a  particular  account  of  which  is 
given  under  the  names  of  the  refpective  i/lands  as  they 
occur  in  the  order  of  the  alphabet. 

CARIBBIANA,  or  Caribiana,  the  north  eaftcoafl 
of  T:rra  Firma,  in  South  America,  otherwife  called 
New  Andalusia. 

CARICA,  the  papaw  :  A  genus  of  the  decandria 
order,  belonging  to  the  dicecia  clafs  of  plants  ;  and  in 
the  natural  method  ranking  under  the  38th  order,  Tri- 
coccae.  The  calyx  of  the  male  almoft  none  ;  the  corol- 
la is  quinquefid  and  funnel-fhaped  ;  the  filaments  in  the 
tube  of  the  corolla,  a  longer  and  Zhorter  one  alternate- 
ly. The  calyx  of  the  female  quinquedentated  ;  the  co- 
rolla is  pentapetalous,  with  five  ftigmata  ;  the  fruit  an 
unilocular  and  polyfpermous  berry. 

Species.  1.  The  papaya  rifes  with  a  thick,  foft,  her- 
baceous flem,  to  the  height  of  18  or  20  feet,  naked 
till  within  two  or  three  feet  of  the  top.  The  leaves 
come  out  on  every  fide,   upon    very  long   footftalks, 
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Cariea.    Thefe  which  are  fituated  undermoft  are  aim  oft  hori- 
~/  zontal,  but  thofe  on  the  top  are  erect  :  thefe  leaves  in 
full  grown  plants  are  very  large,  and  divided  into  many 
lobs  deeply  linuated.     Theftem  of  the  plant,  and  alfo 
the  footftalks  of  the  leaves,  are  hollow.     The  flowers 
of  the  male  plant  are  produced  from  between  theleaves 
on  the  upper  part  of  the  plant.     They  have  footftalks 
near  two  feet  long  ;  at  the  end  of  which  the  flowers 
ftand   in  loofe  clufters,    each  having  a  feparate  fhort 
footftalk  :  thefe  are  of  a  pure  white,  and  have  an  a- 
greeable  odour.     The  flowers  of  the  female  papaya  al- 
fo come  out  from  between  the  leaves  towards  the  up- 
per part  of  the  plant,  upon  very  fhort  footftalks,  fit- 
ting clofe  to  the  ftem  :   they  are  large,  and  bell-fhaped, 
compofed   of  fix  petals,    and  are  commonly  yellow  ; 
when  thefe  fall  away,  the  germen  fwells  to  a  large 
fiefhy  fruit,  of  the  fize  of  a  fmall  melon.     Thefe  fruits 
are  of  different  forms :  fome  angular,  and  compreffed 
at  both  ends  ;  others  oval,  or  globular  ;  and  fome  py- 
ramidal.    The  fruit,    and  all  the  other  parts  of  the 
tree  abound  with  a  milky  acrid  juice,  which  is  applied 
for  killing  of  ring-worms.  When  the  roundifh  fruit  are 
nearly  ripe,  the  inhabitants  of  India  boil  and  eat  them 
with  their  meat  as  we  do  turnips.     They  have  fome- 
what  the  flavour  of  a  pompion.     Previous  to  boiling 
they  foak  them  for  fome  lime  in  fait  and  water,  to  ex- 
trad  the  corrofive  juice  ;   unlets  the  meat  they  are  to 
be  boiled  with  mould  be  very  fait  and  old,  and  then 
this  juice  being  in  them  will  make  it  as  tender  as  a 
chit-ken.     But   they   moftly  pickle  the  long  fruit,  and 
thus  they  make  no  bad  fuccedaneum  for  mango.     The 
buds  of  the  female  flowers  are  gathered,  and  made  into 
afweet-mcat  ;  and  the  inhabitants  are  fuch  good  ma- 
nagers of  the  produce  of  this  tree,  that  they  boil  the 
ihells  of  the  ripe  fruit  into  a  repaft,  and  the  infides  are 
€aten  with  fujrar  in  the  manner  of  melons. — The  ftem 
being  hollow,    has    given   birth  to  a  proverb  in  the 
Weft-India  iflands  ;  where,  in  fpeaking  of  a  diffem- 
bling  perfon,  they  fay  he  is  as  hollow  as  a  Popo. 

2.  The  profopofa,  differs  from  the  other  in  having  a 
branching  ftalk,  the  lobes  of  theleaves  entire;  the  flow- 
er of  a  rofe  colour,  and  the  fruit  fliaped  like  a  pear,  and 
of  a  fweeter  flavour  than  the  papaya. 

Culture,  &c.  Thefe  plants  being  natives  of  hot  coun- 
tries, cannot  be  preferved  in  Britain  unlefs  conftantly 
kept  in  a  warm  ftove,  which  fliould  be  of  a  proper 
height  to  contain  them.  They  are  eafily  propagated 
by  feeds  which  are  annually  brought  in  plenty  from 
the  Weft-Indies,  though  the  feeds  of  the  European 
plants  ripen  well.  The  feeds  fhould  be  fown4n  a  hot- 
bed early  in  the  fpring  :  when  the  plants  are  near  two 
inches  high,  they  mould  be  removed  into  feparate 
fmall  pots,  and  each  plunged  into  a  hot-bed  of  tanners 
bark,  carefully  fhading  them  from  the  fun  till  they 
have  taken  root;  after  which,  they  are  to  be  treated 
in  the  fame  manner  as  other  tender  exotics.  When 
they  are  removed  into  other  pots,  care  mnft  be  taken 
as  much  as  pofiible  to  preferve  the  ball  of  earth  about 
them,  becaufe  wherever  their  roots  are  laid  bare  they 
feldom  furvive.  When  they  are  grown  to  a  large  fize, 
they  make  a  noble  appearance  with*  their  ftrong  up- 
right ftems,  garnifhed  on  every  fide  near  the  top  with 
large  mining  leaves,  fpreading  out  near  three  feet  all 
sound  the  ftem  :  the  flowers  of  the  male  fort  coming 
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out  in  clufters  on  every  fide,  and  the  fruit  of  the  female  Caricature 
growing  round  the  ftalks  between  the  leaves,  are  fo 
different  from  any  thing  of  European  production,  as 
well  to  entitle  thefe  plants  to  a  place  in  the  gardens  of 
the  curious.  The  fruit  of  the  firft  fpecies  is  by  ths 
inhabitants  of  theCaribbee  iflands  eaten  with  pepper 
and  fugar  as  melons,  but  is  much  inferior  to  a  melon 
in  its  native  country  ;  but  thofe  which  have  ripened  in 
Britain  were  deteftable  :  the  only  ufe  to  which  Mr  Mil- 
ler fays  he  has  known  them  put  was,  when  they  were 
about  half  grown,  to  foak  them  in  fait  water  to  get 
out  the  acrid  juice,  and  then  pickle  them  for  onanges, 
to  which  they  are  a  good  fubftitute. 

CARICATURA,  in  painting,  denotes  the  conceal- 
ment of  real  beauties,  and  the  exaggeration  of  ble- 
mifhes,  but  ftill  fo  as  to  preferve  a  refemblance  of  the 
object.  The  word  is  Italian  ;  formed  of  cariea,  a 
load,  burden,  or  the  like.  , 

CARICGUS,  an  epithet  given  to  fuch  tumours  as 
refemble  the  figure  of  a  fig.  They  are  frequently  f©und 
in  the  piles. 

CARIES,  the  corruption  or  mortification  of  a  bone. 
See  Medicine  and  Surgery,  hidex. 

CARIGNAN,  a  fortified  town  of  Piedmont,  fitua- 
ted on  the  river  Po,  about  feven  miles  fouth  of  Turin. 
E.  Long.  7.  25.  N.  Lat.  44.  30.  It  was  taken  in  1544 
by  the  French  ;  who  demolithed  the  fortifications,  but 
fpared  the  cattle.  It  was  alfo  taken,  and  retaken,-  in 
1691. 

CARILLONS,  a  fpecies  of  chimes  frequent  in  the 
low  countries,  particularly  at  Ghent  and  Antwerp, 
and  played  on  a  number  of  bells  in  a  belfrey,  forming 
a  complete  feries  or  fcale  of  tones  and  femitones,  like 
thofe  on  the  harpfichord  and  organ.  There  are  petals 
communicating  with  the  great  bells,  upon  which  the 
cariiloneur  with  his  feet  plays  the  bafe  to  fprightly  airs,, 
performed  with  the  two  handsupon  the  upper  fpeciesof 
keys.  Thefe  keys  are  projecting  flicks,  wide  enough 
afander  to  be  ftruck  with  violence  and  velocity  by 
either  of  the  hands  edgeways,  without  the  danger 
of  hitting  the  neighbouring  key.  The  player  is 
provided  with  a  thick  leather  covering  for  the  little 
finger  of  each  hand,  to  guard  againft  the  violence  of 
the  ftroke.  Thefe  carillons  are  heard  through  a  large 
town. 

CARINA,  a  Latin  term,  properly  fignifying  \hzkeei 
of  a  fliip  ;  or  that  long  piece  of  timber  running  along 
the  bottom  of  the  fliip  from  head  to  ftern,  upon  which 
the  whole  ftructure  is  built  or  framed. 

Carina  is  alfo  frequently  ufed  for  the  whole  capa- 
city or  bulk  of  a  fliip  ;  containing  the  hull  or  all  the 
fpace  below  the  deck.  Hence  the  word  is  alfo  fome- 
times  nfed  by  a  figure  for  the  whole  fhip. 

Carina  is  alfo  ufed  in  the  ancient  architecture.  The 
Romans  gave  the  name  carina  to  all  buildings  in  form 
of  a  fhip,  as  we  ftill  give  the  name  nave  to  the  middle 
or  principal  vault  of  Goihic  churches  ;  becaufe  it  has 
that  figure. 

Carina,  among  anatomifls,  is  ufed  to  denote  the 
fpina  dorfi  ;  as  likewife  for  the  fibrous  rudiments  or 
embryo  of  a  chick  appearing  in  an  incubated  egg. 
The  carina  confifts  of  the  entire  vertebra,  as  they  appear 
after  ten  or  twelve  days  incubation.  It  is  thus  called, 
becaufe  crooked  in  form  of  the  keel  of  a  fhip — Bota- 
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Carlnola  nifts  alfo,  for  the  like  reafon,  ufc  the  word  carina,  to 
exprefs  the  lower  petalum  of  a  papilionaceous  flower. 

Cartnte  were  alfo  weepers,  or  women  hired  among 
the  ancient  Romans  to  weep  at  funerals;  they  were 
thus  called  from  Caria,  the  country  whence  moft  of  them 
came. 

CARINOLA,  an  epifcopal  town  of  Italy,  in  the 
kingdom  of  Naples,  and  Terra  di  Lavoro.  E.  Long. 
15.  5.  N.  Lat.  41.  15. 

CARINTHIA,  a  duchy  of  Germany,  in  the  circle 
of  Auftria,  bounded  by  the  archbifhopric  of  Saltzburg 
on  the  north,  and  by  Carniola  and  tbeVenetian  terri- 
tories on  the  fouth,  on  the  weft  by  Tyrol,  and  on  the 
eaft  by  Stiria.  A  part  of  this  country  was  anciently 
called  Camia,  and  the  inhabitants  Garni;  but  the  for- 
mer afterwards  obtained  thenameof  Carinthia,  and  the 
latter  Caraniani  or  Carintbi.  The  air  of  this  country 
is  cold,  and  the  foil  in  general  mountainous  and  bar- 
ren ;  but  there  are  fome  fruitful  dales  and  valleys  in  it, 
which  produce  wheat  and  other  grain.  The  lakes, 
brooks,  and  rivers,  which  are  very  numerous,  abound 
with  fish,  and  the  mountains  yield  lead  and  iron,  and 
in  many  places  are  covered  with  woods.  The  river 
Drave,  which  runs  acrofs  the  country,  is  the  moft  con- 
siderable in  Carinthia.  The  inhabitants  are  partly  de- 
fcended  of  the  ancient  Germans,  and  partly  of  the 
Sclavonians  or  Wends.  The  ftates  are  conftituted  as 
in  Auftria,  and  their  aifemblies  are  held  at  Clagenfurt. 
The  archbilhop  of  Saltzburg,  and  the  biffiop  of  Bam- 
berg, haveconfiderable  territories  in  this  country.  Chri- 
flianity  was  planted  here  in  the  7th  century.  The 
only  profeffion  tolerated  at  prefent  is  the  Roman  Ca- 
tholic. The  bifhops  are  thofe  of  Gurk  and  Lavant, 
who  are  fubjecr.  to  the  archbilhop  of  Saltzburg.  This 
duchy  was  formerly  a  part  of  Bavaria.  In  the  year 
1282,  the  emperor  Rodolph  I.  gave  it  to  Maynad 
count  of  Tyrol,  011  condition  that  when  his  male  iffue 
failed,  it  mould  revert  to  the  houfe  of  Auftria  ;  which 
happened  in  1 33 1 .  Carinthia  has  its  particular  go- 
vernor ox  land-captain,  as  he  is  called  ;  and  contributes 
annually  towards  the  expence  of  the  military  eftablifh- 
ment  637,695  florins.  Only  one  regiment  of  foot  is 
ufually  quartered  in  it. 

CARI-PI,  a  kind  of  cavalry  in  the  Turkiih  army. 
The  caripi,  to  the  number  of  about  1000,  are  notflaves, 
nor  bred  up  in  the  feraglio,  like  the  reft;  but  are  gene- 
rally Moors  or  renegadoChriftians,  whohaving followed 
adventures,  being  poor,  and  having  their  fortune  to 
feek  by  their  dexterity  and  courage,  have  arrived  at 
the  rank  of  horfe-guards  to  the  Grand  Signior. 

CARISSA,  in  botany :  A  genus  of  the  monogynia 
order,  belonging  to  the  pentandria  clafs  of  plants;  and 
in  the  natural  method  ranking  under  the  30th  order, 
Coiitortx.     It  has  two  many-feeded  berries. 

CARITAS. — The  poculum  caritatis,  or  grace-cup, 
was  an  extraordinary  allowance  of  wine  or  other  liquors, 
wherein  the  religious  at  feftivals  drank  in  commemo- 
ration of  their  founder  and  benefactors. 

CARISBROOK-castle,  a  caflle  iituated  in  the 
middle  of  the  ifle  of  Wight,  where  king  Charles  I.  was 
imprifoned.     W  Long.  1.  30.  N.  Lat.  50.40. 

CARISTO,  an  epifcopal  city  of  Greece,  in  the  eaft- 
ern  part  of  the  iftand  of  Negropont,  near  Cape  Loro. 
E,Long.  24.  15.  N.  Lat.  38.6. 
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CARKE,  denotes  the  30th  part   of  a  sarfiar  of     Csrke 
woo!.  jl 

CARLE.     See  Churl.  Garline. 

CARLETON,  (Sir  Dudley)  was  born  in  Oxford- 
(hire,  1573,  and  bred  in  Chrilt-church  college.  He 
went  as  fecretary  to  Sir  Ralph  Winwood  into  the  Low 
Countries,  when  king  James  refigned  the  cautionary 
towns  to  the  States;  and  was  afterwards  employed  for 
20  years  as  ambaflador  to  Venice,  Savoy,  and  the  U- 
nited  Provinces.  King  Charles  created  him  vifcount 
Dorchefter,  and  appointed  him  one  of  his  principal  fe- 
cretaries  of  ftate;  in  which  office  he  died  in  1631.  He 
was  efteemed  a  good  ftatefman,  though  an  honeft  man  ; 
and  publifhed  feveral  political  works. 

CARLINA,  the  carline  thistle:  A  genus  of 
the  polygamia  sequalis  order,  belonging  to  the  fynge- 
nefia  clafs  of  plants;  and  in  the  natural  method  rank- 
ing under  the  49th  order,  Compofitce.  The  calyx  is 
radiated  with  long  coloured  marginal  fcalcs.  There 
are  (even  fpecies,  only  one  of  which  is  a  native  of  Bri- 
tain, viz.  the  vulgaris.  The  others  are  natives  of  the 
fouth  of  France  or  Italy  ;  and  are  very  eafily  propa- 
gated in  Britain  by  feeds,  which  mult  be  fown  on 
a  bed  of  freln  undunged  earth,  where  they  are  to  re- 
main, as  they  do  not  bear  tranfplanting.  When  the 
plants  appear  above  ground,  they  fhould  be  carefully 
weeded,  and  afterwards  thinned,  leaving  them  about 
ten  inches  or  a  foot  afunder.  The  fecond  year  moft 
of  them  will  flower ;  but,  unlefs  the  feafon  proves  dry, 
they  rarely  produce  good  feeds  in  Britain,  and  fome 
of  the  plants  decay  foon  after  they  have  flowered, 
fo  that  it  is  pretty  difficult  to  maintain  them  there. 
The  roots  are  ufed  in  medicine,  and  for  that  purpofc 
are  imported  from  thofe  countries  where  the  plants 
grow  naturally.  As  we  receive  them,  they  are  about 
an  inch  thick,  externally  of  a  rufty  brown  colour,  cor- 
roded, as  it  were  on  the  furface,  and  perforated  with 
numerous  fmall  holes  appearing  on  the  furface  as  if 
worm-eaten.  They  have  a  ftrong  fin  ell,  and  a  fub- 
acrid,  bitterifh,  weakly,  aromatic  tafte.  They  are 
looked  upon  to  be  warm  alexipharmics  and  diapho- 
retics. Frederic  Hoffman  the  elder  relates  that  he 
has  obferved  a  decoction  of  them  in  broth  to  occafion 
vomiting.  They  have  been  for  fome  time  greatly 
efteemed  among  foreign  phyficians;  but  never  were 
much  in  ufe  in  Britain.  The  prefent  practice  has  en- 
tirely rejected  them,  nor  are  they  often  to  be  met  with 
in  the  (hops. 

CARLINE,  or  Caroline  thistle.  See  Carli. 
na.  It  is  faid  to  have  been  difcovered  by  an  angel  to 
Charlemagne,  to  cure  his  army  of  the  plague  ;  whence 
its  denomination. 

Carline,  or  Caroline,  a  filver  coin  current  in  the 
Neapolitan  dominions,  and  worth  about  8d.  of  our 
money. 

Carlines,  or  Carlings,  in  a  fhip,  two  pieces 
of  timber  lying  fore  and  aft,  atong  from  one  beam  to 
another,  directly  over  the  keel ;  ferving  as  a  founda- 
tion for  the  whole  body  of  the  (hip.  On  thefe  the 
ledges  reft,  whereon  the  planks  of  the  deck  and  other 
matters  of  carpentry  are  made  faft.  The  carlines 
have  their  ends  let  into  the  beams  called  culver-tail- 
•wife. 

GARLJNE-Knees,  are  timbers  going  athwart  the  fhip, 
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from  the  fides  to  the  hatch-way,  ferving  to  fuftain  the 
deck  on  both  fides. 

CARLINGFORD,  a  port-town  of  Ireland,  feated 
on  Carlingford  bay,  in  the  county  of  Louth,  and  pro- 
vince of  Leinfter,  22  miles  north  of  Drogheda.  W. 
Long.  6.  24.  N.  Lat.  54.  5. 

CARLISLE,  the  capital  city  of  the  county  of  Cum- 
berland, feated  on  the  fouth  of  the  river  Eden,  and  be- 
rween  the  Petterel  on  the  ealt,  and  the  Caude  on  the 
weft.  It  is  furronnded  by  a  ftrong  ftone-wall,  and  has 
a  pretty  large  caftle  in  the  weftern  part  of  it,  as  alfo  a 
citadel  in  the  eaftern  part,  built  by  Henry  VIII.  It 
flouriihed  in  the  time  of  the  Romans,  as  appears  from 
the  antiquities  that  are  to  be  met  with  here,  and  the 
Roman  coins  that  have  been  dug  up.  At  the  departure 
of  the  Romans  this  city  was  ruined  by  the  Scots  and 
Picts;  and  was  not  rebuilt  till  the  year  680,  by  Eg- 
frid,  who  encompafled  it  with  a  wall,  and  repaired  the 
church.  In  the  8th  and  9th  centuries,  the  whole  coun- 
try was  again  ruined,  and  the  city  laid  defolate  by  the 
incurfions  of  the  Norwegians  and  Danes.  In  this  con- 
dition it  remained  till  the  time  of  William  Rufus ;  who 
repaired  the  walls  and  the  caftle,  and  caufed  the  houfes 
to  be  rebuilt.  It  was  fortified  by  Henry  I.  as  a  bar- 
rier againft  Scotland ;  he  alfo  placed  a  garrifon  in  it, 
and  made  it  an  epifcopal  fee.  It  was  twice  taken  by 
the  Scots,  and  afterwards  burnt  accidentally  in  the 
reign  of  Richard  II.  The  cathedral,  the  fuburbs,  and 
1500  houfes,  were  deftroyed  at  that  time.  It  is  at 
prefent  in  a  good  condition;  and  has  three  gates,  the 
Englifh  on  the  fouth,  the  Scotch  on  the  north,  and 
the  Iri(h  on  the  weft.  It  has  two  parilhes,  and  as  many 
churches,  St  Cuthbert  and  St  Mary's,  the  laft  of 
which  is  the  cathedral,  and  is  feparated  from  the  town 
by  a  wall  of  its  own.  The  eaftern  part,  which  is  the 
neweft,  is  a  curious  piece  of  workmanfhip.  The  choir 
with  the  aides  is  71  feet  broad  ;  and  has  a  ftately  eaft 
window  48  feet  high  and  30  broad,  adorned  with  cu- 
rious pillars.  The  roof  is  elegantly  vaulted  with  wood  ; 
and  is  embellifhed  with  the  arms  of  England  and 
France  quartered  ;  as  alfo  with  Piercy's,  Lucy's,  War- 
ren's, Moubray's,  and  many  others.  In  the  choir  are 
the  monuments  of  three  bilhops  who  are  buried  there. 
The  fee  was  erected  in  11 33  by  king  Henry  I.  and 
made  fnffragan  to  the  archbiihop  of  York.  The  ca- 
thedral church  here  had  been  founded  a  fliort  time  be- 
fore by  Walter,  deputy  in  thefe  parts  for  king  William 
Rufus,  and  by  him  dedicated  to  the  Virgin  Mary.  He 
likewife  built  a  monaftery,  and  filled  it  with  canons 
regular  of  St  Auguftine.  This  foundation  continued 
till  the  diUblution  of  monafteries,  when  its  lands  were 
added  to  the  fee,  and  the  maintenance  of  a  dean,  &c. 
placed  here  in  their  room.  The  church  was  almoft 
ruined  by  the  nfurper  Cromwell  and  his  foldiers  ;  and 
has  never  fince  recovered  its  former  beauty,  although 
repaired  after  the  reftoration.  This  diocefe  contains 
the  greateft  part  of  the  counties  of  Cumberland  and 
Weftmoreland,  in  which  are  only  93  parilhes;  but 
thefe  (as  all  the  northern  are)  exceeding  large  ;  and  of 
them  are  18  impropriations.  Here  is  one  archdeacon, 
viz.  of  Carlifle.  The  fee  is  valued  in  the  king's  books 
at  L.  J 30  :  4  :  \i%,  but  is  computed  to  be  worth  annu- 
ally L.  2800.  The  clergy's  tenth  amounts  only  to 
L.  161  :  1  :  i\.  To  this  cathedral  belong  a  bifhop, 
1  dean,  a  chancellor,  an'archdeacon,  four  prebendaries, 


2      ] 


CAR 


eight  minor  canons,  &c.  and  other  inferior  officers  and    Carleck 
fervahts.  8 

The  Piets  wall,  which  was  bnilt  acrofs  the  country  Carifcrona. 
from  Newcaftle,  terminates  near  this  place.  Carlifle 
was  a  fortified  place,  and  ftill  has  its  governor  and 
lieutenant-governor,  but  no  garrifon.  It  was  taken  by 
the  rebels  Nov.  15,  1745;  and  jrwas  retaken  by  the 
duke  of  Cumberland  on  the  10th  of  December  follow- 
ing, and  deprived  of  its  gates.  It  is  governed  by  a 
mayor,  twelve  aldermen,  two  bailiffs,  &c.  and  has  a 
confiderable  market  on  Saturdays.  The  manufactures 
of  Carlifle  are  chiefly  of  printed  linens,  for  which  near 
3000 1.  per  annum  is  paid  in  duties.  It  is  alfo  noted 
for  a  great  manufacture  of  whips,  in  which  a  great 
number  of  children  are  employed. — Salmons  appear  in 
the  Eden  in  numbers,  fo  early  as  the  months  of  De- 
cember and  January  ;  and  the  London  and  even  New- 
caftle  markets  are  fupplied  with  early  filh  from  this 
river  i  but  it  is  remarkable,  that  they  do  not  vifit  the 
Elk  in  any  quantity  till  April;  notwithftanding  the 
mouths  of  the  two  rivers  are  at  a  fmall  diftan.ee  from 
each  other. — Carlifle  fends  two  members  to  parliament, 
and  gives  title  of  Earl  to  a  branch  of  the  Howard 
family. 

CARLOCK,  in  commerce,  a  fort  of  ifinglafs,  made 
with  the  fturgeon's  bladder,  imported  from  Archangel. 
The  chief  ufe  of  it  is  for  clarifying  wine,  but  it  is  alfo 
ufed  by  the  dyers.  The  belt  carlock  comes  from  Aftra- 
can,  where  a  great  quantity  of  fturgeon  is  caught. 

CAPv-LOSTAD,  or  Carlstad,  a  town  of  Sweden, 
in  Wermeland,  feated  on  the  lake  Warmer,  in  E.  Lon. 
14.  4.  N.  Lat.  59.  16. 

Carlostad,  or  Carlj}adt}  a  town  of  Hungary,  ca-> 
pital  of  Croatia,  and  the  iifual  refidence  of  the  gover- 
nors of  the  province.  It  is  feated  on  the  river  Kulph, 
in  E.  Long.  16.  5.  N.  Lat.  45.  34. 

CAPx.LOWITZ,  a  fmall  town  of  Hungary,  in  Scla- 
vonia,  remarkable  for  a  peace  concluded  here  between 
the  Turks  and  Chriftians,  in  1669.  It  is  feated  on  the 
weft  fide  of  the  Danube,  in  E.  Long.  19.  5.  N.  Lat. 

AS-  25. 

CARLSCRONA,  or  Cariscroon,  afea-port  town 
in  the  Baltic,  belonging  to  Sweden.  It  derives  its 
origin  and  name  from  Charles  XI.  who  firft  laid  the 
foundations  of  a  new  town  in  1680,  and  removed  the 
fleet  from  Stockholm  to  this  place,  on  account  of  its 
advantageous  fituation  in  ihe  centre  of  the  Swedifh 
feas,  and  the  fuperior  fecurity  of  its  harbour.  The 
greateft  part  of  Carlfcrona  ftands  upon  a  fmall  rocky 
ifland,  which  rifes  gently  in  a  bay  of  the  Baltic;  the 
fuburbs  extend  over  another  fmall  rock,  and  along  the 
mole  clofe  to  the  bafon  where  the  fleet  is  moored.  The 
way  into  the  town  from  the  main  land  is  carried  over  - 
a  dyke  to  an  ifland,  and  from  thence  along  two  long 
wooden  bridges  joined  by  a  barren  rock.  The  town 
is  fpacious,  and  contains  about  18,000  inhabitants. 
It  is  adorned  with  one  or  two  handfome  churches,  and 
a  few  tolerable  houfes  of  brick;  but  the  generality  of  , 
buildings  are  of  wood.  The  fuburbs  are  fortified  to- 
wards the  land  by  a  ftone-wall.  The  entrance  into 
the  harbour,  which  by  nature  is  extremely  difficult 
from  a  number  of  flioals  and  rocky  i (lands,  is  ftill  fur- 
ther fecured  from  the  attack  of  an  enemy's  fleet  by 
two  ftrong  forts  built  on  two  iflands,  under  the  batte- 
ries of  which  all  veiTels  mu(i  pafs. 

Formerly 
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Carlftadt  "Formerly  veiTels  in  this  port,  when  careened  and 
il  repaired,  were  laid  upon  their  fides  in  the  open  har- 
Carmel.  ^our,  until  a  dock,  according  to  a  plan  given  by  Pol- 
■  "  '  heim,  was  hollowed  in  the  folid  rock  :  it  was  begun 
in  1714,  and  finifhed  in  17^4;  bat  as  it  was  too 
fmall  for  the  adiujflion  of  men  of  war,  it  has  lately 
been  enlarged,  a«J  is  now  capable  of  receiving  a  fhip 
of  the  firit  rate.  But  new  docks  have  been  begun 
upon  a  ftupenduous  plan  worthy  of  the  ancient  Romans. 
According  to  the  original  fcheme,  it  was  intended  to 
conftrucT:  30  docks,  for  building  and  laying  up  the 
largeft  (hips,  at  the  extremity  of  the  harbour.  A 
large  bafon,  capable  of  admitting  two  men  of  war,  is 
defign  to  communicate,  by  flukes,  with  two  fmaller 
bafons,  from  each  of  which  are  to  extend,  like  the 
radii  of  a  circle,  five  rows  of  covered  docks :  each  row 
is  to  be  feparted  by  walls  of  ftones  ;  and  each  dock  to 
be  provided  with  fluice-gates,  fo  as  to  be  filled  or 
emptied  by  means  of  pumps.  Clofe  to  the  docks, 
magazines  for  naval  ftores  are  to  be  con  (trucked,  and 
the  whole  to  be  inclofed  with  a  ftone-wall.  The  pro- 
ject was  begun  in  1 757 ;  but  was  much  neglected  until 
the  acceffion  of  his  prefent  majefty,  who  warmly  pa- 
tronized the  arduous  undertaking.  At  the  commence- 
ment of  the  works,  L.  25,000  were  annually  expended 
upon  them  ;  which  fum  has  been  lelTened  to  about 
L.  6coo  per  annum,  and  the  number  of  docks  reduced 
to  20.  The  firft  dock  was  finilhed  in  1779..  and  it 
was  computed  that  the  whole  number  would  be  exe- 
cuted in  20  years. 

CARLSTADT,  a  town  or  Germany,  in  the  circle 
of  Franconia,  and  bilhopric  of  Wurtfburg,  feated  on 
the  river  Maine,  in  E.  Long.  9.  51.  N.  Lat.  50.  o. 

CARLTON,  a  town  in  Norfolk  held  by  this  te- 
nure, that  they  fhall  prefent  1000  herrings  baked  in 
14  pies  to  the  king,  wherever  he  fhall  be  when  they 
firft  come  in  feafon, 

CARMAGNIOLA,  a  fortified  town  of  Italy,  in 
Piedmont,  with  a  good  caftle.  It  was  taken  by  the 
French  in  1591,  and  retaken  by  prince  Eugene  the 
fame  year.  It  is  feated  in  a  country  abounding  in 
corn,  flax,  and  filk,  near  the  river  Po,  in  E.  Long. 
7.  32.  N.  Lat.  44  43- 

CARMANIA,  (anc.  geog.)  a  country  of  Afia,  to 
the  eaft  of  Perfia,  having  Parthia  to  the  north,  Ge- 
drofia  to  the  eaft,  to  the  fouth  the  Perfian  Gulf  or 
Sea  in  part,  and  in  part  the  Indian,  called  the  Carma- 
man  Sea,  diftinguifhed  into  Car?na?iia  D  eferta  and  Car- 
7nania  Propria  ,•  the  former  lying  to  the  fouth  of  Par- 
thia :  and  to  the  fouth  of  that,  the  Propria,  quite  to 
the  fea.  Its  name  is  from  the  Syriac,  Carma,  figni- 
fying  a  *  vine,"  for  which  that  country  was  famous, 
yielding  clufters  three  feet  long.  Now  Kerman,  or 
Carimania,  a  province  of  modern  Perfia. 

CARMEL,  a  high  mountain  of  Palefline,  ftanding 
on  the  fkirts  of  the  fea,  and  forming  the  moft  re- 
markable head-land  on  all  that  coaft.  It  extends  eaft- 
ward  from  the  fea  as  far  as  the  plain  of  Jezreel,  and 
from  the  city  of  that  name  quite  to  Cseiarea  on  the 
fouth.  It  feems  to  have  had  the  name  of  Carmel  from 
its  great  fertility;  this  word,  according  to  the  He- 
brew import,  fignifying  the  vine  of  Cod,  and  is  ufed 
in  fcripture  to  denote  any  fruitful  fpot,  or  any  place 
planted  with  fruit  trees.  This  mountain,  we  are  af- 
iurcd,  was  very  fertile.     Mr  Sandys  acquaints  us,  that 
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when  well  cultivated,  it  abounds  with  olives,  vines,  Carmelites, 
and  variety  of  fruits  and  herbs  both  medical  and  aro- 
matic. Others,  however,  reprefent  it  as  rather  dry 
and  barren;  which  perhaps  may  have  happened  from 
the  neglecl:  of  agriculture  fo  common  in  all  parts  of 
the  Turkifh  empire,  efpecially  where  they  are  expofed 
to  the  incuriions  of  the  Arabs.  Carmel  is  the  name 
of  the  mountain,  and  of  a  city  built  on  it  ;  as  well  as 
of  a  heathen  deity  worfhiped  in  it,  but  without  either 
temple  or  ftatue  :  though  anciently  there  muft  have 
been  a  temple,  as  we  are  told  that  this  mountain  was 
a  favourite  retreat  of  Pythagoras,  who  fpent  a  good 
deal  of  time  in  the  temple,  without  any  perfon  with 
him.  But  what  hath  rendered  mount  Carmel  mofl 
celebrated  and  revered  both  by  Jews  and  Chriftians, 
is  its  having  been  the  refidence  of  the  prophet  Elijah, 
who  is  fuppofed  to  have  lived  there  in  a  cave  (which 
is  there  fhewn),  before  he  was  taken  up  into  heaven. 

CARMELITES,  an  order  of  religious,  making 
one  of  the  four  tribes  of  mendicants  or  begging  friars  ; 
and  taking  its  name  from  mount  Carmel,  formerly  in- 
habited by  Elias,  Elifha,  and  the  children  of  the  pro- 
phets; from  whom  this  order  pretends  to  defcend  in 
an  uninterrupted  fuccefHon.  The  manner  in  which  they 
make  out  their  antiquity  has  fomething  in  it  too  ridi- 
culous to  be  rehearfed.  Some  among  them  pretend 
they  are  defcendantsof  Jefus  Chrift ;  others  go  further, 
and  make  Pythagoras  a  Carmelite,  and  the  ancient 
druids  regular  branches  of  their  order.  Phocas  a  Greek 
monk,  fpeaks  the  moft  reafonably.  He  fays,  that  in  his 
time,  1185,  Elias's  cave  was  ftill  extent  on  the  moun- 
tain; near  which  was  the  remains  of  a  building  which 
intimated  that  there  had  been  anciently  a  mouaftery  ; 
that,  fome  years  before,  an  old  monk,  a  prieft  of  Ca- 
labria, by  revelation,  as  he  pretended,  from  the  pro- 
phet Elias,  fixed  there,  andaffembled  ten  brothers. — In 
1209,  Albert,  patriarch  of  Jerufalem,  gave  the  foli- 
taries  a  rigid  rule,  which  Papebroch  has  fince  printed^ 
In  121 7,  or,  according  to  others,  1226,  pope  Hono- 
rius  III.  approved  and  confirmed  it.  This  rule  con- 
tained 16  articles  ;  one  of  which  confirmed  them  to  their 
cells,  and  enjoined  them  to  continue  day  and  night  in 
prayers  ;  another  prohibited  the  brethren  having  any 
property;  another  enjoined  failing  from  the  feaft  of  the 
holy  crofs  till  Eafter,  except  on  Sundays;  abfiinenceat 
all  times  from  flelh  was  enjoined  by  another  article  ; 
one  obliged  them  to  manual  labour ;  another  impofed  a. 
ftricl:  filence  on  them  from  vefpers  till  the  tierce  the 
next  day. 

The  peace  concluded  by  the  emperor  Frederic  IL 
with  the  Saracens,  in  the  year  1229,  *°  difadvantsge- 
ous  to  Chriftendom,  and  fo  beneficial  to  the  infidels, 
occafioned  the  Carmelites  to  quit  the  Holy  Land,  un- 
der Alan  the  fifth  general  of  the  order.  He  firft  fent 
fome  of  the  religious  to  Cyprus,  who  landed  there  in 
the  year  1238,  and  founded  a  monaftery  in  the  foreft 
of  Fortania.  Some  Sicilians,  at  the  fame  time,  leaving 
mount  Carmel,  returned  to  their  own  country,  where 
they  founded  a  monaftery  in  the  fuburbs  of  Mefiina.. 
Some  Englilh  departed  out  of  Syria,  in  the  year  J 24c,. 
to  found  others  in  England.  Others  of  Provence,  in  the 
year  1244,  founded  a  monaftery  in  the  defartof  Ai- 
gualates,  a  league  from  Marfeilles  :  and  thus,  the  num- 
ber of  their  monafteries  increafing,  they  held  their  Eu- 
ropean general  chapter  in  the  year  1245,  at  their  mo- 
naftery 
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Carmelites  naftery  of  Aylesford  in  England. — This  order  is  fo 
much  increafed,  that  it  has,  at  prefent,  38  provinces, 
befides  the  congregation  of  Mantua,  in  which  are  54 
monafteries,  under  a  vicar-general ,  and  the  congrega- 
tions of  Barefooted  Carmelites  in  Italy  and  Spain,  which 
have  their  peculiar  generals. 

After  the  eftabli foment  of  the  Carmelites  in  Europe, 
their  rule  was  in  fomerefpedts  altered;  the  fir  ft  time, 
by  pope  Innocent  IV.  who  added  to  the  firft  article  a 
precept  of  chaftity,  and  relaxed  the  nth  which  enjoins 
abftinence  at  all  times  from  flefh,  permitting  them, 
when  they  travelled,  to  eat  boiled  flefh:  this  pope  like- 
wife  gave  them  leave  to  eat  in  a  common  refectory,  and 
to  keep  alfes  or  mules  for  their  ufe.  Their  rule  was 
again  mitigated  by  the  popes  Eugenius  IV.  and  PiusII. 
Hence  the  order  is  divided  into  two  branches,  viz.  the 
Carmelites  of "the  ancient  obfervance ,  called  the  moderate 
or  mitigated ;  and  thofe  of  the  JlricJ  obfervance,  who  are 
the  barefooted  Carmelites ;  a  reform  let  on  foot  in  1540, 
by  S.  Therefa,  a  nun  of  the  convent  of  Avila,  in 
Caftile  :  thefe  laft  are  divided  into  two  congregations, 
that  of  Spain  and  that  of  Italy. 

The  habit  of  the  Carmelites  was  at  firft  white,  and 
the  cloak  laced  at  the  bottom  with  feveral  lifts.  But 
pope  Honorious  IV.  commanded  them  to  change  it  for 
that  of  the  Minims.  Their  fcapulary  is  a  fmall  woollen 
habit  of  a  brown  colour,  thrown  over  their  {houlders. 
They  wear  no  linen  fhirts;  but  inftead  of  them  linfey- 
wolfey,  which  they  change  twice  a-week  in  the  fum- 
mer  and  once  a  week  in  the  winter. 

If  a  monk  of  this  order  lies  with  a  woman,  he  is  pro- 
hibited faying  mafs  for  three  or  four  years,  is  declared 
infamous,  and  obliged  to  difcipline  himfelf  publicly 
once  a-week.  If  he  is  again  guilty  of  the  fame  fault, 
his  penance  is  doubled  ;  and  if  a  third  time,  he  is  ex- 
pelled the  order. 

CARMEN,  an  ancient  term  among  the  Latins,  nfed 
in  a  general  fenfe  to  fignify  a  verfe;  but  more  particu- 
larly to  fignify  a  fpell,  charm,  form  of  expiation  or  exe- 
cration, couched  in  a  few  words  placed  in  a  myftic  or- 
der, on  which  its  efficacy  depended.  Pezron  derives 
the  word  carmen  from  the  Celtic  carm,  the  fhout  of 
joy,  or  the  verfes  which  the  ancient  bards  fung  to  en- 
courage the  foldiers  before  the  combat. — Carmen  was 
anciently  a  denomination  given  alfo  to  precepts,  laws, 
prayers,  imprecations,  and  all  folemn  formulas  couched 
in  a  few  words  placed  in  a  certain  order,  though  writ- 
ten in  profe.  In  which  fenfe  it  was  that  the  elder  Cato 
wrote  a  Carmen  de  moribus,  which  was  not  in  verfe,  but 
in  profe. 

CARMENTALTA,  a  feaft  among  the  ancient  Ro- 
mans celebrated  annually  upon  the  nth  of  January,  in 
honour  of  Carmenta,  or  Carmentis,  a  prophetefs  of 
Arcadia,  mother  of  Evander,  with  whom  fhe  came  in- 
to Italy  60  years  before  the  Trojan  war.  The  folem- 
jiity  was  alfo  repeated  on  the  15th  of  January,  which 
is  marked  in  the  old  calendar  by  Car?nentalia  relata. 
This  feaft  was  eftablifhed  on  occ-afion  of  a  great  fecun- 
dity among  the  Roman  dames,  after  a  general  reconci- 
liation with  their  hnfbands,  with  whom  they  had  been 
at  variance,  in  regard  of  the  ufe  of  coaches  being  prohi- 
bited them  by  an  edict  of  the  fenate.  This  feaft  was  ce- 
lebrated by  the  women  :  he  who  offered  the  facrifices 
was  called  facer dos  carmentalis. 

CARMINATIVES,  medicines  ufed  in  colics,  or 
other  flatulent  diforders,  to  difpel  the  wind. 


The  word  comes  from  the  Latin  carminare,  to  card    Carmine 
or  teaze  wool,    and  figuratively  to  attenuate  and  difcufs         II 
wind  or  vapours,  and  promote  their  difcharge  by  perfpi-  Carneadet. 
ration.    Though  Dr  Quincy  makes  it  more  myfterious : 
He   fays  it  comes  from  the  word  carmen,  taking  it  in 
the  fenfe  of  an  invocation  or  charm  ;  and  makes  it  to 
have  been  a  general  name  for  all  medicines  which  ope- 
rated like  charms,  t.  e.  in  an  extraordinary  manner. 
Hence,  as  the  rnoft  violent  pains  were  frequently  thofe 
arifing  from  pent-up  wind,    which  immediately  ceafe 
upon  difpernon  ;  the  term  carminative  became  in  a  pe- 
culiar fenfe  applied  to  medicines  which  gave  relief  in 
wfndy  cafes,  as  if  they  cured  by  inchantinent :  but  this 
interpretation  feenis  a  little  too  far  ftrained. 

CARMINE,  a  powder  of  a  very  beautiful  red  co- 
lour, bordering  upon  purple  ;  and  ufed  by  painters  in 
miniature,  though  rarely  on  account  of  its  great  price. 
The  manner  of  preparing  it  is  kept  a  fecret  by  the  co- 
lour-makers ;  neither  do  any  of  thofe  receipts  which 
have  for  along  time  beenpubliflied  concerning  the  pre- 
paration of  this  and  other  colours  at  all  anfwer  the 
purpofe.     See  Colov R-Making. 

CARMONA,  a  town  of  Italy  in  Frioli,  and  in  the 
county  of  Goritz,  feated  on  a  mountain  near  the  river 
Indri.  It  belongs  to  the  honfe  of  Auftria.  E.  Long. 
5.  37.   N.  Lat.  46.  15. 

Carmona,  an  ancient  town  of  Spain  in  Andalufia. 
The  gate  towards  Seville  is  one  of  the  moft  extraor- 
dinary pieces  of  antiquity  in  all  Spain.  It  is  feated  in 
a  fertile  country,  15  miles  eaft  of  Seville.  W.  Long.  5. 
37.  N.  Lat.  37.  24. 
CARNATION,  in  botany.  See  Dianthus. 
CARNATioN-Colour,  among  painters,  is  underftood 
of  all  the  parts  of  a  picture,  in  general,which  reprefent 
flefh,  or  which  are  naked  and  without  drapery.  Titian 
and  Corregio  in  Italy,  and  Rubens  and  Vandyke  in 
Flanders,  excelled  in  carnations. — In  colouring  for  flefh, 
there  is  fo  great  a  variety,  that  it  is  hard  to  lay  down 
any  general  rules  for  inftruction  therein;  neither  are 
there  any  regarded  by  thofe  who  have  acquired  a  fkill 
this  way  :  the  various  colouring  for  carnations  may  be 
eafily  produced,  by  taking  more  or  lefs  red,  blue,  ye-1- 
log  or  biftre,  whether  for  the  firft  colouring,  or  for 
the  finifhing  the  colouring  for  women  fhould  be  bluifh, 
for  children  a  little  red,  both  frefh  and  gay  ;  and  for 
the  men  it  fhould  incline  to  yellow,  efpecially  if  they 
are  old. 

Carnation,  among  dyers.  To  dye  a  carnation,  or 
red  rofe  colour,  it  is  directed  to  take  liquor  of  wheat 
bran  a  fufficient  quantity,  alum  three  pounds,  tartar 
two  ounces ;  boil  them  and  enter  twenty  yards  of 
broad  cloth  ;  after  it  has  boiled  three  hours,  cool  and 
wafh  it  :  take  frefh  clear  bran  liquor  a  fufficient  quan- 
tity, madder  five  pounds;  boil  and  fodden  according 
to  art. — The  Bow  dyers  know  that  the  folntion  of  Ju- 
piter, or  delved  tin,  being  put  in  a  kettle  to  the  alum 
and  tartar,  in  another  procefs,  make  the  cloth,  &c. 
attract  the  colour  into  it,  fo  that  none  of  the  cochineal 
is  left,  but  the  whole  is  abforbed  by  the  cloth. 

CARNEADES,  a  celebrated  Greek  Philofopher, 
was  a  native  of  Cyrene  in  Africa,  and  founder  of  the 
third  academy.  He  was  fo  fond  of  ftudy,  that  he  not 
only  avoided  all  entertainments,  but  forgot  even  to  eat 
at  his  own  table  ;  his  maid-fervant  MelifTa  was  obliged 
to  put  the  victuals  into  his  hand.  He  was  an  antago- 
iriftof  the  Stoics;  and  applied  himfelf  with  great  «a- 
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Carneades  gernefs  to  refute  the  works  of  Chryfippus,  one  of  the 
||  raoft  celebrated  philofophers  of  their  feci.  The  power 
Carneia.  0f  j^g  eloquence  was  dreaded  even  by  a  Roman  fenatc. 
"*  The  Athenians  being  condemned  by  the  Romans  to  pay 
a  fine  of  500  talents  for  plundering  the  city  of  Oropus, 
fent  ambafladors  to  Rome,  who  got  the  fine  mitigated 
to  100  talents.  Carneades  the  academic,  Diogenes 
the  Stoic,  and  Cri tola  11s  the  Peripatetic,  were  charged 
with  this  embafly.  Before  they  had  an  audience  of 
the  fenate,  they  harangued  to  great  multitudes  in  dif- 
ferent parts  of  the  city.  Carneades's  eloquence  was  di- 
ftinguifhed  from  that  of  the  others  by  its  ftrength  and 
rapidity.  Cato  the  elder  made  a  motion  in  the  fenate^ 
that  thefe  ambafladors  fhould  be  immediately  fent  back, 
becaufe  it  was  very  difficult  to  difcern  the  truth  thro' 
the  arguments  of  Carneades.  The  Athenian  ambaf- 
fadors  (laid  many  of  the  fenators)  were  fent  rather  to 
force  us  to  comply  with  their  demands,  than  to  folicit 
them  by  perfuailon  ;  meaning,  that  it  was  impoflible 
to  refift  the  power  of  that  eloquence  with  which  Car- 
neades addrefled  himfelf  to  them.  According  to  Plu- 
tarch, the  youth  at  Rome  were  fo  charmed  by  the  fine 
orations  of  this  philofopher,  that  they  forfook  their  ex- 
ercifes  and  other  diverfions,  and  were  carried  with  a 
kind  of  madnefs  to  philofophy  ;  the  humour  of  philofo- 
phiting  fprcading  like  enthufiafm.  This  grieved  Cato, 
who  was  particularly  afraid  of  the  fubtilty  of  wit  and 
ftrength  of  argument  with  which  Carneadesmaintained 
either  fide  of  a  qieftion.  Carneades  harangued  in  fa- 
vour of  juflice  one  day,  and  the  next  day  againft  it,  to 
the  admiration  of  all  who  heard  him,  among  whom  were 
Galba  and  Cato,  the  greatefl  orators  of  Rome.  This  was 
his  element;  he  delighted  in  demoliihing  his  own  work; 
becaufe  it  ferved  in  the  end  to  confirm  his  grand  prin- 
ciple, that  there  are  only  probabilities  or  refemblances 
of  truth  in  the  mind  of  man  ;  fo  that  of  two  things 
directly  oppofice,  either  may  be  chofen  indifferently. 
Chiintilian  remarks,  that  though  Carneades  argued  in 
favour  of  injuftice,  yet  he  himfelf  acted  according  to 
the  ftrict  rules  of  juftice.  The  following  was  a  maxim 
of  Carneades  :  "  If  a  man  privately  knew  that  his  ene- 
my, or  any  other  perfon  whofe  death  might  be  of  ad- 
vantage to  him,  would  come  to  fit  down  on  grafs  in 
which  there  lurked  an  afp,  he  ought  to  give  him  no- 
tice of  it,  though  it  were  in  the  power  of  no  perfon 
whatever  to  blame  him  for  being  filent."  Carneades, 
according  to  fome,  lived  to  be  85  years  old  ;  others 
make  him  to  be  90 :  his  death  is  placed  in  the  4th  year 
of  the  i62d  Olympiad. 

CARNEDDE,  in  Britifh  antiquity,  denotes  Ireaps 
of  {tones  fuppofed  to  be  druidical  remains,  and  thrown 
together  on  occahon  of  confirming  and  commemora- 
ting a  covenant.  Gen.  xxxi.  46.  They  are  very  com- 
mon in  the  ille  of  Anglefey,  and  were  alfo  ufed  as 
fepulchral  monuments,  in  the  manner  of  tumuli  ;  for 
Mr  Rowland  found  a  curious  urn  in  one  of  thefe  ear- 
nedde.  Whence  it  may  be  inferred,  that  the  Britons 
had  the  cnltom  of  throwing  ftones  on  the  deceafed. 
From  this  cuftom  is  derived  the  Welch  proverb,  Karri 
ardyhen,  "  ill  betide  thee." 

CARNEIA,  in  antiquity,  a  feftival  in  fiononr  of 
Apollo,  furnamed  Carneus,  held  in  moil  cities  of 
Greece,  but  efpecially  at  Sparta,  where  it  was  fcrft  in- 
ftituted. 

The  rcafon  of  the  name,  as  well  as  the  occafion  of 


the  inflitution,  is  controverted.  It  lafted  nine  day?, 
beginning  on  the  13th  of  the  month  Carneus.  The 
ceremonies  were  an  imitation  of  the  method  of  living 
and  difcipline  ufed  in  camps. 

CARNEL. — The  building  of  {hips  firft  with  their 
timber  and  beams,  and  after  bringing  on  their  planks, 
is  called  camel-work,  to  dillinguifh  it  from  clincli- 
work. 

Veffels  alfo  which  go  with  mizzen-faiis  inftead  of 
main-fails  are  by  fome  called  carnels. 

CAR.NELIAN,  in  natural  hiftory,  a  precious  {tone, 
of  which  there  are  three  kinds,  diftinguiihed  by  three 
colours,  a  red,  a  yellow,  and  a  white.  The  red  is  very 
well  known  among  us  ;  is  found  in  roundifh  or  oval 
mafles,  much  like  our  common  pebbles  ;  and  is  gene- 
rally met  with  between  an  inch  and  two  or  three  inches 
in  diameter  :  it  is  of  a  fine,  compact,  and  clofe  tex- 
ture ;  of  a  glofly  furface ;  and,  in  the  feveral  fpecimens, 
is  of  all  the  degrees  of  red,  from  the  paleft  rlefh-co- 
lour  to  the  deepeft  blood-red.  It  is  generally  free 
from  fpots,  clouds,  or  variegations  :  but  fometimes 
it  is  veined  very  beautifully  with  an  extremely  pale 
red,  or  with  white  ;  the  veins  forming  concentric  cir- 
cles, or  other  lefs  regular  figures,  about  a  nucleus,  in 
the  manner  of  thofe  of  agates.  The  pieces  of  carne- 
lian  which  are  all  of  one  colour,  and  perfectly  free  from 
veins,  are  thofe  which  our  jewellers  generally  make 
nfe  of  for  feals,  though  the  variegated  ones  are  much 
more  beautiful.  The  carnelian  is  tolerably  h^rd,  and 
capable  of  a  very  good  po'.ifli  :  it  is  not  at  all  affected 
by  acid  menftruums  :  the  fire  divefts  it  of  a  part  of 
its  colour,  and  leaves  it  of  a  pale  red  ;  and  a  ftrong 
and  long   continued  heat  will  reduce  it  to  a  pale  dirty 

The  fin  eft  carnelians  are  thofe  of  the  Eafl  Indies  j 
but  there  are  very  beautiful  ones  found  in  the  rivers  of 
Silefia  and  Bohemia  ;  and  there  are  fome  not  defpicabie 
ones  in  England. 

Though  the  ancients  have  recommended  the  carne- 
lian as  aftringent,  and  attributed  a  number  of  fanciful 
virtues  to  it,  we  know  of  no  othtr  ufe  of  the  {tone  than 
the  cutting  feals  on  it;  to  which  purpofe  it  is  excel- 
lently adapted,  as  being  not  too  hard  for  cutting,  and 
yet  hard  enough  not  to  be  liable  to  accidents,  to  take 
a  good  polifh,  and  tofeparate  eafily  from  the  wax. 

CARNERO,  in  geography,  a  name  given  to  that 
part  of  the  gulph  of  Venice  which  extends  from  the 
weftern  coaft  of  Iftria  to  the  ifland  of  Grofla  and  the 
coalt  of  Morlachia. 

Carnero  is  likewife  the  name  of  the  cape  to  the 
weft  of  the  mouth  of  the  bay  of  Gibraltar. 

CARNIFEX,  among  the  Romans,  the  common 
executioner.  By  reafon  of  the  odioufnefs  of  his  of- 
fice, the  carnifex  was  exprefsly  prohibited  by  the  laws 
from  having  his  dwelling-houfe  within  the  city.  In 
middle  age  writers  carnifex  alfo  denotes  a  butcher. 

Under  the  Anglo-Danifli  kings,  the  carnifex  was  an 
officer  of  great  dignity  ;  being  ranked  with  the  archbi- 
{hopof  York,  earl  Goodwin,  and  the  lord  Reward.  Flor. 
Wigorn.  ann.  1040.  Rex  Hardecantitus  Alfricum  Ebor* 
Arck'up.  Goodiuinum  comitem,  Edricum  difper^atorem, 
Thrond  faum  carnificcm,  &  alios  magna  digiuiaiis  vivos 
Londinuvi  rnifit. 

CARNIOLA,  a  duchy  of  Germany  bounded  on* 
the  fouth  by  the  Adriatic  iea;  and  that  part  of  Iftria 
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■Carniola,  pofTefled  by  the  republic  of  Venice  ;  on  the  north,  by 
Carnival.  Carinthia  and  Stiria  ;  on  the  eaft,  by  Sclavonia  and 
Croatia  ;  on  the  weft,  by  Friuli,  the  county  of  Gorz  or 
Goritz,  and  a  part  of  the  gulph  of  Venice  ;  extending 
in  length  about  no  miles,  and  in  breadth  about  50. 
It  had  its  ancient  name  Carnia}  as  well  as  the  modern 
one  Carniola,  from  its  ancient  inhabitants  the  Carni,  a 
tribe  of  Scythians,  otherwife  called  Japides,  whence 
this  and  the  adjacent  countries  werealfo  called  Japidia. 
Carniola  is  full  of  mountains,  fome  of  which  are  cul- 
tivated and  inhabited,  fome  covered  with  wood,  others 
naked  and  barren,  and  others  continually  buried  in 
fnow.  The  valleys  are  very  fruitful.  Here  are  like- 
wife  mines  of  iron,  lead  and  copper  ;  but  fait  muft  be 
had  from  the  fovereign's  magazines.  There  are  fe- 
veral  rivers,  befidcs  many  medicinal  fprings  and  in- 
land lakes.  The  common  people  are  very  hardy, 
going  barefooted  in  winter  through  the  fnow,  with 
open  breafts,  and  fleeping  on  a  hard  bench  without 
bed  or  bolfler.  Their  food  is  alfo  very  coarfe  and 
mean.  In  winter,  when  the  fnow  lies  deep  on  the 
ground,  the  mountaineers  bind  either  fmall  bafkets,  or 
long  thin  narrow  boards,  like  the  Laplanders,  to  their 
feet,  on  which,  with  the  help  of  a  flout  ftaff  or  pole, 
they  defcend  with  great  velocity  from  the  mountains. 
When  the  fnow  is  frozen,  they  make  ufe  of  a  fort  of 
irons  or  fkaits.  In  different  parts  of  the  country  the 
inhabitants,  efpecially  the  common  fort,  differ  greatly 
in  their  drefs,  language,  and  manner  of  living.  In  Up- 
per and  Lower  Carniola  they  wear  long  beards.  The 
languages  chiefly  in  ufe  are  the  Sclavonian  or  Wendifh, 
and  German  ;  the  firft  by  the  commonalty,  and  the 
latter  by  people  of  fafhion.     The  duchy  is  divided  in- 


their  play-houfes  and  gaming  houfes  ;    the  place  of    CarnWo- 
St  Mark  is  filled  with  mountebanks,  jack-puddings,       ro"s, 
pedlars,  whores,  and  fuch  like  mob,  who  flock    thi-  £arnofitT- 
ther  from  all  parts.     There  have    been  no  tefs    than 
feven  fovereign  princes  and  30,000  foreigners  here  to 
partake  of  thefe  diverfions. 

CARNIVOB.OUS,  an  epithet  applied  to  thofe  a- 
nimals  which  naturally  feek  and  feed  on  flefh. 

It  has  been  a  difpute  among  naturalifts,  whether 
man  is  naturally  carnivorous.  Thofe  who  take  the 
negative  fide  of  the  queftion,  infill  chiefly  on  the 
ftruchire  of  our  teeth,  which  are  moftly  inciforcs  or 
molares  ;  not  fuch  as  carnivorus  animals  are  fur- 
nifhed  with,  and  which  are  proper  to  tear  fiefli  in 
pieces  :  to  which  it  may  be  added,  that,  even  when 
we  do  feed  on  flefh,  it  is  not  without  a  prepara- 
tory alteration  by  boiling,  roafting,  &c.  and  even  then 
that  it  is  the  hardeft  of  digeftion  of  all  foods.  To 
thefe  arguments  Dr  Wailis  fubjoins  another,  which  is 
that  all  quadrupeds  which  feed  on  herbs  cr  plants 
have  a  long  colon,  with  a  ccecum  at  the  upper  end 
of  it,  or  fomewhat  equivalent,  which  conveys  the 
food  by  a  long  and  large  progrefs,  from  the  ftom3ch 
downwards,  in  order  to  its  flower  paflage  and  longer 


carnivorus   am- 
inftead    thereof 


flay  in  the  inteftines  ;  but  that,  in 
mals,  fuch  ccecum  is  wanting,  and 
there  is  a  more  fhort  and  /lender  gut,  and  a  quicker 
paflage  through  the  inteftines.  Now,  in  man,  the 
ccecum  is  very  vifible  :  a  ftrong  prefumption  that  na- 
ture, who  is  ftill  confident  with- herfelf,  did  not  in- 
tend him  for  a  carnivorous  animal. — It  is  true,  the 
ccecum  is  but  fmall  in  adults,  and  feems  of  little  or  no 
ufe ;  but  in  a  fcetus   it  is  much  larger  in  proportion  : 


to  the  Upper,  Lower,  Middle,  and    Inner,  Carniola.     And  it  is  probable,  our  cuftomary  change  of  diet,   as 


The  principal  commodities  exported  hence  are,  iron, 
fleel,  lead,quickfilver,  white  and  red  wine,  oil  of  olives, 
cattle,  fheep,  cheefe,  linen,  and  a  kind  of  woollen 
fluff  called  mahalan,  Spanifh  leather,  honey,  walnuts, 
and  timber  ;  together  with  all  manner  of  wood-work, 
as  boxes,  difhes,  &c. — Chriftianity  was  firft  planted 
here  in  the  eight  century. — Lntheranifm  made  a  con- 
fiderable  progrefs  in  it ;  but,  excepting  the  Walachians 
or  Ufkokes,  who  are  of  the  Greek  church,  and  ftyle 
themfelves  Staraverzi,  i.  e.  old  believers,  all  the  inha- 
bitants at  prefent  are  Roman  Catholics.  Carniola  was 
long  a  marquifate  or  margravate  ;  but  in  the  year  123 1 
was  erected  into  a  duchy.  As  its  proportion  towards  the 
maintenance  of  the  army,  it  pays  annually  363,171  flo- 
rins ;  but  only  two  regiments  of  foot  are  quartered  in  it. 

CARNIVAL,  or  Carnavax,  a  time  of  rejoicing, 
a  feafon  of  mirth,  obferved  with  great  folemnity  by 
the  Italians,  particularly  at  Venice,  holding  from  the 
twelfth  day  till  Lent. 

The  word  is  formed  from  the  Italian  Carnavalle  ; 
which  Mr  Du-Cange  derives  from  Carn^a-val,  by  rea- 
fon  the  flefh  then  goes  to  pot,  to  make  amends  for  the 
feafon  of  abftinence  then  enfuing.  Accordingly,  in  the 
corrupt  Latin,  he  obferves,  it  wascalled  Garnelevamen, 
and  Carnlfpriviiim  ,-  as  the  Spaniards  ftill  denominate 
it  carnes  tollendas, 

Feafts,  balls,  operas,  concerts  of  mufic,  intrigues, 
marriages,  &c.  are  chiefly  held  in  carnival  time.  The 
carnival  begins  at  Venice  the  fecond  holiday  in  Chrift- 
aias  :  Then  it  is  they  begin  to  wear  maiks,  and  open 


we  grow  up,  may  occafion  this  fhrinking.  But  to 
thefe  arguments,  Dr  Tyfon  replies,  that  if  man  had 
been  by  nature  defigned  not  to  be  carnivorous,  there 
would  doubtlefs  have  been  found,  fomewhere  on  the 
globe,  people  who  do  not  feed  on  flefh  j  which  is  not 
the  cafe.  Neither  are  carnivorous  animals  always 
without  a  colon  and  ccecum  ;  nor  are  all  animals  car- 
nivorous which  have  thefe  parts  :  the  opoflum,  for 
inftance,  hath  both  a  colon  and  ccecum,  and  yet  feeds 
on  poultry  and  other  flefh  ;  whereas  the  hedge-hog, 
which  has  neither  colon  nor  ccecum,  and  fo  ought  to 
be  carnivorous,  feeds  only  on  vegetables.  Add  to 
this,  that  hogs,  which  have  both,  will  feed  upon  flefh 
when  they  can  get  it ;  and  rats  and  mice,  which  have 
large  ccecums,  will  feed  on  bacon  as  well  as  bread  and 
cheefe.  Laftly,  the  human  race  are  furnifhed  with 
teeth  neceflary  for  the  preparation  of  all  kinds  of  foods  ; 
from  whence  it  would  feem,  that  nature  intended  we 
lhould  live  on  all.  And  as  the  alimentary  duel:  in  the 
human  body  is  fitted  for  digefting  all  kinds  of  food, 
ought  we  not  rather  to  conclude,  that  nature  did  not 
intend  to  deny  us  any  ? 

It  is  no  lefs  difputed  whether  mankind  were  carni' 
vorous  before  the  flood.  St  Jerom,  Chryfoftom,  The- 
odoret,  and  other  ancients,  maintain,  that  all  animal 
food  was  then  forbidden  ;  which  opinion  is  alfo  ftre- 
nuoufly  fupported  among  the  moderns  by  Curcellsens, 
and  refuted  by  Heidegger,  Danzius,  Bockhart,  &e. 
See  Antediluvians. 

CARNOS1TY  is  ufed  by  fome  authors  for  a. little 

flefhy 
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Garo,      fleihy  excrefcence,  tubercle,   or  wen,  formed  in  the     that  they  have  not  yet  been  at  the  trouble  to  manure  Carol-Ins 


earolina.  urethra,  the  neck  of  the  bladder,  or  yard,  which  flops 
the  paffage  of  the  urine. — Carnofities  are  very  difficult 
of  cure  :  they  are  not  eafily  known  but  by  introducing 
a  probe  into  the  paffage,  which  there  meets  with  re- 
fiftancc.  They  ufually  arife  from  fome  venereal  ma- 
lady ill  managed. 

CARO,  (Annibal)  a  celebrated  Italian  poet,  was 
born  at  Civita  Nuovo  in  1507.  He  became  fecretary 
to  the  Duke  of  Parma,  and  afterwards  to  Cardinal 
Farnefe.  He  was  alfo  made  a  knight  of  Malta.  He 
tranflated  Virgil's  iEneid  into  his  own  language  with 


their  land.  The  grains moft  cultivated  are  Indian  corn 
and  rice,  though  any  fort  will  thrive  well  enough;  they 
have  alfo  pulfe  of  feveral  forts,  little  known  in  England. 
All  kinds  of  garden  fluff  ufual  in  England  are  cultiva- 
ted here,  and  may  be  had  in  great  plenty.  They 
export  large  quantities  yearly  of  rice,  pitch,  tar,  tur- 
pentine, deer-fkins,  and  timber  for  building  ;  cyprefs, 
cedar,  faffafras,  oak,  walnut,  and  pine.  Befides  thefe 
they  alfo  fend  out  beef,  pork,  tallow,  hides,  furs,  wheat, 
peas,  potatoes,  honey,  bees-wax,  myrtle-wax,  tobacco, 
ihake-root,  cotton,  feveral  forts  of  gums  and  medicinal 


fuch  propriety  and  elegance  of  exprefllon,  that  he  was  drugs.     Indigo  is  alfo  cultivated  in  this  country,  but  of 

allowed  by  the  beft  judges  to  have  equalled  the  origi-  an  inferior  quality  to  that  which   is  raifed  in  the  Carib- 

nal.     He  alfo  tranflated  Ariftotle's  rhetoric,  two  ora-  bee  iflands.     The  culture  of  vines  in  this  country  has 

torios  of  Gregory  Nazianzen,  with  a  difcourfe  of  Cy-  made  but  little  progrefs,  from  th-e  idea  that  the  frofts, 

Brian.     He  wrote  a  comedy;  and  a   mifcellany  of  his  though  not  of  long  continuance,  are  yet  fufficient  to 

poems  was  printed  at  Venice  in    1584.     He  died  at  check  the  growth  of  the  vine,  as  well  as  olives,  dates, 

Rome  in  1566.  oranges,   &c.  but  as  population  increafes  thefe  articles 

CAROLINA,  (North  and  South)  two  of  the  United  will  become  of  much  importance.  The  furs  are  bought  of 

States  of  North  America,  lying  betwen  320  and  36°,  thelndianswith  vermilion, lead, gunpowder,coarfecloth? 

30  N.  Lat.  and  76°  andc^l0  W.  Long.  Bounded  on  the  iron,  and  fpirituous  liquors.     The  afpect  of  the  country 

eaft  by  the  Atlantic,  on  the  weft  by  the  river  Miffiiippi,  is  very  fine,  being  adorned  with  beautiful  rivers  and 

ortthe  north  by  Virginia,  and  on  the  fouth  by  Georgia  creeks,  and  the  woods  with  lofty  timber,  which  afford 

and  Florida.  delightful  and  pleafant  feats  for  the  planters,  and  ren- 

This  country  is  feated  between  the  extremities  of  der  the  fencing  their  lands  very  eafy.     And  as  they 

heat  and  cold,  though  the  heat  is  more  troublefome  in  have  plenty  of  fifh,  wildfowl,  and  venifon,  befides  other 


fummer  than  the  cold  in  winter  ;  their  winters  being 
very  fhort,  and  the  frofty  mornings  frequently  fuc- 
ceeded  by  warm  days.  The  air  is  generally  ferene 
and  clear  the  greateft  part  of  the  year  ;  but  in  Fe- 
bruary and  March  the  inhabitants  have  a  cuftom  of 
burning  the  woods,  which  canfes  fuch  a  fmoke  as  to 
flrangers  would  feem  to  proceed  from  a  fog  or  thick- 
nefs  in  the  air.  The  fmoke  of  the  tar-kilns  likewife 
deceives  flrangers,  and  gives  them  an  ill  opinion  of  the 
air  of  Carolina ;  to  which  alfo  conduces  a  cuftom  of 
the  Indians  of  fetting  fire  to  the  woods  in  their  hunt- 
ings, for  many  miles  round.  The  great  rains  are  in 
winter,  though  they  are  not  without  heavy  fhowers  at 
midmmmer ;  add  to  thefe  the  conftant  dews  that  fall 
in  the  night,  which  refrefh  the  ground  and  fupply  the 
plants  with  moifture.  In  North  Carolina,  the  north- 
weft  winds  in  the  winter  occafion  very  pinching  wea- 
ther ;  but  they  are  not  of  long  continuance.  Wefter- 
ly  winds  bring  very  pleafant  weather;  but  the  fouth- 
erly  are  hot  and  unwholefome,  occafioning  fevers  and 
other  diforders.  But  this  muft  be  underftood  of  fum- 
mer, for  in  winter  they  are  very  comfortable.  The 
depth  of  winter  is  towards  the  latter  end  of  February, 
and  then  the  ice  is  not  ftrong  enough  to  bear  a  man's 
weight.     In  Auguft   and  September  there  are  fome- 


neceffaries  which  this  country  produces  naturally,  they 
live  eafy  and  luxurioufly. 

Carolina  was  difcovered  by  Sebaflian  Cabot,  about 
the  year  1500,  in  the  reign  of  Henry  VII.  but  the  fet- 
tling of  it  being  neglected  by  the  Englifh,  a  colony  of 
French  Protectants,  by  the  encouragement  of  Admiral 
Coligni,  were  transported  thither  ;  and  named  the  place 
of  their  firft  fettlement  Arx  Carolina,  in  honour  of  their 
prince,  Charles  IX.  of  France  :  but  in  a  fhort  time  that 
colony  was  deftroyed  by  the  Spaniards ;  and  no  other  at- 
tempt was  made  by  any  European  power  to  fettle  there 
till  the  year  1664,  when *8oo_Englifh  landed  at  Cape- 
Fear  in  North  Carolina,  and  took  poffeffion  of  the  coun- 
try. In  1670  Charles  II.  of  Britain  granted  Carolina 
to  the  Lords  Berkley,  Clarendon,  Adbemarle,  Craven, 
and  Afhley,  Sir  George  Carteret,  Sir  William  Berkley, 
and  Sir  John  Colliton.  The  plan  of  government  for 
this  new  colony  was  drawn  up  by  the  famous  Mr  Locke, 
who  very  wifely  propofed  an  univerfal  toleration  in  re- 
ligions matters.  The  only  reftriction  in  this  refpecl 
was,  that  every  perfon  claiming  the  protection  of  that 
fettlement,  fhould,  at  the  age  of  17,  regifter  himfelf  in 
fome  particular  communion.  To  civil  liberty,  however, 
our  philofopher  was  not  fo  favourable  ;  the  code  of  Caro- 
lina gave  to  the  eight  proprietors  who  founded  the  colo- 


times  great  ftorms  and  fqualls  of  wind,  which  are  fo  ny,  and  to  their  heirs,  not  only  all  the  rights  of  a  mo- 
violent  as  to  make  lanes  of  too  feet  wide,  more  or  lefs,  narch,  but  all  the  powers  of  a  legiflation.  The  court, 
thro' the  woods,  tearing  up  the  treesby  the  roots.  Thefe  which  was  compofed  of  this  fovereign  body,  and  called 
itorms  generally  happen  once  in  about  feven  years;  the  Palatine  Court,  was  invefted  with  the  right  of  no- 
and  are  attended  with  dreadful  thunder,  lightning,  and  minating  to  all  employments  and  dignities,  and  even  of 
heavy  rains.  They  commonly  happen  about  the  time  conferring  nobility  ;  but  with  new  and  unprecedented 
of  the  hurricanes  which  rage  fo  fatally  among  the  titles.  They  were,  for  inflance,  to  create  in  each  coun- 
lflandis  between  the  tropics;  and  feem  to  be  occalioned  ty  two  caciques,  each  of  whom  was  to  be  poffeffed  of 
by  them,  or  to  proceed  from  the  fame  caufe  :  but  by  24,0c©  acres  of  land  ;  and  a  landgrave;  who  was  to 
the  time  they  reach  Carolina,  their  force  is  much  a-  have  80,000.  The  perfons  on  whom  thefe  honours 
bated;  and  the  farther  north  they  proceed,  fo  much  the  fhould  be  beftowed  were  to  compofe  the  uppe.r  houfe, 
more  do  they  decreafe  in  fury.  The  foil  on  the  coaft  and  their  poffeffions  were  made  unalienable.  They  had 
is  landy  ;  but  farther  up,  the  country  is  fo  fruitful  only  the  right  of  farming  or  letting  out  a  third  part  of 
Vol.  IV.  Z                                     them 
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Carolina,  them  at  the  inoft  for  three  lives.     The  lower  houfe 

v * — ■*  was  compofed  of  the  deputies  from  the  feveral  counties 

and  towns.  The  number  of  this  reprefentative  body 
was  to  be  increafed  as  the  colony  grew  more  populous. 
No  tenant  was  to  pay  more  than  about  a  fhilling  per  acre, 
and  even  this  rent  was  redeemable.  All  the  inhabitants, 
however,  both  (laves  and  freemen,  were  under  an  ob- 
ligation to  take  up  arms  upon  the  firft  order  from  the 
Palatine  court. 

It  was  not  long  before  the  defects  of  this  conftitu- 
tion  became  apparent.  The  proprietary  lords  ufed 
every  endeavour  to  eftablifh  an  arbiirary  government  ; 
and,  on  the  other  hand,  the  colonifts  exerted  them- 
felves  with  great  zeal  to  avoid  fcrvitude.  In  confe- 
quence  of  this  ftruggle,  the  whole  province,  diffracted 
with  tumults  and  diflentions,  became  incapable  of  ma- 
king any  progrefs,  thotigh  great  things  had  been  ex- 
pected from  its  particular  advantages  of  lituatioh.  Tho' 
a  toleration  in  religious  matters  was  a  part  of  the  origi- 
nal conftitution,  difTentions  arofe  likewife  on  that  account. 
In  1705,  Carteret,  now  Lord  Granville,  who,  as  the 
oldeft  of  the  proprietors,  was  fole  governor  of  the  colo- 
ny, formed  a  defign  of  obliging  all  the  non-conformifts 
to  embrace  the  ceremonies  of  the  Church  of  England  ; 
and  this  act  of  violence,  though  difavowed  and  rejected 
by  the  mother-country,  inflamed  the  minds  of  the  peo- 
ple. In  the  year  1712,  a  dangerous  confpiracy  was 
formed  by  the  Coree  and  Tufcorora  tribes  of  Indians,  to 
murder  and  expel  this  infant  colony.  The  foundation 
for  this  confpiracy  is  not  known.  Probably  they  were 
offended  at  the  encroachments  upon  their  hunting 
ground.  They  managed  their  confpiracy  with  great 
cunning  and  profound  fecrecy.  They  furrounded  their 
principal  town  with  a  breaft-work  to  fecure  their  fami- 
lies. Here  the  warriors  convened  to  the  number  of 
1200.  From  this  place  of  rendezvous  they  fent  out 
fmall  parties,  by  different  roads,  who  entered  the  fet- 
tlement  under  the  mafk  of  friendfhip.  At  the  change 
of  the  full  moon,  all  of  them  had  agreed  to  begin  their 
murderous  operations  the  fame  night.  When  the  night 
came,  they  entered  the  houfes  of  the  planters,  demand- 
ing provifions,  and  pretending  to  be  offended,  fell  to 
murdering  men,  women  and  children  without  mercy  or 
diftinction.  One  hundred  and  thirty-feven  fettlers,  a- 
mong  whom  were  a  Swifs  baron,  and  almoft  all  the  poor 
Palatines  that  had  lately  come  into  the  country,  were 
Slaughtered  the  firft  night.  Such  was  the  fecrecy  and 
difpatch  of  the  Indians  in  this  expedition,  that  none 
knew  what  had  befallen  his  neighbour,  until  the  barba- 
rians had  reached  his  own  door.  Some  few,  however, 
cfcaped  and  gave  the  alarm. — The  militia  afTembled  in 
arms,  and  kept  watch  day  and  night,  until  the  news  of 
the  fad  difafter  had  reached  the  province  of  South  Ca- 
rolina. Governor  Craven  loft  no  time  in  fending  a  force 
to  their  relief. — The  afTembly  voted  £.  4000  for  the 
fervice  of  the  war.  A  body  of  600  militia,  under  the 
command  of  colonel  Barnwell,  and  366  Indians  of  dif- 
ferent tribes,  with  different  commanders,  marched  with 
great  expedition,  through  a  hideous  wildernefs,  to  their 
afliftance.  In  their  firft  encounter  with  the  Indians, 
they  killed  300  and  took  100  prifoners.     After  this  de- 
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feat  the  Tufcororas  retreated  to  their  fortified  town —  Caroline 
which  wasfhortly  after  furrendered  tocolonel  Barnwell.  I 

In  this  whole  expedition  it  was  computed  that  near  a 
thoufand  Tufcororas  were  killed,  wounded  and  taken. 
The  remainder  of  the  tribe  foon  after  abandoned  their 
country,  and  joined  the  Five  Nations,  with  whom  they 
have  ever  fince  remained.  The  lords  proprietors  hav- 
ing refufed  to  contribute  towards  the  expences  of  anex- 
pedition,  of  which  they  were  to  fhare  the  immediate 
benefits,  were  deprived  of  their  prerogative,  except 
Lord  Granville,  who  ftill  retained  his  eighth  part. 
The  reft  received  a  recompence  of  about  24,oool.  The 
colony  was  taken  under  the  immediate  protection  of 
the  crown,  and  from  that  time  began  to  flourifh.  The 
divilion  into  North  and  South  Carolina  now  took  place, 
and  from  that  time  peace  being  reftored  unto  the  inter- 
nal government  as  well  as  with  the  Cherokees  and  0- 
ther  Indian  tribes,  thefe  provinces  began  to  breathe, 
and  their  trade  increafed  with  wonderful  rapidity.  Sec 
North  Carolina  and  South-Carolina  (a). 

CAROLINE.     See  Carline. 

Caroline-BooIis,  the  name  of  four  books,  compofed 
by  order  of  Charlemagne,  to  refute  the  fecond  council 
of  Nice.  Thefe  books  are  couched  in  very  harih  and 
fevere  terms,  containing  120  heads  of  accufation  againft 
the  council  of  Nice,  and  condemning  the  worfhip  of 
images. 

CAROLOSTADIANS,  or  Carlostadians,  an 
ancient  feet  or  branch  of  Lutherans,  who  denied  the 
real  prefence  of  Chrift  in  the  eucharift. 

They  were  thus  denominated  from  their  leader  An- 
drew Caroloftadius,  who  having  originally  been  arch- 
deacon of  Wittemberg,  was  converted  by  Luther,  and 
was  the  firft  of  all  the  reformed  clergy  who  took  a 
wife  :  but  difagreeing  afterwards  with  Luther,  chiefly 
in  the  point  of  the  facrament,  founded  a  feet  apart. 
The  Caroloftadians  are  the  fame  with  what  are  other- 
wife  denominated  Sacramentarians,  and  agree  in  moft 
things  with  the  Zuinglians. 

CAROLUS,  an  ancient  Englifh  broad  piece  of  gold 
ftruck  under  Charles  I.  Its  value  has  of  late  been  at 
23  fhillings  Sterling,  though  at  the  time  it  was  coined 
it  is  faid  to  have  been  rated  at  20  fhillings. 

Carolus,  a  fmall  copper  coin,  wih  a  little  filver 
mixed  with  it,  ftruck  under  Charles  VIII.  of  France. 
The  carolus  was  worth  12  deniers  when  it  ceafed  to 
be  current.  Thofe  which  are  ftill  current  in  trade  in 
Lorrain,  or  in  fome  neighbouring  provinces,  go  under 
the  name  of  French  fols. 

CAROTIDS,  in  anatomy,  two  arteries  of  the 
neck,  which  convey  the  blood  from  the  aorta  to  the 
brain  :  one  called  the  right,  and  the  other  the  left, 
carotid. 

CARP,  in  ichthyology,  the  Englifh  name  of  a  fpe- 
cies  of  cyprinus.     SccCyprinus;  alfo  CARP-Fifhing, 

The  carp  is  the  moft  valuable  of  all  kinds  of  fifh  for 
flocking  of  ponds.  It  is  very  quick  in  its  growth, 
and  brings  forth  the  fpawn  three  times  a  year,  fo  that 
the  increafe  is  very  great.  The  female  does  not  begin 
to  breed  till  eight  or  nine  years  old  ;  fo  that  in  breed- 
ing-ponds a  fupply  muft  be  kept  of  carp  of  that  age. 

The 


(a)  As  communications  of  importance  have  been  promifed   to  the  publilher  concerning  thefe  States,  it 
judged  expedient  to  refer  further  particulars  to  the  above  articles.. 
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Carpates  The  beft  judges  allow,  chat,  in  flocking  a  breeding- 
pond,  four  males  fhould  be  allowed  to  twelve  females. 
Carpsea.  Tne  ufual  growth  of  a  carp  is  two  or  three  inches  in 
~~*  '  length  in  a  year  ;  but,  in  ponds  which  receive  the  fat- 
tening of  common  fewers,  they  have  been  known  to 
grow  from  five  inches  to  18  in  one  year.  A  feeding- 
pond  of  one  acre  extent  will  very  well  feed  300  carp 
of  three  years  old,  300  of  two  years,  and  400  of 
one  year  old.  Carp  delight  greatly  in  ponds  that  have 
marley  fides  ;  they  love  aifo  clay-ponds  well  fheltered 
from  the  winds,  and  grown  with  weeds  and  long  grafs 
at  the  edges,  which  they  feed  on  in  the  hot  months. 
Carp  and  tench  thrive  very  fall  in  ponds  and  rivers  near 
the  fea,  where  the  water  is  a  little  brackifh  ;  but  they 
are  not  fo  well  tafted  as  thofe  which  live  in  frefh  wa- 
ter. Grains,  blood,  chicken-guts,  and  the  like,  may  at 
times  be  thrown  into  carp-ponds,  to  help  to  fatten  the 
fith.  To  make  them  grow  large  and  fat,  the  growth 
of  grafs  under  the  water  mould  by  all  means  poffible 
be  encouraged.  For  this  purpofe,  as  the  water  de- 
creafes  in  the  fummer,  the  fides  of  the  pond  left  naked 
and  dry  fhould  be  well  raked  with  an  iron  rake,  to  de- 
llroy  all  the  weeds,  and.  cut  up  the  furface  of  the 
earth;  hay-feed  mould  then  be  fown  plentifully  in 
thefe  places;  an<3  more  ground  prepared  in  the  fame 
manner,  as  the  water  falls  more  and  more  away.  By 
this  means  there  will  be  a  fine  and  plentiful  growth  of 
young  grafs  along  the  fides  of  the  pond  to  the  water's 
edge;  and  when  the  rains  fill  up  the  pond  again,  this 
will  be  all  buried  under  the  water,  and  will  make  a 
feeding-place  for  <he  fifh,  where  they  will  come  early 
in  the  morning,  and  will  fatten  greatly  upon  what  they 
find  there. 

CARPATES,  or  Apes Bastarnicae,  (anc.  geog.) 
a  range  of  mountains,  running  out  between  Poland, 
Hungary,  and  Tranfylvania.  Now  called  the  Carpa- 
thian Mountains. 

CARPATH1UM,  (Mare,  Horace,  Ovid) ;  the  fea 
that  wafhes  the  ifland  Carpathus. 

CARPATHUS,  an  ifland  on  the  coafl:  of  Afia,  two 
hundred  ftadiain  compafe,  and  an  hundred  in  length.  Its 
name  is  faid  to  be  from  its  lituation  on  the  coafl  of 
Caria.  It  lies  between  Rhodes  and  Crete,  in  the  fea 
which,  from  this  ifland  is  called  the  Carpathian  Sea, 
and  has  to  the  north  the  Ionian,  to  the  fouth  the 
Egyptian,  to  the  weft  the  Cretan  and  African  feas. 
It  is  two  hundred  furlongs  in  compafs,  and  a  hundred 
in  length.  It  had  anciently  according  to  Strabo,  four 
cities ;  according  to  Scylax  only  three.  Ptolemy 
mentions  but  one,  which  he  calls  Pofidium.  This 
ifland  is  now  called  Scarpanto. 

CARPiEA  a  kind  of  dance  anciently  in  ufe  among 
the  Athenians  and  Magnefians,  performed  by  two 
perfons,  the  one  acting  a  labourer,  the  other  a  robber. 
The  labourer,  laying  by  his  arms,  goes  to  ploughing 
and  fowing,  ftill  looking  warily  about  him  as  if  afraid 
of  being  furprifed :  the  robber  at  length  appears,  and 
the  labourer  quitting  his  plough,  betakes  himfelf  to 
his  arms,  and  fights  in  defence  of  his  oxen.  The 
whole  was  performed  to  the  found  of  flutes,  and  in 
cadence.  Sometimes  the  robber  was  overcome  and 
fometimes  the  labourer ;  the  victor's  reward  being  the 
oxen  and  plough.  The  defign  of  the  exercife  was  to 
teach  and  accuftom  the  peafants  to  defend  theiafelves 
againft  the  attacks  of  ruffians. 


CARPENTER,  a  perfon  who   practices  Carpen-  Carpenter, 
try.     The  %vord  is  formed  from  the  French  charperi-         II  . 
tier,   which  fignifies  the  fame,  formed  of  charpente,  L      ^"'..^ 
which  denotes  timber;  or  rather  from  the  Latin  car~ 
pentarins,  a  maker  of  carpenta,  or  carriages. 

Carpenter  cf  a  Ship,  an  officer  appointed  to  exa- 
mine and  keep  in  order  the  frame  of  a  fhip,  together 
with  her  malls,  yards,  boats,  and  all  other  wooden 
machinery.  It  is  his  duty  in  particular  to  keep  the 
fhip  tight;  for  which  purpofe  he  ought  frequently  to 
review  the  decks  and  fides,  and  to  caulk  them  when 
it  is  neceffary.  In  the  time  of  battle,  he  is  to  ex- 
mine  up  and  down,  with  all  poffible  attention,  in  the 
lower  apartments  of  the  fhip,  to  flop  any  holes  that 
may  have  been  made  by  {hot,  with  wooden  plugs  pro- 
vided of  feveral  fizes. 

CARPENTERAS,  an  epifcopal  town  of  Provence 
in  France,  and  capital  of  Venaiffin.  It  is  fubjeel  to 
the  pope;  and  is  feated  on  the  river  Aufon,  at  the 
foot  of  a  mountain.     E.  Long.  5.  6.  N.  Lat.  44.  4. 

CARPENTRY,  the  art  of  cutting,  framing,  and 
joining  large  pieces  of  wood,  for  the  ufes  of  building. 
It  is  one  of  the  arts  fubfervient  to  architecture,  and  is 
divided  into  houfe-carpentry  and  fhip-carpentry  :  the 
firft  is  employed  in  raifing,  roofing,  flooring  of  houfes, 
ire.  and  the  fecond  the  building  of  fhips*,  barges,  *  gee  g^. 
ire.  The  rules  in  carpentry  are  much  the  fame  with  building. 
thofe  of  Joinery  ;  the  only  difference  is,  that  car- 
pentry is  ufed  in  the  large  and  coarfer  work,  and 
joinery  in  the  fmaller  and  curious. 

CARPENTUM,  in  antiquity,  a  name  common  to 
divers  forts  of  vehicles,  anfwering  to  coaches  as  well 
as  waggons,  or  even  carts  among  us.  The  carpentuui 
was  originally  a  kind  of  car  or  vehicle  in  which  the 
Roman  ladies  were  carried  ;  though  in  after  times  it 
was  alfo  ufed  in  war.  Some  derive  the  word  from 
carro ;  others  from  Carmenta  the  mother  of  Evander, 
by  a  converfion  of  the  m  into/>. 

CARPET,  a  fort  of  covering  of  fluff,  or  other  ma- 
terials, wrought  with  the  needle  or  on  a  loom,  which 
is  part  of  the  furniture  of  a  houfe,  and  commonly 
fpread  over  tables,  or  laid  upon  the  floor. 

Perfian  and  Turkey  carpets  are  thofe  moft  efteem- 
ed !  though  at  Paris  there  is  a  manufactory  after  the 
manner  of  Perfia,  where  they  make  them  little  inferior, 
not  to  fay  finer  than  the  true  Perfian  carpets.  They 
are  velvety,  and  perfectly  imitate  the  carpets  which 
come  from  the  Levant.  There  are  alfo  carpets  of 
Germany,  fomc  of  which  are  made  of  woollen  fluffs, 
as  ferges,  ire.  and  called  fquare  carpets  :  others  are 
made  of  wool  alfo,  but  wrought  with  the  needle,  and 
pretty  often  embellifhed  with  filk;  and,  laflly,  there 
are  fome  made  of  dogs  hair.  There  are  likewife  car- 
pets made  in  Britain,  which  are  ufed  either  as  floor- 
carpets,  or  to  cover  chairs,  &c.  It  is  true,  they  are 
not  arrived  at  the  like  perfection  in  this  manufacture 
with  their  neighbours  the  French  ;  but  may  not  this  be 
owing  to  the  want  of  a  like  public  encouragement  ? 

CARPI,  a  principality  of  Modena  in  Italy,  lying 
about  four  leagues  from  that  city.  It  formerly  be- 
longed to  the  houfe  of  Pio;  the  elder  fons  of  which 
bore  the  title  of  Princes  of  St  Gregory.  In  the  be- 
ginning of  the  14th  centcry  Matifroy  was  the  firft 
prince  of  Carpi ;  but  in  the  16th,  the  emperor  Cha.  V. 
gave  the  principality  to  Alf3nzo  duke  of  Ferrara. 
Z  2  This 
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Carpi,  This  nobleman,  in  recompence,  gave  to  Albert  Pio, 
Carpinus.  t0  whom  the  principality  of  Carpi  belonged  of  right, 
~s/~~  *  the  town  of  Saflliolo  and  fome  other  lands.  Albert 
was,  however,  at  lalt  obliged  to  retire  to  Paris,  where, 
being  ftripped  of  all  his  eftates,  he  died  in  1538,  with 
the  reputation  of  being  one  of  the  belt  and  braveftmen 
of  his  age.  The  family  of  Pio  is  yet  in  being,  and 
continues  attached  to  the  French  court.  Some  of 
them  have  even  been  railed  to  the  purple,  and  ftill 
make  a  figure  in  Europe. 

Carpi,  a  town  of  Italy  in  the  duchy  of  Modena, 
and  capital  of  the  laft  mentioned  principality.  It  has 
a  ftrong  cattle,  and  is  fituated  in  E.  Long.  11.  12. 
N.  Lat.  44.  45. 

Carpi,  a  town  of  the  Veronefe  in  Italy,  memorable 
for  a  victory  gained  by  the  Imperialifls  over  the  French 
in  1 701.  It  is  fubject  to  the  Venetians;  and  is  fi- 
tuated on  the  river  Adige,  in  E.  Long.  11.  39.  N. 
Lat.  45.  10. 

CARPI,  (Ugo  da)  an  Italian  painter,  of  no  very  con- 
fiderable  talents  in  that  art,  but  remarkable  for  being  the 
inventor  of  that  fpecies  of  engraving  on  wood,  difti  nguifli- 
edbythe  name  of  chiaro-fcuro,  in  imitation  of  drawing. 
This  is  performed  by  ufing  more  blocks  than  one  ; 
and  Ugo  da  Carpi  ufually  had  three  ;  the  firft  for  the 
outline  and  dark  fhadows,  the  fecond  for  the  lighter 
fhadows,  and  the  third  for  the  half  tint.  In  that 
manner  he  ftrnck  offprints  after  feveral  dellgns,  and 
cartons  of  Raphael ;  particularly  one  of  the  Sybil,  a 
Defcent  from  the  Crofs,  and  the  Hiftory  of  Simon 
the  Sorcerer.  He  died  in  1500.  This  art  was  brought 
to  a  ftill  higher  degree  of  perfection  by  Balthafar  Pe- 
ruzzi  of  Siena,  and  Parmigiano,  who  publilhed  feveral 
excellent  defigns  in  that  manner. 

Carpi,  (Girolamo  da)  hiftory  and  portrait  painter, 
was  born  at  Ferrara  in  1501,  and  became  a  difciple  of 
Garofalo.  When  he  quitted  that  matter,  he  devoted 
his  whole  time,  thoughts,  and  attention,  to  ftudy  the 
works  of  Gorreggio,  and  to  copy  them  with  a  mo  ft 
critical  care  and  obfervation  ;  in  which  labour  he  fpent 
feveral  years  at  Parma,  Modena,  and  other  cities  of 
Italy,  where  the  beft  works  of  that  exquifite  painter 
were  preserved.  He  acquired  fuch  an  excellence  in 
ihc  imitation  of  Correggio's  ftyle,  and  copying  his 
pictures,  that  many  paintings  finifhed  by  him  were  ta- 
ken for  originals,  and  not  only  admired,  but  were  ea- 
gerly purchafed  by  the  connoifleurs  of  that  time.  Nor 
is  it  improbable  that  feveral  of  the  paintings  of  Giro- 
lamo da  Carpi  pafs  at  this  day  for  the  genuine  work 
of  Correggio  himfelf.     He  died  in  1556. 

CARPINUS,  the  horn-beam,  in  botany  :  A  ge- 
nus of  the  polyandria  order,  belonging  to  the  monce- 
cia  clafs  of  plants ;  and  in  the  natural  mothod  ranking 
under  the  50th  order,  Amentacete.  The  calyx  of  the 
male  is  monophyllous  and  ciliated  ;  there  is  no  corolla, 
but  20  ftamina.  The  calyx  of  the  female  is  monophyl- 
lous and  ciliated  ;  no  corolla;,  two  germens,  with  two 
ftyles  on  each.  The  fruit  is  an  egg-fhaped  nut.  There 
are  two  fpecies,  viz. 

1.  The  betulus,  or  common  hornbeam  ;  a  deciduous 
tree,  native  of  Europe  and  America.  Its  leaves  are  of 
a  darkifh  green,  and  about  the  fize  of  thofe  of  the 
beech,  but  more  pointed  and  deeply  ferratcd.  Its  branch- 
es are  long,  flexible,  and  crooked  :  yet  in  their  general 
appearance  yery  much  refemble  thofe  of  the  beech :  in- 


deed  there   is   fo  great  a  likenefs  between  thofe  two  Carpinus. 
trees,  efpecially  in   the  fhrubby  and  underwood  ftate, 
that  it  would  be  difficult  to  diftinguilh  them  at  the  firft 
glance,  were  it  not  for  that  gloily  varnilh  with  which 
the  leaves  of  the  beech  are  ftrongly  marked.     In  the 
days  of  Evelyn,  when  topiary  work  was  the  garden- 
er's idol,  the  hornbeam  might  be  confulered  asdeferving 
of  thofe  endearing   expreffions  which  that  enthufiaftic 
writer  has  been  pleafed  to  lavifh  upon  it ;    neverthelefs, 
as  an  ornamental  in  modern  gardening  it  ftands  low  ; 
and    its  prefent  ufes  are  few.     As  an  underwood  it  af- 
fords flakes  and  edders,  fuel  and  charcoal.     Its  timber 
ranks  with  that  of  the  beech  and  the  fycamore  ;  and  the 
inner  bark  is  faid  to  be  much  ufed   in  Scandinavia  to 
dye  yellow.  The  only  fuperior  excellency  of  the  horn- 
beam lies  in  its  fitnefs   for  fereen  fences  for  flickering 
gardens,  nurferies,  and  young  plantations  from  the  fe- 
verities  of  the   winter  feafon.     It  may  be  trained  to 
almoft  any  height,  and  by  keeping  it  trimmed  on  the 
fides  it  becomes   thick  of  branches,  and  confequently 
thick  of  leaves;  which  being  by  their  nature  retained 
upon   the  plant  after  they  wither,  a  hornbeam  hedge 
occafions  a  degree  of  fhelter  nearly  equal  to  that  given 
by  a  brick   wall.     Indeed,   being  lefs  reflective  than 
that  expenfive  fkreen,    it  affords  a  more  uniform  tem- 
perature of  air  to  the  plants  which  ftand  near  it.     In 
this  point  of  view,  too,  the  hornbeam  is  ufeful  to  be 
planted  promifcuoufly,   or  in  alternate  rows,  amongft 
more  tender  plants  in  expofed  fituations,  in  the  fame 
manner  as  the  birch  ;   to  which -it  has  more   than  one 
preference:    namely,   it   is  warmer  in  winter, — and 
Hanbury  fays,   the  hornbeam  is  peculiarly  grateful   to 
hares   and  rabbits;  confequently  it  may  prevent  their 
injuring  its  more  valuable  neighbours:  yet,  like  Eve- 
lyn, he  feems  to  be  of  opininon  that  it  is  difaffected  by 
deer.     If  this   be  really  the  cafe,   the  hornbeam  may 
upon  many  occafions  be  introduced  into  the  deer-parks 
with  Angular  propriety. 

Of  this  fpecies  there  are  three  varieties:  The 
Eaftern  Hornbeam,  Flowering  Hornbeam,  American 
Hornbeam.  The  eaftern  hornbeam  arrives  to  the 
lealt  height  of  all  the  forts;  about  ten  feet  is  the  far- 
theft  of  its  growth,  and  it  looks  pretty  enough  with 
trees  of  the  fame  growth.  The  leaves  are  by  no  means 
fo  large  as  the  common  fort;  and  as  the  branches  are 
always  clofer  in  proportion  to  the  fmallnefs  of  the 
leaves,  where  a  low  hedge  is  wanted  of  the  deciduous 
kind,  this  would  not  be  an  improper  tree  for  the  pur- 
pofe,  either  to  be  kept  fheered,  or  fufFtred  to  grow  in 
its  natural  ftate.  The  bark  of  this  fort  is  more  fpotted 
than  that  of  the  common.  The  flowering  horn- 
beam is  the  moft  free  fhooter  of  any  of  the  forts;  and 
will  arrive  to  be  the  higheft,  the  common  hornbeam 
only  excepted.  It  will  grow  to  be  thirty  or  forty 
feet  high.  The  branches  of  this  tree  are  lefs  fbotted 
with  greyifh  fpots  than  any  of  the  other  forts.  The 
leaves  are  very  rough,  of  a  dark-green  colour,  and  are 
longer  than  the  common  fort.  The  property  which 
the  common  hornbeam  is  poifeffed  of,  of  retaining  its 
leaves  all  winter,  does  not  belong  to  this  fort,  the  leaves 
of  which  conftantly  fall  off  in  the  autumn  with  other 
deciduous  trees.  American  hornbeam  is  a  more  elegant 
tree  than  any  of  the  former  forts.  The  branches  are 
flender,  covered  .with  a  brownifh  fpeckled  bark,  and 
are  more  fparingly  fent  forth  than  from  any  of  the 
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Carpinus  others.  The#  leaves  are  oblong,  pointed,  and  of  a 
j|  palifli  green,  and  are  not  neaily  fo  rough  as  the  com- 
Carpobal-  mon  hornbeam,  though  the  flowers  and  fruit  are  pro- 
diked  in, the  fame  manner. 

2.  The  oftrya,  or  hop-hornbeam,  a  native  of  Italy 
and  of  Virginia.  This  is  of  taller  growth  than  the 
eaftern  kind.  It  will  arrive  to  the  height  of  twenty 
feet,  or  more.  The  leaves  are  nearly  the  fize  of  the 
common  fort,  and  fome  people  admire  this  tree  on  ac- 
count of  the  Angular  appearance  it  makes  with  its 
feeds,  before  they  begin  to  fall.  There  is  a  variety 
which  grows  to  thirty  feet  high,  (hoots  freely,  has 
long  rough  leaves  like  thofe  of  the  elm,  and  longifh 
yellow  coloured  flowers,  called  the  Virginian  flowering 
hop-hornbeam. 

Propagation.  The  common  hornbeam  may  be  pro- 
pagated either  by  layering  (at  aim  oft  any  time  of  the 
year),  or  from  feeds  in  the  following  manner  :  In  the 
autumn  the  feeds  will  be  ripe  ;  when,  having  gathered 
a  fufficient  quantity  for  the  purpofe,  let  them  be  fpread 
upon  a  mat  a  few  days  to.  dry.  After  this,  they  mould 
be  fown  in  the  feminary-ground,  in  beds  four  feet  wide, 
with  an  alley  of  about  two  feet,  and  from  one  to  two 
inches  deep.  In  this  bed  they  muft  remain  till  the 
fecond  fprin'g  before  they  make  their  appearance;  and 
all  the  furamer  they  lie  concealed,  the  weeds  mould 
conftantly  be  plucked  up  as  foon  as  they  peep ;  for  if 
they  are  neglected,  they  will  get  fo  ftrong,  and  the 
fibres  of  their  roots  will  be  fo  far  ftruck  down  among 
the  feeds,  as  to  endanger  the  drawing  many  feeds  out 
with  them,  on  weeding  the  ground.  After  the  young 
plants  appear,  they  ihould  conftantly  be  kept  clear  of 
weeds  during  the  next  fummer  ;  and  if  they  were  to 
be  now  and  then  gently  refrefhed  with  water  in  dry 
weather,  it  would  prove  ferviceable  to  them.  In  the 
fpring  following  they  may  be  taken  out  of  thefe  beds, 
and  planted  in  the  nurfery,  in  which  fitnation  they 
may  remain  till  they  are  of  a  fufficient  fize  to  plant  cut 
for  ftandards. 

The  other  forts  are  to  be  propagated  by  layers  ; 
for  which  purpofe  a  few  plants  for  (tools  muft  be  pro- 
cured. The  ftools  of  the  eaftern  hornbeam  fhould  be 
planted  a  yard,  and  the  other  forts  a  yard  and  a  half 
or  two  yards  afunder.  After  thefe  plants  have  made 
fome  young  (hoots,  they  mould  be  layered  in  the  au- 
tumn, and  by  that  time  twelvemonth  they  will  have 
ftruck  root  ;  at  which  time,  or  any  time  in  the  winter, 
or  early  in  the  fpring,  they  Ihould  be  taken  off,  and 
planted  in  the  nurfery- way,  obferving  always  to  brufh 
up  the  (tool,  that  it  may  afford  fine  young  (hoots  for 
frelh  layering  by  the  autumn  following.  The  diftance 
the  plants  fhould  be  allowed  in  the  nurfery  need  be  no 
more  than  one  foot,  in  rows  that  are  two  feet  afunder  ; 
and  here  they  may  ftand,  with  the  nfual  nurfery  care 
of  weeding  and  digging  the  rows  in  winter,  until  they 
are  to  be  finally  planted  out  ;  though  the  Virginian 
hornbeam  will  frequently  fend  forth  two  (hoots,  which 
will  feem  to  ftrive  for  maftery  in  the  lead.  When  this 
is  obferved,  the  weakeft  fhould  always  be  taken  away, 
otherwife  the  tree  will  grow  forked. 

CARPOBALSAM,  in  the  Materia  Medica,  the 
fruit  of  the  tree  which  yields  the  true  oriental  balfam. 
The  carpobalfam  is  ufed  in  Egypt,  according  to  Prof- 
per  Alpinus,  in  all  the  intentions  in  which  the  balfam 
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itfelf  is  applied  :  but  the  only  ufe  the  Europeans  make  Carpolithi- 
of  it  is  in  Venice  treacle  and  mithridate  ;  and  in  thefe        aDS 
not  a  great  deal,  for  cubebs  and  juniper  berries  are  ge- 
nerally fubftituted  in  its  place.  . 

CARPOCRATIANS,  a  branch  of  the  ancient 
Gnoftics,  fo  called  from  Carpocraies,  who  in  the  fe- 
cond century  revived  and  improved  upon  the  errors  of 
Simon  Magus,  Menander,  Saturnius,  and  other 
Gnoftics.  He  owned,  with  them,  one  fole  principle 
and  father  of  all  things,  whofe  name  as  well  as  nature 
was  unknown.  The  world,  he  taught,  was  created  by 
angels,  vaftly  inferior  to  the  firft  principle.  He  op- 
pofed  the  divinity  of  Jefus  Chrift  ;  making  him  a  mere- 
man,  begotten  carnally  on  the  body  of  Mary  by  Jo- 
feph,  though  poifeffed  of  uncommon  gifts  which  let 
him  above  other  creatures.  He  inculcated  a  commu- 
nity of  women;  and  taught,  that  the  foul  could  not 
be  purified,  till  it  had  committed  all  kinds  of  abomi- 
nations, making  that  an  neceffary  condition  of  perfec- 
fection. 

CARPOLITHI,  or  Fruit-stone  Rocks  of  the 
Germans,  are  compofed  of  a  kind  of  jafper,  of  the  na- 
ture of  the  amygdaloides,  or  almond -ftones.  Bretrand 
aflerts  that  the  latter  are  thofe  which  appear  to  be  com- 
pofed of  elliptical  pieces  like  petrified  almonds,  though 
in  truth  they  are  onlyfmall  oblong  pieces  of  calcareous 
ftone  rounded  by  attrition,  and  fometimes  fmall  mufcle- 
(hells  connected  by  a  (tony  concretion.  The  name  of 
carpolithi,  however,  is  given  in  general  by  writers  on 
foffils  to  all  forts  of  ftony  concretions  that  have  any  re- 
femblance  to  fruit  of  whatever  kind. 

CARPUS,  the  wrift.     See  Anatomy,  n°  53. 

CARR,  a  kind  of  rolling  throne,  ufed  in  triumphs, 
and  at  the  fplendid  entries  of  princes.  See  Chariot. 

The  word  is  from  the  ancient  Gaulifh,  or  Celtic^ 
Carr  ;  mentioned  by  Caefar,  in  his  commentaries,  un- 
der the  name  Carrus*  Plutarch  relates,  that  Camillus 
having  entered  Rome  in  triumph,  mounted  on  a  carr 
drawn  by  four  white  horfes,  it  was  looked  on  as  too 
haughty  an  innovation. 

Carr  is  alfo  ufed  for  a  kind  of  light  open  chariot.. 
The  carr,  on  medals,  drawn  either  by  horfes,  lions, 
er  elephants,  ufually  fignifies  either  a  triumph  or  an 
apotheofis  :  fometimes  a  proceffion  of  the  images  of 
the  gods  at  a  folemn  Amplication,  and  fometimes  of 
thofe  of  fome  illuftrious  family  at  a  funeral.  The  carr 
covered  and  drawn  by  mules,  only  fignifies  a  confecra- 
tion,  and  the  honour  done  anyone  of  having  his  image 
carried  at  the  games  of  the  circus.  See  Consecra- 
tion, &c. 

CARRAC,  or  Carraca,  a  name  given  by  the  Por- 
tuguefe  to  the  veffels  they  fend  to  Brafil  and  the  Eaft- 
Indies  ;  being  very  large,  round  built,  and  fitted  for 
fight  as  well  as  burden.  Their  capacity  lies  in  their 
depth,  which  is  very  extraordinary.  They  are  nar- 
rower above  than  underneath,  and  have  fometimes  fe- 
ven  or  eight  floors  ;  they  carry  about  2000  tons,  and 
are  capable  of  lodging  2000  men  ;  but  of  late  they  are 
little  ufed.  Formerly  they  were  alfo  in  ufe  among 
the  knights  of  Rhodes,  as  well  as  among  the  Ge- 
noefe,  and  other  Italians.  It  is  a  cuftom  among  the 
Portuguefe,  when  the  carracs  returned  from  India, 
not  to  bring  any  boat  or  (loop  for  the  fervice  of  the 
fhip  beyond  the  illand  of  St  Helena  ;  at  which  place 
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they  fink  them  on  pnrpofe,  in  order  to  rake  from  the 
crew  all  hopes  or  poffibility  of  faving  themfelves,  in 
cafe  of  fhipwreck. 

CARRARA  marble,  among  artificers,  the  name 
of  a  fpecies  of  white  marble,  which  is  called  mar- 
mor  lunenfe,  and  ligujirium  by  the  ancients  :  it  is  dif- 
tinguiflied  fr©m  the  Parian,  now  called  the  ftatuary 
marble,  by  being  harder  and  lefs  bright. 

CARRAVEIRA,  a  town  of  Turkey  in  Europe,  with 
a  Greek  archbifhop's  fee.  E.  Long.  22.  25.  N.  Lat. 
40.  27. 

CARRIAGE,  a  vehicle  ferving  to  convey  perfons, 
goods,  merchandizes,  and  other  things,  from  one  place 
to  another. 

For  the  conftruction  and  mechanical  principles  of 
wheel -carriages,  fee  Mechanics. 

Carriage  of  a  cannon,  the  frame  or  timber-work  on 
which  it  is  mounted,  ferving  to  point  it  for  (hooting, 
or  to  carry  it  from  one  place  to  another.  It  is  made  of 
two  planks  of  wood,  commonly  one  half  the  length  of 
the  gun,  called  the  cheeks,  and  joined  by  three  wooden 
tranfnms,  ftrengthened  with  three  bolts  of  iron.  It  is 
mounted  on  two  wheels,  but  on  a  march  has  two  fore- 
wheels  with  limbers  added.  The  principal  parts  of  a 
carriage  are  the  checks,  tranfnms,  bolts,  plates,  train, 
bands,  bridge,  bed,  hooks,  trunnion  holes,  and  cap- 
fquare. 

Block-CARRiAGE,  a  cart  made  on  pnrpofe  for  carry- 
ing mortars  and  their  beds  from  place  to  place. 

Truck-CARRiAGE,  two  {hort  planks  of  wood,  fuj>- 
ported  on  two  axle-trees,  having  four  trucks  of  folid 
vyood  for  carrying  mortars  or  guns  upon  battery,  where 
their  own  carriages  cannot  go.  They  are  drawn  by 
men. 

CARRICK,  the  fouthern  divifion  of  the  fhire  of 
Ayr  in  Scotland.  It  borders  on  Galloway  ;  ftretches 
32  miles  in  length  ;  and  is  a  hilly  country  fit  for  paf- 
turage.  The  chief  rivers  are  the  Stencher  and  Gir- 
ven,  both  abounding  with  falmon  ;  here  are  alfo  feve- 
ral  lakes  and  forefts  ;  and  the  people  on  the  coaft  em- 
ploy themfelves  in  the  herring-fifhery,  though  they 
have  no  harbour  of  any  confequence.  The  only  towns 
of  this  diftrict  are  Bargeny  and  Maybole,  two  incon- 
siderable villages,  yet  the  firit  gave  the  title  (now  ex- 
tinct,) of  baron  to  a  branch  of  the  Hamilton  family. 
The  prince  of  Wales,  as  prince  of  Scotland,  is  earl  of 
Carrick. 

Carrick  on  the  Sure,  a  town  of  Ireland,  in  the  coun- 
ty of  Tipperary  and  province  of  Munfter.  W.  Long. 
7.  14.  N.  Lat.  52. 16. 

Carrick- Fergus,  a  town  of  Ireland,  in  the  county 
of  Antrim  and  province  of  Ulfter.  It  is  a  town  and 
county  in  itfelf,  and  fends  two  members  to  parliament. 
It  is  very  rich  and  populous,  with  a  good  harbour  ; 
and  is  governed  by  a  mayor,  recorder,  and  fheriffs. — It 
has,  however,  been  of  far  greater  confequence  than  at 
prei'ent,  as  appears  from  the  mayor  having  been  admi- 
ral of  a  confiderable  extent  of  coaft  in  the  counties  of 
Down  and  Antrim,  and  the  corporation  enjoying  the 
cuftoms  paid  by  all  vefTels  within  thefe  bounds,  the 
creeks  of  Belfaft  and  Bangor  excepted.  This  grant 
was  repurchafed,  and  the  cuftom-houfe  transferred  to 
Belfaft — Here  is  the  fkeleton  of  a  fine  hoafe  built  by 
Lord  Chichefter  in  the  reign  of  James  I.  an  old  Go- 


thic church  with  many  family  monuments,  and  a  very    Carrier. 

large  old  caftle.    The  town  was  formerly  walled  round,  v"-— « ' 

and  feme  part  of  the  walls  is  ftill  remaining  entire. — 
Carrick-fergus  is  feated  on  a  bay  of  the  fame  name  in 
the  Irifli  channel  ;  and  is  rioted  for  being  the  landing 
place  of  king  William  in  1690.  Here  alfo  Thurot  made 
adefcentin  1 759,  took  pofTeifion  of  the  caftle,  and  car- 
ried away  hoftages  for  the  ran fom.  of  the  town;  but 
being  foon  after  purfucd  by  commodore  Elliot,  his  three 
mips  were  taken,  and  he  himfelf  was  killed. 

CARRIER,  is  a  perfon  that  carries  goods  for  others 
for  hire.  A  common  carrier,  having  the  charge  and 
carriage  of  goods,  is  to  anfwer  for  the  fame,  or 
the  value,  to  the  owner.  And  where  goods  are  der 
livered  to  a  carrier,  and  he  is  robbed  of  them,  he 
fhall  be  charged  and  anfwer  for  them,  becaufe  of  the 
hire.  If  a  common  carrier  who  is  offered  his  hire, 
and  who  has  convenience,  refufes  to  carry  goods, 
he  is  liable  to  an  action,  in  the  fame  manner  as  an 
inn-keeper  who  refufes  to  entertain  a  gueft.  See 
Assumpsit. 

One  brought  a  box  to  a  carrier,  with  a  large  fum  of  Jocel's 
money,  and  the  carrier  demanded  of  the  owner  what  Zaw  ^'^' 
was  in  it  ;  he  anfwered,  that  it  was  filled  with  filks, 
and  fuch  like  goods  :  upon  which  the  earner  took  it, 
and  was  robbed,  and  adjudged  to  make  it  good  ;  but 
a  fpecial  acceptance,  as,  provided  there  is  710  charge  of 
money,  would  have  excufed  the  carrier. — A  perfon  de- 
livered to  a  carrier's  book-keeper  two  bags  of  money 
fealed  up,  to  be  carried  from  London  to  Exeter,  and 
told  him  that  it  was  L.200,  and  took  his  receipt  for 
the  fame,  with  promifc  of  delivery  for  10s.  percent. 
carriage  and  rifk:  though  it  be  proved  that  there  was 
L.  400  in  the  bags,  if  the  carrier  be  robbed,  he  fhall 
anfwer  only  for  L.  200,  becaufe  there  was  a  particu- 
lar undertaking  for  that  fum  and  no  more  ;  and  his  re- 
ward, which  makes  him  anfwerable,  extends  no  far- 
ther. If  a  common  carrier  lofes  goods  which  he  is  in- 
trufted  to  carry,  a  fpecial  action  on  the  cafe  lies  againft 
him,  «n  the  cuftom  of  the  realm,  and  not  trover  ;  and  fo 
of  a  common  carrier  by  boat.  An  action  will  lie  againft 
a  porter,  carrier,  or  barge-man,  upon  his  bare  receipt 
of  the  goods,  if  they  are  loft  through  negligence.  Alio 
a  lighter  man  fpoiling  goods  lie  is  to  carry,  by  letting 
water  come  to  them,  action  of  the  cafe  lies  againft  him, 
on  the  common  cuftom. 

CARRiER-Pigeon,  or  courier-pigeon,  a  fort  of -pigeon 
ufed,  when  properly  trained,  to  be  fent  with  letters 
from  one  place  to  another.     See  Columba. 

Though  you  carry  thefe  birds  hood-winked,  20, 
30,  nay  60  or  100  miles,  they  will  find  their  way  in 
a  very  little  time  to  the  place  where  they  were  bred. 
They  are  trained  to  this  fervice  in  Turkey  and  Perlia  ; 
and  are  carried  firft,  while  young,  fhort  flights  of  half 
a  mile,  afterwards  more,  till  at  length  they  will  re- 
turn from  the  fartheft  part  of  the  kingdom.  Every 
Balhaw  has  a  bafket  of  thefe  pigeons  bred  in  the  fera- 
glio,  which,  upon  any  emergent  occafion,  as  an  infur- 
rection,  or  the  like,  he  difpatches,  with  letters  braced 
under  their  wings,  to  theferaglio  ;  which  proves  a  more 
fpeedy  method,  as  well  as  a  more  fafe  one,  than  any 
other  ;  he  fends  out  more  than  one  pigeon,  however, 
for  fear  of  accidents.  Lithgow  aflhres  us,  that  one  of 
thefe  birds  will  carry  a  letter  from  Babylon  to  Aleppo, 
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Carrier,   which  is  30  days  journey,  in  48  hours.     This  is  alfo  a 
Carroa.    very  ancient  practice  ;  Hirtius  and  Brutus,  at  the  (iege 

* — * '  of  Mod  en  a,  held  acorrefpondence  with  one  another  by 

means  of  pigeons.  And  Ovid  tells  us,  that  Tauro- 
fthenes,  by  a  pigeon  ftained  with  purple,  gave  notice  to 
•his  father  of  his  viftory  at  the  Olympic  Games,  fend- 
ing it  to  him  at  iEgina. 

In  modern  times,  the  moft  noted  were  the  pigeons  of 
Aleppo,  which  ferved  as  couriers  at  Alexandretta  and 
Bagdad.  But  this  ufe  of  them  has  been  laid  afide  for 
the  laft  30  or  40  years,  becaufe  the  Curd  robbers  kill- 
ed the  pigeons.  The  manner  of  fending  advice  by 
them  was  this  :  they  took  pairs  which  had  young  ones, 
and  carried  them  on  horfeback  to  the  place  from  whence 
■they  wilhed  them  to  return,  taking  care  to  let  them 
have  a  full  view.  When  the  news  arrived,  the  cor- 
refpondent  lied  a  billet  to  the  pigeon's  foot,  and  let 
her  loofe.  The  bird  impatient  to  fee  its  young,  flew 
off  like  lightning,  and  arrived  at  Aleppo  in  ten  hours 
from  Alexandretta,  and  in  two  days  from  Bagdad.  It 
was  not  difficult  for  them  to  find  their  way  back,  fince 
Aleppo  may  be  difcovered  at  an  immenfe  diftance. 
This  pigeon  has  nothing  peculiar  in  its  form,  accept  its 
noftrils,  which,  inftead  of  being  fmooth  and  even,  are 
fwelled  and  rough. 

CARRON,  a  fmall  but  remarkable  river  in  Scot- 
land, rifing  about  the  middle  of  the  ifthmus  between 
the  friths  of  Forth  and  Clyde.  Both  its  fource,  and 
the  place  where  it  emptieth  itfelf  into  the  fea,  are 
within  the  fhire  of  Stirling,  which  it  divides  into  two 
nearly  equal  parts.  The  whole  length  of  its  courfe, 
which  is  from  weft  to  eaft,  is  not  above  14  miles. 
It  falls  into  the  frith  of  Forth  about  three  miles  to  the 
nortb-eaft  of  Falkirk.  The  flream  thereof  is  but 
fmall,  and  fcarce  deferves  the  notice  of  a  traveller  ; 
yet  there  is  no  river  in  Scotland,  and  few  in  the 
whole  ifland  of  Britain,  whofe  banks  have  been  the 
fcene  of  fo  many  memorable  tranfactions.  When 
the  Roman  empire  was  in  all  its  glory,  and  had  its 
ealtern  frontiers  upon  the  Euphrates,  the  banks  of 
Carron  were  its  boundaries  upon  the  north-weft  ;  for 
•  See  Antt-Xiit  wall  of  Antoninus  *,  which  was  raifed  to  mark  the 
ai/uiSiWall.  limits  of  that  mighty  empire,  flood  in  the  neighbour- 
hood of  this  river,  and  ran  parallel  to  it  for  feveral 
miles. 

Near  the  middle  of  its  courfe,  in  a  pleafant  valley, 
fland  two  beautiful  mounts,  called  the  Hills  of  Duni- 
face,  which  are  taken  notice  of  by  mod  of  the  Scot- 
tish hiflorians  as  monuments  of  great  antiquity.  The 
whole  ftjuctnre  of  thefe  mounts  is  of  earth  ;  but  they 
are  not  both  of  the  fame  form  and  dimenfions.  The 
more  eafterly  one  is  perfectly  round,  refembling  an 
oven,  and  about  fifty  feet  in  height  :  And  that  this  is 
an  artificial  work  does  not  admit  of  the  leaft  doubt  ; 
but  we  cannot  affirm  the  fame,  with  equal  certainty, 
of  the  other,  though  it  has  been  generally  fuppofed 
to  be  fo  too.  It  bears  no  refemblance  to  the  ealtern 
one  either  in  fhape  or  fize.  At  the  foundation  it  is 
nearly  of  a  triangular  form  ;  but  the  fuperflructure  is 
quite  irregular  ;  nor  does  the  height  thereof  bear  any 
proportion  to  the  extent  of  its  bafe.  Thefe  mounts 
are  now  planted  with  firs,  which,  with  the  parilh- 
chnrch  of  Dunipice  flanding  in  the  middle  between 
them,  and  the  river  running  hard  by,  give  this  valley 
a  very  romantic  appearance.     The  common   account 


given  of  thefe  mounts  is,  that  they  were  erected  as    Carro*. 

monuments  of  a    peace   concluded  in  that  place   be-  v *  '""* 

tween  the  Romans  and  the  Caledonians,  and  that  their 
name  partakes  of  the  language  of  both  people  ;  Dun 
flgnifying  a  hill  in  the  old  language  of  that  ifland,  and 
Pax  "  peace"  in  the  language  of  Rome.  The  com- 
pound word,  Dti7tipa.ee,  fignifies  "  the  hills  of  peace." 
And  we  find  in  hiftory,  that  no  lefs  than  three  treaties 
of  peace  were,  at  different  periods,  entered  into  between 
the  Romans  and  Caledonians  ;  the  firft,  by  Severus, 
about  the  year  210  ;  the  fecond,  foon  after,  by  his  fon 
Caracalla  ;  and  the  third,  by  the  ufurper  Caraufius, 
about  the  year  23o  ;  but  of  which  of  thofe  treaties- 
Dunipace  is  a  monument,  we  do  not  pretend  to  deter- 
mine. If  the  concurring  teftimony  of  hiflorians  and 
antiquaries  did  not  agree  in  giving  this  original  to  thefe 
mounts,  we  would  be  tempted  to  conjecture  that  they 
are  fepulchral  monuments.  Human  bones  and  urns 
have  been  difcovered  in  earthen  fabrics  of  this  kind 
in  many  parts  of  Britain,  and  the  little  mounts  or 
barrows,  which  are  fcattered  in  great  numbers  about 
Stonhenge  in  Salifbury  plain  are  generally  fuppofed  to 
have  been  the  fepulchres  of  the  ancient  Britons.  See 
Barrows. 

From  the  valley  of  Dunipace,  the  river  runs  for 
fome  time  in  a  deep  and  hollow  channel,  with  fleep 
banks  on  both  fides  :  here  it  paffes  by  the  foundations 
of  the  ancient  Roman  bridge  ;  not  far  from  which^ 
as  is  generally  thought,  was  the  fcene  of  the  memo- 
rable conference  betwixt  the  Scottifh  patriot  William 
Wallace  and  Robert  Bruce,  father  to  the  king  of  that 
name,  which  firfl  opened  the  eyes  of  the  latter  to  a 
juft  view,  both  of  his  own  true  intereft  and  that  of  his 
country. 

After  the  river  has  left  the  village  and  bridge  of 
Larbert,  it  foon  comes  up  to  another  fmall  valley, 
through  the  midfl  of  which  it  has  now  worn  out  to 
itfelf  a  ftraight  channel  :  whereas,  in  former  ages, 
it  had  taken  a  confiderable  compafs,  as  appears  by 
the  tract  of  the  old  bed,  which  is  flill  vifible.  The 
high  and  circling  banks  upon  the  fouth-fide,  give  to' 
this  valley  the  appearance  of  a  fpacious  bay  ;  and, 
according  to  the  tradition  of  the  country,  there  was 
once  an  harbour  here  :  nor  does  the  tradition  feem 
altogether  groundlefs;  pieces  of  broken  anchors  having 
been  found  here,  and  fome  of  them  within  the  me- 
mory of  people  yet  alive.  The  ftream-tides  would 
flill  flow  near  the  place,  if  they  were  not  kept  back 
by  the  dam-head  built  acrofs  the  river  at  Stenhoufe  ; 
and  there  is  reafon  to  believe,  that  the  frith  flowed 
confiderably  higher  in  former  ages  than  it  does  at 
prefent.  In  the  near  neighbourhood  of  this  valley, 
upon  the  foutb,  Hand  the  ruins  of  ancient  Camelon  j 
which,  after  it  was  abandoned  by  the  Romans,  was 
probably  inhabited,  for  fome  ages,  by  the  natives  of 
the  country. 

Another  ancient  monument,  called  Arthur's  Oven, 
once  flood  upon  the  banks  of  Carron  ;  but  was,  with 
a  fpirit  truly  Gothic,  entirely  demolilhed  about  40 
years  ago.  The  corner  of  a  fmall  inclofure  between 
Stenhoufe  and  the  Carron  iron-works,  is  pointed  out 
as  the  place  of  its  fituation.  This  is  generally  fuppo- 
fed to  have  been  a  Roman  work  ;  though  it  is  nor 
eafy  to  conceive  what  could  be  their  motive  for  erect- 
ing fuch  a  fabric,  at  fo  great  a  diftance  from  any  other 
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of  their  works,  and  in  a  fpot  which,  at  that  time,  mnft 
have  been  very  remote  and  unfrequented.  The  form 
of  it  is  faid  to  have  been  perfectly  round,  and  riling 
perpendicular  for  fome  yards  at  firft,  but  afterwards 
gradually  contracted,  till  it  terminated  in  a  narrow  ori- 
fice at  the  top. 

As  Carron  extends  over  the  half  of  the  ifthmus, 
and  runs  fo  near  the  ancient  boundaries  of  the  Ro- 
man empire,  the  adjacent  country  fell  naturally  to 
be  the  fcene  of  many  battles  and  rencounters.  Hif- 
torians  mention  a  bloody  battle  fought  near  this  river 
between  the  Romans  and  the  confederate  army  of  the 
Scots  and  Picts  in  the  beginning  of  the  5th  century. 
The  fcenes  of  fome  of  Offian's  poems  were,  in  the  opi- 
nion of  the  tranflator,  upon  the  banks  of  this  river. 
Here  Fingal  fought  with  Caracal,  the  fon  of  the  king 
of  the  world,  fuppofed  to  have  been  the  fame  with 
Caracalla  the  fon  of  the  Roman  emperor  Severus. 
Here  alfo  young  Ofcar,  the  fon  of  Offian,  performed 
fome  of  his  heroic  exploits.  Hereabout  was  the 
ftream  of  Crona,  celebrated  in  the  ancient  conipo- 
fitions  of  the  Gaelic  bard  ;  poffibly  that  now  called 
the  water  of  Bonny,  which  runs  in  the  neighbour- 
hood of  the  Roman  wall,  and  difchargeth  itfelf  into 
Carron  at  Dunipace.  In  thofe  poems,  mention  is 
made  of  a  green  vale  upon  the  banks  of  this  river, 
with  a  tomb  Handing  in  the  middle  of  it,  where 
young  Ofcar's  party  and  the  warriors  ofCaros  met. 
We  only  take  notice  of  this  as  it  ftrengthens  the 
conjecture  hazarded  above,  that  the  mounts  of  Du- 
nipace, efpecially  the  more  eafterly  of  them,  were 
fepulchral  monuments. — About  the  diftance  of  half  a 
mile  from  the  river,  and  near  the  town  of  Falkirk, 
lies  the  field  of  that  battle  which  was  fought  by  Wil- 
liam Wallace  and  the  Englilh  in  the  beginning  of  the 
14th  century.  It  goes  by  the  name  of  Graham's  wiuir, 
from  the  valiant  John  Graham,  who  fell  there,  and 
whofe  grave-Hone  is  ftill  to  be  feen  in  the  church-yard 
of  Falkirk. 

The  river  Carron,  though  it  hath  long  fince  ceafed 
to  roll  its  ftream  amidft  the  din  of  arms,  ftill  preferves 
its  fame,  by  lending  its  aid  to  trade  and  manufactures  ; 
(fee  the  next  article.) — The  riveris  navigable  for  fome 
miles  near  its  mouth,  and  a  confiderable  trade  is  carried 
on  upon  it  by  fmall  craft ;  for  the  convenience  of  which, 
its  channel  has  of  late  years  been  ftraightened  and 
much  fhortened,  and  the  great  Canal*  has  its  entrance 
from  it. 

CARRON-Works,  alargeiron-foundery,  two  miles  north 
from  Falkirk  in  Scotland.  They  are  conveniently  fitu- 
ated  on  the  banks  of  the  Carron,  three  miles  above  its 
entry  into  the  frith  of  Forth.  Above  100  acres  of 
land  have  been  converted  into  refervoirs  and  pools,  for 
water  diverted  from  the  river,  by  magnificent  dams 
built  about  two  miles  above  the  works,  which,  after 
turning  18  large  wheels  for  the  feveral  purpofes  of  the 
manufacture,  falls  into  a  tide-navigation  that  conveys 
their  callings  to  the  fea. 

Thefe  works  are  the  greateft  of  the  kind  in  Europe, 
and  were  eftablilhed  in  1760.  At  prefent,  the  build- 
ings are  of  vaft  extent  ;  and  the  machinery,  construc- 
ted by  Mr  Smeaton,  is  the  firft  in  Britain,  both  in 
elegance  and  correctness  :  there  are  1600  men  em- 
ployed, to  whom  is  paid  weekly  above  650 1.  Sterling  ; 
xvhich    has    greatly  enriched  the  adjoining  country  : 


6500    tons   of  iron   are   fmelted    annually  from  the    Carrot 
mineral  with  pit-coal,  and    caft  into  cannon,    cylin-  ^      II 
ders,  &c — In  the   founding  of  cannon,  thefc  works  ^arrucate- 
have  lately  arrived  at  fuch  perfection,  that  they  make 
above    5000    pieces  a-year,  many  of  which  are   ex- 
ported to  foreign  ftates  ;  and  their  guns   of  new  con- 
flruclton  are  the  lighteft  and  neateft  now. in  ufe,  not 
excepting     brafs    guns  ;     the     32    pounder    ihip-gun 
weighing  42  hundred-weight,  the  6  pounder  8   hun- 
dred weight  and  one  half,  and  the  other  calibers  in 
proportion. 

The  prefent  proprietors  are  a  chartered  company, 
with  a  capital  of  150,000  1.  Sterling,  a  common  feal, 
&c.  but  their  flock  is  confined  to  a  very  few  individuals. 

CARRONADE,  a  fhort  kind  of  ordnance,  capa- 
ble of  carrying  a  large  ball,  and  ufeful  in  clofe  engage- 
ments at  fea.  It  takes  its  name  from  Carron,  the 
place  where  this  fort  of  ordnance  was  firft  made,  or 
the  principle  applied  to  an  improved  conftruction.  See 
the  article  Gunnery,  n°  45,  46. 

CARROT,  in  Botany.     See  Daucus. 

Deadly -Carrot.     See  Thapsia. 

CARROUSAL,  a  courfe  of  horfes  and  chariots, 
or  a  magnificent  entertainment  exhibited  by  princes 
on  fome  public  rejoicing.  It  confifts  in  a  cavalcade  of 
feveral  gentlemen,  richly  dreffed  and  equipped  after 
the  manner  of  ancient  cavaliers,  divided  into  fqna- 
drons,  meeting  in  fome  public  place,  and  practicing 
jufis,  tournaments,  &c.  The  laft  carroufals  were  in 
the  reign  of  Louis  XIV. — The  word  comes  from  the 
Italian  word  carofello,  a  diminutive  of  carro,  "chariot." 
Tertullian  afcribes  the  invention  of  carroufals  to  Circe ; 
and  will  have  them  inftituted  in  honour  of  the  Sun, 
her  father;  whence  fome  derive  the  word  from  carrus 
or  currus  foils.  The  Moors  introduced  cyphers,  live- 
ries, and  other  ornaments  of  their  arms,  with  trap- 
pings, &c.  for  their  horfes.  The  Goths  added  crefts, 
plumes,  &c. 

CARR.UCA,  in  antiquity,  a  fplendid  kind  of  carr, 
or  chariot,  mounted  on  four  wheels,  richly  decorated 
with  gold,  lilver,  ivory,  &c.  in  which  the  emperors, 
fenators,  and  people  of  condition,  were  carried.  The 
word  comes  from  the  Latin  carrus,  or  Britilh  carr, 
which  is  ftill  the  Iriih  name  for  any  wheel-carriage. 

Carruca,  or  Caruca,  is  alfo  ufed  in  middle-age 
writers  for  a  plough. 

Carruca  was  alfo  fometimes  ufed  for  carrucaia.  See 
Cakrucate. 

CARUCAGE,  (carucagium,)  a  kind  of  tax  anciently 
impofed  on  every  plough,  for  the  public  fervice.  See 
Carrucate  and  Hidage. 

Carrucage,  Carucage,  or  Caruage,  in  huf- 
bandry,  denotes  the  ploughing  of  ground,  either  ordi- 
nary, as  for  grain,  hemp,  and  flax  ;  or  extraordinary, 
as  for  woad,  dyers  weed,  rape,  and  the  like. 

CARRUCATE,  (carrueata,)  in  ancient  laws  and 
hiftory,  denotes  a  plough-land,  or  as  much  arable 
ground  as  can  be  tilled  in  one  year  with  one  plough. 

In  Doomfday  Inquifition,  the  arable  land  is  eftima- 
ted  in  carrucates,  the  pallure  in  hides,  and  meadow  in 
acres.  Skene  makes  the  carrticata  the  fame  with  hilda 
or  hida  terra  ;  Littleton  the  fame  with  foe. 

The  meafure  of  a  carrncate  appears  to  have  differ- 
ed in  refpect  of  place  as  well  as  time.  In  the  reign 
of  Richard  I.  it  was  eftimated  at  60  acres,  and  in  a- 
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Carrying  nother  charter  of  the  fame  reign  at  ico  acres :  in  the 
[|         time  of  Edward  I.  at  180  acres:  and  in  the  23d  of 
Carfhirs.  Edward  III.  a  carrucate  of  land  in  Burchefter  contain- 
ed 112  acres,  and  in  Middleton  150  acres. 

By  a  ftatute  under  William  III,  for  charging  per- 
fons  to  the  repair  of  the  highways,  a  plough-land  is 
rated  at  a  fifty  pound  per  annum,  and  may  contain 
houSes,  mills,  wood,  pafture,  &c. 

CARRYING,  in  falconry,  fignifies  a  hawk's  fly- 
ing away  with  the  quarry.  Carrying  is  one  of  the  ill 
qualities  of  a  hawk,  which  file  acquires  either  by  a 
difiike  of  the  falconer,  or  not  being  fufiiciently  broke 
to  the  lure. 

Carrying,  among  huntfmen.  When  a  hare  runs 
on  rotten  ground  (or  even  fometimes  in  a  froft),  and 
it  {ticks  to  her  feet,  they  fay  file  carries. 

Carrying,  among  riding-mailers.  A  horfe  is  faid 
to  carry  low,  when  having  naturally  an  ill-fliaped  neck, 
he  lowers  his  head  too  much.  All  horfes  that  arm 
themf elves  carry  low,  but  a  horfe  may  carry  low  with- 
out arming.  A  French  branch,  or  gigot,  is  prefcribed 
as  a  remedy  againfl  carrying  low. 

A  horfe  is  faid  to  carry  well,  when  his  neck  is  rai- 
fed,  or  arched,  and  he  holds  his  head  high  and  firm, 
without  conftraint. 

Carrying  wind,  a  term  ufed  by  dealers  in  hor- 
fes to  exprefs  Such  a  one  as  frequently  toiles  his  nofe 
as  high  as  his  ears,  and  does  not  carry  hundSomely. 
This  is  called  carrying  wind;  and  the  difference  be- 
tween carrying  in  the  wind,  and  beating  upon  the 
hand,  is  this  :  that  the  horfe  who  beats  upon  the 
hand,  fiiakes  the  bridle  and  refills  it,  while  he  Shakes 
his  head  ;  but  the  horfe  that  carries  in  the  wind  puts 
up  his  head  without  fhaking,  and  fometimes  beats  up- 
on the  hand.  The  oppofite  to  carrying  in  the  wind, 
is  arming  and  carrying  low  ;  and  even  between  thefe 
two  there  is  a  difference  in  wind. 

CARS,  or  Kars,  a  confiderable  and  flrong  town  of 
Afia,  in  Armenia,  feated  on  a  river  of  the  fame  name, 
with  a  caftle  almofl  impregnable.  E.  Long.  43.  50. 
N.  Lat.  41.  30. 

CARSE,  or  Carfe  of  Cowry,  a  diftrift  of  Perthfhire 
in  Scotland.  It  lies  on  the  north  fide  of  the  Tay,  and 
extends  14  miles  in  length  from  Dundee  to  Perth,  and 
is  from  two  to  four  in  breadth.  It  is  a  rich  plain 
country,  cultivated  like  a  garden,  and  producing  as 
good  harvests  of  wheat  as  any  in  Great  Britain.  It 
abounds  with  all  the  neceflaries  of  life;  but  from  its 
low  damp  fituation,  the  inhabitants  are  Subject  to  a- 
gues  and  the  commonalty  are  in  great  want  of  firing. 
In  this  diftrift,  not  far  from  the  Tay,  ftands  the  houfe 
of  Errol,  which  formerly  belonged  to  the  Earls  of  that 
name,  the  chiefs  of  the  ancient  family  of  Hay,  here- 
ditary conftables  of  Scotland. 

CARSTAIRS,  (William)  an  eminent  Scots  Divine, 
whofe  merit  and  good  fortune  called  him  to  aft  in 
great  fcenes,  and  to  afibciate  with  men  to  whofe  fo- 
ciety  and  intercourfe  his  birth  gave  him  few  preten- 
fions  to  afpire.  A  fmall  village,  in  the  neighbourhood 
of  Glafjow,  was  the  place  of  his  nativity.  His  fa- 
ther, of  whom  little  is  known,  exercifed  thefunftions 
of  a  clergyman. 

Young  Carilairs  turned  his  thoughts  to  the  profef- 
fion  of  theology  ;  and  the  persecutions   and   oppref- 
fions  of  government,  both  in  regard  to  civil  and  reli- 
Vol.  IV. 


gious  liberty,  having  excited  his  Strongest  indignation,  Carfhirs. 
it  became  a  matter  of  prudence  that  he  fhould  profe- 
cute  his  ftudies  in  a  foreign  univerfiry.  He  went  ac- 
cordingly to  Utrecht ;  and  his  induflry  and  attention 
being  directed  with  fkill,  opened  up  and  unfolded  thof e 
faculties  which  he  was  about  to  employ  with  equal 
honour  to  his  country  and  himfelf. 

During  his  relidence  abroad,  he  became  acquainted 
with  Penfionary  Fagel,  and  entered  with  warmth  in- 
to the  interefl  of  the  Prince  of  Orange.  On  his  re- 
turn to  Scotland  to  procure  a  licence  to  teach  doc- 
trines which  he  had  lludied  with  the  greatefl  care,  he 
became  difgufted  with  the  proud  and  infolent  conduct 
of  Archbifhop  Sharp,  and  prepared  to  reviiit  Holland  ; 
where  he  knew  that  religious  liberty  was  refpefted, 
and  where  he  hoped  he  might  better  his  condition  by 
the  connexions  he  had  formed. 

His  expectations  were  not  vain.  His  prudence,  his 
referve,  and  his  political  addrefs,  were  flrong  recom- 
mendations of  him  to  the  Prince  of  Orange  ;  and  he  was 
employed  in  perfonal  negociations  in  Holland,  England, 
and  Scotland.  Upon  the  elevation  of  his  mailer  to  the 
Engliih  throne,  he  was  appointed  the  King's  chap- 
lain for  Scotland,  and  employed  in  fettling  the  affairs 
of  that  kingdom.  William,  who  carried  politics  into 
religion,  was  folicitous  that  epifcopacy  fhould  prevail 
there  as  univerfally  as  in  England.  Carftairs,  more 
verfant  in  the  affairs  of  his  native  country,  faw  all  the 
impropriety  of  this  projeft,  and  the  danger  that  would 
arife  from  the  enforcing  of  it.  His  reafonings,  his  re- 
monftrances,  his  intreaties,  overcame  the  firmnefs  of 
king  William.  He  yielded  to  conlideraticns  founded 
alike  in  policy  and  in  prudence  ;  and  to  Carftairs,  Scot- 
land is  indebted  for  the  full  eftablifhment  of  its  church 
in  the  Prefbyterian  form  of  government. 

The  death  of  King  William  was  a  fevere  affliction 
to  him ;  and  it  happened  before  that  Prince  had  pro- 
vided for  him  with  the  liberality  he  deferved.  He 
was  continued,  however,  in  die  office  of  chaplain  for 
Scotland  by  Queen  Anne;  and  he  was  invited  to  ac- 
cept the  Principality  of  the  Univerfity  of  Edinburgh. 
He  was  one  of  the  ministers  of  the  city,  and  four  times 
moderator  of  the  general  affembly.  Placed  at  the 
head  of  the  church,  he  profecuted  its  interefl  with 
zeal  and  with  integrity.  Nor  were  his  influence  and 
activity  confined  to  matters  of  religion.  They  were 
exerted  with  fuccefs  in  promoting  the  culture  of  the 
arts  and  Sciences.  The  univerfities  of  Scotland  owe 
him  obligations  of  the  higheft  kind.  He  procured,  in 
particular,  an  augmentation  of  the  Salaries  of  their 
profeifors  ;  a  circumstance  to  which  may  be  afcribed 
their  reputation,  as  it  enabled  them  to  cultivate  with 
Spirit  the  different  branches  oS  knowledge. 

A  zeal  for  truth,  a  love  of  moderation  and  order, 
prudence  and  humanity,  diftinguiihed  Principal  Car- 
ftairs in  an  uncommon  degree.  His  religion  had  no 
mixture  of  auflerity  ;  his  Secular  transactions  were  at- 
tended with  no  imputation  of  artifice  ;  and  the  versa- 
tility of  his  talents  made  him  pafs  with  eafe  from  a 
court  to  a  college.  He  was  among  the  lafl  who  fuf- 
Sered  torture  before  the  privy-council,  in  order  to 
make  him  divulge  the  fecrets  intrusted  to  him,  which 
he  firmly  refifted  ;  and  aSter  the  revolution,  that  in- 
human instrument  the  thumb-Screw  was  given  to  him 
in  a  preSent  by  the  council. — This  excellent  perSon 
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Carfughi  died  in  i  71 5 ;  and  in  1 774  his  State-papers  and  Letters, 
II         with  an  account  of  his  life,  were  publifhed  in  one  vol. 
Carte.     4t0?  ty  the  Rev.  Dr  M'Cormick. 

CARSUGHI,  (Rainier)  a  Jefuit,  born  at  Citerna 
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in  1686.  When  he  was  reader  in  the  abbey-church 
at  Bath,  he  took  occafion,  in  a  30th  of  January  fer- 
mon,  1714,  to  vindicate  Charles  I.  with  refpect  to 
the  Irifh  mafiacre,  which  drew  him  into  a  controver- 


Carte, 
Cartel. 


in  Tufcany,  in  1647,  was  the  author  of  a  Latin  poem,     fy  with  Mr  Chandler  the  diilenting  minifter  ;  and  en 
entitled,  Ars  bene  fcribendl,  which  is  eiteemed  both  for 
the  elegance  of  the  flyle  and  for  the  excellent  precepts 
contains.     He  alfo  wrote  fome  good  epigrams.     He 


it 

died  in  1709. 

CARTAMA,  a  town  of  Spain  in  the  kingdom  of 
Grenada,  formerly  very  confiderable.  It  is  feated  at 
the  foot  of  a  mountain,  near  the  river  Guadala-Me- 
dina,  in  W.  Long.  4.  28.  N.  Lat.  36.  40. 

CART,  a  land-carriage  with  two  -wheels,  drawn 
commonly  by  horfes,  to  carry  heavy  goods,  &c.  from 
one  place  to  another.  The  word  feems  formed  from 
the  French  charrette,  which  fignifies  the  fame,  or  rather 
the  Latin  carreta,  a  diminutive  of  carrus.     See  Carr. 

In  London  and  Weftminfter  carts  lhall  not  carry 
more  than  twelve  facks  of  meal,  feven  hundred  and 
fifty  bricks,  one  chaldron  of  coals,  &c.  on  pain  of  for- 
feiting one  of  the  horfes,  (6  Geo.  I.  cap.  6.)  By  the 
laws  of  the  city,  carr-men  are  forbidden  to  ride  either 
on  their  carts  or  horfes.  They  are  to  lead  or  drive  them 
on  foot  through  the  ftreets  on  the  forfeiture  of  ten 
millings,  (Stat,  i,  Geo.  I.  cap.  57.)  Criminals  ufed 
10  be  drawn  to  execution  in  a  cart.  Bawds  and  other 
malefactors  are  whipped  at  the  cart's  tail. 

Scripture  makes  mention  of  a  fort  of  carts  or  drags 
ufed  by  the  Jews  to  do  the  office  of  threfhing.  They 
were  fupported  on  low  thick  wheels,  bound  with  iron, 
which  were  rolled  up  and  down  on  the  fheaves,  to 
break  them,  and  force  out  the  corn.  Something  of 
the  like  kind  alfo  obtained  among  the  Romans,  under 
the  denomination  oi  plait  fir  a }  of  which  Virgil  makes 
mention,  (Georg.  I.) 

Tardaque  Eleufnite  matris  volventia  plaitftra, 
Tribulaqite,  traheaque. 

On  which  Servius  obferves,  that  trahea  denotes  a  cart 
without  wheels,  and  tribula  a  fort  of  cart  armed  on  all 
fides  with  teeth,  ufed  chiefly  in  Africa  for  threfhing 
corn.  The  Septuagint  and  St  Jerome  reprefent  thefe 
carts  as  furniffted  withfaws,  infomuch  that  their  furface 
was  befet  with  teeth.  David  having  taken  Rabbah, 
the  capital  of  the  Ammonites,  ordered  all  the  inhabi- 
tants to  be  crufhed  to  pieces  under  fuch  carts,  moving 
on  wheels  fet  with  iron  teeth  ;  and  the  king  of  Da- 
mafcus  is  faid  to  have  treated  the  Ifraelites  of  the  land 
of  Gilead  in  the  fame  manner. 

CART-Bote,  in  law,  fignifies  wood  to  be  employed 
in  making  and  repairing  inftruments  of  hufbandry. 

Carts  of  War,  a  peculiar  kind  of  artillery  anciently     fealed  with  his  feal,  giving  another  perfon  power  to 
in  ufe  among  the  Scots.     They  are  thus  defcribed  in     fuperfcribe    what   conditions  he  pleafes.     Much  like 


the  accefhon  of  the  prefent  royal  family  he  refufed 
to  take  the  oaths  to  government,    and  put  on  a  lay 
habit.     He  is  faid  to  have   acted  as  a  kind  of  fecre- 
tary  to  Bifhop  Atterbury  before  his  troubles ;  and  in 
the  year  1722,  being  accufed  of  high  treaibn,  a  re- 
ward  of  1000/.  was  offered  for  apprehending  him  : 
but  Queen  Caroline,  the   great    patronefs  of  learned 
men,  obtained  leave  for  him  to  return  home  in  fecu- 
rity.     He   publifhed,  1.  An  edition   of  Thnaims,  in 
feven  volumes  folio.     2.  The  Life  of  the  fir  it  Duke  of 
Ormond,    three   volumes,    folio.      3.  The  hiftory  of 
England,  four  volumes,  folio.     4.  A  Collection  of  Cri- 
ginal  Letters  and  Papers  concerning  the  affairs  of  Eng- 
land, two    volumes   octavo;    Edid  fome  other  "works. 
He  died  in  April  1 754. — His  hiftory  of  England  ends 
in  1654.     His  defign  was  to  have  brought  it  down 
to  the  Revolution  ;  for  which  ptirpofe  he  had  taken 
great  pains  in  copying  every  thing  valuable  that  could 
be  met  with  in  England,  Scotland,  France,  Ireland, 
8cc. — He  had  (as  he  himfelf  fays,  p.  ^3.  of  his  Vindi- 
cation of  a  full  anfwer  to  a  letter  from  a  byflander), 
"  read  abundance  of  collections  relating  to  the  time  of 
King  Charles  II.  and  had  in  his  power  a  feries  of  me- 
moirs from  the  beginning  to  the  end  of  that  reign  ;  in 
which  all  thofe  intrigues  and.  turns  at   court,  at  the 
latter  end  of  that  king's  life,  which  bifhop  Burnet, 
with  all  his  gout  for  tales  of  fecret  hiftory,  and  all  his 
genius  for  conj  ectures,  does  not  pretend  to  account  for, 
are  laid  open  in  the  cleareftand  moft  convincing  man- 
ner ;  by  the  perfon  who  was  moft  affected  by  them, 
and   had    the   beft  reafon  to  know    them." — At   his 
death,  all  his  papers  came  into  the  hands  of  his  widow, 
who  afterwards  married  Mr  Jernegan,  a  member  of  the 
church  of  Rome.    They  are  now  depofited  in  the  Bod- 
leian library,  having  been  delivered  by  Mr  Jernegan  to 
theuniverfity,  1 7 78,  for  a  valuable  confideration.  W  hi  lft 
they  were  in  this  gentleman's  poiieffion,  the  earl  of 
Hardwicke  paid  200/.  for  the  perufal  of  them.     For 
a  confideration  of  300/.  Mr  Macpherfon  had  the  ufe  of 
them  ;  and  from  thefe  and  other  materials  compiled 
his  hiftory  and  ftate-papers.     Mr  Carte  was  a  man  of 
a   ftrong   conftitution    and    indefatigable   application. 
When  the  itudies  of  the  day  were  over,  he  would  eat 
heartily  ;  and  in  converfation  was  cheerful  and  enter- 
taining. 

CARTE-Blanche,  a  fort  of  white    paper,  figned    at 
the  bottom  with  a  perfon's  name,  and  fometimes  alfo 


an  a£t  of  parliament,  A.  D.  1456  :  "  It  is  thocht 
fpeidfull,  that  the  King  mak  requeift  to  certain  of  the 
great  burrous  of  the  land  that  are  of  ony  myght,  to 
mak  carts  of  weir,  and  ilk  cart  twa  gunnis,  and  ilk 
ane  to  have  tWa  chalmers,  with  the  remanent  of  the 
graith  that  effeirs  thereto,  and  an  cunnand  man  to 
fhut  thame."  By  another  act,  A.  D.  1471,  the  pre- 
lates and  barons  are  commanded  to  provide  fuch  carts 
©f  war  againft  their  old  enemies  the  Englilh. 

CARTE,  (Thomas)  the  hiftorian,  was  the  fon  of 
Mr  Samuel  Carte  prebendary  of  Litchfield,  and  born 


this  is  the  French  blanc  figne,  a  paper  without  wri- 
ting, except  a  fignature  at  the  bottom,  given  by  con- 
tending parties  to  arbitrators  or  friends,  to  fill  up 
with  the  conditions  they  judge  reafonable,  in  order  to 
end  the  difference. 

CARTEL,  an  agreement  between  two  ftates  for 
the  exchange  of  their  prifoners  of  war. 

Cartel  fignifies  alio  a  letter  of  defiance  or  a  chal- 
lenge to  decide  a  controverfy  either  in  a  tournament  or 
in  a  lingle  combat.     See  Duel. 

C.4RTEL-Skip}  a  fhip  commiffioned  in  time  of  war  to 

exchange 
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Cartes,  exchange  the  prifoners  of  any  two  hoftile  powers ;  alfo 
— * — ~*  to  carry  any  particular  reqneil  or  propofal  from  one  to 
another  :  for  this  reafon,  the  officer  who  commands 
her  is  particularly  ordered  to  carry  no  cargo,  ammuni- 
tion, or  implements  of  war,  except  a  iingle  gun  for 
the  pur  pole  of  firing  fignals. 

CARTES,  (Rene  des)   defcended  of  an  ancient  fa- 
mily in    Touraine  in    France,  was  one  of  the  moll 
eminent  philofophers  and  mathematicians  in  the  1 7th 
century.      At    the    Jefuits    College  at  la  Fleche,  he 
made  a  very  great  progrefs  in  the  learned  languages 
and  polite    literature,    and   became   acquainted   with 
Father  Marfenne.     His  father  deligned  him  for  the 
army  ;  but  his  tender  conftitution  then  not  permitting 
him  to  expofe  himfelf  to  fuch  fatigues,  he  was  fent 
to  Paris,  where  he  launched  into  gaming,  in  which  he 
had   prodigious    fuccefs.      Here  Marfenne  perfuaded 
him  to  return  to  ftudy  ;  which  he  purfued  till  he  went 
to  Holland,  in  May  1616,  where  he  engaged  as  a  vo- 
lunteer among  the  prince  of  Orange's  troops.     While 
he  lav  in  garrifon  at  Breda,  he  wrote  ztnatife  on  mufic, 
and  laid  the  foundation  of  feveral  of  his  works.     Fie 
was  at  the  fiege  of  Rochelle   in  162S  ;  returned    to 
Paris  ;  and,  a  few  days  after  his  return,  at  an  ailembly 
of  men  of  learning  in  the  houfe  of  Monlignor   Bagni 
the  Pope's  Nuncio,  was  prevailed  upon  to  explain  his 
fentiments  with  regard  to  philofophy,  when  the  nuncio 
urged  him  to  publiih  his  fyftem.     Upon  this  he  went 
to  Amfterdam,  and  from  thence  to  Franeker,  where 
he  began  his  metaphyseal  meditatio?is,  and  drew  up  his 
difcoitrfe  on  meteors.  He  made  a  fhort  tour  to  England  ; 
and    not   far   from   London,  made  fome  obfervations 
concerning  the  declination  of  the  magnet.     He  re- 
turned to  Holland,  where  he  finifhed  his  treatife  on 
the  -world. 

His  books  made  a  great  noife  in  France  j  and  Hol- 
land thought  of  nothing  but  difcarding  the  old  philo- 
fophy, and  following  his.  Voetius  being  chofen  rec- 
tor of  the  univerlity  of  Utrecht,  procured  his  philo- 
fophy to  be  prohibited,  and  wrote  againft  him  ;  but 
he  immediately  publiihed  a  vindication  of  himfelf.  In 
1647,  he  took  a  journey  into  France,  where  the  king 
fettled  a  penfion  of  3000  livres  upon  him.  Chriftina, 
queen  of  Sweden,  having  invited  him  into  that  king- 
dom, he  went  thither,  where  he  was  received  with  the 
greateft  civility  by  her  majefty,  who  engaged  him  to 
attend  her  every  morning  at  five  o'clock,  to  inftrucF 
her  in  philofophy,  and  delired  him  to  revile  anddigeft 
all  his  writings  which  were  unpubliflied,  and  to  form 
a  complete  body  of  philofophy  from  them.  She  like- 
wife  propofed  to  allow  him  a  revenue,  and  to  form  an 
academy  of  which  he  was  to  be  the  director.  But 
thefe  defigns  were  broken  off  by  his  death  in  1650. 
His  body  was  interred  at  Stockholm,  and  1 7  years  af- 
terwards removed  to  Paris,  where  a  magnificent  monu- 
ment was  erected  to  him  in  the  church  of  St  Gene- 
vieve du  Mont.  The  great  Dr  Halley,  in  a  paper 
concerning  optics,  obferves,  that  though  fome  of  the 
ancients  mention  refraction  as  an  effecl:  of  tranfpa- 
rent  mediums,  Des  Cartes  was  the  fir  ft  who  difcovered 
the  laws  of  refraction,  and  reduced  dioptrics  to  a  fci- 
ence.  As  to  his  philofophy,  Dr  Keil,  in  his  introduc- 
tion to  his  examination  of  Dr  Burnet's  theory  of  the 
earth,  fays,  that  Des  Cartes  was  fo  far  from  applying 
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geometry  to  natural  philofophy,  that  his  whole  fy  ft  cm  Caftefis-ns, 
is  one  continued  blunder  on  account  of  his  negligence  Carthage. 
in  that  point ;  the  laws  obferved  by  the  planets  in  their 
revolutions  round  the  fun,  not  agreeing  with  his  theory 
of  vortices.  His  philofophy  has  accordingly  given  way 
to  the  more  accurate  diicoveries  and  demon ftrations  of 
the  Newtonian  fyftem. 

CARTESIANS,  a  feci  of  philofophers,  who  ad- 
hered to  the  fyftem  of  Des  Cartes,  founded  on  the 
two  following  principles,  the  one  metaphyseal,  the 
other  phylical.  The  metaphyseal  one  is,  J  think, 
therefore  I  am :  the  phylical  principle  is,  that  nothing 
exifts  but  fub fiance.  Subftance  he  makes  of  two  kinds  ; 
the  one  a  fubftance  that  thinks,  the  other  a  fubftance 
extended  ;  whence  aftual  thought,  and  actual  exten- 
fion,  are  the  ellence  of  fubftance. 

The  effence  of  matter  being  thus  fixed  in  exten- 
fion,  the  Carteiians  conclude  that  there  is  no  vacuum, 
nor  any  pollibilky  thereof  in  nature  ;  but  that  the 
univerfe  is  abfolutely  full  :  mere  fpace  is  excluded 
by  this  principle ;  becaufe  exteniion  being  implied  in 
the  idea  of  fpace,  matter  is  fo  too.  Upon  theie  prin- 
ciples, the  Cartefians  explained  mechanically  how  the 
world  was  formed,  and  how  the  prefent  celeftial  phe- 
nomena came  to  take  place.  See  Astronomy,  n°  252. 
CARTHAGE,  a  famed  city  of  Antiquity,  the  capi- 
tal of  Africa  Propria ;  and  which,  for  many  years, 
difputed  with  Rome  the  fovereignty  of  the  world. 
According  to  Velleius  Paterculus,  this  city  was  built  whe.i 
65,  according  to  Juftin  and  Trogus  72,  according  to  founded, 
others  100  or  140  years  before  the  foundations  of 
Rome  were  laid.  It  is  on  all  hands  agreed  that  the 
Phoenicians  were  the  founders. 

The  beginning  of  the   Caithaginian  hiftory,  like 
that  of  all  other  nations,  is  obfeure  and   uncertain. 
In  the  7th  year  of  Pygmalion  king  of  Tyre,  his  fifter 
Elifa,  or  Dido,  is  faid  to  have  fled,  with  fome  of  her  Elifa  orDi- 
companions  and  vaflals,  from  the  cruelty  and  avarice  do,  efcapes 
of  her  brother  Sichseus.  from  her 

She  firft  touched  at  the  ifland  of  Cyprus,  where  ihe  brother, 
met  with  a  prieft  of  Jupiter,  who  was   defirous   of 
attending  her ;  to  which  Ihe  readily  confented,  and 
fixed  the  priefthood  in  his  family.     At  that  time,  it 
was  a  cuftom  in  the  ifland  of  Cyprus,  for  the  young 
women  to  go  on  certain  ftated  days,  before  marriage, 
to  the  fea-fide,  there  to  look  for  ftrangers,  that  might 
poffibly  arrive  on  their  coafts,  in  order  to  proftitute 
themfelves  for  gain,  that  they  might  thereby  acquire  a 
dowry.     Out  of  thefe,  the  Tyrians  felecfed  80,  whom 
they  carried   along  with  them.     From  Cyprus  they 
failed    directly    for  the   coaft  of  Africa  ;    and  at  laft 
fafely  landed  in  the  province  called  Jfrica  Propria,  not 
far  from  Uttica,  a  Phoenician  city  of  great  antiquity. 
The  inhabitants  received  their  countrymen  with  great 
demonftrations  of  joy,  and  invited  them  to  fettle  among 
them.    The  common  fable  is,  that  the  Phoenicians  im- 
pofed   upon  the  Africans  in  the  following  manner  t 
They  defired,  for  their  intended  fettlement,  only  as 
much  ground  as  an  ox's  hide  would  encompafs.     This 
requeft  the  Africans  laughed  at :  but  were  furprifed, 
when,  upon  their  granting  it,  they  faw  Elifa  cut  the 
hide  into  the  fmalleft  fhreds,  by  which  means  it  fur- 
rounded  a  large  territory  ;  in  which  ihe  built  the  cita-  -,  ..  3 
del  called  Byrfa.     The  learned,  however,  are  now  un-  J-"^^1  1C 
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Carthage,  animous  in  exploding  this  fable  ;  and  it  is  certain  that 
v — * '  the  Carthaginians  for  many  years  paid  an  annual  tri- 
bute to  the  Africans  for  the  ground  they  poflerTed. 

The  new  city  foon  became  populous  and  flouriihing, 
by  the  acceflion  of  the  neighbouring  Africans,  who 
came  thither  at  firfl  with  a  view  of  traffic.  In  a  fhort 
time  it  became  fo  confiderable,  that  Jarbas,  a  neigh- 
bouring prince,  thought  of  making  hi  mfelf  mailer  of 
it  without  any  effufion  of  blood.  In  order  to  this,  he 
deiired  that  an  embafly  of  ten  of  the  molt  noble  Car- 
thaginians might  be  fent  him ;  and,  upon  their  arrival, 
propofed  to  them  a  marriage  with  Dido,  threatening 
war  in  cafe  of  a  refufal.  The  ambalfadors,  being 
afraid  to  deliver  this  menage,  told  the  queen  that 
Jarbas  deiired  fome  perfon  might  be  fent  him  who 
was  capable  of  civilizing  his  Africans ;  but  that  there 
was  no  poilibility  of  finding  any  of  her  fubjects  who 
would  leave  his  relations  for  the  converfation  of  fuch 
barbarians.  For  this  they  were  reprimanded  by  the 
queen ;  who  told  them  that  they  ought  to  be  afhamed 
of  refilling  to  live  in  any  manner  for  the  benefit  of 
,  their  country.  Upon  this,  they  informed  her  of  the 
true  nature  of  their  menage  from  Jarbas  ;  and  that, 
according  to  her  own  decilion,  fhe  ought  to  facrifice 
herfelf  for  the  good  of  her  country.  The  unhappy 
queen,  rather  than  fubmit  to  be  the  wife  of  fuch  a 
barbarian,  caufed  a  funeral  pile  to  be  erected,  and  put 
an  end  to  her  life  with  a  dagger. 

This  is  Juftin's  account  of  the  death  of  Queen  Di- 
do, and  is  the  moft  probable ;  Virgil's  flory  of  her 
amour  with  ./Eneas,  bemg  looked  upon  as  fabulous, 
even  in  the  days  of  Macrobius,  as  we  are  informed 
by  that  hiftorian.  How  long  monarchical  government 
continued  in  Carthage,  or  what  happened  to  this  flate 
in  its  infancy,  we  are  altogether  ignorant,  by  reafon 
of  the  Punic  Archives  being  deilroyed  by  the  Romans; 
fo  that  there  is  a  chafm  in  the  Carthaginian  hiftory 
for  above  300  years.  It,  however,  appears,  that  from 
the  very  beginning,  the  Carthaginians  applied  them- 
felves  to  maritime  affairs,  and  were  formidable  by  fea 
in  the  time  of  Cyrus  and  Cambyfes.  From  Diodorus 
Siculus  and  Juftin,  it  appears,  that  the  principal  fup- 
vaft  fervice  port  0f  the  Carthaginians  were  the  mines  of  Spain,  in 
to  the  Car-  which  country  they  feem  to  have  eftablifhed  themfelves 
very  early.  By  means  of  the  riches  drawn  from  thefe 
mines,  they  were  enabled  to  equip  fuch  formidable 
fleets  as  we  are  told  they  fitted  out  in  the  time  of 
Cyrus  or  Cambyfes.  Juftin  iniinuates,  that  the  firfl 
Carthaginian  fettlement  in  Spain  happened  when  the 
city  of  Gades,  now  Cadis,  was  but  of  late  ftanding,  or 
even  in  its  infancy.  The  Spaniards  finding  this  new 
colony  begin  to  flourifh,  attacked  it  with  a  numerous 
army,  infomuch  that  the  inhabitants  were  obliged  to 
call  in  the  Carthaginians  to  their  aid.  The  latter 
very  readily  granted  their  requeft,  and  not  only  repul. 
fed  the  Spaniards,  but  made  themfelves  mailers  of  al- 
mofl  the  whole  province  in  which  their  new  city  flood. 
By  this  fuccefs,  they  were  encouraged  to  attempt  the 
conquefl  of  the  whole  country  :  but  having  to  do  with 
very  warlike  nations,  they  could  not  pufh  their  con- 
quefts  to  any  great  length  at  firfl ;  and  it  appears  from 
the  accounts  of  Livy  and  Polybius,  that  the  greateil 
part  of  Spain  remained  unfubdued  till  the  times  of 
Hamilcar,  Afdrubal,  and  Hannibal. 

About  503  years  before  the  birth  of  Chrift,  the 
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Carthaginians  entered  into  a  treaty  with  the  Romans. 
It  related  chiefly  to  matters  of  navigation  and  com- 
merce. From  it  we  learn,  that  the  whole  illand  of 
Sardinia,  and  part  of  Sicily,  were  then  fubjecc  to 
Carthage  ;  that  they  were  very  well  acquainted  with 
the  coafls  of  Italy,  and  had  made  fome  attempts  up- 
on them  before  this  time ;  and  that,  even  at  this  early 
period,  a  fpirit  of  jealoufy  had  taken  place  between 
the  two  republics.  Some  time  near  this  period,  the 
Carthaginians  had  a  mind  to  difcontinue  the  tribute 
they  had  hitherto  paid  the  Africans  for  the  ground  on 
which  their  city  flood.  But,  notwithitanding  all  their 
power,  they  were  at  prefent  unfuccefsful  ;  and  at 
lafl  were  obliged  to  conclude  a  peace,  one  of  the  ar- 
ticles of  which  was,  that  the  tribute  mould  be  conti- 
nued. 

By  degrees  the  Carthaginians  extended  their  power 
over  all  the  illands  in  the  Mediterranean,  Sicily  ex- 
cepted ;  and  for  the  entire  conquefl  of  this,  they  made 
vail  preparations,  about  480  years  before  Chnft.  Their 
army  coniifled  of  300,000  men ;  their  fleet  was  com- 
pofed  of  upwards  of  2000  men  of  war,  and  3000  tranf- 
ports  ;  and  with  fuch  an  immenfe  armament,  they 
made  no  doubt  of  conquering  the  whole  ifland  in  a 
iingle  campaign.  In  this,  however,  they  found  them 
felves  miferably  deceived.  Hamilcar  their  general 
having  landed  his  numerous  forces,  invefled  Himera, 
a  city  of  coniiderable  importance.  He  carried  on  his 
attacks  with  the  greatefl  afliduity  ;  but  was  at  lafl  at- 
tacked in  his  trenches  by  Gelon  and  Theron,  the  ty- 
rants of  Syracufe  and  Agrigentum,  who  gave  the 
Carthaginians  one  of  the  greatefl  overthrows  mention- 
ed in  hiflory.  An  hundred  and  fifty  thoufand  were 
killed  in  the  battle  and  purfuit,  and  all  the  reft  taken 
prifoners ;  fo  that  of  fo  mighty  an  army,  not  a  fmgle 
perfon  efcaped.  Of  the  2000  ihips  of  war  and  3000 
tranfports,  of  which  the  Carthaginian  fleet  confifted, 
eights  fhips  only,  which  then  happened  to  be  out  at 
fea,  made  their  efcape  :  thefe  immediately  fet  fail  for 
Carthage ;  but  were  all  cafl  away,  and  every  foul 
perifhed,  except  a  few  who  were  faved  in  a  fmall  boat, 
and  at  lafl  reached  Carthage  with  the  difmal  news  of" 
the  total  lofs  of  the  fleet  and  army.  No  words  can 
exprefs  the  conflernation  of  the  Carthaginians  upon 
receiving  the  news  of  fo  terrible  a  difafler.  Ambaf- 
fadors  were  immediately  difpatched  to  Sicily,  with 
orders  to  conclude  a  peace  upon  any  terms.  They 
put  to  fea  without  delay ;  and  landing  at  Syracufe, 
threw  themfeves  at  the  conqueror's  feet.  They  beg- 
ged Gelon,  with  many  tears,  to  receive  their  city  into 
favour,  and  grant  them  a  peace  on  whatever  terms  he 
iliould  choofe  to  prefcribe.  He  granted  their  requeft 
upon  condition  that  Carthage  fhould  pay  him  2000 
talents  of  filver  to  defray  the  expences  of"  the  war ;  that 
they  fhould  build  two  temples,  where  the  articles  of 
the  treaty  fhould  be  lodged  and  kept  as  facred  ;  and 
that  for  the  future  they  fhould  abftain  from  human  fa- 
crifices.  This  was  not  thought  a  dear  purchafe  of  a 
peace  for  which  there  was  fuch  occafion  ;  and  tofhow 
their  gratitude  for  Gelon' s  moderation,  the  Cartha- 
ginians complimented  his  wife  Demaraca  with  a  crown 
of  gold  worth  100  talents. 

From  this  time  we  find  little  mention  of  the  Car- 
thaginians for  70  years.     Some  time  during  this  pe- 
riod, however,  they  had  greatly  extended  their  do- 
minions 
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and  likewife  lhaken  off  the  tribute 
which  gave  them  fo  much  uneafinefs.  They  had 
warm  difputes  with  the  inliabitants  of  Cyrene  the  ca- 
pital of  Cyrenaica,  about  a  regulation  of  the  limits 
of  their  refpeclive  territories.  The  confequence  of 
thefe  difputes  was  a  war,  which  reduced  both  nations 
fo  low,  that  they  agreed  firft  to  a  celfation  of  arms, 
and  then  to  a  peace.  At  laffc  it  was  agreed,  that 
each  ftate  lhould  appoint  two  commilfaries,  who 
mould  fet  out  from  their  refpeclive  cities  on  the  fame 
day,  and  that  the  fpot  on  which  they  met  lhould  be 
the  boundary  of  both  ftates.  In  confequence  of  this, 
two  brothers  called  Philani  were  fent  out  from  Car- 
thage, who  advanced  with  great  celerity,  while  thofe 
from  Cyrene  were  much  more  flow  in  their  motions. 
Whether  this  proceeded  from  accident  or  defigu,  or 
perfidy,  we  are  not  certainly  informed  ;  bnt,  be  this 
as  it  will,  the  Cyreneans  finding  themfelves  greatly 
outftripped  by  the  Philseni,  accufed  them  of  breach 
of  faith,  afferting  that  they  had  fet  out  before  the 
time  appointed,  and  confequently  that  the  convention 
between  their  principals  was  broken.  The  Philaeni 
defired  them  to  propofe  fome  expedient  whereby 
their  differences  might  be  accommodated  ;  promifmg 
to  fubmit  to  it,  whatever  it  might  be.  The  Cyreneans 
then  propofed,  either  that  the  Philasni  mould  retire 
from  the  place  where  they  were,  or  that  they  fhould  be 
buried  alive  upon  the  fpot.  With  this  laft  condition 
the  brothers  immediately  complied,  and  by  their  death 
gained  a  large  extent  of  territory  to  their  country. 
The  Carthaginians  ever  after  celebrated  this  as  a  moil 
brave  and  heroic  action ;  paid  them  divine  honours  ; 
and  endeavoured  to  immortalize  their  names  by  erect  - 
ing  two  altars  there,  with  finable  infcriptions  upon 
them. 

About  the  year  before  Chrift  412,  fome  difputes 
happening  between  the  Egeflines  and  Selinuntines, 
inhabitants  of  two  cities  in  Sicily,  the  former  called 
in  the  Carthaginians  to  their  affiftance  ;  and  this  occa- 
fioned  a  new  invafion  of  Sicily  by  that  nation.  Great 
preparations  were  made  for  this  war  ;  Hannibal, 
whom  they  had  appointed  general,  was  empowered  to 
raife  an  army  equal  to  the  undertaking,  and  equip  a 
fuitable  fleet.  They  alfo  appointed  certain  funds  for 
defraying  all  the  expences  of  the  war,  intending  to  ex- 
ert their  whole  force  to  reduce  the  illand  under  their 
fubjection. 

The  Carthaginian  general  having  landed  his  forces, 
immediately  marched  for  Selinus.  In  his  way  he  took 
Emporium,  a  town  fituated  on  the  river  Mazara  ;  and 
having  arrived  at  Selinus,  he  immediately  inverted  it. 
The  befieged  made  a  very  vigorous  defence  ;  but  at 
lafl  the  city  was  taken  by  florm,  and  the  inhabitants 
were  treated  with  the  utmofl  cruelty.  All  were  maf- 
facred  by  the  favage  conquerors,  except  the  women  who 
fled  to  the  temples  ;  and  thefe  efcaped,  not  through  the 
merciful  difpolition  of  the  Carthaginians,  but  becanfe 
they  were  afraid,  that  if  driven  to  defpair  they  would 
fet  fire  to  the  temples,  and  by  that  means  confume  the 
treafure  they  expecled  to  find  in  thofe  places.  Six- 
teen thoufand  were  maffacred  ;  2250  efcaped  to  Agri- 
gentum  ;  and  the  women  and  children,  about  5000  in 
number,  were  carried  away  captives.  At  the  fame  time 
the  temples  were  plundered,  and  the  city  rafed  to  the 
ground. 
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After  the  reduction  of  Selinus,  Hannibal    laid  liege  Carthage. 

to  Himera  ;  that  city  he  defired  above  all  things  to  be-  '       * ' 

come  mailer  of,  that  he  might  revenge  the  death  of  _£s  likewife 
his  grandfather  Hamilcar,  who  had  been  {lain  before  Himera! 
it  by  Gelon.  His  troops,  fluihed  with  their  late  fuc- 
cefs,  behaved  with  undaunted  courage  ;  but  finding  his 
battering  engines  not  to  anfwer  his  purpofe  fuflicient- 
ly,  he  undermined  the  wall,  fupporting  it  with  large 
beams  of  timber,  to  which  he  afterwards  fet  fire,  and 
thus  laid  part  of  it  flat  on  the  ground.  Notwithlland- 
ing  this  advange,  however,  the  Carthaginians  were 
feveral  times  repulfed  with  great  fiaughter  ;  but  at  lail 
they  became  mailers  of  the  place,  and  treated  it  in  the 
fame  manner  as  they  had  done  Selinus.  After  this, 
Hannibal,  difmiffing  his  Sicilian  and  Italian  allies,  re- 
turned to  Africa. 

The  Carthaginians  were  now  fo   much  elated,  that 
they  meditated  the   reduction    of    the   whole  iiland. 
But  as  the  age  and  infirmities  of  Hannibal  rendered 
him  incapable  of  commanding  the  forces  alone,  they 
joined  in  commiffion  with   him  Imilcar    the   fon  of 
Hanno,  one  of  the  fame  family.     On  the  landing  of 
the  Carthaginian  army,  all  Sicily  was  alarmed,  and 
the  principal  cities  put    themfelves  into  the  belt  ftate       ls 
of  defence  they  were  able.     The    Carthaginians   im-  Agrigen- 
mediately  marched  to  Agrigentum,  and  began  to  bat-  turn  befie- 
ter  the  walls  with  great    fury.     The  befieged,  how-  ged  5 
,  ever,  defended  themfelves  with  incredible  refolution, 
in  a  fally  burnt  all  the  machines  raifed  againfl  their 
city,  and  repulfed  the  enemy    with  great  fiaughter. 
The   Syracufians  in  the  mean  time,  being  alarmed  at 
the  danger  of  Agrigentum,  fent  an    army   to  iis  re- 
lief.    On  their  approach  they    were    immediately  at- 
tacked  by  the   Carthaginians ;  but  after  a  (harp  dif- 
pute the  latter  were  defeated  and  forced    to  fly  to  the 
very  walls  of  Agrigentum,  with  the  lofs  of  6000  men, 
Had  the  Agrigentine  commanders  now  fallied  out,  and 
fallen   upon  the    fugitives,  in  all  probability  the  Car- 
thaginian army  mull  have  been  deflroyed  ;  but  either 
through  fear  or  corruption,  they  refufed  to  ftir  out  of        j$ 
the  place,  and  this  occafioned  the  lofs  of  it     Immenfe  And  takeo. 
booty  was  found  in    the  city  ;  and    the  Carthaginians 
behaved  with  their  ufhal  cruelty,  putting  all  the  inha- 
bitants to  the  fword,  not  excepting  even  thofe  who  had 
fled  to  the  temples. 

The  next  attempt  of  the  Carthaginians  was  defign- 
ed  againfl  the  city  of  Gela :  but  the  Geleans,  being 
greatly  alarmed,  implored  the  protection  of  Syracufe  j 
and,  at  their  requeft,  Dionyfius  was  fent  to  afiift  them 
with  2000  foot  and  400  horfe.  The  Geleans  were 
fo  well  fatisfied  with  his  conduct,  that  they  treated 
him  with  the  high  eft  marks  of  diftinclion  ;  they  even 
fent  ambaffadors  to  Syracufe  to  return  thanks  for  the 
important  fervices  done  them  by  fending  him  thi- 
ther ;  and  foon  after  he  was  appointed  generalillimo 
of  the  Syracufian  forces  and  thofe  of  their  allies  againfl 
the  Carthaginians.  In  the  mean  time  Imilcar,  having 
rafed  the  city  of  Agrigentum,  made  an  incurfion 
into  the  territories  of  Gela  and  Comarina  ;  which 
having  ravaged  in  a  dreadful  manner,  he  carried  off 
fuch  immenfe  quantity  of  plunder,  as  filled  his  whole  17 
camp.  He  then  marched  againfl  the  city :  but  though  Gela  befie- 
it  was  but  indifferently  fortified,  he  met  with  a  very  ged, 
vigorous  refiftance  ;  and  the  place  held  out  for  along 
time  without  receiving  any  afllilan.ee  from  its  aUies. 

2  At 
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■Carthage.  At  laft  Dionyfms  came  to  its  affiilance  with  an  army 
" " 'of  50,000  foot  and  1000  horfe.  With  thefe  he  at- 
tacked the  Carthaginian  camp,  but  was  repulfed  with 
great  lofs  :  after  which,  he  called  a  council  of  war,  the 
refult  of  whofe  deliberations  was,  thatfince  the  enemy 
was  fo  much  fnperior  to  them  in  ftrength,  it  would  be 
hifhiy  imprudent  to  put  all  to  theifliie  of  a  battle  ;  and 
therefore,  that  the  inhabitants  fhould  be  perfuaded  to 
abandon  the  country,  as  the  only  means  of  faving  their 
lives.  In  confequence  of  this,  a  trumpet  was  fent  to 
Imilcar  to  defire  a  ceflation  of  arms  till  the  next  day, 
in  order,  as  was  pretended,  to  bury  the  dead,  but  in 
jg  reality  to  give  the  people  of  Gela  an  opportunity  of 
Abandoned  making  their  efcape.  Towards  the  beginning  of  the 
by  its  inha-  night  the  bulk  of  the  citizens  left  the  place  ;  and  he 
bitauts.  himfelf  with  the  army  followed  them  about  midnight. 
To  amufe  the  enemy,  he  left  2000  of  his  light  arm- 
ed troops  behind  him,  commanding  them  to  make 
fires  all  night,  and  fet  up  loud  fhouts  as  though  the 
army  ftill  remained  in  town.  At  day- break  thefe 
took  the  fame  route  as  their  companions,  and  purfued 
their  march  with  great  celerity.  The  Carthaginians 
finding  the  city  deferted  by  the  greateft  part  of  its 
inhabitants,  immediately  entered  it,  putting  to  death 
all  who  had  remained  ;  after  which,  Imilcar  having 
thoroughly  plundered  it,  moved  towards  Camarina. 
The  inhabitants  of  this  city  had  been  likewife  drawn 
off"  by  Dionyfms,  and  it  underwent  the  fame  fate  with 
Gela. 

Notwithstanding  thefe  fuccefles,  however,  Imilcar 
finding  his  army  greatly  weakened,  partly  bytheca- 
fualties  of  war,  and  partly  by  a  plague  which  broke 
out  in  it,  fent  a  herald  to  Syracufe  to  offer  terms  of 
peace.  His  unexpected  arrival  was  very  agreeable 
to  the  Syracufians,  and  a  peace  was  immediately  con- 
cluded upon  the  following  terms,  viz.  That  the  Car- 
thaginians, befides  their  ancient  acquifitions  in  Sicily, 
mould  ftill  poiTefs  the  countries  of  the  Silicani,  theSe- 
linuntines,  the  Himereans,  and  Agrigentines:  that 
the  people  of  Gela  and  Camarina  fhould  be  permitted 
to  reiide  in  their  refpective  cities,  which  yet  ihould 
be  difmantled,  upon  their  paying  an  annual  tribute  to 
the  Carthaginians  ;  that  all  the  other  Sicilians  fhould 
preferve  their  independency  except  the  Syracufians, 
who  (hould  continue  infubjedtion  to  Dionyfms. 

The  tyrant  of  Syracufe,  however,  had  concluded 
breaks  the  this  peace  with  no  other  view  than  to  gain  time,  and 
treaty.  £o  pat  himfelf  in  a  condition  to  attack  the  Cartha- 
ginian territories  with  greater  force.  Having  ac- 
complifhed  this,  he  acquainted  the  Syracufians  with 
his  defign,  and  they  immediately  approved  of  it  ;  upon 
which  he  gave  up  to  the  fury  of  the  populace  the  per- 
fons  and  pone/lions  of  the  Carthaginians  who  refided 
in  Syracufe,  and  traded  there  on  the  faith  of  treaties. 
As  there  were  many  of  their  fhips  at  that  time  in  the 
harbour,  laden  with  cargoes  of  great  value,  the  people 
immediately  plundered  them  ;  and,  not  content  with 
this,  ranfacked  all  their  houfes  in  a  mofl  outrageous 
manner.  This  example  was  followed  throughout  the 
whole  illand  ;  and  in  the  mean  time  Dionyfms  dif- 
patched  a  herald  to  Carthage  with  a  letter  to  the  fe- 
nate  and  people,  telling  them,  that  if  they  did  not  im- 
mediately withdraw  their  garrifons  from  all  the  Greek 
cities  in  Sicily,  the  people  of  Syracufe  would  treat  them 
as  enemies.  With  this  demand,  however,  he  did  not  al- 


so 
Bionyfius 


low  them  to  comply  ;  for  without  waiting  for  anyan- 
fwer  from  Carthage,  he  advanced  with  his  army  to 
Mount  Eryx,  near  which  ftood  the  city  of  Motya,  a 
Carthaginian  colony  of  great  importance,  and  this  he 
immediately  inverted.  But  foon  after,  leaving  his  bro- 
ther Leptines  to  carry  on  the  attacks,  he  himfelf  went 
with  the  greateft  part  of  his  forces  to  reduce  the  cities 
in  alliance  with  the  Carthaginians.  He  deftroyed 
their  territories  with  fire  and  fword,  cut  down  all  their 
trees  ;  and  then  he  fat  down  before  Egefta  and  Entella, 
moftof  the  other  towns  having  opened  their  gates  at 
his  approach  ;  but  thefe  bafiiing  his  utmoft  efforts,  he 
returned  to  Motya,  and  pufhed  on  the  fiege  of  that 
place  with  the  utmoft  vigour. 

The  Carthaginians,  in  the  mean  time,  though  alarm- 
ed at  the  menage  fent  them  by  Dionyfms,  and  though 
reduced  to  a  miferable  nutation  by  the  plague  which 
had  broken  out  in  their  city,  did  not  deipond,  but  fent 
officers  to  Europe,  with  considerable  fums,  to  raife  troops 
with  the  utmoft  diligence.  Ten  gallies  were  alio  fent 
from  Carthage  to  deftroy  all  the  lhips  that  were  found 
in  the  harbour  of  Syracufe.  The  admiral,  according 
to  his  orders,  entered  the  harbour  in  the  night,  with- 
out being  difcerned  by  the  enemy  ;  and  having  funk 
mofl  of  the  fhips  he  found  there,  returned  without  the 
lofs  of  a  man. 

All  this  while  the  Motyans;defendedthemfelves  with 
incredible  vigour  :  while  their  enemies,  defirous  of 
revenging  the  cruelties  exercifed  upon  their  country- 
men by  the  Carthaginians;  fought  like  lions.  At  laft 
the  place  was  taken  by  ftorm,  and  the  Greek  foldiers 
began  a  general  maflacre.  For  fome  time  Dionyfms 
was  not  able  to  reftrain  their  fury  :  but  at  laft  he 
proclaimed  that  the  Motyans  mould  fly  to  the  Greek 
temples  ;  which  they  accordingly  did,  and  a  flop  was 
put  to  the  daughter  ;  but  the  foldiers  took  care  tho- 
roughly to  plunder  the  town,  in  which  they  found  a 
great  treafure. 

The  following  fpring,  Dionyfms  invaded  the  Cartha- 
ginian territories,  and  made  an  attempt  upon  Egefte  ; 
but  here  he  was  again  difappointed.  The  Carthagi- 
nians were  greatly  alarmed  at  his  progrefs  ;  but,  next 
year,  notwithstanding  a  confiderable  lofs  fuftained  in 
a  fea-fight  with  Leptines,  Himilco  their  general  land- 
ed a  powerful  army  at  Panormus,  feized  upon  Eryx, 
and  then  advancing  towards  Motya,  made  himfelf  ma- 
fter  of  it,  before  Dionyfms  could  fend  any  forces  to  its 
relief.  He  next  advanced  to  Meflana,  which  he  like- 
wife  befieged  and  look  ;  after  which  mofl  of  the  Siculi 
revolted  from  Dionyfms. 

Notwithstanding  this  defection,  Dionyfms,  finding 
his  forces  ftill  amount  to  30,000  fcot  and  3000  horfe, 
advanced  againft  the  enemy.  At  the  fame  time,  Lep- 
tines was  fent  with  the  Syracufian  fleet  againft  that  of 
the  Carthaginians,  but  with  pofitive  orders  not  to 
break  the  line  of  battle  upon  any  account  whatever. 
But,  notwithstanding  thefe  orders,  he  thought  proper 
to  divide  his  fleet,  and  the  confequence  of  this  was  a 
total  defeat ;  above  ico  of  the  Syracufian  galleys  being 
funk  or  taken,  and  20,000  of  their  men  killed  in  the 
battle  or  in  the  pursuit.  Dionyfms  difheartened  by  this 
misfortune,  returned  with  his  army  to  Syracufe,  being 
afraid  that  the  Carthagenian  fleet  might  become  ma- 
tters of  that  city,  if  he  fhould  advance  to  fight  the  land 
army.     Himilco  did  not  fail  immediately  to  in v eft  the 
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Carthage,  capital ;  and  had  certainly  become  mailer  of  it,  and 
"  confequently  of  the  whole  ifland,  had  not  a  molt  ma- 
lignant  peitilence  obliged  him  to  defift  from  all  further 
operations.  This  dreadful  malady  made  great  havock 
among  his  forces  both  by  fea  and  land  ;  and  to  com- 
plete his  misfortunes,  Dionyfius  attacked  him  unexpec- 
tedly, totally  ruined  his  fleet,  and  made  himfelf  matter 
of  his  camp. 

Himilco  finding  himfelf  altogether  unable  to  futtain 
another  attack,  was  obliged  to  come  to  a  private 
agreement  with  Dionyfius  ;  who  for  300  talents  con- 
fented  to  let  him  efcape  to  Africa,  with  the  mattered 
remains  of  his  fleet  and  army.  The  unfortunate  ge- 
neral arrived  at  Carthage,  clad  in  mean  and  fordid 
attire,  where  he  was  met  by  a  great  number  of  peo- 
ple bewailing  their  fad  and  inaufpicious  fortune.  Hi- 
milco joined  them  in  their  lamentations  ;  and  being 
unable  to  furvive  his  misfortunes,  put  an  end  to  his 
own  life.  He  had  left  Mago  in  Sicily,  to  take  care 
of  the  Carthaginian  interetts  in  the  beft  manner  he 
could.  In  order  to  this,  Mago  treated  all  the  Sicilians 
fubjedt  to  Carthage  with  the  greateft  humanity ;  and 
having  received  a  confiderable  number  of  foldiers 
from  Africa,  he  at  laft  formed  an  army  with  which 
he  ventured  a  battle  :  in  this  he  was  defeated,  and 
driven  out  of  the  field,  with  the  lofs  of  800  men ; 
which  obliged  him  to  defitt  from  farther  attempts  of 
that  nature. 

Notwithttanding  all  thefe  terrible  difatters,  the  Car- 
thaginians could  not  forbear  making  new  attempts  up- 
on the  ifland  of  Sicily;  and  about  the  year  before 
Chrift  392,  Mago  landed  in  it  with  an  army  of  80,000 
men.  This  attempt,  however,  was  attended  with  no 
better  fuccefs  than  before  ;  Dionyfius  found  means  to 
reduce  him  to  fuch  ttraits  for  want  of  provilions,  that 
he  was  obliged  to  fue  for  peace.  This  continued  for 
nine  years,  at  the  end  of  which  the  war  was  renewed 
with  various  fuccefs:  It  continued  with  little  interrup- 
tion till  the  year  before  Chrift  36  7,  when,  the  Syra- 
cufian  ftate  being  rent  by  civil  diflentions,  the  Car- 
thaginians thought  it  a  proper  time  to  exert  them- 
felves,  in  order  to  become  matters  of  the  whole  ifland. 
They  fitted  out  a  great  fleet,  and  entered  into  alliance 
withlcetas,  tyrant  of  Leonrini,  who  pretended  to  have 
taken  Syracufe  under  his  protection.  By  this  treaty, 
the  two  powers  engaged  to  afhft  each  other,  in  order  to 
expel  Dionyfius  II.  after  which  they  were  to  divide 
the  ifland  between  them.  The  Syraculians  applied  for 
fuccours  to  the  Corinthians  ;  and  they  readily  fent 
them  a  body  of  troops  under  the  command  of  Timo- 
leon  an  experienced  general.  By  a  ftratagem,  he  got 
his  forces  landed  at  Taurominium.  The  whole  of 
them  did  not  exceed  1200  in  number:  yet  with 
thefe  he  marched  againft  Icetas,  who  was  at  the 
head  of  5000  men;  his  army  he  furprifed  at  flip- 
per, put  300  of  them  to  the  fword,  and  took  600 
prifoners.  He  then  marched  to  Syracufe,  and  broke 
into  one  part  of  the  town  before  the  enemy  had  any 
notice  of  his  approach  :  here  he  took  pott,  and  defend- 
ed himfelf  with  fuch  refolution,  that  he  could  not  be 
diflodged  by  the  united  power  of  Icetas  and  the  Car- 
38  thaginians. 
Foolifhcon-  In  this  place  he  remained  for  fome  time,  in  expec- 
duct  of  the  tation  of  a  reinforcement  from  Corinth  ;  till  the  arri- 
^"dirwrT  va*  °f  which,  he  did  not  judge  it  practicable  to  extend 
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the  Corinthian  fuccours  were  detained  by  tempettuous  *— —* ' 

weather  at  Thurium,  potted  a  ttrong  fquadron,  under 
Hanno  their  admiral,  to  intercept    them  in  their  paf- 
fage  to  Sicily.     But  that  commander,  not  imagining 
the  Corinthians  would  attempt  a  pallage  to  Sicily  in 
fuch  a  flormy  feafon,  left  his  ttation  at  Thurium,  and 
ordering  his  feamen  to  crown  themfelves  with  garlands, 
and  adorn  their  veflels  with  bucklers  both  of  the  Greek 
and  Carthaginian  form,  failed  to  Syracufe  in  a  triumph- 
ant manner.  Upon  his  arrival  there,  he  gave  the  trcops- 
in  the  citadel  to  understand,  that  he  had  taken  the  fuc- 
cours Timoleon  expected,  thinking  by  this  means  to 
intimidate   them  to  furrender.     But,  while  he   thus 
trifled  away  his  time,  the  Corinthians  marched  with 
great  expedition  to  Rhegium,  and,  taking  the  advan- 
tage of  a  gentle  breeze,  were  eafily  wafted  over  into        29- 
Sicily .   Mago,  the  Carthaginian  general,  was  no  fooner  Cowardies. 
informed  of  the  arrival  of  this  reinforcement,  than  he  of  Mago. 
was  flruck  with  terror,  though  the  whole  Corinthian 
army  did  not  exceed  4000  men  ;  and,  focn  after,  fear- 
ing a  revolt  of  his  mercenaries,  he  weighed  anchor,  in 
fpite  of  all  the  remonftrances  of  Icetas,  and  fet  fail  for 
Africa.     Here  he  no  lboner  arrived,  than,  overcome 
with  grief  and  fhame  for  his  unparalleled  cowardice,  he 
laid  violent  hands  on  himfelf.     His  body  was  hung  up- 
on a  gallows  or  crofs,  in  order  to  deter  fucceeding  ge- 
nerals from  forfeiting  their  honour  in  fo  flagrant  a  man- 
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After  the  flight  of  Mago,  Timoleon  carried  all  be-  Exploits  o£ 
fore  him.     He  obliged  Icetas  to  renounce  his  alliance  Timoleon. 
with  the  ttate  of  Carthage,  and  even  depofed  him,  and 
continued  his  military  preparations  with  the  greateft 
vigour.     On  the  other  hand,  the  Carthaginians  pre- 
pared for  the  enfuing  campaign  with  the  greateft  ala  - 
crity.     An  army  of  70,000  men  was  fent  over,  with  a 
fleet  of  200  ihips  of  war,  and    1000  transports    laden 
with  warlike  engines,  armed  chariots,  horfes,  and  all 
other  forts  of  provilions.     This  immenfe  multitude., 
however,  was  overthrown  on  the  banks  of  the  Crime- 
ins  by  Timoleon  :   10,000  were  left  dead  on  the  field 
of  battle;  and  of  thefe,  above  3000  were  native  Car- 
thaginians of  the    beft   families   in  the  city.     Above 
15,000  were  taken  prifoners  ;  all  their    baggage    and 
provilions,  with  200  chariots,   1000  coats  of  mail,  and 
10,000  lhields,  fell  into  Timoleon's  hands.    The  fpoil, 
which  conlifted  chiefly  of  gold  and  lilver,  was  fo  im- 
menfe, that  the  whole  Sicilian  army  was  three  days  in 
collecting  it  and  ftripping  the  flain.     After  this  lignal: 
victory,  he  left  his  mercenary  forces  upon  the  frontiers 
of  the   enemy,  to  plunder  and  ravage   the    country ; 
while  he  himfelf  returned  to  Syracufe  with  the  reft  of 
his  army,  where  he  was  received  with  the  greateft  de- 
monftrationsof  joy.     Soon  after,  Icetas,  grown  weary 
of  his  private  itation,  concluded  a  new  peace  with  the 
Carthaginians  ;   and,  having  allembled  an  army,  ven- 
tured an  egagement  with   Timoleon  :  but  in   this  he 
was  utterly   defeated  ;  and  himfelf,  with   Eupolemus 
his   fon,  and   Euthymus  general  of  his  horfe,  were 
brought    bound    to  Timoleon  by   their  own  foldiers. 
The  two  firft  were  immediately  executed  as  tyrants 
and  traitors,  and  the  laft  murdered  in  cold  blood  ;  Ice- 
tas's  wives  and  daughters  were  likewife  cruelly  put  to 
death  after  a  public  trial.     In  a  fhort  time  after,  Ma- 
mercus,  another  of  the  Carthaginian  confederates,  was 
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Carthage,  overthrown  by  Timoleon,  with  the  lofs  of  2000  men. 
' *" — '  Thefe  misfortunes  induced  the  Carthaginians  to  con- 

Peacf/con-  clude  a  Peace  on  the  f°llowing  terms  :  That  all  the 
eluded.  *  Greek  cities  mould  be  fet  free  ;  that  the  river  Halycus 
mould  be  the  boundary  between  the  territories  of  both 
parties;  that  the  natives  of  the  cities  fubjed  to  the 
Carthaginians  mould  be  allowed  to  withdraw,  if  they 
pleafed,  to  Syracufe,  or  its  dependencies,  with  their 
families  and  effeds ;  and  laftly,  that  Carthage  fliould 
not,  for  the  future,  give  any  affiftance  to  the  remain- 
ing tyrants  againft  Syracufe. 

About  316  years  before  Chrift,  we  find  the  Car- 
thaginians engaged  in  another  bloody  war  with  the 
Sicilians,  on  the  following  occafion.  Soiiftratus,  who 
had  ufurped  the  fupreme  authority  at  Syracufe,  having 
been  forced  by  Agathocles  to  raife  the  iiege  of  Rhe- 
gium,  returned  with  his  mattered  troops  to  Sicily. 
But  foon  after  this  unfuccefsful  expedition,  he  was  ob- 
liged to  abdicate  the  fovereignty  and  quit  Syracufe. 
With  him  were  expelled  above  600  of  the  principal 
citizens,  who  were  fufpeded  of  having  formed  a  de- 
fign  to  overturn  the  plan  of  government  which  then 
prevailed  in  the  city.  As  Soiiftratus  and  the  exiles 
thought  themfelves  ill  treated,  they  had  recourfe  to 
the  Carthaginians,  who  readily  efpoufed  their  caufe. 
Hereupon  the  Syracufians  having  recalled  Agathocles, 
who  had  before  been  banifhed  by  Soiiftratus,  appointed 
him  commander  in  chief  of  all  their  forces,  principally 
on  account  of  the  known  averfion  he  bore  that  tyrant. 
The  war,  however,  did  not  then  continue  long ;  for 
Soiiftratus  and  the  exiles  were  quickly  received  again 
into  the  city,  and  peace  was  concluded  with  Carthage: 
the  people  of  Syracufe,  however,  finding  that  Aga- 
thocles wanted  to  make  himfelf  abfolute,  exacted  an 
oath  from  him,  that  he  would  do  nothing  to  the  pre- 
judice of  the  democracy.  But,  notwithltanding  this 
oath,  Agathocles  purfued  his  purpofe,  and  by  a  ge- 
neral maffacre  of  the  principal  citizens  of  Syracufe 
raifed  himfelf  to  the  throne.  For  fome  time  he  was 
obliged  to  keep  the  peace  he  had  concluded  with  Car- 
thage ;  but  at  laft  finding  his  authority  eftablifhed, 
and  that  his  fubjeds  were  ready  to  fecond  his  ambiti- 
ous defigns,  he  paid  no  regard  to  his  treaties,  but  im- 
mediately made  war  on  the  neighbouring  ftates,  which 
he  had  exprefsly  agreed  not  to  do,  and  then  carried 
his  arms  into  the  very  heart  of  the  iiland.  In  thefe 
expeditions  he  was  attended  with  fuch  fuccefs,  that  in 
two  years  time  he  brought  into  fubjedion  all  the 
Greek  part  of  Sicily.  This  being  acconrplifhed,  he 
committed  great  devastations  in  the  Carthaginian  ter- 
ritories, their  general  Hamilcar  not  offering  to  give 
him  the  leaft  disturbance.  This  perfidious  condud 
greatly  incenfed  the  people  of  thofe  driftrids  againft 
Hamilcar,  whom  they  accufed  before  the  fenate.  He 
died,  however,  in  Sicily  ;  and  Hamilcar  the  fon  of 
Gifco  was  appointed  to  Succeed  him  in  the  command 
of  the  forces.  The  laft  place  that  held  out  againft 
Agathocles  was  Melfana,  whither  all  the  Syraculian 
exiles  had  retired.  Patiphilus,  Agathocles's  general, 
found  means  to  cajole  the  inhabitants  into  a  treaty  j 
which  Agathocles,  according  to  cuftom.  paid  no  re- 
gard to,  but  as  foon  as  he  was  in  poil'eifion  of  the 
town,  cut  off  all  thofe  who  had  oppofed  his  govern- 
ment. For,  as  he  intended  to  profecute  the  war  with 
the  utmoil  vigour   againft  Carthage,  he  thought  it  a 
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point  of  good  policy  to  deftroy  as  many  of  his  Sicilian  Carthage 
enemies  as  poiuble.  ' ^— — ' 

The  Carthaginians  in  the  mean  time  having  landed  Defeated 
a  powerful  army  in  Sicily,  an  engagement  foon  enfued,  by  the  ear- 
in  which  Agathocles  was   defeated   with  the  lofs  of  thaginians, 
7000  men.     After  this  defeat  he  was  obliged   to  Shut  and  befie- 
himfelf  up  in  Syracufe,  which  the  Carthaginians  im-  £ed  in  sy- 
mediately  invelted,  andmoft  of  the  Greek  ftates  in  the  racufe' 
iiland  fubmitted  to  them. 

Agathocles  feeing  himfelf  ftripped  of  almoft  all  his 
dominions,  and  his  capital  itfelf  in  danger  of  falling 
into  the  hands  of  the  enemy,  formed  a  defign  which, 
were  it  not  attefted  by  writers  of  undoubted  authority,  ,j 
would  feem  abfolutely  incredible.  This  was  no  lefs  He  invade* 
than  to  transfer  the  war  into  Africa,  and  lay  fiege  to  Africa, 
the  enemy's  capital,  at  a  time  when  he  himfelf  was 
befieged,  and  only  one  city  left  to  him  in  all  Sicily. 
Before  he  departed,  however,  he  made  all  the  necef- 
fary  preparations  for  the  defence  of  the  place,  and  ap- 
pointed hisbrother  Antandrus  governor  of  it.  He  alfo 
gave  permiffion  to  all  who  were  not  willing  to  ftand 
the  fatigues  of  a  liege  to  retire  out  of  the  city.  Many 
of  the  principal  citizens,  Juftin  fays  1600,  accepted 
of  this  offer  ;  but  they  were  no  fooner  got  out  of  the 
place,  than  they  were  cut  off  by  parties  pofted  on  the 
road  for  that  purpofe.  Having  feized  upon  their 
eltates,  Agathocles  raifed  a  confiderable  firm,  which 
was  intended  in  fome  meafure  to  defray  the  expence 
of  the  expedition  ;  however,  he  carried  with  him  only 
50  talents  to  fupply  his  prefent  -wants,  being  well  af- 
fured  that  he  fliould  find  in  the  enemy's  country  what- 
ever was  neceffary  for  his  fubfiftence.  As  the  Cartha- 
ginians had  a  much  fuperior  fleet,  they  for  fome  time 
kept  the  mouth  of  the  harbour  blocked  up :  but  at 
laft  a  fair  opportunity  offered  ;  and  Agathocles  hoift- 
ing  fail,  by  the  adivity  of  his  rowers  foon  got  clear 
both  of  the  port  and  city  of  Syracufe.  The  Cartha- 
ginians purfed  him  with  all  poflible  expedition  ;  but, 
notwithstanding  their  utmoft  efforts,  Agathocles  got 
his  troops  landed  with  very  little  oppofition.  3g 

.  Soon  after  his  forces  were  landed,  Agathocles  burnt  He  burns 
his  fleet,  probably  that  his  foldiers  might  behave  with  his  fieet.- 
the  greater  refolution,  as  they  faw  no  poffibility  of 
flying  from  their  danger.  He  firft  advanced  to  a  place 
called  the  Great  City.  This,  after  a  feeble  reliftance, 
he  took  and  plundered.  From  hence  he  marched  to 
Tunis,  which  furrendered  on  the  firft  fummons ;  and 
Agathocles  levelled  both  places  with  the  ground. 

The  Carthaginians  were  at  firft  thrown  into  the 
greateft  confternation ;  but  foon  recovering  themfelves, 
the  citizens  took  up  arms  with  fo  much  alacrity,  that 
in  a  few  days  they  had  on  foot   an  army  of  40,000        37 
foot  and  1000  horfe,  with  2000  armed  chariots.     The  Carthigini- 
command  of  this  army  they  entrufted  to  Hanno  and  ans  defeat- 
Bomilcar,  two  generals  between  whom  there  fubiifted  ed* 
a  great  animolity.     This  occasioned  the  defeat  of  their 
whole  army  with  the  lofs  of  their  camp,  though  all 
the  forces  of  Agathocles    did  not  exceed    14,000  in 
number .     Among  other  rich  fpoils  the  conqueror  found 
many  chariots  of  curious  workmanihip,  which  carried 
20,000  pair  of  fetters  and  manacles  that   the  enemy 
had  provided  for  the  Sicilian  prisoners.     After  this  de- 
feat, the  Carthaginians,  fuppofing  themfelves  to  have  thod  of 
fallen  under  the  difpleafure  of  their  deities  on  account  a '''" 
of  their  negleding  to  Sacrifice  children  of  noble  fami- 
lies 
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Carthage,  lies  to  them,  refolved  to  expiate  this  guilt.  Accord- 
ingly 200  children  of  the  firft  rank  were  Sacrificed  to 
their  bloody  gods,  befides  300  other  perfons  who  vo- 
luntarily offered  themfelves  to  pacify  the  wrath  of  thefe 
deities. 

After  thefe  expiations,  Hamilcar  was  recalled  from 
Sicily.  When  the  meflengers  arrived,  Hamilcar  com- 
manded them  not  once  to  mention  the  victory  of  A- 
gathocles  ;  but,  on  the  contrary,  to  give  out  among 
the  troops  that  he  had  been  entirely  defeated,  his  forces 
all  cut  off,  and  his  fleet  deftroyed  by  the  Carthagini- 
ans. This  threw  the  Syracufians  into  the  utmoft  de- 
spair ;  however,  one  Eurymnon,  an  Etolian,  prevailed 
upon  Antandrus,  not  to  confent  to  a  capitulation,  but 
to  ftand  a  general  aflault.  Hamilcar  being  informed 
of  this,  prepared  his  battering  engines,  and  made  all 
the  neceflary  preparations  to  ftorm  the  town  without 
delay.  But  while  matters  remained  in  this  lltuation, 
a  galley,  which  Agathocles  had  caufed  to  be  built  im- 
mediately after  the  battle,  got  into  the  harbour  of  Sy- 
racufe, and  acquainted  the  inhabitants  with  the  cer- 
tainty of  Agathocles's  victory.  Hamilcar  obferving 
that  the  garrifon  flocked  down  to  the  port  on  this  oc- 
cafion,  and  expecting  to  find  the  walls  unguarded,  or- 
dered his  foldiers  to  erect  fcaling-ladders,  and  begin 
the  intended  aflault.  The  enemy  having  left  the  ram- 
parts quite  expofed,  the  Carthaginians  mounted  them 
without  being  difcerned,  and  had  almoft  poflefled  them- 
felves of  an  entire  part  lyingbetween  two  towers,  when 
the  patrol  discovered  them.  Upon  this  a  warm  difpute 
enfued  ;  but  at  laft  the  Carthaginians  were  repulfed 
with  lofs.  Hamilcar,  therefore,  finding  it  in  vain  to 
continue  the  fiege  after  fuch  glad  tidings  had  reftored 
life  and  foul  to  the  Syracufians,  drew  off  his  forces, 
and  fent  a  detachment  of  5000  men  to  reinforce  the 
troops  in  Africa.  He  ftill  entertained  hopes,  how- 
ever, that  he  might  oblige  Agathocles  to  quit  Africa, 
and  return  to  the  defence  of  his  own  dominions.  He 
fpent  fome  time  in  making  himfelf  matter  of  fuch  ci- 
ties as  fided  with  the  Syracufians;  and  after  having 
brought  all  their  allies  under  Subjection,  returned  again 
to  Syracufe,  hoping  to  furprife  it  by  an  attack  in  the 
Isdefeated  night-time.  But  being  attacked  while  advancing  thro' 
and  taken  narrow  panes,  where  his  numerous  army  had  not  room 
prifoner  to  aft^  he  was  defeated  with  great  flaugther,  and  him- 
felf taken  prifoner,  carried  into  Syracufe,  and  put  to 
death. 

In  the  mean  time  the  Agrigentines,  finding   that 
the  Carthaginians  and  Syracufians  had  greatly  weak- 
tempt  the    ened  each  other  by  this  war,  thought  it  a  proper  op- 
fovercignty  portunity    to  attempt    the  fovereignty   of   the  whole 
«  Mcily.     jflanc]#      They  therefore    commenced   a  war  againft 
both  parties  ;  and  profecuted  it  with  fuch  fuccefs,  that 
in  a  fhort  time  they  wrefted  many  places  of  note  both 
out  of  the  hands  of  the   Syracufians   and   Carthagi- 
.,        nians. 
Sucxefs  of       In    Africa   the  tyrant  carried    every  thing   before 
Agathocles  him.     He  reduced  mod  of  the  places  of  any   note  in 
In  Africa,    the  territory  of  Carthage  ;   and  hearing  that  Elymas 
king  of   Libya  had  declared  againft  him,  he  immedi- 
ately entered  Libya   Superior,  and  in  a    great  battle 
overthrew  that  prince,  putting  to  the   fword    a  good 
part  of  his  troops,  and  the  general  who  commanded 
them  ;    after  which  he  advanced  againli  the  Carthagi- 
nians with  fuch  expedition,  that  he  Surprifed  and  de- 
Vol.    IV, 
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feated  them,  with  the  lofs  of  2000  killed,  and  a  great  Car&hage, 
number  taken  prifoners.  He  next  prepared  for  the  '  *  ' 
fiege  of  Carthage  itfelf ;  and  in  order  thereto  advanced 
to  a  poft  within  five  miles  of  that  city.  On  the  other 
hand,  notwithstanding  the  great  leffes  they  had  al- 
ready fuftained,  the  Carthaginians,  with  a  powerful 
army,  encamped  betv/een  him  and  their  capital.  In 
this  Situation  Agathocles  received  advice  of  the  defeat 
of  the  Carthaginian  forces  before  Syracufe,  and  the 
head  of  Hamilcar  their  genera!.  Upon  this  he  imme- 
diately rode  up  to  the  enemy's  camp,  andihowing  them 
the  head,  gave  them  an  account  of  the  total  destruc- 
tion of  their  army  before  Syracufe.  This  threw  them 
into  fuch  confternation,  that  in  all  human  probability 
Agathocles  would  have  made  himfelf  mafter  of  Car- 
thage, had  not  an  unexpected  mutiny  arifen  in  his 
camp,  which  gave  the  Carthaginians  an  opportunity 
of  recovering  from  their  terror.  .  44. 

The  year  following  an  engagement  happened,  in  He  makes 
which  neither  party  gained  any  great  advantage  :  but  an  alliance 
foon  after  the   tyrant,  notwithstanding  all  his    victo-  withOphel- 
ries,  found  himfelf  unable  to  carry  on  the  war  alone  ;  a'» 
and  therefore  endeavoured  to  gain  over  to  his  interelt 
Ophelias,  one  of  the  captains  of  Alexander  the  Great. 
In  this  he  perfectly    fucceeded  ;  and,   to  fucconr   his 
new  ally  the  more  effectually,  Ophelias  fent  to  Athens 
for  a  body  of  troops.      Having  Smithed  his   military 
preparations,   Ophelias  found  his  army   to   confift  of 
10,000  foot   and   600  horfe,  all  regular    troops,   be- 
fides 100  chariots,  and  a   body  of   10,000  men,    at- 
tended by  their  wives  and  children,  as  though  be  had 
been  going  to  plant   a  new  colony.      At  the    head  of 
thefe  forces  he  continued   his  march  towards  Agatho* 
cles  for  18  days  ;  and   then  encamped  at  Automolse, 
a  city  about  3000  Stadia  diftant  Srom  the  capital  oS  his 
dominions.     From    thence  he  advanced  through    the 
Regio  Syrtica  ;  but  Sound  himSelS  reduced  to  Such  ex- 
tremities, that  his  army  was  in  danger  oS  perifhing  for 
want  of  bread,  water,   and  other  provilions.     They 
were  alSo  greatly  annoyed  by  Serpents  and  wild  beafis, 
with  which  that  deSert  region  abounded.  The  Serpents 
made  the  greateSt  havock  among  the  troops  ;  for,  be* 
ing  of  the  fame  colour  with  the  earth,  and  extremely 
venomous,  many  foldiers,  who  trod  upon  them  with- 
out feeing  them,  were  flung  to  death.     At  laft,  after 
a  very  fatiguing  inarch  of  two  months,  he  approached 
Agathocles,  and  encamped  at  a   fmall   diflance  from 
him,  to  the  no  fmall  terror  of  the  Carthaginians,  who 
apprehended   the  moft  fatal  confequences   from    this 
junction.     Agathocles  at  firft  carefled  him,    and   ad-  wyl0m  j^ 
vifed  him   to  take  all  poflible  care  of  his  troops   that  treacher- 
had  undergone  fo   many  fatigues  ;    but  foon  after   cut  eufiy  mur° 
him  off  by  treachery,  and  then  by  fair  words  and  pro-  dcrs- 
mifes  perfuaded  his  troops  to  fervc  under  himfelf. 

Agathocles  now  finding  himfelf  at  the  head  of  a 
numerous  army,  affumed  the  tirle  of  King  of  Africa, 
intending  foon  to  complete  his  conquefls  by  the  re- 
duction of  Carthage.  He  began  with  the  fiege  of 
Utica,  which  was  taken  by  aflault.  After  this  he 
marched  againft  Hippo  Diarrhytus,  the  Biferta  of  the 
moderns,  which  was  alfo  taken  by  ftorm  ;  and  after 
this  moft  of  the  people  bordering  upon  the  fea-coafts, 
and  even  thoSe  who  inhabited  the  inland  parts  of  the 
country,  fubmitted  to  him.  But  in  the  midft  of  this  js0},ij „et| 
career  of  fuccefs,  the  Sicilians  formed  an  aflbciarion  in  to  return 
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favour  of  liberty  ;  which  obliged  the  tyrant  to  return 
home,  leaving  his  fon  Archagathus  to  carry  on  the  war 
in  Airica. 

Archagathus,  after  his  father's  departure,  greatly 
extended  the  African  conquefts.  He  fent  Eumachus 
at  the  head  of  a  large  detachment  to  invade  fome  of 
the  neighbouring  provinces,  while  he  himfelf,  with 
the  greateft  part  of  his  army,  obferved  the  motions 
of  the  Carthaginians.  Eumachus  falling  into  Numi- 
dia,  firft  took  the  great  city  of  Tocas,  and  conquer- 
ed feveral  of  the  Numidian  cantons.  Afterwards  he 
bcfieged  and  took  Pbellina  ;  which  was  attended  with 
the  fubmillion  of  the  Afphodelodians,  a  nation,  accor- 
ding to  Diodorus,  as  black  as  the  Ethiopians.  He 
then  reduced  feveral  cities  ;  and  being  at  laft  elated 
with  fuch  a  run  of  good  fortune,  refolvcd  to  penetrate 
into  the  more  remote  parts  of  Africa.  Here  he  at 
firft  met  with  fuccefs  j  but  hearing  that  the  barbarous 
nations  were  advancing  in  a  formidable  body  to  give 
him  battle,  he  abandoned  his  conquefts,  and  retreated 
with  the  ut moll  precipitation  towards  the  fea-coafts, 
after  having  loft  abundance  of  men. 

This  unfortunate  expedition  made  a  great  altera- 
tion for  the  worfe  in  the  affairs  of  Archagathus.  The 
Carthaginians  being  informed  of  Eumachas's  bad  fuc- 
cefs, refolved  to  exert  themfelves  in  an  extraordinary 
manner  to  repair  their  former  loffes.  They  divided 
their  forces  into  three  bodies  :  one  of  thefe  they  fent 
to  the  fea-coafts,  to  keep  the  towns  there  in  awe  ; 
another  they  difpatched  into  the  Mediterranean  parts, 
to  preferve  the  allegiance  of  the  inhabitants  there  ; 
and  the  laft  body  they  ordered  to  the  Upper  Africa, 
10  fupport  their  confederates  in  that  country.  Archa- 
gathus being  apprifed  of  the  motions  of  the  Cartha- 
ginians, divided  his  forces  likewife  into  three  bodies. 
One  of  thefe  he  fent  to  obferve  the  Carthaginian 
troops  on  the  fea-coafts,  with  orders  to  advance  af- 
terwards into  the  Upper  Africa  ;  another  under  the 
command  of  iEfchrion,  one  of  his  generals,  he  pofted 
at  a  proper  diftance  in  the  heart  of  the  country,  to 
have  an  eye  both  on  the  enemy  there  and  the  barba- 
rous nations  ;  and  with  the  laft,  which  he  led  in  per- 
fon,  he  kept  nearer  Carthage,  preferving  a  commu- 
nication with  the  other  two,  in  order  to  fend  them 
fuccours,  or  recal  them,  as  the  exigency  of  affairs 
ihould  require. — The  Carthaginian  troops  fent  into 
the  heart  of  the  country,  were  commanded  by  Han- 
no,  a  general  of  great  experience,  who  being  inform- 
ed of  the  approach  of  iEfchrion,  laid  an  ambufcude 
for  him,  into  which  he  was  drawn  and  cut  off  with  4000 
foot  and  200  horfe.  Himilco,  who  commanded  the 
Carthaginian  forces  in  Upper  Africa,  having  advice 
of  Eumachus's  march,  immediately  advanced  againfl 
him.  An  engagement  enfued,  in  which  the  Greeks 
were  almoft  totally  cut  off,  or  periflied  with  thirft  af- 
ter the  battle,  out  of  8000  foot  only  30,  and  of  Soo 
horfe  only  40,  having  the  good  fortune  to  make  their 
ei'cape. 

Archagathus  receiving  the  melancholy  news  of 
thefe  two  defeats,  immediately  called  in  the  detach- 
ments he  had  fent  out  to  harafs  the  enemy>  which 
would  otherwife  have  been  inflanily  cut  off.  He  was, 
however,  in  a  fhort  time  hemmed  in  on  all  fides  in 
fnch  a  manner  as  to  be  reduced  to  the  laft  extremity 
lor  want  of  provifions;  and  ready  every  moment  to 


be  fwallowed  up  by  the  numerous  forces  which  fur* 
rounded  him.  In  this  deplorable  fituation  Agathocles 
received  an  exprefs  from  Archagathus,  acquainting 
him  of  the  lolfes  he  had  fuftained,  and  the  fcarcityof 
provisions  he  laboured  under.  Upon  this  the  tyrant, 
leaving  the  care  of  the  Sicilian  war  to  one  Leptines, 
by  a  ftratagem  got  18  Etrufcan  mips  that  came  to 
his  afliitance  out  of  the  harbour;  and  then  engaging 
the  Carthaginian  fquadron  which  lay  in  its  neighbour- 
hood, took  five  of  their  {hips,  and  made  all  their 
men  prifoners.  By  this  means  he  became  mafter  of 
the  port,  and  fecured  a  palfage  into  it  for  the  mer- 
chants of  all  nations,  which  foon  reftored  plenty  to 
that  city,  where  the  famine  before  had  begun  to  make 
great  havock.  Supplying  himfelf,  therefore,  with  a 
fufficient  quantity  of  neceflaries  for  the  voyage  he 
was  going  to  undertake,  he  immediately  fet  fail  for 
Africa. 

Upon  his  arrival  in  this  country,  Agathocles  re- 
viewed his  forces,  and  found  them  to  confitt  of  6000 
Greeks,  as  many  Samnites,  Celtes,  and  Etrufcans  ; 
betides  10,000  Africans,  and  1500  horfe.  As  he 
found  his  troops  almoft  in  a  ftateof  defpair,  he  thought 
this  a  proper  time  for  offering  the  enemy  battle.  The 
Carthaginians,  however,  did  not  think  proper  to  ac- 
cept the  challenge  ;  efpecially  as  by  keeping  clofe  in 
their  camp,  where  they  had  plenty  of  every  thing, 
they  could  ftarve  the  Greeks  t®  a  furrender  without 
ftriking  a  ftroke.  Upon  this  Agathocles  attacked  the 
Carthaginian  camp  with  great  bravery,  made  a  con- 
fiderable  impreffion  upon  it,  and  might  perhaps  have 
carried  it,  had  not  his  mercenaries  deferted  him  almoft 
at  the  firft  onfet.  By  this  piece  of  cowardice  he  was 
forced  to  retire  with  precipitation  to  his  camp,  whither 
the  Carthaginians  purfued  him  very  clofely,  doing 
great  execution  in  the  purfuir. 

The  next  night,  the  Carthaginians  facrificed  all  the 
prifoners  of  diftinclion  as  a  greatful  acknowledgment 
to  the  gods  for  the  victory  they  had  gained.  While 
they  were  employed  in  the  inhuman  work,  the  wind, 
fuddenly  riling,  carried  the  flames  to  the  facred  ta- 
bernacle near  the  altar,  which  was  entirely  confumed, 
as  well  as  the  general's  tent,  and  thofe  of  the  princi- 
pal officers  adjoining  to  it.  A  dreadful  alarm  took 
place  through  the  whole  camp,  which  was  heightened 
by  the  great  progrefs  the  fire  made.  For  the  foldiers 
tents  conlifting  of  very  combuftible  materials,  and  the 
wind  blowing  in  a  moft  violent  manner,  the  whole 
camp  was  almoft  entirely  laid  in  afhes  ;  and  many  of 
the  foldiers  endeavouring  to  carry  off  their  arms,  and 
the  rich  baggage  of  their  officers,  periflied  in  the 
flames.  Some  of  thofe  who  made  their  cfcape  met 
with  a  fate  equally  unhappy  :  For,  after  Agathocles 
had  received  the  laft  blow,  the  Africans  deferted  him, 
and  were  in  that  inftant  coming  over  in  a  body  to  the 
Carthaginians.  Thefe,  the  perfons  who  were  flying 
from  the  flames  took  to  be  the  whole  Syracufian  ar- 
my advancing  in  order  of  battle  to  attack  their  camp. 
Upon  this  a  dreadful  confufion  enfued.  Some  took 
to  their  heels  ;  others  fell  down  in  heaps  one  upon 
another;  and  others  engaged  their  ..comrades,  mif- 
taking  them  for  the  enemy.  Five  thoufand  men  loft 
their  lives  in  this  tumult,  and  the  reft  thought  proper 
to  take  refuge  within  the  walls  of  Carthage  ;  nor 
could  the  appearance  of  day-light,  for  fome  time,  dif- 
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fipate  their  terrible  apprehenfious.  In  the  mean 
time,  the  African  deferters,  obferving  the  great  con- 
fufioii  the  Carthaginians  were  in,  and  not  knowing  the 
meaning  of  it,  were  fo  terrified,  that  they  thought 
proper  to  return  to  the  place  from  whence  they  came. 
The  Syracufians  feeing  a  body  of  troops  advancing 
towards  them  in  good  order,  concluded  that  the  ene- 
my were  marching  to  attack  them,  and  therefore  im- 
mediately cried  out  "  To  arms."  The  flames  amend- 
ing out  of  the  Carthaginian  camp  into  the  air,  and 
the  lamentable  outcries  proceeding  from  thence,  con- 
firmed them  in  this  opinion,  and  greatly  heightened 
their  confufion.  The  confequence  was  much  the 
fame  as  in  the  Carthaginian  camp  ;  for  coming  to 
blows  with  one  another  inftead  of  the  enemy,  they 
fcarce  recovered  their  fenfes  upon  the  return  of  light, 
and  the  interline  fray  was  fo  bloody,  that  it  coft  Aga- 
thocles  4000  men. 

This  lad  difafter  fo  difheartened  the  tyrant,  that  he 
immediately  fet  about  contriving  means  for  making 
his  efcape  privately;  and  this  he  at  laft,  though  with 
great  difficulty,  effected.  After  his  departure,  his 
two  fons  were  immediately  put  to  death  by  the  fol- 
diers,  who,  choofing  a  leader  from  among  themfelves, 
made  peace  with  the  Carthaginians  upon  the  following 
conditions:  1.  That  the  Greeks  mould  deliver  up  all 
the  places  they  held  in  Africa,  receiving  from  them 
300  talents  ;  2.  That  fuch  of  them  as  were  willing  to 
fcrve  in  the  Carthaginian  army  mould  be  kindly  treat- 
ed, and  receive  the  ufual  pay;  and,  3.  That  the  reft 
mould  be  tranfported  to  Sicily,  and  have  the  city  of 
Selinus  for  their  habitation. 

From  this  time,  to  that  of  the  firft  war  with  the 
Romans,  we  find  nothing  remarkable  in  the  hiftory 
of  the  Carthaginians.  The  firft  Punic  war,  as  it  is 
commonly  called,  happened  about  256  years  before 
Chrift.  At  that  time,  the  Carthaginians  were  poftefT- 
ed  of  cxtenfive  dominions  in  Africa;  they  had  made 
confiderable  progrefs  in  Spain;  were  mafters  of  Sar- 
dinia, Corfica,  and  all  the  i Hands  on  the  coaft  of  Italy ; 
and  had  extended  their  conquefts  to  a  great  part  of 
Sicily.  The  occafion  of  the  firft  rupture  between  the 
two  republics  was  as  follows.  The  Mamertines  be- 
ing vanquished  in  battle,  and  reduced  to  great  ftraits 
by  Hiero  king  of  Syracufe,  had  refolved  to  deliver  up 
Meffina,  the  only  city  they  now  pofTefTed,  to  that 
prince,  with  whofe  mild  government  and  Uriel:  pro- 
bity they  were  well  acquainted.  Accordingly,  Hiero 
was  advancing  at  the  head  of  his  troops  to  take  pof- 
feflion  of  the  city,  when  Hannibal,  who  at  that  time 
commanded  the  Carthaginian  army  in  Sicily,  prevent- 
ed him  by  a  ftratagem.  He  came  to  meet  Hiero, 
as  it  were  to  congratulate  him  on  his  victory ;  and 
amufed  him  while  fome  of  the  Carthaginian  troops 
filed  off  towards  Meffina.  Hereupon  the  Mamer- 
tines, feeing  their  city  fupported  by  a  new  reinforce- 
ment, were  divided  into  feveral  opinions.  Some 
were  for  accepting  the  protection  of  Carthage;  others 
were  for  furrendering  to  the  king  of  Syracufe;  but 
the  greater  part  were  for  calling  in  the  Romans  to 
their  affiftance.  Deputies  were  accordingly  difpatch- 
ed  to  Rome,  offering  the  poffeiiion  of  the  city  to  the 
Romans,  and  in  the  moft  moving  terms  imploring 
protection,     This,  after  fome  debate,  was  agreed  to  ; 


and  the  conful  Appius  Claudius  received  orders  to  at- 
tempt a  paflage  to  Sicily,  at  the  head  of  a  powerful 
army.  Being  obliged  to  ftay  fome  time  at  Rome, 
however,  one  Caius  Claudius,  a  perfon  of  great  intre- 
pidity and  refolution,  was  difpatched  with  a  few  vef- 
fels  to  Rhegium.  On  his  arrival  there,  he  obferved 
the  Carthaginian  fquadron  to  be  fo  much  fuperior  to 
his  own,  that  he  thought  it  would  be  little  better  than 
madnefs  to  attempt  at  that  time  to  tranfport  forces  to 
Sicily.  He  crofted  the  ftraits,  however,  and  had  a 
conference  with  the  Mamertines,  in  which  he  prevail- 
ed upon  them  to  accept  of  the  protection  of  Rome; 
and  on  this  he  made  the  neceftary  preparations  for 
tranfporting  his  forces.  The  Carthaginians  being  in- 
formed of  the  refolutions  of  the  Romans,  fent  a  ftrong 
fquadron  of  galleys  under  the  command  of  Hanno,  to 
intercept  the  Roman  fleet ;  and  accordingly  the  Car- 
thaginian admiral,  coming  up  with  them  near  the 
coaft  of  Sicily,  attacked  them  with  great  fury.  Du- 
ring the  engagement  a  violent  ftorm  arofe,  which 
darned  many  of  the  Roman  veftels  againft  the  rocks, 
and  did  a  vaft  deal  of  damage  to  their  fquadron ;  by 
which  means  Claudius  was  forced  to  retire  to  Rhegium, 
and  this  he  accomplifhed  with  great  difficulty.  Han- 
no reftored  all  the  veftels  he  had  taken;  but  ordered 
the  deputies  fent  with  them,  to  expoftulate  with  the 
Roman  general  upon  the  infraction  of  the  treaties  fub- 
fifting  between  the  two  republics.  This  expoftulation, 
however  juft,  produced  an  open  rupture;  Claudius 
foon  after  poftefling  himfelf  of  Meffina. 

Such  was  the  beginning  of  the  firft  Punic  war, 
which  is  faid  to  have  lafted  24  years.  The  firft  year, 
the  Carthaginians  and  Syracufians  laid  fiege  to  Meffina; 
but,  not  acting  in  concert  as  they  ought  to  have  done, 
were  overthrown  by  the  conful  Appius  Claudius;  and 
this  defeat  fo  much  difgufted  Hiero  with  the  Cartha- 
ginians, that  he  foon  after  concluded  an  alliance  with 
the  Romans.  After  this  treaty,  having  no  enemy  to 
contend  with  but  the  Carthaginians,  the  Romans  made 
themfelves  mafters  of  all  the  cities  on  the  weftern  coaft 
of  Sicily,  and  at  the  end  of  the  campaign  carried  back 
moft  of  their  troops  with  them  to  take  up  their  winter- 
quarters  in  Italy. 

The  fecond  year,  Hanno,  the  Carthaginian  general, 
fixed  his  principal  magazine  at  Agrigentum.  This 
place  was  very  ftrong  by  nature,  had  been  rendered 
almoft  impregnable  by  the  new  fortifications  raifed  by 
the  Carthaginians  during  the  preceding  winter,  and 
was  defended  by  a  numerous  garrifon  commanded  by 
one  Hannibal,  a  general  of  great  experience  in  war. 
For  five  months  the  Romans  attempted  to  reduce  the 
place  by  famine,  and  had  actually  brought  the  inhabi- 
tants to  great  diftrefs,  when  a  Carthaginian  army  of 
50,000  foot,  6000  horfe,  and  60  elephants,  landed  at 
Lilybaeum,  and  from  thence  marched  to  Heraclea, 
within  20  miles  of  Agrigentum.  There  the  general 
received  a  deputation  from  fome  of  the  inhabitants  of 
Erbefta,  where  the  Romans  had  their  magazines,  offer- 
ing to  put  the  town  into  his  hands.  It  was  according- 
ly delivered  up;  and  by  this  means  the  Romans  be- 
came fo  much  diftrefted,  that  they  had  certainly  been 
obliged  to  abandon  their  entcrprife,  had  not  Hiero 
fupplied  then  with  provifions.  But  all  the  affiftance 
he  was  able  to  give  could  not    long   have  fupported 
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them,  as  their  army  was  fo  much  weakened  by  difor- 
ders  occafioned  by  famine,  that,  out  of  100,000  men  of 
whom  it  originally  confuted,  fcarce  a  fourth  part  re- 
mained fit  for  fervice,  and  could  no  longer  fubfift  on 
fuch  parfimonions  fupplies.  But  in  the  mean  time 
Hannibal  acquainted  Hanno  that  the  city  was  reduced 
to  the  utmoft  diftrefs  ;  upon  which  he  refolved  to  ven- 
ture an  engagement,  which  he  had  before  declined. 
In  this  the  Romans  were  victorious,  and  the  city  iur- 
rendered  at  difcretion,  though  Hannibal,  with  the 
greateft  part  of  the  garrifon  made  their  efcape.  This 
ended  the  campaign;  and  the  Carthaginians  being 
greatly  chagrined  at  their  bad  fuccefs,  fined  Hanno 
of  an  immenfe  fum  of  money,  and  deprived  him  of  his 
command,  appointing  Hamilcar  to  fucceed  him  in  the 
command  of  the  land  army,  and  Hannibal  in  that  of 
the  fleet. 

The  third  year,  Hannibal  received  orders  to  ravage 
the  coafts  of  Italy  ;  but  the  Romans  had  taken  care 
to  poft  detachments  in  fuch  places  as  were  molt  pro- 
per to  prevent  his  landing,  fo  that  the  Carthaginian 
found  it  impoffible  to  execute  his  orders.  At  the  fame 
time  the  Romans  perceiving  the  advantages  of  being 
mailers  of  the  fea,  fet  about  building  120  galleys. — 
While  this  was  doing  they  made  themfelves  mailers  of 
moft  of  the  inland  cities,  but  the  Carthaginians  redu- 
ced or  kept  fteady  in  their  intereft  moft  of  the  mari- 
time ones  ;  fo  that  both  parties  were  equally  fuccefsful 
during  this  campaign. 

The  fourth  year,  Hannibal  by  a  ftratagem  made 
himfelf  matter  of  17  Roman  galleys;  after  which  he 
committed  great  ravages  on  the  coaft  of  Italy,  whither 
he  had  advanced  to  take  a  view  of  the  Roman  fleet. 
But  he  was  afterwards  attacked  in  his  turn,  loft  the 
greateft  part  of  his  lhips,  and  with  great  difficulty 
made  his  own  efcape.  Soon  after  he  'was  totally  de- 
feated by  the  conful  Duillius,  with  the  lofs  of  80  (hips 
taken,  thirteen  funk,  7000  men  killed,  and  as  many 
taken  prifoners.  After  this  victory  Duillius  landed 
in  Sicily,  put  himfelf  at  the  head  of  the  land  forces, 
relieved  Segelta  befieged  by  Hamilcar,  and  made  him- 
felf matter  of  Macella,  though  defended  by  a  nume- 
rous garrifon. 

The  fifth  year,  a  difference  arofe  between  the  Ro- 
mans and  their  Sicilian  allies,  which  came  to  fuch  an 
height,  thai  they  encamped  feparately.  Of  this  Ha- 
milcar availed  himfelf,  and  attacking  the  Sicilians  in 
their  entrenchments,  put  4000  of  them  to  the  fword. 
He  then  drove  the  Romans  from  their  pofts,  took  fe- 
veral  cities  from  them,  and  over-ran  the  greateft  part 
of  the  country.  In  the  mean  time,  Hannibal,  after 
his  defeat,  failed  with  the  fhattered  remains  of  his  fleet 
10  Carthage  ;  but  in  order  to  fecure  himfelf  from  pu- 
niihment,  he  fent  one  of  his  friends  with  all  fpeed,  be- 
fore the  event  of  the  battle  was  known  there,  to  ac- 
quaint the  fenate,  that  the  Romans  had  put  to  fea 
with  a  good  number  of  heavy  ill  built  veflels,  each 
of  them  carrying  fome  machine,  the  ufe  of  which 
the  Carthaginians  did  not  nnderftand  ;  and  afk- 
cd,  whether  it  was  the  opinion  of  the  fenate  that 
Hannibal  fhould  attack  them.  Thefe  machines  were 
the  corvi,  which  were  then  newly  invented,  and 
by  means  of  which,  chiefly,  Duillius  had  gained  the 
victory.  The  fenate  were  unanimous  in  their  opinion, 
that  the  Romans  fhould  be  attacked  ;  upon   which   the 


meflenger  acquainted  them  with  the  unfortunate  event  Carthage, 
of  the  battle.  As  the  fenators  had  already  declared  w~~ v~ "f ' 
themfelves  for  the  engagement,  they  fpared  their  ge- 
neral's life,  and,  according  to  Polybius  even  continued 
him  in  the  command  of  the  fleet.  In  a  fhort  time, 
being  reinforced  by  a  good  number  cf  galleys,  and  at- 
tended by  fome  officers  of  great  merit,  he  failed  for  the 
coaft  of  Sardinia.  He  had  not  been  long  here,  before 
he  was  furprifed  by  the  Romans,  who  carried  off  many 
of  his  lhips,  and  took  great  numbers  of  his  men  prifo- 
foners.  This  fo  incenfed  the  reft,  that  they  feized 
their  unfortunate  admiral,  and  crucified  him  ;  bin  who 
was  his  immediate  fucceflbr  does  not  appear.  61 

The  fixth  year,  the  Romans  made  themfelves  maf-  Cornea  and 
ters  of  the  iflands  of  Corfica  and  Sardinia.     Hanno,  Sardinia re- 
who  commanded  the  Carthaginian  forces  in  the  latter,  <1"c^dby 
defended  himfelf  at  a  city  called  Olbia  with  incredible  mans,°" 
bravery  ;  but  being  at  laft  killed  in  one  of  the  attacks, 
the  place  was  furrendered,  and  the  Romans  foon  be- 
came matters  of  the  whole  ifland.  fa 

The  feventh  year,  the  Romans  took  the  town  of  The  Ro- 
Myteftratum,  in  Sicily,  from  whence  they  marched  f"311  army 
towards  Camarina,  but  in  their  way  were  furrounded  |?great 
in  a  deep  valley,  and  in  the  moft  imminent  danger  of  an|e,r" 
being  cut  off  by  the  Carthaginian  army.     In  this  ex-  RcfCuedby 
tremity,  a  legionary  tribune,  by  name  M.  Calpurniust\\thrz.xtry 
Flamma,  defired  the  general  to  give  him  300  chofen  of  a  legion- 
men  ;  promifing,    with   this  fmall  company,    to  find  arytribunc. 
the  enemy   fuch  employment  as  fhould  oblige  them  to 
leave  a  paflage  open  for  the  Roman  army.     He  per- 
formed his  promife  with  a  bravery  truly  heroic  ;  for, 
having  feized,  in  fpite  of  all  opposition,  an  eminence, 
and  entrenched  himfelf  on  it,  the  Carthaginians,  jea- 
lous of  his  defign,  flocked  from  all  quarters  to  drive 
him  from  his  poft.     But  the  brave  tribune  kept  their 
whole   army  in  play,  till   the  conful  taking  advantage 
of  the  diverlion,    drew  his  army  out  of  the  bad    fi- 
tuation  in  which  he   had   imprudently  brought  it. — 
The  legions  were  no  fooner  out  of  danger,  than  they 
haftened  to  the  relief  of  their  brave  companions:  but 
all  they  could  do  was  to  fave  their  bodies  from  the  ih- 
fults  of  their  enemies;  for  they  found  them  all  dead 
on  thefpot,  except  Calpnrnius,  who  lay  under  an  heap 
of  dead  bodies,    all  covered    with    wounds,    but  ftill 
breathing.      His  wounds  were    immediately  dreiled, 
and   it  fortunately  happened  that  none  of  them  proved 
mortal;  and  for  this  glorious  enterprife  he  received  a 
crown  of  gramen.     After  this  the  Romans  reduced  fe- 
veral  cities,  and   drove  the  enemy   quite  out   of  the 
territory  of  the  Agrigentines ;  but  were  repulfed  with 
great  lofs  before  Lipara.    '  g. 

The    eighth  year,  Regulus,    who  commanded  the  Carthagi- 
Roman  fleet,  obferving  that  of  the  Carthaginians  lying  nians  de- 
along  the  coaft  in   diforder,  failed  with  a   fquadron  of  featedat 
ten  galleys  to  obferve  their  nuaiber  and  ftrength,  ar-  ^      y 
dering  the  reft  of  the  fleet  to  follow  him  with  all  ex-     ° 
pedition.     But   as  he   drew  too  near  the  enemy,  he 
was  furrounded   by   a   great   number  of  Carthaginian 
galleys.  The  Romans  fought  with  their  ufual  bravery; 
but  being  overpowered  with  numbers,  were  obliged  to 
yield.     The  conful,  however,  found  means  to  make 
his   efcape,  and  join   the   reft  of  the  fleet  ;  and  then 
had  his  full  revenge  of  the  enemy,   18  of  their  fiiips 
being  taken,  and  8  funk. 

The  ninth  year,  the  Romans  made  preparations  for 
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invading  Africa.  Their  fleet  for  this  pnrpofe  confin- 
ed of  330  galleys,  each  of  them  having  on  board  120 
foldiers  and  300  rowers  The  Carthaginian  fleet  con- 
fided of  360  fail,  and  was  much  better  manned  than 
that  of  the  Romans.  The  two  fleets  met  near  Ecno- 
mus,  a  promontory  in  Sicily;  where,  after  a  bloody 
engagement  which  laded  the  greater  part  of  the  day, 
the  Carthaginians  were  entirely  defeated,  with  the 
lofsof  30  galleys  fnnk,  and  63  taken  with  all  their 
men.  The  Romans  loft  only  24  galleys,  which  were 
all  funk. — After  this  victory,  the  Romans  having  re- 
fitted their  fleet,  fet  fail  for  the  coaft  of  Africa  with 
ail  expedition.  The  firft  land  they  got  fight  of  was 
Cape  Hermea,  where  the  fleet  lay  at  anchor  for  fome 
time  waiting  till  the  galleys  and  tranfports  came  up. 
From  thence  they  coaded  along  till  they  arrived  be- 
fore Clupea,  a  city  to  the  eaft  of  Carthage,  where 
they  made  their  firft  defcent. 

No  words  can  exprefs  the  condernation  of  the  Car- 
thaginians, on  the  arrival  of  the  Romans  in  Africa. 
The  inhabitants  of  Clupea  were  fo  terrified,  that,  ac- 
cording to  Zonaras,  they  abandoned  the  place,  which 
the  Romans  immediately  took  pofleffion  of.  Having 
left  there  a  ftrong  garrifon  to  fecure  their  (hipping, 
and  keep  the  adjacent  territory  in  awe,  they  moved 
nearer  Carthage,  taking  a  great  number  of  towns  : 
they  likewife  plundered  a  prodigious  number  of  vil- 
lages, laid  vaft  numbers  of  noblemens  feats  in  allies, 
and  took  above  20,000  prifoners.  In  (hort,  having 
plundered  and  ravaged  the  whole  country,  almoft  to 
the  gates  of  Carthage,  they  returned  to  Clupea  loaden 
with  the  immenfe  booty  they  had  acquired  in  the  ex- 
pedition. 

The  tenth  year,  Regulus  pnfhed  on  his  conqnefts 
with  great  rapidity.  To  oppofe  his  progrefs,  Hamil- 
car  was  recalled  from  Sicily,  and  with  him  Boftar  and 
Afdrubal  were  joined  in  command.  Hamilcar  com- 
manded an  army  juft  equal  to  that  of  Regulus.  The 
other  two  commanded  feparate  bodies,  which  were 
to  join  him,  or  aft  apart  as  occafion  required.  But, 
before  they  were  in  a  condition  to  take  the  field,  Re- 
gulus, purfuing  his  conqueds,  arrived  on  the  banks  of 
the  Bragada,  a  river  which  empties  itfelf  into  the  fea 
at  a  fmall  diftance  from  Carthage.  Here  he  had  a 
monftrous  ferpent  to  contend  with,  which,  according 
to  the  accounts  of  thofe  days,  infected  the  waters  of 
the  river,  poifoned  the  air,  and  killed  all  other  ani- 
mals with  its  breath  alone.  When  the  Romans  went 
to  draw  water,  this  huge  dragon  attacked  them  ;  and, 
twifling  itfelf  round  their  bodies,  either  fqueezed  them 
to  death  or  fwallowed  them  alive.  As  its  hard  and 
thick  fcales  were  proof  againft  their  darts  and  arrows, 
they  were  forced  to  have  reconrfe  to  the  baliftas,  which 
they  made  ufe  of  in  the  fieges  to  throw  great  (tones,  and 
to  beat  down  the  walls  of  belieged  cities.  With  thefe 
they  difcharged  lhowers  of  huge  (tones  againft  this 
new  enemy,  and  had  the  good  luck,  with  one  of  them, 
«o  break  his  back-bone;  which  dilabled  him  from 
twifting  and  winding  his  immenfe  body,  and  by  that 
means  gave  the  Romans  an  opportunity  of  approach- 
ing and  difpatching  him  with  their  darts.  But  his 
dead  body  corrupted  the  air  and  the  water  of  the  ri- 
ver; and  fpread  fo  great  an  infection  over  the  whole 
country,  that  the  Romans  were  obliged  to  decamp. 
Wc   are  told  that  Regulus  fent  to  Rome  the  (kin  of 


this  monfter,  which  was  120  feet  long;  and  that  it  Carthage, 
was  hung  up  in-  a  temple,  where  it  was  preftrved  to  s  "~v  ' 
the  time  of  the  Numantine  war.  £0 

Having  paffed  the  river,  be  befieged  Adis,  or  Adda}  Defeats  the 
not   far  from  Carthage,  which  the  enemy   attempted  Carthagim- 
to  relieve  ;   but  as  they  lay    encamped  among  hills  and  an8  5 
rocks,  where  their  elephants,  in  which  the  main  ftrength 
of  their  army  confided,  could  be  of  no  ufe,  Regulus 
attacked  them  in  their  camp,  killed  17,000  of  them, 
and   took   5000  prifoners,    and  18  elephants.     Upon 
the  fame  of  this   victory,  deputations  came  from  all 
quarters,   infomuch   that  the  conqueror  in  a  few  days 
became  mafler  of  80   towns  ;   among  which  were  the 
city  and  port  of  Utica.     This  increafed  the  alarm  atAndreds- 
Carthage  ;  which  was   reduced   to  defpair,  when  Re- ces  themto 
galas  laid  (lege  to  Tunis,  a  great  city  about  nine  miles  the  utmoft 
from  the  capital.     The  place  was  taken  in  fight  of  the^P315, 
Carthaginians,  who,  from  their  walls,  beheld  all  the 
operations  of  the  fiege,  without  making  the   lead  at- 
tempt to  relieve    it.     And  to  complete  their  misfor- 
tunes, the   Numidians,  their  neighbours,  and  impla- 
cable enemies,    entered    their  territories,  committing 
every  where  the  mod  dreadful devaftations,  which  foon 
occalioned  a  great   fcarcity  of  provifions  in  the  city. 
The  public  magazines  were  foon  exhaufted  :   and,  as 
the  city   was  full  of  fclfifh   merchants,  who  took  ad- 
vantage of  the  public  diftrefs,  to  fell  provifions  at  an 
exhorbitant  price,  a  famine  enfued,  with  all  the  evils 
which  attended  it.  7I   ' 

In   this  extremity  Regulus    advanced    to  the   very  His  propa- 
gates of  Carthage  ;  and  having  encamped   under  the  fals  of 
walls,  fent    deputies  to  treat  of  a  peace  with  the  fe-  Peace  re~ 
nate.     The  deputies  were  received  with  inexpreflible  Je<^eii* 
joy  ;  but  the  conditions  they   propofed  were  fuch  that 
the    fenate  could  not  hear   them   without  the  grcateft 
indignation.     They  were,  1.  That  the  Carthaginians 
(hould  relinquish  all  claims  to  Sardinia,  Corfica,   and 
Sicily.     2.  That  they  (hould   redore    to   the   Romans 
all  the  prifoners  they    had  taken  from  them  iince  the 
beginning  of  the  war.     3.  That  if  they    cared  to  re- 
deem any  of  their  own  prifoners,  they  (hould   pay  fo 
much   a-head  for  them  as  Rome  (hould  judge  reafon- 
able.     4.  That  they  fhould  for  ever  pay  the  Romans 
an  annual  tribute.     5.  That  for  the  future  they  (hould 
fit  out   but  one  man  of  war  for  their  own  ufe,  and  50 
triremes  to  ferve  in  the  Roman   fleet,  at    the  expence 
of  Carthage,  when  required  by  any  of  the  future  con- 
fuls.     Thefe  extravagant    demands   provoked  the   fe- 
nators,  who  loudly  and   unanimoufly  rejected  them; 
the    Roman  deputies,  however,  told  them  that  Regu- 
lus  would    not   alter  a  fingle  letter  of  the  propofais, 
and    that   they   mud   either   conquer  the  Romans  or 
obey  them.  „ 

In  this   extreme  didrefs,  fome  mercenaries  arrived  Xanthippe 

from  Greece,  among  whom  was  a  Lacedemonian,   by  appointed 

name  Xanthippus,  a  man  of  great  valour  and  experi-  tocom- 

ence  in  war.     Tiiis  man,  having  informed  himfelf  0f  mandlh.e  . 

the  circumflances  of  the  late  battle,  declared  publicly,  Cartlla§ir'1'~ 
,  ,     .  ,  ■  , r  .         •"  an  arm-/, 

that   their   overthrow  was  more  owing  to  their  own 

mifcondu<5t  than  to  the  fuperiority  of  the  enemy.    This 

difcourfe  being    fpread    abroad,    came    at  lad  to  the 

knowledge  of  the  fenate  ;  and  by  them,  and  even  by 

the  delire  of  the    Carthaginian   generals  themfi.lves, 

Xanthippus  was  appointed  commander  in  chief  of  their 

forces.     His  firft  care  was  to  difcipline  his  troops  in  a 

proper 
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proper  manner.  He  taught  them  how  to  march,  en- 
camp, widen  and  clofe  the  ranks,  and  rally  after  the 
Lacedemonian  manner  under  their  proper  colours. 
He  then  took  the  field  with  12,000  foot,  4000  horfe, 
and  100  elephants.  The  Romans  were  furprifed  at 
the  fudden  alteration  they  obferved  in  the  enemy's 
con  dud ;  but  Regulus,  elated  with  his  laft  fuccefs, 
came  and  encamped  at  a  fmall  diftance  from  the  Car- 
thaginian army  in  a  vaft  plain,  where  their  elephants 
and  horfe  had  room  to  ad.  The  two  armies  were 
parted  by  a  river,  which  Regulus  boldly  palled,  by 
which  means  he  left  no  room  for  a  retreat  in  cafe  of 
any  misfortune.  The  engagement  began  with  great 
fury  ;  but  ended  in  the  total  defeat  of  the  Romans, 
who  except  2000  that  efcaped  to  Clupea,  were  all 
killed  or  taken  prifoners,  and  among  the  latter  was 
Regulus  himfelf.  The  lofs  of  the  Carthaginians  fcarce 
exceeded  800  men. 

The  Carthagenians  remained  on  the  field  of  battle 
till  they  had  ftripped  the  flain ;  and  then  entered  their 
metropolis,  which  was  almoft  the  only  place  left  them, 
in  great  triumph.  They  treated  all  their  prifoners 
with  great  humanity,  except  Regulus;  but  as  for  him, 
he  had  fo  infulted  them  in  his  profperity,  that  they 
could  not  forbear  fhewing  the  highett  marks  of  their 
refentment.  According  to  Zonaras  and  others,  he 
was  thrown  into  a  dungeon,  where  he  had  only  fufte- 
nance  allowed  him  barely  fufHcient  to  keep  him  alive. 
Nay,  his  cruel  matters,  to  heightenhis other  torments, 
ordered  an  huge  elephant  (at  the  fight  of  which  ani- 
mal, it  feems,  he  was  greatly  terrified)  to  be  conftantly 
placed  near  him  ;  which  prevented  him  from  enjoying 
any  tranquillity  or  repofe. 

The  eleventh  year  of  this  war,  the  Carthaginians,  e- 
lated  with  their  victory  over  Regulus,  began  to  talk  in 
a  very  high  ftrain,  threatening  Italy  itfelf  with  an  in- 
vafion.  To  prevent  this,  the  Romans  took  care  to 
garrifon  all  their  maritime  towns,  and  fitted  out  a  new 
fleet.  In  the  mean  time,  the  Carthagisians  befieged 
Clupea  and  Utica  in  vain,  being  obliged  to  abandon 
their  enterprize,  upon  hearing  that  the  Romans  were 
equipping  a  fleet  of  350  fail.  The  Carthaginians  ha- 
ving with  incredible  expedition  refitted  their  old  vef- 
fels,  and  built  a  good  number  of  new  ones,  met  the 
Roman  fleet  off  Cape  Hermea.  An  engagement  en- 
fued  which  the  Carthaginians  were  utterly  defeated; 
104  of  their  Ihips  being  funk,  30  taken,  and  15,000 
of  their  foldiers  and  rowers  killed  in  the  action.  The 
Romans  purfued  their  courfe  to  Clupea,  where  they 
were  no  fooner  landed,  than  they  found  themfelves  at- 
tacked by  the  Carthaginian  army,  under  the  two 
Hanno's,  father  and  fon.  But,  as  the  brave  Xanthip- 
pus  no  longer  commanded  their  army,  notwithftanding 
the  Lacedemonian  difcipline  he  had  introduced  among 
them,  they  were  routed  at  the  very  firft  onfet,  with 
the  lofs  of  9000  men,  and  among  them  many  of  their 
chief  lords. 

Notwithftanding  all  their  victories,  however,  the 
Romans  found  themfelves  now  obliged,  for  want  of 
provifions,  to  evacuate  both  Clupea  and  Utica,  and 
abandon  Africa  altogether.  Being  defirous  of  figna- 
lizing  the  end  of  their  confulate  by  fome  important 
conqueft  on  Sicily,  the  confuls  fleered  for  that  ifland, 
contrary  to  the  advice  of  their  pilots,  who  reprefented 
their  danger,  on  account  of  the  feafon  being  fo  far  ad- 
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vanced.  Their  obftinacy  proved  the  deftruction  of 
the  whole  fleet;  for  a  violent  ftorm  arifing,  out  of 
370  veflels,  only  80  efcaped  fhipwreck,  the  reft  being 
fwallowed  up  in  the  fea,  or  dalhed  againft  the  rocks. 
This  was  by  far  the  greateft  lofs  that  Rome  had  ever 
fuftained  ;  for  belides  the  lbips  that  were  caft  away 
with  their  crews,  a  numerous  army  was  deftroyed, 
with  all  the  riches  of  Africa,  which  had  been  by  Re- 
gulus amaffed  and  depofited  in  Clupea,  and  were  now 
from  thence  tranfporting  to  Rome.  The  whole  coaft 
from  Pachinum  to  Camerina  was  covered  with  dead 
bodies  and  wrecks  of  fhips;  fo  that  hiftory  can  fcarce 
afford  an  example  of  fuch  a  dreadful  difafter. 

The  twelfth  year  the  Carthaginians  hearing  of  this 
misfortune  of  the  Romans,  renewed  the  war  in  Sicily 
with  frefn  fury,  hoping  the  whole  ifland,  which  was 
now  left  defencelefs,  would  fall  into  their  hands.  Car- 
thalo,  a  Carthaginian  commander  befieged  and  took 
Agrigentum.  The  town  he  laid  in  allies  anddemo- 
lifhed  the  walls,  obliging  the  inhabitants  to  fly  to  O- 
lympium.  Upon  the  news  of  this  fuccefs,  Afdrubal 
was  fent  to  Sicily  with  a  large  reinforcement  of  troops, 
and  150  elephants.  They  likewife  fitted  out  a  fqua- 
dron  with  which  they  retook  the  ifland  of  Cofyra, 
and  marched  a  ftrong  body  of  forces  into  Mauritania 
and  Numidia,  to  punifh  the  people  of  thofe  countries 
for  fhewing  a  difpofition  to  join  the  Romans.  In  Si- 
cily the  Romans  pofTefTed  themfelves  of  Cephalodium 
and  Panormus,  but  were  obliged  by  Carthalo  to  raife 
the  fiege  of  Drepanum  with  great  lofs. 

The  13th  year  the  Romans  fent  out  a  fleet  of  260 
galleys,  which  appeared  off  Lilybceum  in  Sicily;  but 
finding  this  place  too  flrong,  they  fleered  from  thence 
to  the  eaftern  coaft  of  Africa,  where  they  made  feve- 
ral  defcents,  furprifed  fome  cities,  and  plundered  feve- 
ral  towns  and  villages.  They  arrived  fafe  at  Panormus, 
and  in  a  few  days  fet  fail  for  Italy,  having  a  fair  wind 
till  they  came  off  Cape  Palinurus,  where  fo  violent  a 
ftorm  overtook  them,  that  160  of  their  galleys  and  a 
great  number  of  their  tranfports  were  loft ;  upon  which 
the  Roman  fenate  made  a  decree,  that,  for  the  future, 
no  more  than  50  veflels  fhould  be  equipped  ;  and  that 
thefe  fhould  be  employed  only  in  guarding  the  coaft 
of  Italy  and  tranfporting  the  troops  into  Sicily. 

The  14th  year,  the  Romans  made  themfelves  ma- 
tters of  Himera  and  Lipara  in  Sicily ;  and  the  Car- 
thaginians conceiving  new  hopes  of  conquering  that 
ifland,  began  to  make  frefh  levies  in  Gaul  and  Spain, 
and  to  equip  a  new  fleet.  But  their  treafures  being 
exhaufted,  they  applied  to  Ptolemy  king  of  Egypt, 
intreating  him  to  lend  them  2000  talents  :  but  he  be- 
ing refolved  to  Hand  neuter,  refufed  to  comply  with 
their  requeft ;  telling  them,  that  he  could  not  with- 
out breach  of  fidelity  aflift  one  friend  againft  another. 
However,  the  republic  of  Carthage  making  an  effort, 
equipped  a  fleet  of  100  fail,  and  raifed  an  army  of 
30,000  men,  horfe  and  foot,  and  240  elephants,  ap- 
pointing Afdrubal  commander  in  chief  both  of  the 
fleet  and  army.  The  Romans  then  finding  the  great 
advantages  of  a  fleet,  refolved  to  equip  one  notwith- 
ftanding all  former  difaflers;  and  while  the  veflels 
were  building,  two  confuls  were  chofen,  men  of  va- 
lour and  experience,  to  fuperfede  the  acting  ones  in 
Sicily.  Metellus,  however,  one  of  the  former  con- 
fuls being  continued  with  the  title  of  proconful,  found 
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means  to  draw  Afdrubal  into  a  battle  on  difadvan- 
tageous  terms  near  Panormus,  and  then  Tallying  out 
upon  him,  gave  him  a  molt  terrible  overthrow. 
Twenty  thoufand  of  the  enemy  were  killed,  and 
many  elephants.  An  hundred  and  four  elephants 
were  taken  with  their  leaders,  and  fent  to  Rome, 
where  they  were  hunted  and  put  to  death  in  the 
circus. 

The  15th  year,  the  Romans  befieged  Lilybseum  ; 
and  the  liege  continued  during  the  reft  of  the  fir  ft 
Punic  war,  and  was  the  only  thing  remarkable  that 
happened  during  that  time*.  The  Carthaginians, 
on  the  fjrft  news  of  its  being  befieged,  fent  Regulus 
with  fome  deputies  to  Rome  to  treat,  of  a  peace  :  but 
inftead  of  forwarding  the  negociation,  he  hindered  it; 
and  notwithstanding  he  knew  the  torments  prepared 
for  him  at  Carthage,  could  not  be  prevailed  upon  to 
ftay  at  Rome,  but  returning  to  his  enemies  country, 
was  put  to  a  moft  cruel  death.  During  this  liege, 
the  Roman  fleet  under  Claudius  Pulcher  was  utterly  de- 
feated by  Adherbal  the  Carthaginian  admiral.  Ninety 
of  the  Roman  galleys  were  loft  in  the  action,  8000  of 
their  men  either  killed  or  drowned,  and  20,000  taken 
and  fent  prilbuers  to  Carthage  ;  and  the  Carthaginians 
gained  this  fignal  victory  without  the  lofs  of  a  fingle 
{hip,  or  even  a  fingle  man.  Another  Roman  fleet  met 
with  a  ftill  feverer  fate.  It  conlilted  of  120  galleys, 
800  tranfports,  and  was  laden  with  all  forts  of  military 
ftores  and  provilions.  Every  one  of  thefe  veflels  were 
loft  by  a  ftorm,  with  all  they  contained,  not  a  fingle 
plank  being  faved  that  could  be  ufed  again  ;  fo  that 
the  Pvomans  found  themfelves  once  more  deprived  of 
their  whole  naval  force. 

In  the  mean  time,  the  Carthaginian  foldiery  having 
fhown   a  difpolition  to  mutiny,    the  fenate    fent  over 
Hamilcar  Barcas,  father  of  the  famous  Hannibal,  to 
Sicily.     He  received  a  charte  blanche  from  the  fenate 
to  aft  as  he    thought  proper  ;  and   by  his  excellent 
conduct  and  refolution,    fhowed  himfelf    the  greateft 
general  of  his  age.     He  defended  Eryx,  which  he  had 
taken  by  furprife,  with  fuch  vigour,  that  the  Romans 
would  never  have  been  able  to  make  themfelves  mailers 
of  it,  had  they  not  fitted  out  a  new  fleet  at  the  expence 
of  private  citizens,    which,  having  utterly  defeated 
that  of  the  Carthaginians,   Hamilcar,   notwithftand- 
ing  all  his  valour,  was  obliged  to  yield  up  the  place 
which  he  had  fo  long  and  fo  bravely  defended.     The 
following  articles  of  peace  were  immediately  drawn 
up  between  the  two  commanders,     i.  The  Carthagi- 
nians fhall  evacuate  all  the  places  which  they  have  in 
Sicily,  and  entirely  quit  that  ifland.     2.  They  fhall, 
in  20  years,  pay  the  Romans,  at  equal  payments  every 
year,  2200  talents  of  fllver,  that  is,  L.  437,250  Ster- 
ling.    3.  They  fhall  reftore  the  Roman  captives  and 
deferters  without  ranfom,  and  redeem  their  own  pri- 
soners with  money.     4.  They  fhall  not  make  war  up- 
on Hiero  king  of  Syracufe,  or  his  allies.     Thefe  ar- 
ticles being  agreed  to,  Hamilcar  furrendered  Eryx  up- 
on condition  that  all  his  foldiers  fhould  march  out  with 
him  upon  his  payingfor  each  of  them  18  Roman  denarii. 
Hoftages  were  given  on  both  fides,  and  deputies  were 
fent   to  Rome  to  procure  a  ratification  of  the  treaty 
by  the  fenate.     After    the    fenators    had  thoroughly 
informed  themfelves  of  the  ftate  of  affairs,  two  more 
articles  were  added,  viz.     i.That  1000  talents  fhould 


be  paid   immediately,  and  the  2200  in  the  fpace  of  10  €arth?.gev 

years  at  equal  payments.     2.  That  the    Carthaginians  *"""—■* 

fhould   quit  all  the  little  iflands  about  Italy  and  Sicily, 

and  never  more  come  near  them  with  (hips  of  war,  or 

raife  mercenaries  in  thofe  places.     Neceffity  obliged 

Hamilcar  to  confent  to  thefe  terms;   but  he  returned 

to  Carthage  with  an  hatred  to  the  Romans,  which  he 

did  not  even  fuffer  to  die  with  him,  but  tranfmitted  to 

his  fon  the  great  Hannibal.  88 

The  Carthaginians  were  no  fooner  got  out  of  thisCaufesof 

bioody  and  exptnfive  war,  than  they  found  themfelves  the  war 

engaged  in  another  which  was  like  to  have  proved  fa- Wlth  t  3 
ii  t-        1111  1  -A     •  u     r  ■    rnercena~ 

tal  to  ihem.     It  is  called  by  ancient  hutorians  the  Li-  T-ies 

by  an  war,  or  the  war  with  the  mercenaries.  The  prin- 
cipal occalion  of  it  was,  that  when  Hamilcar  returned 
to  Carthage,  he  found  the  republic  fo  much  impover- 
ilhed,  that,  far  from  being  able  to  give  thefe  troops 
the  largeffes  and  rewards  promifed  them,  it  could  not 
pay  them  their  arrears.  He  had  committed  the  care 
of  tranfporting  them  to  one  Gifco,  who,  being  an  of- 
ficer of  great  penetration,  as  though  he  had  forefeen- 
what  would  happen,  did  not  fhip  them  off  all  at  once, 
but  infinall  and  feparate  parties,  that  thofe  who  came 
firft  might  be  paid  off  and  fent  home  before  the  arrival 
of  the  reft.  The  Carthaginians  at  home,  however,  did 
not  act  with  the  fame  prudence.  As  the  ftate  was  al- 
moft  entirely  exhaufted  by  the  laft  war,  and  theim- 
menfe  fum  of  money,  in  confequence  of  the  peace,  paid 
to  the  Romans,  they  judged  it  would  be  a  laudable  ac- 
tion to  fave  fomething  to  the  public.  They  did  not 
therefore  pay  off  the  mercenaries  in  proportion  as  they 
arrived,  thinking  it  more  proper  to  wait  till  they 
all  came  together,  with  a  view  of  obtaining  fome 
remiflion  of  their  arrears.  But  being  foon  made  fen->- 
fible  of  their  wrong  conduct  on  this  occafion,  by 
the  frequent  disorders  thefe  barbarians  committed  in 
the  city,  they  with  fome  difficulty  prevailed  upon 
the  officers  to  take  up  their  quarters  at  Sicca,  and 
canton  their  troops  in  that  neighbourhood.  To  in- 
duce them  to  this,  however,  they  gave  them  a  fum  of 
money  for  their  prefent  fubfiftence,  and  promifed  to 
comply  with  their  pretenfions  when  the  remainder  of 
their  troops  arrived  from  Sicily.  Here,  being  wholly 
immerfed  in  idlenefs,  to  which  they  had  long  been  Gran- 
gers, a  neglect  of  difcipline  enfued,  and  of  courfe  a 
petulant  and  licentious  fpirit  immediately  took  place. 
They  were  now  determined  not  to  acquiefce  in  recei- 
ving their  bare  pay,  but  to  infjft  upon  the  rewards  Ha- 
miclar had  promifed  them,  and  even  to  compel  the 
ftate  of  Carthage  to  comply  with  their  demands  by  89 
force  of  arms.  The  fenate  being  informed  of  the  Impruden* 
mutinous  difpofition  of  the  foldiery,  difpatched  Han-  conduct  o£ 
no,  one  of  the  fuffetes,  to  pacify  them.  Upon  his  Bno* 
arrival  at  Sicca,  he  expatiated  largely  upon  the  po- 
verty of  the  ftate,  and  the  heavy  taxes  with  which 
the  citizens  of  Carthage  were  loaded  ;  and  therefore, 
inftead  of  anfwering  their  high  expectations,  he  de- 
fired  them  to  be  fatisfied  with  receiving  part  of  their 
pay,  and  remit  the  remainder  to  ferve  the  preffing 
exigencies  of  the  republic.  The  mercenaries  being 
highly  provoked,  that  neither  Hamilcar,  nor  any 
other  of  the  principal  officers  who  commanded  them 
in  Sicily,  and  were  the  belt  judges  of  their  merit, 
made  their  appearance  on  this  occafion,  but  only 
Hanno,    a   perfon  utterly    unknown,    and  above  all 

others. 
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Carthage,  others  utterly  difagreeable  to  them,  immediately  had 
recourfe  to  arms,  Aflembling  therefore  in  a  body 
to  the  number  of  20,000,  they  advanced  to  Tunis, 
and  immediately  encamped  before  that  city. 

The  Carthaginians  being  greatly  alarmed  at  the 
approach  of  fo  formidable  a  body  to  Tunis,  made 
large  conceflions  to  the  mercenaries,  in  order  to  bring 
them  back  to  their  duty  :  but,  far  from  being  foften- 
ed,  they  grew  more  infolent  upon  thefe  conceflions, 
taking  them  for  the  effects  of  fear  ;  and  therefore 
were  altogether  averfe  to  thoughts  of  accommoda- 
tion. The  Carthaginians,  making  a  virtue  of  a  ne- 
cefliiy,  mowed  a  difpofition  to  fatisfy  them  in  all 
points,  and  agreed  to  refer  themfelves  to  the  opinion 
offome  general  in  Sicily,  which  they  had  all  along 
defired  ;  leaving  the  chaice  of  fuch  commander  entire- 
ly to  them.  Gifco  was  accordingly  pitched  upon  to 
medi?te  this  affair,  the  mercenaries  believing  Hamil- 
car  to  have  been  a  principal  caufe  of  the  ill  treatment 
they  met  with,  fiuce  he  never  appeared  among  them, 
and,  according  to  the  general  opinion,  had  voluntarily 
refigned  his  commiffion.  Gifco  foon  arrived  at  Tunis 
with  money  to  pay  the  troops  ;  and  after  conferring 
with  the  officers  of  the  feveral  nations  apart,  he  ha- 
rangued them  in  fuch  a  manner,  that  a  treaty  was 
upon  the  point  of  being  concluded,  when  Spendius  and 
Mathos,  two  of  the  principal  mutineers,  occafiontd  a 
tumult  in  every  part  of  the  camp.  Spendius  was  by 
nation  a  Campanian,  who  had  been  a  flave  at  Rome, 
and  had  fled  to  the  Carthaginians.  The  apprehen- 
iions  he  was  under  of  being  delivered  to  his  oldmafter, 
by  whom  he  was  fure  to  be  hanged  or  crucified, 
prompted  him  to  break  off  the  accommodation.  Ma- 
thos  was  an  African,  and  free  born  ;  but  as  he  has! 
been  active  in  railing  the  rebellion,  and  was  well  ac- 
quainted with  the  implacable  difpofition  of  the  Car- 
thaginians, he  knew  that  a  peace  muft  infallibly  prove 
his  ruin.  He  therefore  joined  with  Spendius,  and  in- 
finuated  to  the  Africans  the  danger  of  concluding  a 
treaty  at  that  juncture,  which  could  not  but  leave  them 
fingly  expofed  to  the  rage  of  the  Carthaginians.  This 
fo  incenfed  the  Africans,  who  were  much  more  nu- 
merous than  the  troops  of  any  other  nation,  that  they 
immediately  aflembled  in  a  tumultuous  manner.  The 
foreigners  foon  joined  them,  being  infpired  by  Spen- 
dius with  an  equal  degree  of  fury.  Nothing  was  now 
to  be  heard  but  the  moil  horrid  oaths  and  impreca- 
tions againft  Gifco  and  the  Carthaginians.  Whoever 
offered  to  make  any  remonftrance,  or  lend  an  ear  to 
temperate  counfels,  was  ftoned  to  death  by  the  enra- 
ged multitude.  Nay,  many  perfons  loft  their  lives 
barely  for  attempting  to  fpeak,  before  it  could  be 
known  whether  they  were  in  the  intcreft  of  Spendius 
or  the  Carthaginians. 

In  the  midft  of  thefe  commotions,  Gifco  behaved 
with  great  firmnefs  and  intrepidity.  He  left  no  me- 
thods untried  to  foften  the  officers  and  calm  the 
minds  of  the  foldiery  ;  but  the  torrent  of  fedition  was 
now  fo  ftrong,  that  there  was  no  poffibility  of  keeping 
it  within  bounds.  They  therefore  feized  upon  the 
military  cheft,  dividing  the  money  among  themfelves 
5n  part  of  their  arrears,  put  the  perfon  of  Gifco  un- 
der an  arreft,  and  treated  him,  as  well  as  his  attend- 
ants, with  the  utmoft  indignity.  Mathos  and  Spen- 
dius., to  deftroy  the  remoteft  hopes  of  an  accommo- 
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dation  with  Carthage,  applauded  the  courage  and  re- 
folution  of  their  men,  loaded  the  unhappy  Gifco  and 
his  followers  with  irons,  and  formally  declared  war 
againft  the  Carthaginians.  All  the  cities  of  Africa 
to  whom  they  had  fent  deputies  to  exhort  them  to 
recover  their  liberty,  foon  came  over  to  them,  ex- 
cept Utica  and  Hippo  Diarrhytus.  By  this  means 
their  army  being  greatly  increafed,  they  divided  it 
into  two  parts,  with  one  of  which  they  moved  to- 
wards Utica,  whilft  the  other  marched  to  Hippo,  in 
order  to  befiege  both  places.  The  Carthaginians,  in 
the  mean  time,  found  themfelves  ready  to  link  under 
the  prefTure  of  their  misfortunes.  After  they  had 
been  harafled  24  years  by  a  moll  cruel  and  deftruc- 
tive  foreign  war,  they  entertained  fome  hopes  of  en- 
joying repofe.  The  citizens  of  Carthage  drew  their 
particular  fubfiftence  from  the  rents  or  revenues  of 
their  lands,  and  the  public  expences  from  the  tribute 
paid  from  Africa  ;  all  which  they  were  not  only  de- 
prived of  at  once,  but,  what  was  worfe,  had  it  directly 
turned  againft  them.  They  were  deftitnte  of  arms 
and  forces  either  by  fea  or  land  ;  had  made  no  pre- 
parations for  the  fuftaining  of  a  fiege,  or  the  equip- 
ping of  a  fleet.  They  fuffered  all  the  calamities  in- 
cident to  the  moft  ruinous  civil  war  ;  and,  to  com- 
plete their  mifery,  had  not  the  leaft  profpect  of  re- 
ceiving aftlftance  from  any  foreign  friend  or  ally. 
Notwithftanding  their  deplorable  (ituation,  however, 
they  did  not  defpond,  but  purfued  all  the  meafures 
Heceflary  to  put  themfelves  into  a  pofture  of  defence, 
Hanno  was  appointed  commander  in  chief  of  all  their 
forces  ;  and  the  melt  ftrenuous  efforts  were  made,  not 
only  to  repel  all  the  attempts  of  the  mutineers,  but  e- 
ven  to  reduce  them  by  force  of  arms. 

In  the  mean  time  Mathos  and  Spendius  laid  fiege 
to  Utica  and  Hippacra  at  once  ;  but  as  they  were 
carried  on  by  detachments  drawn  from  the  army  for 
that  purpofe,  they  remained  with  the  main  body  of 
their  forces  at  Tunis,  and  thereby  cut  off  all  commu- 
nication betwixt  Carthage  and  the  continent  of  Afri- 
ca. By  this  means  the  capital  was  kept  in  a  kind  of 
blockade.  The  Africans  likewife  harafled  them  by 
perpetual  alarms,  advancing  to  the  very  walls  of  Car- 
thage by  day  as  well  as  by  night,  and  treating  with 
the  utmoft  cruelty  every  Carthaginian  that  fell  into 
their  hands. 

Hanno  was  difpatched  to  the  relief  of  Utica  with  a 
good  body  of  forces,  100  elephants,  and  a  large 
train  of  battering  engines.  Having  taken  a  view  of 
the  enemy,  he  immediately  attacked  their  intrench- 
ments,  and,  after  an  obftinate  difpute,  forced  them. 
The  mercenaries  loft  a  vaft  number  of  men  ;  and  con- 
fequently  the  advantages  gained  by  Hanno  were  fo 
great,  that  they  might  have  proved  decifive,  had  he 
made  a  proper  nfe  of  them  :  But  becoming  fecure  af- 
ter his  victory,  and  his  troops  being  every  where  off 
their  duty,  the  mercenaries,  having  rallied  their  for- 
ces, fell  upon  him,  cut  off  many  of  his  men,  forced  the 
reft  to  fly  into  the  town,  retook  and  plundered  the 
camp,  and  feized  all  the  provilions,  military  ftores,  &c. 
brought  to  the  relief  of  the  befieged.  Nor  was  this 
the  only  inflance  of  Hanno's  military  incapacity. 
Notwithftanding  he  lay  encamped  in  the  moft  advan- 
tageous manner  near  a  town  called  Corza,  at  which 
place  he  twice  overthrew  the  enemy,  and  had  it  in  his 
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Carthage,  power  ro  have  totally  ruined  them,  he  yet  neglected  to     but  by  the   defertion  of  one  Naravafus,   a  young  Nu-  Carthage. 

midian  nobleman,  with  2000  men,  he  found  himfelf w — * ' 

enabled   to  offer  his  enemies   battle.     The  fight  was  Me£5 
obrtinate  and  bloody  ;  but  at  laft  the  mercenaries  were  rjes  again 
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improve  thofe  advantages,  and  even  fuffered  the  mer 
cenaries    to   poflefs  themfelves  of  the  ifthmus,  which 
joined  the  peninfula  on  which  Carthage  ftood,  to  the 
continent  of  Africa. 

Thefe  repeated  mirtakes  induced  the  Carthaginians 
once  more  to  place  Hamilcar  Barcas  at  the  head  of 
their  forces.  He  marched  againft  the  enemy  with 
10,000  men,  horfe  and  foot ;  being  all  the  troops  the 
Carthaginians  could  then  aflemble  for  their  defence;  a 
full  proof  of  the  low  ftate  to  which  they  were  at  that 


entirely  overthrown,  with  the  lofs  of  10,000  men  kill-  defeated, 
ed  and  4000  taken  prifoners.  All  the  prifoners  that 
were  willing  to  enlift  in  the  Carthaginian  fervice,  Ha- 
milcar received  among  his  troops,  fupplying  them  with 
the  arms  of  the  foldiers  who  had  fallen  in  the  engage- 
ment. To  the  reft  he  gave  full  liberty  to  go  where 
theypleafed;  upon   condition  that  they  mould   never 


time    reduced.     As   Mathos,    after    he    had  pofTefled  for  the  future  bear  arms  againft  the  Carthaginians;  in- 

himfelf  of  the  ifthmus,    had  ported  proper  detaehmenrs  forming   them    at    the    fame  time,  however,  that  as 

in    two  pants  on   two  hills  facing  the  continent,  and  many  violators  of  this  agreement  as  fell  into  his  hands 

guarded  the   bridge  over  the  Bagrada,   which  through  muft  expect  to  find  no  mercy 
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Hanno's  neglect  he  had  taken,  Hamilcar  faw  little 
probability  of  engaging  him  upon  equal  terms,  or  in- 
deed of  coming  at  him.  Obferving,  however,  that 
on  the  blowing  of  certain  winds  the  mouth  of  the  ri- 
ver was  choaked  up  with  fand,  fo  as  to  become  paf- 
fable,  though  with  no  fmall  difficulty,  as  long  as  thefe 
winds  continued ;  he  halted  for  fome  time  at  the 
river's  month,  without  communicating  his  defign  to 
any  perfon.  As  foon  as  the  wind  favoured  his  intend- 
ed project,  he  pafTed  the  river  privately  by  night,  and 
immediately  after  his  pafTage  he  drew  up  the  troops 
in  order  of  battle,  and  advancing  into  the  plain  where 
his  elephants  were  capable  of  acting,  moved  towards 
Mathos,  who  was  ported  at  the  village  near  the 
bridge.  This  daring  action  greatly  furprifed  and  in- 
timidated the  Africans.  However,  Spendius  recei- 
ving intelligence  of  the  enemy's  motions,  drew  a  bo- 
dy of  10,000  men  out  of  Mathos's  camp,  with  which 
he  attended  Hamilcar  on  one  fide,  and  ordered  15,000 
from  Utica  to  obferve  him  on  the  other,  thinking  by 
this  means  to  furround  the  Carthaginians,    and  cut 


96 


Mathos  and  his  afTociates,  fearing  that  this  affected  They  put 
lenity  of  Hamilcar  might  occafion  a  defection  among  to  death  all 
the  troops,  thought  that  the  beft  expedient  would  be  the_Cartha- 
to  put  them  upon  fome  action  fo  execrable  in  its  na-  j>iman  P"* 
ture  that  no  hopes  of  reconciliation  might  remain.  By 
their  advice,  therefore,  Gifco  and  all  the  Carthagi- 
nian prifoners  were  put  to  death  ;  and  when  Hamil- 
car fent  to  demand  the  remains  of  his  countrymen,  he 
received  foranfwer,  that  whoever  prefumed  hereafter 
to  come  upon  that  errand,  fhould  meet  with  Gifco's 
fate  :  after  which  they  came  to  a  refolution  to  treat 
with  the  fame  barbarity  all  fuch  Carthaginians  as 
fhould  fall  into  their  hands.  In  retain  for  this  enor- 
mity; Hamilcar  threw  all  the  prifoners  that  fell  into 
his  hands  to  be  devoured  by  wild  hearts ;  being  con- 
vinced that  compaffion  ferved  only  to  make  his  ene- 
mies more  fierce  and  untractable. 

The  war  was  now  carried  on  generally  to  the  ad- 
vantage of  the  Carthaginians;  neverthelefs,  the  male- 
contents  ftill  found  themfelves  in  a  capacity  to  take 
the  field  with  an  army  of  50,000  men.     They  watch- 


them  all   off  at  one    ftroke.     By   feigning  a  retreat,  ed  Hamilcar's  motions;   but  kept  on    the  hills,  care 

Hamilcar  found  means  to   engage  them  at  a  difadvan-  fully  avoiding   to  come  down  into  the  plains,  on  ac- 

tage  ;  and  gave  them  a  total  overthrow,  with  the  lofs  count  of  the  Numidian  horfe  and   Carthaginian  ele- 

of  6000  killed  and  2000   taken  prifoners.     The  reft  phants.     Hamilcar,    being   much  fuperior  in   fkill  to 

fled,    fome    to   the  town  at  the  bridge,  and  others  to  any  of  their  generals,   at    laft  fhut  them  up  in  a  port 

the  camp  at   Utica.     He  did   not   give  them  time  to  fo  fituated  that  it  was  impoflible  to  get  out  of  it.     Here 


recover  from  their  defeat,  but  purfued  them  to  the 
town  near  the  bridge  before  mentioned  ;  which  he 
entered  without  oppofition,  the  mercenaries  flying  in 
great  confufion   to  Tunis  ;  and   upon  this  many  towns 


he  kept  them  ftrictly  belieged,  and  the  mercenaries, 
not  daring  to  venture  a  battle,  began  to  fortify  their 
camp  and  furround  it  with  ditches  and  intrenchments.        97 
They  were  foon  preffed  by  famine  fo  forely,   that  they  They  are 


fubmitted   of  their  own   accord  to  the  Carthaginians,     were  obliged  to  eat  one  another ;  but  they  were  driven  befieged  by 


whilft  others  were  reduced  by  force 

Notwithftanding  thefe  difafters,  Mathos  pufhed  on 
the  fiege  of  Hippo  with  great  vigour,  and  appointed 
Spendius  and  Autaritus,  commanders  of  the  Gauls,  with 
a  ftrong  body,  to  obferve  the  motions  of  Hamilcar. 
Thefe  two  commanders,  therefore,  at  the  head  of  a 
choice  detachment  of  6000  men  drawn  out  of  the 
camp  at  Tunis,  and  2000  Gallic  horfe,  attended  the 
Carthaginian  general,  approaching  him  as  near  as 
they  could  with  fafety,  and  keeping  clofe  to  the  fkirts 
of  the  mountains.  At  laft  Spendius,  having  received 
a   ftrong  reinforcement  of    Africans  and  Numidians, 


defperate  by  the  confeioufnefs  of  their  guilt,  and  there-  Hamilcar. 
fore  did  not  defire  any  terms  of  accommodation.  At 
laft  being  reduced  to  the  utmoft  extremity  of  mifery, 
they  infifted  that  Spendius,  Autaritus,  and  Zarxas, 
their  leaders,  fhould  in  perfon  have  a  conference  with. 
Hamilcar,  and  make  propofals  to  him.  Peace  was 
accordisgly  concluded  upon  the  following  terms,  viz. 
That  ten  of  the  ringleaders  of  the  malecontents  fhould 
be  left  entirely  to  the  mercy  of  the  Carthaginians;  and 
that  the  troops  fhould  all  be  difarmed,  every  man  re- 


tiring only  in  a  fingle  coat.     The  treaty  was  no  fooner 
concluded,  than  Hamilcar,  by  virtue  of  the  firft  article, 
and  pofTeffing  himfelf  of  all  the  heights   furrounding     feized  upon  the  negociators  themfelves,  and  the  army 
the  plain  in  which  Hamilcar  lay  encamped,  refolved     being  informed  that  their  chiefs  were  under  arrert,  had 
not  to  let  flip  fo  favourable   an  opportunity  of  attack-     immediately  recourfe  to  arms,  as  fufpecting  they  were        0g 
inghim.     Had   a  battle   now  enfued,  Hamilcar  and     betrayed;  but  Hamilcar,  drawing  out  his  army  in  or-4oocoof 
his   army  muft   in  all  probability   have   been  cut  off";     der  of  battle)  furrounded  them,  and  either  cut  them  to  them  de* 
Vol,  IV,  Cc  pieces,  ftroyed. 
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pieces,  or  trod  them  to  death  with  his  elephants.  The 
number  of  wretches  who  perilhed  on  this  occafion  a- 
mounted  to  above  40,000. 

After  the  deftruttion  of  this  army,  Hamilcar  in- 
verted Tunis,  whither  Mathos  had  retired  with  all 
his  remaining  forces.  Hamilcar  had  another  general, 
named  Hannibal,  joined  in  the  command  with  him, 
Hannibal's  quarter  was  on  the  road  leading  to  Car- 
thage, and  Hamilcar's  on  the  oppofite  lide.  The 
army  was  no  fooner  encamped,  than  Hamilcar  caufed 
Spend  ins,  and  the  re  ft  of  the  prifoners,  to  be  led  out 
in  the  view  of  the  befieged,  and  crucified  near  the 
walls.  Mathos,  however,  obferving  that  Hannibal  did 
not  keep  fo  good  a  guard  as  he  ought  to  have  done, 
made  a  fally,  attacked  his  quarters,  killed  many  of  his 
men,  took  feveral  prifoners,  among  whom  was  Hanni- 
bal himfelf,  and  plundered  his  camp.  Taking  the 
body  of  Spendius  from  the  crofs,  Mathos  immediately 
fubltituted  Hannibal,  in  its  room ;  and  30  Carthagi- 
nian prifoners  of  diftinction  were  crucified  around  him. 
Upon  this  difafter,  Hamilcar  immediately  decamped, 
and  ported  himfelf  along  the  fea-coaft,  near  the  mouth 
of  the  river  Bagrada. 

The  fenate,  though  greatly  terrified  by  this  unex- 
pected blow,  omitted  no  means  ncceffary  for  their 
prefervation.  They  fent  30  fenators,  with  Hanno 
at  their  head,  to  confult  with  Hamilcar  about  the 
proper  meafures  for  putting  an  end  to  this  unnatural 
war,  conjuring,  in  the  moll:  preffing  manner,  Hanno 
to  be  reconciled  to  Hamilcar,  and  to  facrifice  his  pri- 
vate refentment  to  the  public  benefit.  This,  with 
fome  difficulty,  was  effected  :  and  the  two  generals 
came  to  full  refolution  to  act:  in  concert  for  the 
good  of  the  public.  The  fenate  at  the  fame  time, 
ordered  all  the  youth  capable  of  bearing  arms  to  be 
prefled  into  the  fervice  :  by  which  means  a  ftrong  rein- 
forcement being  fent  to  Hamilcar,  he  foon  found  him- 
felf in  a  condition  to  aft  offenfively.  He  now  defeat- 
ed the  enemy  in  all  rencounters,  drew  Mathos  into  fre- 
quent ambufcades,  and  gave  him  one  notable  over- 
throw near  Leptis.  This  reduced  the  rebels  to  the 
neceffity  of  hazarding  a  decifive  battle,  which  proved 
fatal  to  them.  The  mercenaries  fled  almoft  at  the  firft 
onfet ;  and  moft  of  their  army  fell  in  the  field  of  battle, 
and  in  the  purfuit.  Mathos,  with  a  few,  efcaped  to  a 
neighbouring  town,  where  he  was  taken  alive,  carried 
to  Carthage  and  executed  ;  and  then,  by  the  reduc- 
tion of  the  revolted  cities,  an  end  was  put  to  this  war, 
which  from  the  excefles  of  cruelty  committed  in  it, 
according  to  Polybius,  went  among  the  Greeks  by  the 
name  of  the  inexpiable  war. 

During  the  Lybian  war,  the  Romans  upon  fome 
abfurd  pretences,  wrefted  the  ifJand  of  Sardinia  from 
the  Carthaginians;  which  the  latter  not  being  able  to 
refift,  were  obliged  to  fubmit  to.  Hamilcar  finding 
his  country  not  in  a  condition  to  enter  into  an  imme- 
diate war  with  Rome,  formed  a  fcheme  to  put  it  on  a 
level  with  that  haughty  republic.  This  was  by  making 
an  entire  conqueft  of  Spain,  by  which  means  the  Car- 
thaginians might  have  troops  capable  of  coping  with 
the  Romans.     In  order  to  facilitate  the   execution  of 


rations,  Hamilcar,  after  having  greatly  enlarged  the 
Carthaginian  dominions  in  Africa^  entered  Spain, 
where  he  commanded  nine  years,  during  which  time 
he  fubdued  many  warlike  nations,  and  amafTed  an  im- 
menfe  quantity  of  treafure,  which  he  diftributed  partly 
amongft  his  troops,  and  partly  amongft  the  great  men 
at  Carthage ;  by  which  means  he  fupported  his  interefts 
with  thefe  two  powerful  bodies.  At  laft,  he  was 
killed  in  a  battle,  and  was  fucceeded  by  his  fon-in-law 
Afdrubal.  This  general  fully  anfwered  the  expecta- 
tions of  bis  countrymen;  greatly  enlarged  their  do- 
minions in  Spain  ;  and  built  the  city  of  New  Carthage, 
now  Carthagena.  He  made  fuch  progrefs  in  his  con- 
quefts,  that  the  Romans  began  to  grow  jealous.  They 
did  not,  however,  choofe  at  prcfent  to  come  loan  open 
rupture,  on  account  of  the  apprehenfions  they  were 
under  of  an  invafion  from  the  Gauls.  They  judged 
it  moft  proper,  therefore,  to  have  recourfe  to  milder 
methods  ;  and  prevailed  upon  Afdrubal  to  conclude  a 
new    treaty    with    them.     The    articles  of  it  were, 

1.  That  the  Carthaginians  fhould  not   pafs  the  Iberus. 

2.  That  the  Saguntines,  a  colony  of  Zacynthians,  and 
a  city  lituated  between  the  Iberus  and  that  part  of 
Spain  fubject  to  the  Carthaginians,  as  well  as  the  other 
Greek  colonies  there,  fhould  enjoy  their  ancient  rights 
and  privileges. 

Afdrubal,  after  having  governed  the  Carthaginian 
dominions  in  Spain  for  eight  years,  was  treacheroufly 
murdered  by  a  Gaui  whole  mafter  he  had  put  to  death. 
Three  years  before  this  happened,  he  had  written  to 
Carthage,  to  defire  that  young  Hannibal,  then  twenty- 
two  years  of  age,  might  be  fent  to  him.  This  requeft 
was  complied  with,  notwithstanding  the  oppofition  of 
Hanno;  and  from  the  firfl;  arrival  of  the  young  man 
in  the  camp,  he  became  the  darling  of  the  whole  army. 
The  great  refemblance  he  bore  to  Hamilcar,  rendered 
him  extremely  agreeably  to  the  troop?.  Every  talent 
and  qualification  he  feemed  to  poflefs  that  can  con- 
tribute towards  forming  a  great  man.  After  the 
death  of  Afdrubal,  he  was  fainted  general  by  the 
army  with  the  higheft  demonftrations  of  joy.  He  im- 
mediately put  himfelf  in  motion:  and,  iH  the  firft 
campaign  conquered  the  Olcades,  a  nation  feated  near 
the  Iberus.  The  next  year  he  fubdued  the  Vaccsei, 
another  nation  in  that  neighbourhood.  Soon  after, 
the  Carpaetani,  one  of  the  moil  powerful  nations  in 
Spain,  declared  againft  the  Carthaginians.  Their  ar- 
my confifted  of  ]  00,000  men,  with  which  they  pro- 
pofed  to  attack  Hannibal  on  his  return  from  the 
Vaccsei;  but  by  a  ftratagem  they  were  utterly  defeat- 
ed, and  the  whole  nation  obliged  to  fubmit. 

Nothing  now  remained  to  oppofe  the  the  progrefs  of 
the  Carthaginian  arms  but  the  city  of  Saguntum. 
Hannabal,  however,  for  fome  time,  did  not  think  pro- 
per to  come  to  a  rupture  with  the  Romans  by  attack- 
ing that  place.  At  laft  he  found  means^  to  embroil 
fome  of  the  neighbouring  cantons,  efpecially  the  Tur- 
detani,  or,  as  Appian  calls  them,  the  Torboieta,  with 
the  Saguntines,  and  thus  furnifhed  himfelf  with  a  pre- 
tence to  attack  their  city.  Upon  the  commencement 
of  the  fiege,  the  Roman  fenate ..  difpatched  two  am- 
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this  fcheme,  he  infpired  both  his  fon-in-law  Afdrubal,  bafTadors  to  Hannibal,  with  orders  to  proceed  to  Car- 
and  his  fon  Hannibal,  with  an  implacable  aversion  to  thage  in  cafe  the  general  refufed  to  give  them  fatisfac- 
the  Romans,  as  the  great  oppofers  of  his  country's  tion.  They  were  fcarce  landed  when  Hannibal,,  who 
grandeur.     Ha"ing  completed  all  the  neceflary  prepa-     was  carrying  on  the  fiege  of  Saguntum  with  great 

vigour^ 
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Carthage,  vigour,  fcnt  them  word  that  lie  had  fomething  elfe  to 

* * '  do  than  to  give  audience    to   ambaSTadors.      At  laft, 

however,  he  admitted  them  ;  and,  in  arifwer  to  their 
remonstrances,  told  them,  that  the  Saguntines  had 
drawn  their  misfortunes  upon  themfelves,  by  cemmit- 


prifoners,   horfes,  Sec.   that  had  before  fallen  into  the  Carthage. 
hands  of  the  enemy,   and   likewife  corn  fvifficient  to  v~"~v 
ferve   the  army  for  three  days.     At  laft,  after  a  moft 
fatiguing  march  of  nine  days,  he  arrived  at  the  top  of 
the  mountains.     Here  he  encamped,  and  halted    two 


ting  hostilities  againft  the  allies  of  Carthage  ;  and  at     days,  to  give  his  weaned  troops  fome  repofe,  and  to 


the  fame  lime  delired  the  deputies,  if  they  had  any 
complaints  to  make  of  him,  to  carry  them  to  the  fe- 
nate  of  Carthage.  On  their  arrival  in  that  capital, 
they  demanded  that  Hannibal  might  be  delivered  up 
to  the  Romans  to  be  punched  according  to  his  deferts  ; 
and  this  not  being  complied  with;  war  was  immediate- 
ly declared  between  the  two  nations. 

The  Saguntines  are  faid  to  have  defended  them- 

107  felves  for  eight  months  with  incredible  bravery.  At 
And  takes  ]aft,  however,  the  city  was  taken,  and  the  inhabitants 
lt'              were  treated  with  the  utmoft  cruelty.    After  this  con- 

quefl,  Hannibal  put  his  African  troops  into  winter- 
quarters  at  New  Carthage  ;  but  in  order  to  gain  their 
affection,  he  permitted  the  Spaniards  to  retire  to  their 
refpective  homes. 

The  next  campaign,  having  taken  the  neceffary 
meafures  for  fecuring  Africa  and  Spain,  he  pafTed  the 
Iberus,  fubdued  all  the  nations  betwixt  that  river  and 

108  the  Pyrenees,  appointed  Hanno  commander  of  all  the 
He  fets  out  new  conquered  district,  and  immediately  began  his 
ior  Italy.     march  for  Italy.     Upon    muftering  his    forces,  after 

they  had  been  weakened  by  fieges,  defertion,  morta- 
lity, and  a  detachment  of  10,000  foot  and  1000  horfe 
left  with  Hanno  to  fupport  him  in  his  new  poft,  he 
found  them  to  amount  to  50,000  foot  and  9000  horfe, 
all  veteran  troops,  and  the  belt  in  the  world.  As 
they  had  left  their  heavy  baggage  with  Hanno,  and 
were  all  light  armed,  Hannibal  eafily  crofTed  the  Py- 
renees ;  palled  by  Rnfcino,  a  frontier  town  of  the 
Gauls;  and  arrived  on  the  banks  of  the  Rhone  with- 
out oppofition.  This  river  he  pafTed,  notwithstand- 
ing of  fome  oppofition  from  the  Gauls;  and  was  for 
fome  time  in  doubt  whether  he  fhould  advance  to  en- 
gage the  Romans,  who,  under  Scipio,  were  bending 
their  march  that  way,  or  continue  his  march  for  Italy. 
But  to  the  latter  he  was  Toon  determined  by  the  ar- 
rival of  Magilus  prince  of  the  Boii,  who  brought  rich 
prefents  with  him,  and  offered  to  conduct  the  Cartha- 
ginian army  over  the  Alps.  Nothing  could  have  hap- 
pened more  favourable  to  Hannibal's  affairs  than  the 
arrival  of  this  prince,  fince  there  was  no  room  to  doubt 
the  fincerity  of  his  intentions.  For  the  Boii  bore  an 
implacable  enmity  to  the  Romans,  and  had  even  come 
to  an  open  rupture  with  them  upon  the  firft  news  that 
Italy  was  threatened  with  an  invafion  from  the  Car- 
thaginians. 
It    is    not    known  with  certainty  where  Hannibal 


wait  for  the  Stragglers.  As  the  fnow  was  lately  fallen 
in  great  plenty, and  covered  the  ground,  this  fight  ter- 
rified the  Africans  and  Spaniards,  who  were  much  af- 
fected with  the  co)d.  In  order  therefore  to  encourage 
them,  the  Carthaginian  general  led  them  to  the  top  of 
the  higheft  rock  on  the  fide  of  Italy,  and  thence  gave 
them  a  view  of  the  large  and  fruitful  plains  of  Infu- 
bria,  acquainting  them  that  the  Gauls,  whofe  country 
they  faw,  were  ready  to  join  them.  He  alfo  pointed 
out  to  them  the  place  whereabout  Rome  flood,  telling 
them,  that  by  climbing  the  Alps,  they  had  fcaled  the 
walls  of  that  rich  metropolis  ;  and  having  thus  anima- 
ted his  troops,  he  decamped,  and  began  to  defcend  the 
mountains.  The  difficulties  they  met  with  in  their 
defcent  were  much  greater  than  thofe  that  had  occur- 
red while  they  afcended.  They  had  indeed  no  enemy 
to  contend  with,  except  fome  fcattered  parties  that  came 
to  Ileal  rather  than  to  fight  ;  but  the  deep  fnows,  the 
mountains  of  ice,  craggy  rocks,  and  frightful  preci- 
pices, proved  more  terrible  than  any  enemy.  After  they 
had  for  fome  days  marched  through  narrow,  fteep,  and 
Slippery  ways,  they  came  at  laft  to  a  place  which  nei- 
ther elephants,  horfes,  nor  men,  could  pafs.  The  way 
which  lay  between  two  precipices  was  exceeding  nar- 
row ;  and  the  declivity,  which  was  very  Sleep,  had  be- 
come more  dangerous  by  the  falling  away  of  the 
earth.  Here  the  guides  flopped  ;  and  the  whole  ar- 
my being  terrified,  Hannibal  propofed  at  firft  to  march 
round  about,  and  attempt  fome  other  way  :  but  all 
places  round  him  being  covered  with  fnow,  he  found 
himfelf  reduced  to  the  neceffity  of  cutting  away  into 
the  rock  itfclf,  through  which  his  men,  horfes,  and 
elephants,  might  defcend.  This  work  was  accom- 
plished with  incredible  labour;  and  then  Hannibal, 
having  fpent  nine  days  in  afcending,  and  fix  in  de- 
scending, the  Alps,  gained  at  length  Infubria  ;  and, 
notwithstanding  all  the  difafters  he  had  met  with  by 
the  way,  entered  the  country  with  all  the  boldnefs  of 
a  conqueror. 

Hannibal,  on  his  entry  into  Infubria,  reviewed  his 
army,  when  he  found    that  of  the  50,000  foot  with 
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whom  he  fet  out  from  New  Carthage  five  months  and 
15  days  before,  he  had  now  but  20,000,  and  that  his 
9000  horfe  were  reduced  to  6000.  His  firft  care, 
after  he  entered  Italy,  was  to  refreSh  his  troops  ;  who 
after  fo  long  a  march,  and  fuch  inexpreffible  hard- 
Ships,  looked  like  as  many  Skeletons  raifed  from  the 
began  to  afcend  the  Alps.  As  foon  as  he  began  his  dead,  or  favages  born  in  a  defert.  He  did  not,  how- 
march,  the  petty  kings  of  the  country  affembled  their  ever,  fuffer  them  to  languish  long  in  idlenefs  ;  but, 
forces  in  great  numbers  :  and  taking  polTeflion  of  the  joining  the  Infubrians,  who  were  at  war  with  the  Taurinura 
eminences  over  which  the  Carthaginians  muft  neceffa-  Taurinians,  laid  fiege  to  Taurinum,  the  only  city  in  taken, 
lily  pafs,  they  continued  haraSfing  them,  and  were  no  the  country,  and  in  three  days  time  became  maSter  of 
fooner  driven  from  one  eminence  than  they  feized  on  it,  putting  all  who  refifled  to  the  fword.  This  ftruck 
another,  difputing  every  foot  of  land  with  the  enemy,  the  neighbouring  barbarians  with  fuch  terror,  that  of 
and  destroying  great  numbers  of  them  by  the  advan-  their  own  accord  they  fubmitted  to  the  conqueror,  and 
tage  they  had  of  the  ground.  Hannibal,  however,  fupplied  his  army  with  all  forts  of  provifions. 
having  found  means  to  poSTefs  himfelf  of  an  advanta-  Scipio,  the  Roman  general,  in  the  mean  time,  who 
geous  poft,  defeated  and  difperfed  the  enemy  ;  and  had  gone  in  queft  of  Hannibal  on  the  banks  of  the 
foon  after  took  their  capital  city,  where  he  fourtd   the     Rhone,  was  furprifed   to  find  his  antagonist  had  crof- 
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He  therefore  return- 
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Carthage,  led  the  Alps  and  entered  Italy. 

ed  with  the  utmoft  expedition.  An  engagement  en- 
fued  near  the  river  Ticinus,  in  which  the  Romans 
were  defeated.  The  immediate  confequence  was,  that 
feated  near  Scipio  repaffed  that  river,  and  Hannibal  continued  his 
thcTicinus. march  to  the  banks  of  the  Po.  Here  he  ftaid  two 
days,  before  he  eould  crofs  that  river  over  a  bridge  of 
boats.  He  then  fent  Mago  in  purfuit  of  the  enemy, 
who  having  rallied  their  fcattered  forces,  and  repaffed 
the  Po,  were  encaped  at  Placentia.  Afterwards 
having  concluded  a  treaty  with  feveral  of  the  Gallic 
cantons,  he  joined  his  brother  with  the  reft  of  the 
army,  and  again  offered  battle  to  the  Romans  ;  but 
tnis  they  thought  proper  to  decline  ;  and  at  lad  the 
con ful,   being  intimidated  by  the  defertion  of  a  body 
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victory.      Hannibal  in  the  mean  time  kept  on,  ftill   Carthagt, 
advancing    towards   Rome,    having    Cortona   on   the  '       v — ~* 
left  hand,  and  the  lake  Thrafymenus  on  the  right  ; 
and   at  laft,   having  drawn  Flaminius  into  an  ambn- 
fcade,  entirely  defeated  him.     The  general  himfelf, 
with   15,000  ©f  his  men,  fell   on  the  field  of  battle. 
A   great  number  were  likewife  taken  prifoners,  and 
a  body  of  6000  men,  who  had  fled  to  a  town  in  Etru- 
ria,  furrendered   to   Maherbal  the  next  day.     Hanni- 
bal loft  only    1500   men   on    this   occafion,    moft  of 
whom  were  Gauls  -,  though   great   numbers,    both  of 
his  foldiers  and  of  the  Romans,  died  of  their  wonnds.        114 
Being  foon  after  informed  that  the  conful  Servilins  had  A  Roman 
detached  a  body  of  4000,   or,   according   to  Appian,  detachment 
8000  horfe  from  Ariminum,  to  reinforce  his  colleague  cVt  t0 
of  Gauls,  abandoned  his  camp,  paffed  the  Trebia,  and     in  Etruria,  Hannibal  fent  out  Maherbal,  with  all  the  ^ea 
polled  himfelf  on  an  eminence  near  that  river.     Here     cavalry,     and    fome  of  the  infantry,  to  attack   him. 
he  drew  lines  round  his  camp,  and  waited  the  arrival     The  Roman  detachment  confifted  of  chofen  men,  and 

Cen  tennis 
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of  his  colleague  with  the  forces  from  Sicily. 

Hannibal  being  apprifed  of  the  conful's  departure, 
fent  out  the  Nnmidian  horfe   to  harafs  him   on   his 
march  ;  himfelf  moving  with   the  main  body  to  fup- 
port  them  in  cafe  of  need.     The  Numidians  arriving 
before  the  rear  of  the  Roman  army   had  quite  paf- 
fed the  Trebia,  put  to  the  fword   or  made  prifoners 
all  the  ftragglers  they  found  there.     Soon  after,  Han- 
nibal  coming  up,   encamped   in  fight   of  the  Roman 
army,  on  the  oppofite  bank.     Here   having  learned 
the  character  of  the  conful  Sempronius  lately  arrived, 
he  foon  brought  him  to  an  engagement,  and  entirely 
defeated    him.     Ten  thoufand   of  the   enemy  retired 
to  Placentia  ;   but  the  reft  were  either  killed  or  taken 
prifoners.    The  Carthaginians  purfued  the  flying  Ro- 
mans as  far  as  the  Trebia,  but  did  not   think  pro- 
per to  repafs  that  river  on  account  of  the  exceffive  cold. 
Hannibal,  after   this   action  upon   the   Trebia,  or- 
dered  the    Numidians,  Celtiberians,   and  Lufuanians, 
to   make   incurfions  into  the  Roman  territories,  where 
they  committed   great  devastations.     During   his  ftate 
of  inaction,  he  endeavoured  to  win  the  affections  of 
the  Gauls,  and  likewife  of  the  allies  of  the  Romans  ; 
declaring  to  the  Gallic  and  Italian  prifoners,  that  he 


was  commanded  by  Centenms  a  Patrician.  Maher- 
bal had  the  good  fortune  to  meet  with  him,  and  after 
a  ihort  difpute  entirely  defeated  him.  Two  thoufand 
of  the  Romans  were  laid  dead  on  the  fpot  ;  the  reft, 
retiring  to  a  neighbouring  eminence,  were  furround- 
ed  by  Maherbal's  forces,  and  obliged  next  day  to  fur- 
render  at  difcretion  ;  and  this  difafter,  happening 
within  a  few  days  after  the  defeat  at  the  lake  Thrafy- 
menus, almoft  gave  the  finifhing  ftroke  to  the  Roman 
affairs. 

The  Carthaginian  army  was  now  fo  much  troubled 
with  a  fcorbutic  diforder,  owing  to  the  nnwholefome 
encampments  they  had  been  obliged  to  make,  and 
the  moraffes  they  had  paffed  through,  that  Hannibal 
found  it  abfolutely  neceffary  to  repofe  them  for  fome 
time  in  the  territory  of  Adria,  a  moft  pleafant  and 
fertile  country,  in  his  various  engagements  with  the 
Romans,  he  had  taken  a  great  number  of  their  arms, 
with  which  he  now  armed  his  men  after  the  Roman 
manner.  Being  now  likewife  matter  of  that  part  of 
the  country  bordering  on  the  fea,  he  found  means  to 
fend  an  exprefs  to  Carthage  with  the  news  of  the  glo- 
rious progrefs  of  his  arms.  The  citizens  received 
this  news   with   the  moft  joyful  acclamations,  at   the 


had   no  intention  of  making  war  upon    them,   being     fame  time  coming  to  a  refolution  to  reinforce  their  ar- 
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determined  to  reftore  them  to  their  liberty,  and  pro- 
tect them  againft  the  Romans  :  and  to  confirm  them 
in  their  good  opinion  of  him,  he  difmiffed  them  all 
without  ranfom. 

Next  year,  having  croffed  the  Apennines,  and  pe- 
•utterly  de-netrated  into  Etruria,  Hannibal  received  intelligence 
feated  near  tnat  t£e  nevv  COnful  Flaminius  lay  encamped  with 
the  Roman  army  under  the  walls  of  Arretium.  Ha- 
ving learned  the  true  character  of  this  general,  that 
he  was  of  an  haughty,  fierce,  and  raih  difpofition,  he 
doubted  not  of  being  foon  able  to  bring  him  to  a 
battle.  To  inflame  the  impetuous  fpirit  of  Flami- 
nius, the  Carthaginian  general  took  the  road  to  Rome, 
and,  leaving  the  Roman  army  behind  him,  deftroyed 
all  the  country  through  which  he  paffed  with  fire  and 
fword  ;  and  as  that  part  of  Italy  abounded  with  all 
the  elegancies  as  well  as  neceffaries  of  life,  the  P».o- 
mans  and  their  allies  fuffered  an  incredible  lofs  on 
this  occafion.  The  ram  conful  was  inflamed  with 
the  utmoft  rage  on  feeing  the  ravages  committed  by 
the    Carthaginians  ;    and    therefore   immediately  ap- 


tor. 


mies  both  in   Italy  and  Spain  with  a  proper  number  of 
troops.  jj^ 

The  Romans  being  now  in  the  utmoft  confterna-  FabiusM»- 
lion,  named  a  dictator,  as  was  their  cuftom  in  times  ximus  na- 
of  great  danger.  The  perfon  they  chofe  to  this  of-  med  **1(-*a 
ficc  was  Fubius  Maximus,  furnamed  Verrucofus  ;  a 
man  as  cool  and  cautious  as  Sempronius  and  Flaminius 
were  warm  and  impetuous.  He  fet  out  with  a  defign 
not  to  engage  Hannibal,  but  only  to  watch  his  motions, 
and  cut  off  his  proviilons,  which  he  knew  was  the  moft 
proper  way  to  deftroy  him  in  a  country  fo  far  from 
his  own.  Accordingly  he  followed  him  through  Urn- 
bria  and  Picenum,  into  the  territory  of  Adria,  and 
then  through  the  territories  of  theMarrncini  and  Fren- 
tani  into  Apulia.  When  the  enemy  marched,  he  fol- 
lowed them  ;  when  they  encamped,  he  did  the  fame  ; 
but  for  the  moft  part  on  eminences,  and  at  fome  dif- 
tance-from  their  camp,  watching- all  their  motions, 
cutting  off  their  ftragglers,  and  keeping  them  in  a  con- 
tinual alarm.  This  cautious  method  of  proceeding 
greatly  diftreffed  the   Carthaginians,  but   at  the  fame 


proached  them  with  great  temerity,  as  if  certain  of    time  raifed  difcontents  in  his  own  army.     But 
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Carthage,    thefe  difcontents,   nor  the  ravages  committed  by  Han- 

•' * 'nibal,  could  prevail  upon  Fabius  to  alter  his  meafures. 

The  former,  therefore,  entered  Campania,  one  of  the 
finelt  countries  of  Italy.  The  ravages  he  committed 
there,  raifed  fuch  complaints  in  the  Roman  army,  that 
the  dictator,  for  fear  of  irritating  his  foldiers,  was 
obliged  to  pretend  a  defire  of  coming  to  an  engage- 
ment. Accordingly  he  followed  Hannibal  with  more 
expedition  than  ufual  ;  but  at  the  fame  time  avoided, 
under  various  pretences,  an  engagement  with  more 
care  than  the  enemy  fouglu  it.  Hannibal  finding  he 
could  not  by  any  means  bring  the  dictator  to  a  battle, 
refolved  to  quit  Campania,  which  he  found  abound- 
ing more  with  fruit  and  wine  than  corn,  and  to  re- 
turn to  Samnium  through  the  pafs  called  Eribanus. 
Fabius  concluding  from  his  march  that  this  was  his 
defign,  got  there  before  him,  and  encamped  on  Mount 
Callicula,  which  commanded  the  pafs,  after  having 
placed   feveral  bodies  in    all    the  avenues   leading  to 
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witted  by  but  at  laft  contrived  the  following  ftratagem,  which 
Hannibal.  Fabius  could  not  forefee  nor  guard  againft.  Being 
encamped  at  the  foot  of  Mount  Callicula,  he  ordered 
Afdrubal  to  pick  out  of  the  cattle  taken  in  the  coun- 
try, 20CO  of  the  flrongeft  and  nimbleft  oxen,  to  tie 
faggots  to  their  horns,  and  to  have  them  and  the 
herdfmen  ready  without  the  camp.  After  flipper, 
when  all  was  quiet,  the  cattle  were  brought  in  good 
order  to  the  hill,  where  Fabius  had  placed  fome  Ro- 
man parties  in  ambulh  to  flop  up  the  pafs.  Upon  a 
fignal  given,  the  faggots  on  the  horns  of  the  oxen 
were  fet  on  fire  ;  and  the  herdfmen,  fupported  by 
fome  battalions  armed  with  fmall  javelins,  drove  them 
on  quietly.  The  Romans  feeing  the  light  of  the 
fires,  imagined  that  the  Carthaginians  were  marching 
by  torch-light.  However,  Fabius  kept  clofe  in  his 
camp,  depending  on  the  troops  he  had  placed  in  am- 
bufcade  ;  but  when  the  oxen,  feeling  the  fire  on  their 
heads,  began  to  run  up  and  down  the  hills,  the  Ro- 
mans in  ambulh  thinking  themfelves  furrounded  on  all 
fides,  and  climbing  the  ways  where  they  faw  leaft 
light,  returned  to  their  camp  leaving  the  pafs  open  to 
Hannibal.  Fabius,  though  rallied  by  his  foldiers  for 
being  thus  over-reached  by  the  Carthaginian,  ftill  con- 
tinued to  purfue  the  fame  plan,  marched  directly  after 
Hannibal,  and  encamped  on  fome  eminences  near 
him. 

Soon  after  this,  the  dictator  was  recalled  to  Rome  ; 
and  as  Hannibal,  notwithstanding  the  terrible  ravages 
he  had  committed,  had  all  along  fpared  the  lands  of 
Fabius,  the  latter  was  fufpected  of  holding  a  fecret  cor- 
refpondence  with    the  enemy.     In  his  abfence,  Minu- 
cius, the  general  of  the  horfe,  gained  fome  advantages, 
which  greatly  tended  to  increafe  the  difcontent   with 
the   dictator,  infomuch   that  before  his  return    Minn- 
cius  was  put  upon  an  equal  footing  with  himfelf.     The 
general  of  the  horfe  propofed  that  each  ihoiild  com- 
mand his  day;  but  the  dictator  chofe  rather  to  divide 
II7        the  army,  hoping  by  that  means  to  fave  at  leaft  a  part 
Minucius    of  it.     Hannibal  foon  found   means  to  draw  Minucius 
in  great      to  an  engagement,  and,  by  his  mafterly  fkill  in  laying 
danger  is    ambulhes,  the  Roman  general  was  furrounded  on  eve- 

FabTed  ^  r^        '  anc'  woulc!  'iave  1)eeu  c,u  °ff«ith  all  his  troops, 
had  not  Fabius  hallened  to  his  afllltance,  and  relieved 
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him.  Then  the  two  armies  uniting,  advanced  in  good  Cartfiagg. 
order  to  renew  the  fight  :  but  Hannibal,  not  caring 
to  venture  a  fecond  action,  founded  a  retreat,  and  re- 
tired to  his  camp  ;  and  Minucius,  being  alhamed  of 
his  rafnnefs,  refigned  the  command  of  the  army  to 
Fabius. 

The  year  following,  the  Romans  augmented  their  The  Ro- 
army   to  87,000  men,  horfe  and  feot ;  and   Hannibal  mansutter- 
being  reduced  to  the  greateft  ftraits  for  want  of  pro-  ty  defeated, 
vifions,    refolved   to   leave    Samnium,    and    penetrate at  Cannse* 
into  the  heart  of  Apulia.     Accordingly  he   decamped 
in  the  night  ;  and  by  leaving  fires  burning,  and  tents 
itanding  in  his  camp,  made  the  Romans  believe  for 
fome  time  that  his  retreat  was  only  feigned.     When 
the   truth  was  difcovered,  iEmilius  was  againft  pur- 
fuing  him  :   but  Terentius,  contrary  to  the  opinion  of 
all  the  officers  in  the  army,  except  the  proconful  Ser- 
vilius,  was  obftinately  bent  on  following  the  enemy; 
and  overtook  them  at  Cannse,  till  this  time  an  obfeu-re 
village  in  Apulia*.     A  battle  enfued  in  this  place,  as  *  See  Caff- 
memorable  as  any  mentioned  in  hiftory  ;  in  which  the  »<*• 
Romans,  though  almoll  double  in  number  to  the  Car- 
thaginians, were  put  to  flight  with  moft  terrible  (laugh- 
ter ;  at   leaft   45,000  of  them  being  left  dead  on  the 
field  of  battle,  and  10,000  taken  prifoners  in  the  action 
or  purfuit.     The  night  was  fpent  in  Hannibal's  camp 
in  feafting  and   rejoicings,  and  next  day  in  ftripping 
the  dead  bodies  of  the  unhappy  Romans  :  after  which 
the  victorious  general  inverted  their  two  camps,  where 
he  found  4000  men.  IIg 

The  immediate  confequence  of  this  victory,  as  Han-  Confe- 
nibal  had   forefcen,  was  a  difpofition  of  that  part  of  I-  quences  of 
taly  called  the  Old  Province,  Magna  Grecia,  Taren- this  vi#0~ 
turn,  and   part  of  the  territory  of  Capua,  to  fubmit  to  ry' 
him.     The  neighbouring  provinces  likewife  difcovered 
an  inclination  to  fhake  off  the  Roman  yoke,  but  want- 
ed firft  to  fee  whether  Hannibal   was  able  to  protect 
them.     His  firft  march  was  into  Samnium,   being  in- 
formed that   the   Hirpini  and  other  neighbouring  na- 
tions were  difpofed  to  enter  into  an  alliance  with   the 
Carthaginians.    He  advanced  to  Compfa,  which  opened 
its  gates  to  him.     In  this  place  he  left  his  heavy  bag- 
gage,   as    well    as    the   immenfe  plunder  he  had  ac- 
quired.    After  which   he  ordered  his  brother  Mago, 
with  a  body  of  troops  deftined  for  that  purpofe,  to  pof- 
fefs  himfelf  of  all  the  fortreffes  in  Campania,  the  molt 
delicious  province  of  Italy.     The  humanity   Hannibal 
had   all  along  fhown  the  Italian  prifoners,  as  well  as 
the  fame  of  the  complete  victory  he  had  lately  obtain- 
ed, wrought  fo  powerfully  upon  the   Lucani,  Brutii, 
and  Apulians,  that  they  expreffed  an  eager  defire  of 
being   taken  under   his  protection.      Nay,    even  the 
Campanians  themfelves,  a  nation  more  obliged  to  the 
Romans  than  any  in  Italy,  except  the  Latins,  difco- 
vered an  inclination  to  abandon  their  natural  friends.        rza 
Of  tbistheCarthaginun  general  receivingintelligence,  Capua  fulj- 
he  bent  his  march  towards  Capua,  not  doubting,  bntmitst° 
that,  by  means  of  the  popular  faction  there,  he  ihould  ■Hanni^iaJ« 
eafily  make   himfelf  matter  of  it;   which  accordingly 
happened.     Soon  after   this  place   had    made  its  fub- 
mifiion,   many  cities  of  the  Brutii  opened  their  gates 
jo  Hannibal,  who  ordered  his  brother  Mago  to  take 
poffeffion   of    them.      Mago    was    then  difpatched   to 
Carthage,  with  the  important  news  of  the  victory   et 
Cannas,    and    the   coniequences  attending  it.     Upon 
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Carthajre.  his  arrival  there,  he  acquainted  the  fcnate,  th.;t  Han- 

* v '  nibal  had  defeated  fix  Roman  generals,  four  of  whom 

MaIV  ac_  were  confuls,  one  dictator,  and   the  other  general  of 
count  of3C"  horfe  to  the  dictator  :  that  he  had   engaged  fix  con- 
Hannibal's  fular  armies,  killed   two  confuls,   wounded  one,  and 
fuecefs.        driven   another  out  of  the  field   with  fcarce  50  men  to 
attend  him  :   that  he  had   routed    the   general  of  the 
horfe,   who  was  of  equal  power  with  the  confuls;   and 
that  the  dictator  was  efteemed  the  only  general  fit  to 
command   an  army,  merely  becaufe  he    had   not  the 
courage  to  engage  him  ;  and  as   a   demonftrative  proof 
of  what  he  advanced,  he  produced,  according  to  font e 
authors,  three  bufhels  and  a  half  of  gold  rings,  taken 
from  knights  and  fenators  who  had  been  killed  in  the 
various  engagements. 

Hitherto  we  have  feen  Hannibal  furprifingly  vidto- 
fuperior  to  rio.is  :  and,  indeed,  if  we  confider  what  he  had  already 
every  other  done,  we  fhall  find  his  exploits  fuperior  to  thofe  of 
general  any  other  general,  either  ancient  or  modern.  Other 
r e/1-t{ioned  commanders  have  been  celebrated  for  victories  gained 
ory.  ^^^^  barbarous  and  uncivilized  nations.  Alexander 
the  Great  invaded  and  over-ran  the  empire  of  Perfia  ; 
but  that  kingdom  was  then  funk  in  floth  and  effemi- 
nacy, fo  as  to  be  an  eafy  conqueft:  but  had  the 
great  commander  turned  his  arms  againft  the  weftern 
nations,  who  were  of  a  more  martial  difpofition,  it  is 
more  than  probable  he  had  not  conquered  fo  eafily. 
Hannibal,  on  the  other  hand,  lived  at  a  time  when 
the  Romans  were  not  only  the  moft  powerful,  bijr.  the 
moft  warlike  nation  in  the  whole  world.  That  nation 
he  attacked  with  an  army  of  only  26,000  men,  with- 
out refources  either  for  recruits,  money,  or  provi- 
fions,  except  what  he  could  procure  in  the  enemies 
country.  With  thefe  he  had  for  three  years  refifted 
the  Roman  arm'es,  which  had  been  hitherto  invinci- 
ble by  all  other  nations.  Their  armies  had  been  com- 
manded by  generals  of  different  tempers,  difpofitions, 
and  abilities  :  the  loffes  they  fuftained  are  by  the 
Roman  writers  imputed  to  the  faults  of  the  generals 
themfelves  ;  but  experience  had  abundantly  fhown, 
that  thefe  commanders,  with  all  their  faults,  were  able 
to  conquer  the  moft  warlike  nations,  when  command- 
ed by  another  than  Hannibal.  In  the  battles  fought 
with  the  Romans  he  had  deflroyed  200,000  of  their 
men,  and  taken  50,000  prifoners ;  yet  from  the  time 
of  the  battle  of  Canna:,  the  affairs  of  this  great  man 
totally  declined.  The  reafon  of  this  is,  by  the  Roman 
the  decline  hiflorians,  faid  to  be,  that  when  he  put  his  army  into 
ofhisaf-  winter-quarters  in  Capua,  he  fo  enervated  himfelf  and 
his  army  by  debaucheries  in  that  place,  that  he  be- 
came no  longer  capable  of  coping  with  the  Roman 
forces.  But  this  feems  by  no  means  to  have  been  the 
cafe  ;  for  the  Roman  hifiorians  themfelves  own,  that, 
after  the  battle  of  Cannas,  he  gave  their  armies  many 
and  terrible  defeats,  and  took  a  great  number  of  towns 
in  their  fight. 

The  true  reafon  of  that  reverfe  of  fortune  which 
Hannibal  now  experienced,  was  his  not  having  fuf- 
ficient  refources  for  recruiting  his  army.  On  the  firft 
news,  indeed,  of  his  fuecefs  at  Carthage,  a  body  of 
400oNumidian  cavalry,  40  elephants,  and  1000  talents 
of  filver,  were  granted  by  the  fenate.  A  large  de- 
tachment of  Spanifh  forces  was  alfo  appointed  to  fol- 
low them  ;  and  that  thefe  laft  might  be  ready  in  due 
time,    Mago  fet  out    immediately  for  Spain  to  raife 
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20,000  foot  and  4000  horfe  there.    Had   this  ample  Carthage. 

fupply  been  fern  with  proper  expedition,  it  is  by  no  * ^ — * 

means  probable  that  the  Romans  would  have  had  any 
occafion  to  reflect  upon  Hannibal's  conduct  at  Capua. 
That  general  would  undoubtedly  have  obliged  the 
haughty  republic  to  fubmit  to  the  fuperior  force  of  his 
arms  the  next  campaign.  But,  notvvithftanding  the 
influence  of  the  Barcinian  faction  at  Carthage,  Hanno 
and  his  adherents  found  means  not  only  to  retard  the 
march  of  the  fupplies  intended,  but  even  to  diminilh 
their  number.  Mago,  through  the  artifices  of  that 
infatuated  party,  could  obtain  an  order  for  only  12,000 
foot  and  2500  horfe,  and  even  with  this  inconfiderable 
body  of  troops  he  was  fent  into  Spain.  Hannibal  being 
thus  deferted  by  his  country,  found  himfelf  obliged  to 
act  on  the  defenfive;  his  army  amounting  to  no  more 
now  than  26,000  foot  and  9000  horfe.  But  though  o- 
bliged  to  act  in  this  mannar,  he  was  only  hindred  from 
conquering;  the  utmoft  efforts  of  the  whole  Roman 
power  not  being  able  to  drive  this  fmall  army  out  ef 
Italy  for  more  than  14  years.  I2 

The  Romans,  though  greatly  reduced,  were  not  Meafures 
yet  exhaufted.  They  were  able  ftill  to  fend  two  con- taken  by 
fular  armies  into  the  field,  fully  recruited  and  in  good  the  Ro" 
order  ;  and  as  neither  the  Gauls  nor  Italians  were  na-  maH6- 
tural  allies  of  the  Carthaginians,  they  did  not  fail  to 
abandon  them  on  the  firft  reverfe  of  fortune.  After 
the  Romans  had  recovered  from  the  confirmation  in- 
to which  they  were  thrown  by- the  defeat  at  Cannse, 
they  chofe  a  dictator,  and  recalled  Marcellus,  the  con- 
queror of  Syracufe,  from  Sicily.  All  the  young  Ro- 
mans, above  1  7  years  of  age,  of  what  rank  foever, 
were  obliged  to  inlift  themfelves  ;  as  were  alfo  thofe 
who  had  already  ferved  their  legal  time.  By  this  means 
four  legions  and  10,000  horfe  were  foon  raifed  in  the 
city.  The  allies  of  Rome,  the  colonies,  and  the  mu- 
nicipia,  furnidied  the  contingence  as  ufual.  To  thefe 
were  added  8000  of  the  youngeft  and  ftrongeft  flaves 
in  the  city.  The  republic  pnrchafed  them  of  their 
mafters,  but  did  not  oblige  them  to  ferve  without  their 
own  confent,  which  they  gave,  by  anfwering  Volo, 
"  I  am  willing  ;"  whence  they  were  called  volones,  to 
diltinguifh  them  from  the  other  troops.  As  the  Ro- 
mans, after  the  lofs  of  fo  many  battles,  had  no  fwords, 
darts,  or  bucklers,  left  in  their  magazines,  the  volones 
were  fupplied  with  the  arms  which  had  been  formerly 
taken  from  the  enemy,  and  hung  up  in  the  public 
temples  and  porticoes.  The  finances  of  Rome  were 
nolefs  exhaufted  ;  but  this  defect  was  fupplied  by  the 
liberality  of  her  citizens.  The  fenators  mowing  the  ex- 
ample, were  followed  firft  by  the  knights,  and  after- 
wards by  all  the  tribes  ;  who  (tripping  themfelves  of 
all  the  gold  they  had,  brought  it  to  the  public  trea- 
fury.  The  fenators  only  referved  their  rings,  and  the 
bulla  about  their  childrens  necks.  As  for  the  filver 
coin,  h  was  now,  for  the  firft  time,  alloyed  with 
copper,  and  increafed  in  its  value.  Thus  the  finances 
were  put  into  a  good  condition,  and  a  competent  army 
raifed. 

This  was  plainly  the  laft  effort  the  Romans  could 
make  ;  and  could  Hannibal  have  procured  a  fufficient 
fupply  of  men  and  money  to  enable  him  to  cope  with 
this  army,  and  to  break  it  as  he  had  done  the  others 
before,  there  could  have  been  no  more  refiftance  made 
on  their  pari.     He  began,  however,  to  be  in  want  of 

money  ; 
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Carthage,  money;  and  to  procure   it  gave  the  Roman  prisoners 

' * "'ieave   to  redeem  themfelves.     Thefe  unhappy  men  a- 

greed  to  fend  ten   of  their  body  to  Rome  to  negociate 
I2j        their  redemption  ;   and  Hannibal  required  no  other  fe- 
Theyrefufe  curity  for  their  return  but  their  oath.     Carthalo    was 
to  treat  of   fent  at  the  head   of  them  to  make  propofals  of  peace  ; 
peace.  but  „pon  the  gr{t  nexvs  0f  hjs  arrival,  the  dictator  fent 

a  livflor  to  him,  commanding  him  immediately  to  de- 
part the  Roman  territory  ;  and  it  was  refolved  not  to 
redeem  the  captives.  Upon  this  Hannibal  fent  the 
moll:  confiderable  of  them  to  Carthage;  and  of  the 
red  he  made  gladiators,  obliging  them  to  fight  with 
one  another,  even  relations  with  relations,  for  the  en- 
tertainment of  his  troops. 

All  this  time  Cneius  and  Publius  Scipio  had  car- 
defeated  by  ried  on  the  war  in  Spain  with  great  fuccefs  againft 
the  Ro-  the  Carthaginians.  Afdrubal  had  been  ordered  to  en- 
ter  Italy  with  his  army  to  ainft  Hannibal ;  but  being 
defeated  by  the  Romans,  was  prevented.  The  dila- 
tor and  fenate  of  Rome,  encouraged  by  this  news, 
carried  on  the  preparations  for  the  next  campaign 
with  the  greateft  vigour,  whilft  Hannibal  remained  in- 
active at  Capua.  This  inaction,  however,  feems  to 
have  praceeded  from  his  expectation  of  fuccours  from 
Africa,  which  never  came,  and  which  delay  occafioned 
his  ruin.  The  Roman  dictator  now  releafed  from 
prifon  all  criminals,  and  perfons  confined  for  debt, 
who  were  willing  to  inlift  themfelves.  Of  thefe  he 
formed  a  body  of  6000  foot,  armed  with  the  broad 
fwords  a-nd  bucklers  formerly  taken  from  the  Gauls. 
Then  the  Roman  army,  to  the  number  of  about 
25,000  men,  marched  out  of  the  city,  under  the  com- 
mand of  the  dictator;  while  Marcellus  kept  the  re- 
mains of  Varro's  army,  amounting  to  about  15,030 
men,  at  Caiilinum,  in  readinefs  to  march  whenever 
there  fhould  be  occafion. 

Thus  the  Roman  forces  were  ftill  fuperior  to  thofe 
of  Hannibal ;  and  as  they  now  faw  the  neceflity  of 
following  the  example  of  Fabius  Maximus,  no  engage- 
ment of  any  confequence  happened  the  firft  year  after 
the  battle  of  Cannas.     Hannibal  made  a  fruitlefs  at- 
tempt upon  Nola,  expecting  it  would  be  delivered  up 
to  him  ;  but  this  was  prevented  by  Marcellus,  who  had 
gainsanad-  entered  that  city,  and  fallying  unexpectedly  from  three 
vantage  0-  gates  upon  the  Carthaginians,  obliged  them  to  retire 
*cf  Hann1' in  great  confufion  with  the  lofs  of  5000  men.     This 
was  the  firft  advantage  that  had  been  gained  by  the 
Romans  where  Hannibal  had  commandecNn  perfon, 
and  railed  the  fpirits  of  the  former  not  a  little.     They 
were,  however,  greatly  dejected,  on  hearing  that  the 
conful  Pofthumius  Albinus,  with  his  whole  army,  had 
been  cut  off  by  the  Boii,  as  he  was  eroding  a  foreft. 
Upon  this  it  was  refolved  to  draw  all  the  Roman  for- 
ces out  of  Gaul  and  other  countries,  and  turn  them 
againft  Hannibal ;  fo  that  the  Carthaginian  ftood  daily 
more  and  more  in  need  of  thofe  fupplies,  which  yet 
nibal    never  arrived  from  Carthage.     He  reduced,  however, 
takes  feve-  the  cities   of  Nuceria,  Caiilinum,  Petelia,  Confenti'a, 
ral  cities.     Croton,  Locri,  and  feveral  others   in  Great  Greece, 
before  the  Romans  gained  any  advantage  overturn,  ex- 
cept that  before  Nola  already  mentioned.     The  Cam- 
panians  who  had  efpoufed  the  Carthaginian  intereft, 
raifed  an  army  of  14,000  of  their  own  nation  in  fa- 
vour of  Hannibal,  and  put  one  Marius  Alfius  at  the 
head  of  it ;  but  he  was  furprifed  by  the  conful  Sem- 
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pronius,  who  defeated' 'and  killed  him  with  2000  of  Carthage, 

his  men.     It  was  now  found,  that  Hannibal  had  con-  ' v ' 

eluded  a  treaty  of  alliance,  ofFenfive  and  defeniive  with 
Philip  king   of  Macedon  ;   but  to  prevent  any  difiur- 
bance    from   that  quarter,   a  Roman  army  was  fent  to        I2~ 
Macedon.     Soon   after    this  Marcellus  defeated  Han- He  is  de- 
nibal  in  a  pitched  battle,   having  armed   his  men  with  feated  by 
long  pikes  ufed  generally  at  fea,  and  chiefly  in  board-  Marcellus* 
ing  of  fhips;   by  which  means  the  Carthaginians  were 
pierced   through,  while    they  were   totally   unable   to 
hurt  their  adverfaries  with  the  fhort  javelins  they  car- 
ried.    Marcellus  purfued  them  clofe  ;  and,  before  they 
got  to   their  camp,    killed    5000,  and   took   600  pri- 
soners; lofmg  himfelf  about  1000  men,  who  were  trod 
down  by  the   Numidian  horfe,  commanded   by  Han-       130 
nibal  in  perfon.     After  this  defeat  the  Carthaginian  He  is  de- 
general   found   himfelf  deferted    by   1200  of  his  belt  ferted  by 
horfe,    partly  Spaniards,  and   partly  Numidians,  who  "  PartT  °* 
had  crolfed  the  Alps  with  him.     This  touched  him  fo    or  e* 
fenfibly,  that  he  left  Campania,  and  retired  into  Apu- 
lia. 

The  Romans  ftill  continued  to  increafe  their  forces ; 
and  Hannibal,  not  having  the  fame  refources,  found  it 
impoflible  to  act  againft  fo  many  armies  at  once.     Fa- 
bius Maximus  advanced  into  Campania,  whither  Han- 
nibal was  obliged    to  return  in  order  to  fave  Capua. 
He  ordered  Hanno,  however,  at  the  head  of  17,000 
foot  and   1700   horfe,  to  feize  Beneventum  ;    but   he 
was  utterly  defeated,  fcarce  2000  of  his  men  being  left 
alive.     Hannibal  himfelf,  in  the  mean  time  advanced  Heis again 
to  Nola,  where   he  was  again  defeated  by   Marcellus.  defeated 
He  now  began   to   loofe   ground;   the  Romans  retook  and  begins 
Caiilinum,    Accua  in   Apulia,    Arpi,    and  Aternum ;  tclofe 
but  the  city  of  Tarentum  was  delivered  up  to  him  by  gr0UI1^- 
its  inhabitants.     The   Romans  then  entered   Campa- 
nia, and  ravaged   the  whole  country,  threatening  Ca- 
pua with  a   liege.     The  inhabitants   immediately  ac- 
quainted  Hannibal  with  their  danger;   but  he  was  fo 
intent  upon  reducing  the  citadel  of  Tarentum,  that  he 
could  not  be  prevailed  upon  to  come  to  their  affiftance. 
In  the  mean  time  Hanno  was  again  utterly  defeated  by 
Fulvius,  his  camp  taken,   and  he  himfelf  forced  to  fly 
into  Brutium  with  a  fmall  body  of  horfe.     The  con- 
fuls  then  advanced  with   a   defign  to  befiege  Capua  in 
form.      But   in  their   way,     Sempronius  Gracchus,  a 
man  of  great  bravery,  and  an  excellent  general,  was 
betrayed  by  a  Lncanian  and  killed,  which   proved  a       132 
very  great   detriment  to  the  republic.     Capua,  how-  Capua  be- 
ever,    was   foon    inverted   on   all   fides  ;   and   the   be-  fleged  hy 
fieeed  once  more  fent  to  Hannibal,  who  now  came  to        Ro" 
their  affiftance  with  his  horfe,  his  light-armed  infantry,         " 
and  33  elephants.     He  found  means  to  inform  the  be-  Hannibal 
fieged  of  the  time  he  defigned  to  attack  the  Romans,  in  vain,  at- 
ordering  them  to  make  a   vigorous  fally   at  the  fame  tempts  to 
time.      The   Roman  generals,    Appius    and   Fulvius,  relieve  it, 
upon  the  firft  news  of  the  enemy's  approach,  divided 
their   troops,  Appius  taking  upon  him  to   make  head 
againft   the   garrifon,  and  Fulvius  to  defend    the  in- 
trenchments  againft  Hannibal.     The  former  found  no 
difficulty  in   repulfing  the   garrifon;  and  would  have 
entered  the  city  with  them,  had  he  not  been  wrounded 
at  the  very  gate,  which  prevented  him  from  purfuing 
his  defign.     Fulvius   found   it  more  difficult  to  with- 
ftand  Hannibal,  whofe  troops  behaved  themfelves  with 
extraordinary  refolution.      A  body  of  Spaniards  and 
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Carthage.  Numidians   had  even  the  boldnefs  to  pafs  the  ditch, 

w and,  in  fpite  of  all  oppofition,  climbing  the  ramparts, 

penetrated  into  the  Roman  camp;  but  not  being  pro- 
perly feconded  by  the  reft,  they  were  all  to  a  man  cut 
ill  pieces.  The  Carthaginian  general  was  fo  diQieart- 
ened  at  this,  efpecially  after  the  garrifon  was  repulfed, 
T, 4  that  he  founded  a  retreat,  which  was  made  in  good 
demarches  order.  Kis  next  attempt  for  the  relief  of  Capua  was 
•to Rome,  to  march  to  Rome,  where  he  hoped  his  approach 
would  ftrike  fo  much  terror,  that  the  armies  would  be 
called  from  before  Capua;  and  that  the  Capuans  might 
not  be  dilheartened  by  his  hidden  departure,  he  found 
means  to  acquaint  them  with  his  defign.  The  news 
of  his  approach  caufed  great  confternation  in  the  me- 
tropolis. Some  of  the  fenators  were  for  calling  all  the 
armies  in  Italy  into  the  neighbourhood  of  Rome,  as 
thinking  nothing  lefswas  able  torefift  the  terrible  Car- 
thaginian. But  Fabins  told  them  that  Hannibal's  de- 
fign was  not  to  take  Rome,  but  relieve  Capua ;  upon 
which  Fulvius  was  recalled  to  Rome  with  15,000  foot, 
and  looohorfe;  and  thus  obliged  Hannibal  again  to 
retire.  He  then  returned  before  Capua  fo  fuddenly 
prues  and  that  he  furprifed  Appius  in  his  camp,  drove  him  out 
defeatsAp-  0f  jt  wjtj1  the  ]0fs  0f  a  great  number  of  men,  and  ob- 
liged him  to -entrench  himfelf   on  fome  eminences, 


135 
Hefur- 


pius. 


136  where  he  expected  to  be  foon  joined  by  his  colleague 
Capua  fub-  Fulvius.  As  Hannibal,  however,  now  expected  to 
mits  to  the  have  all  the  Roman  forces  upon  him,  he  could  do  no- 
Romans,     thing  more  for  the  relief  of  Capua,  which  was,  of  con- 

fequence,  obliged  to  fubmit  to  the  Romans. 
Oentenius        ^  little   before  the  furrender  of  Capua,  Hannibal 
Penula  de-  came  up  with   a  Roman  army  commanded  by  one  M. 
feated  by     Centenius  Penula,  who  had  fignalized  himfelf  on  many 
Hannibal,   occafions  as  a  centurion.     This  ralh  man  being  intro- 
duced to  the   fenate,  had   the  aflhrance  to  tell  them, 
that  if  they  would  truft  him  with  a  body  of  only  5000 
men,  he  would  give  a  good  account  of  Hannibal.  They 
gave  him  8000,  and   his   army  was  foon  increafed  to 
double  that  number.     He  engaged   the  Carthaginians 
on  Hannibal's  firft  offering  him   battle;  but  after  an 
engagement  of  two  hours,  was  defeated,  himfelf  and 
£38       all   his  men  being  (lain,  except  about    1000.      Soon 
As  alfo  the  afterj  having  found  means  to  draw  the  praetor  Cneius 
prretor        Fulvius  into   an   ambufcade,    Hannibal  cut  in  pieces 
'       almoft   his  whole  army,    confiding   of  18,000  men. 
In  the  mean   time   Marcellus  was   making  great  pro- 
grefs  in   Samnium.      The   city    of   Salapia    was  be- 
trayed to  him  ;  but  he  took  other  two  by  affault.    In 
the  laft  of  thefe  he  found  3000  Carthaginians,  whom 
he  put  to  the  fword  ;  and  carried  off  240,000  bufhels 
j,o  of  wheat,    and    110,000  of  barley.     This,  however, 
And  the       was  by  no  means  a  compenfation  for  the  defeat  which 
pro-conful   Hannibal  foon  after  gave  the  proconful  Fulvius  Centu- 
Tulvms       mains,  whom  he  furprifed  and  cut  off,  with  13,000  of 
Centuma-   his  men. 

After  this  defeat,  the  great  Marcellus  advanced  with 
his  army  to  oppofe  Hannibal.     Various  engagements 
happened  without  any  thing  decifive.     In  one  of  them 
the  Romans  are  faid  to  have  been  defeated,  and  in  an- 
other Hannibal  ;   but,  notwithftanding   thefe,  it  was 
j4o       neither  in  the  power  of  Marcellus,  nor  any  other  Ro- 
Marcellus   man  general,  totally  to  defeat  or  difperfe   the  army 
Hrawn  into  commanded  by  Hannibal    in    perfon.      Nay,    in   the 
sanambuf-    eleventh   year  of  the  war,  Hannibal  found  means  to 
kill         decoy  into  an  ambufcade,  and  cut  off,  the  great  Marcel- 
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Hitherto  the  Carthaginians,  though  no  longer  the  Carthagi- 
favourites  of  fortune  had  loft  but  little  ground;  but  »ian  affairs 
now  they  met  with  a  blow  which  totally  ruined  their  t°t;iUy  ">- 
affairs.  This  was  the  defeat  of  Afdrubal,  Hannibal's  jjjjfjjjp 
brother,  who  had  left  Spain,  and  was  marching  to  his  Afdrubal. 
a lli fiance.  He  croffed  the  Pyrenees  without  any  dif- 
ficulty; and,  as  the  filver  mines  had  fnpplied  him 
with  a  very  conliderable  quantity  of  treafure,  he  not 
only  prevailed  upon  the  Gauls  to  grant  him  a  paffage 
through  their  territories,  but  likewife  to  furnilh  him 
with  a  conliderable  number  of  recruits.  Meeting  with 
many  favourable  circumftances  to  expedite  his  march, 
he  arrived  at  Placentia  fooner  than  the  Romans,  or 
even  his  brother  Hannibal  expected.  Had  he  conti- 
nued to  ufe  the  fame  expedition  with  which  he  fet 
out,  and  haftened  to  join  his  brother,  it  would  have 
been  utterly  impoffible  to  have  faved  Rome ;  but,  fit- 
ting down  before  Placentia,  he  gave  the  Romans  an 
opportunity  of  aflembling  all  their  forces  to  attack 
him.  At  lafi  he  was  obliged  to  raife  the  fiege,  and 
began  his  march  for  Umbria.  He  fent  a  letter  to  ac- 
quaint his  brother  of  his  intended  motion:  but  the 
meffenger  was  intercepted  ;  and  the  two  confuls,  join- 
ing their  armies,  with  united  forces  fell  upon  the 
Carthaginians.  As  the  latter  were  inferior  both  in 
numbers  and  refolution,  they  were  utterly  defeated, 
and  Afdrubal  was  killed.  About  the  fame  time,  Han- 
nibal himfelf  is  faid  to  have  fuffered  feveral  defeats, 
and  was  retired  to  Canufium :  but,  on  the  fatal  news 
of  his  brother's  defeat  and  death,  he  was  filled  with 
defpair,  and  retired  to  the  extremity  of  Brutiumj 
where,  aflembling  all  his  forces,  he  remained  for  a 
conliderable  time  in  a  ftate  of  inaction,  the  Romans 
not  daring  to  difturb  him,  fo  formidable  did  they 
efteem  him  alone,  though  every  thing  about  him  went 
to  wreck,  and  the  Carthaginian  affairs  feemed  not 
far  from  the  verge  of  deftruction.  Livy  tells  us,  that 
it  was  difficult  to  determine  whether  his  conduct  was 
more  wonderful  in  profperity  or  in  adverfity.  Not« 
withftanding  which,  Brutium  being  but  a  fmall  pro- 
vince, and  many  of  its  inhabitants  being  either  forced 
into  the  fervice,  or  forming  themfelves  into  parties  of 
banditti,  fo  that  a  great  part  of  it  remained  unculti- 
vated, he  found  it  a  difficult  matter  to  fubfift  there, 
efpecially  as  no  manner  of  fupplies  were  fent  him  from 
Carthage.  The  people  there  were  as  folicitous  about 
preferving  their  pofleffions  in  Spain,  and  as  little  con- 
cerned about  the  fituation  of  affairs  in  Italy,  as  if  Han- 
nibal had  met  with  an  uninterrupted  courfe  of  fuccefs> 
and  no  difafter  befallen  him  fince  he  firft  entered  that 
country.  iK% 

All  their  folicitude,  however,  about  the   affairs  of  The  great 
Spain,  was  to  no  purpofe :   their  generals,  one  after  progrefs  of 
another,  were  defeated  by  the  Romans.     They  had  SciP-oAfri' 
indeed  cut  off  the    two  Scipios  ;    but  found  a  much  canus* 
more   formidable  enemy  in  the  young  Scipio,  after- 
wards furnamed  Africamts.     He  overthrew  them   in 
conjunction  with  Mafinifla  king  of  Numidia;  and  the 
latter,  thereafter,  abandoned  their  intereft.     Soon  af- 
ter, Syphax,  king  of  the  Mafaefylii,  was  likewife  per- 
fuaded  to  abandon    their  party.     Scipio  alfo  gave  the 
Spaniih  Reguli  a  great  overthrow;  and  reduced  the 
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cities  of  New  Cartilage,  Gades,  and  many  other  im- 
portant places.  At  laft  the  Carthaginians  began  to 
open  their  eyes  when  it  was  too  late.  Mago  was  or- 
dered to  abandon  Spain,  and  fail  with  all  expedition 
to  Italy.  He  landed  on  the  coaft  of  Lignria  with  an 
army  of  12,000  foot  and  200  horfe  ;  whei/e  he  fur- 
prifed  Genoa,  and  alfo  feized  upon  the  town  and  port 
of  Savo.  A  reinforcement  was  fent  him  to  this  place, 
and  new  levies  went  on  very  brifkly  in  Liguria  ;  but 
the  opportunity  was  pafTed,  and  could  not  be  recalled. 
Scipio  having  carried  all  before  him  in  Spain,  pa  fled 
over  into  Africa,  where  he  met  with  no  enemy  ca- 
pable of  oppofing  his  progrefs.  The  Carthaginians 
then,  feeing  themfelves  on  the  brink  of  definition, 
were  obliged  to  recal  their  armies  from  Italy,  in  or- 
der to  fave  their  city.  Mago,  who  had  entered  Infu- 
bria,  was  defeated  by  the  Roman  forces  there  ;  and  ha- 
ving retreated  into  the  maritime  parts  of  Liguria,  met 
a  courier  who  brought  him  orders  to  return  directly  to 
Carthage.  At  the  fame  time,  Hannibal  was  likewife 
recalled.  When  the  mefiengers  acquainted  him  with 
the  fenate's  pleafure,  he  expreffed  the  utmoft  indigna- 
tion and  concern,  groaning,  gnafliing  his  teeth,  and 
fcarce  refraining  from  tears.  Never  banifhed  man, 
according  to  Livy,  fhowed  fo  much  regret  in  quitting 
his  native  country,  as  Hannibal  did  at  going  out  of  that 
of  the  enemy. 

The   Carthaginian  general  was    no  fooner   landed 
in  Africa,  then  he  fent   out  parties  to  get  provifions 
for  the  army,  and  buy  horfes  to  remount  the  cavalry. 
He  entered  into  a  league  with  the  Regulus    of    the 
Areacidse,  one  of  the  Numidian  tribes.     Four  thoufand 
of  Syphax's  horfe  came  over  in  a  body  to  him  ;  but 
as-he  did  not  think  proper  to  repofe  any  confidence 
in   them,    he  put  them  all  to  the  fword,  and  diftri- 
buted     their    horfes    among    his    troops.     Vermina, 
one  of  Syphax's  fons,  and  Mafetnlus,  another  Numidi- 
an prince,  likewife  joined  him  with  a  conliderable  bo- 
dy of  horfe.     Mofl  of  the  fortreffes  in  MafiniflVs  king- 
dom either  furrendered  to  him  upon  the  fir  ft  fummons, 
or  were  taken  by  force.     Narce,  a  city  of  confidera- 
ble  note  there,  he  made  hirafelf  mafter  of  by  ftrata- 
gem.      Tycnseus,  a  Numidian  Regulus,  and  faithful 
ally  of  Syphax,  whofe  territories  were  famous  for  an 
excellent  breed  of  horfes,  reinforcing  him   alfo  with 
2000  of  his  beft  cavalry,   Hannibal  advanced  to  Zama, 
a  town  about  five  day's  journey  diftant  from  Carthage, 
where   he    encamped.      He  thence  fent  out  fpies  to 
obferve   the    pofture    of    the  Romans.     Thefe  being 
brought  to  Scipio,  he  was  fo  far  from  inflicting    any 
punifliment  upon  them,  which  he   might  have  done  by 
the  laws  of  war,  that  he  commanded  them  to  be  led 
about  the  camp,  in   order   to  take  an  exact  furvey  of 
it,  and  then  difiniffed  them.     Hannibal,  admiring  the 
noble  aflurance  of  his  rival,  fent  a  mefTenger  to  defire 
.  an  interview  with  him  ;    which,  by  means  of  Mafiniffa, 
he  obtained.     The  two  generals,  therefore,  efcorted  by 
equal  detachments  of  horfe,  met  at  Nadagara,  where, 
by  the  affiftance  of  two  interpreters,  they  held  a  pri- 
vate conference.    Hannibal  flattered  Scipio  in  the  mo  ft 
refined  and  artful  manner,    and    expatiated  upon  all 
thofe  topics  which  he  thought  could  influence  that  ge- 
neral to  grant  his  nation  a  peace  upon  tolerable  terms  ; 
amongft  other  things,  that  the  Carthaginians  would 
willingly  confine  themfelves  to  Africa,  fince  fuch  was 
Vol.  IV. 
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the  will  of  the  goo's,  in  order  to  procure  a  lafting  peace.  Carlha^. 
whilft  the  Romans  would  be  at  liberty  to  extend  their  *  J  J 
conqneft  to  the  remoteft  nations.  Scipio  anfwered, 
that  the  Romans  were  not  prompted  by  ambition,  or 
any  fini tier  views,  to  undertake  either  the  former  or 
prefeiit  war  againft  the  Carthaginians  ;  but  by  juftice, 
and  a  proper  regard  for  their  allies.  He  alfo  obfervtd 
that  the  Carthaginians  had,  before  his  arrival  in  Africa, 
not  only  made  him  the  fame  propofals,  but  likewife 
agreed  to  pay  the  Romans  5000  talents  of  fllver,  re- 
ftore  all  the  Roman  prifoners  without  ranfom,  and  de- 
liver up  all  the  galleys.  He  infifted  on  the  perfidious 
conduct  of  the  Carthaginians,  who  had  broke  a  truce 
concluded  with  them  ;  and  told  him,  that,  fo  far  from 
granting  them  more  favourable  terms,  they  ought  to 
expect  more  rigorous  ones  ;  which  if  Hannibal  would 
fubmit  to,  a  peace  would  enfue  ;  if  not,  the  deciflon  of 
the  difpute  mil  ft  be  left  to  the  fword.  148 

This  conference,  betwixt  two  of  the  greateft  gene- The  battle 
rals  the  world  ever  produced,     ending   without    fuc-  °f  Zama. 
cefs,    they    both    retired    to  their  refpective  camps  ; 
where  they  informed   their  troops,  that  not  only  the 
fate  of  Rome   and    Carthage,  but  that  of  the  whole 
world,  was  to  be  determined  by  them    the  next    day. 
An  engagement   enfued*,  in  which,  as  Polybins  in- 
forms us,  the  furprifing  military  genius  of  Hannibal 
difplayed   itfelf  in  an   extraordinary  manner.     Scipio 
likewife,  according  to  Livy,   pafTed  an  high  encomium 
upon  him,  on   account  of  his  uncommon    capacity  in 
taking  advantages,  the  excellent  arrangement  of  his 
forces,  and  the  manner  in  which  he  gave  his  orders 
during  the  engagement.      The    Roman    general  in- 
deed, not  only  approved    his   conduct,  but  openly  de- 
clared that  it   was  fuperior  to  his  own.     Neverthelefs, 
being  vaftly  inferior  to  the  enemy  in   horfe,  and  the 
ftate  of  Carthage  obliging  him  to  hazard  a  battle  with        T4Q 
the  Romans  at  no  fmall  difadvantage,  Hannibal  was  Hannibal 
utterly  routed,  and   his  camp  taken.     He  fled  firft  to  totally 
Thon,  and  afterwards  to  Adrumentum,  from  whence  routed- 
he  was  recalled  to  Carthage  ;  where  being  arrived, 
he   advifed   his  countrymen   to  conclude  a  peace  with 
Sc'oio  on  whatever  terms  he   thought  proper   to  pre- 
fcribe.  IJC 

Thus  was  the  fecond  war  of  the  Carthaginians  with  Peace  con- 
the  Romans  concluded.  The  conditions  of  peace  eluded, 
were  very  humiliating  to  the  Carthaginians.  They 
were  obliged  to  deliver  up  all  the  Roman  deferters, 
fugitive  flaves,  prifoners  of  war,  and  all  the  Italians 
whom  Hannibal  had  obliged  to  follow  him.  They 
alfo  delivered  up  all  their  fhips  of  war,  except  ten 
triremes,  all  their  tame  elephants,  and  were  to  train 
up  no  more  of  thefe  animals  for  the  fervice.  They 
were  not  to  engage  in  any  war  without  the  confent 
of  the  Romans.  They  engaged  to  pay  to  the  Ro- 
mans, in  50  years,  10,000  Euboic  talents,  at  equal 
payments.  They  were  to  reftore  to  MafinifTa  all 
they  had  ufurped  from  him  or  his  anceftors,  and  to 
enter  into  an  alliance  with  him.  They  were  alfo  to 
aflift  the  Romans  both  by  fea  and  land,  whenever 
they  were  called  upon  fo  to  do,  and  never  to  make 
any  levies  either  in  Gaul  or  Liguria.  Thefe  terms 
appeared  fo  intolerable  to  the  populace,  that  they 
threatened  to  plunder  and  burn  the  houfes  of  the 
nobility;  but  Hannibal  having  aflembled  a  body  of 
6000  foot  and  500  horfe  at  Marthama,  prevented    an 
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infurrection,  and  by  his  influence  completed  the  accom- 
modation. 

The  piace  between  Carthage  and  Rome  was  fcarce 
figned,  when  Mafiniffa  unjuftly  made  himfelf  matter 
of  part  of  the  Carthaginian  dominions  in  Africa,  un- 
der pretence  that  thefe  formerly  belonged  to  his  fa- 
mily. The  Carthaginians,  through  the  villanous  me- 
diation of  the  Romans,  found  themfelves  under  a  ne- 
ceffity  of  ceding  tbefe  countries  to  that  ambitious  prince, 
and  of  entering  into  an  alliance  with  him.  The 
good  understanding  between  the  two  powers  continued 
for  many  years  afterwards  ;  but  at  laft  Mafiniffa  vio- 
lated the  treaties  fubfifting  betwixt  him  and  the  Car- 
thaginian republic,  and  not  a  little  contributed  to  its 
fubverfion. 

After  the  conclufion  of  the  peace,  Hannibal  ftill 
kept  up  his  credit  among  his  countrymen.  He  was 
intrufled  with  the  command  of  an  army  againft  fome 
neighbouring  nations  in  Africa  j  but  this  being  difa- 
greeable  to  the  Romans,  he  was  removed  from  it,  and 
raifed  to  the  dignity  of  praetor  in  Carthage.  Here 
he  continued  for  fome  time,  reforming  abufes,  and 
putting  the  affairs  of  the  republic  into  a  better  condi- 
tion ;  but  this  likewife  being  difagreeable  to  the  Ro- 
mans, he  was  obliged  to  fly  to  Amiochus  king  of  Sy- 
ria. After  his  flight,  the  Romans  began  to  look  up- 
on the  Carthaginians  with  a  fufpicious  eye  ;  though, 
to  prevent  every  thing  of  this  kind,  the  latter  had  or- 
dered two  iliips  to  purfue  Hannibal,  had  confifcated 
his  'effects,  rafed  his  houfe,  and  by  a  public  decree 
declared  him  an  exile.  Soon  after,  difputes  arifing 
between  the  Carthaginians  and  Mafiniffa,  the  latter, 
notwithstanding  the  manifest  iniquity  of  his  proceed- 
ings, was  fupported  by  the  Romans.  That  prince, 
grafping  at  further  conquefts,  endeavoured  to  embroil 
the  Carthaginians  with  the  Romans,  by  afferting  that 
the  former  had  received  ambaffadors  from  Perfeus 
king  of  Macedon  ;  that  the  fenate  affembled  in  the 
temple  of  iEfculapius  in  the  night-time  in  order  to 
confer  with  them ;  and  that  ambaffadors  had  been  dif- 
patched  from  Carthage  to  Perfeus,  in  order  to  con- 
clude an  alliance  with  him.  Not  long  after  this,  Ma- 
finiffa made  an  irruption  into  the  province  of  Tyf- 
ca,  where  he  foon  poffeffed  himfelf  of  70,  or,  as  Ap- 
pian  will  have  it,  50  towns  and  caftles.  This  obliged 
the  Carthaginians  to  apply  with  great  importunity  to 
the  Roman  fenate  for  redrefs,  their  hands  being  fo 
tied  up  by  an  article  in  the  laft  treaty,  that  they  could 
not  repel  force  by  force,  in  cafe  of  an  invafion,  with- 
out their  confent.  Their  ambaffadors  begged,  that 
the  Roman  fenate  would  fettle  once  for  all  what  do- 
minions they  were  to  have,  that  they  might  from 
thenceforth  know  what  they  had  to  depend  upon  j 
or  if  their  ftate  had  any  way  offended  the  Romans, 
they  begged  that  they  would  puniSh  them  themfelves, 
rather  than  leave  them  expofed  to  the  infults  and  vex- 
ations of  fo  mercilefs  a  tyrant.  Then  proftrating 
themfelves  on  the  earth,  they  burft  out  into  tears. 
But,  notwithftanding  the  impreffion  their  fpeech  made, 
the  matter  was  left  undecided  ;  fo  that  Mafiniffa  had 
liberty  to  purfue  his  rapines  as  much  as  he  pleafed. 
But  whatever  villanous  defigns  the  Romans  might 
have  with  regard  to  the  republic  of  Carthage,  they 
affected  to  ihow  a  great  regard  to  the  principles  of 
justice  and  honour.  They  thererefore  fent  Cato,  a  man 


famous  for  committing  enormities  under  the  fpecions 
pretence  of  public  fpirit,  into  Africa,  to  accommodate 
all  differences  betwixt  Mafiniffa  and  the  Carthagini- 
ans. The  latter  very  well  knew  their  fate,  had  they 
Submitted  to  fuch  a  mediation  ;  and  therefore  appeal- 
ed to  the  treaty  concluded  with  Scipio,  as  the  only 
rule  by  which  their  conduct  and  that  of  their  adver- 
fary  ought  to  be  examined.  This  unreafonable  appeal 
fo  incenfcd  the  righteous  Cato,  that  he  pronounced 
them  a  devoted  people,  and  from  that  time  refolved 
upon  their  destruction.  For  fome  time  he  was  oppo- 
fed  by  Scipio  Nafica ;  but  the  people  of  Carthage, 
knowing  the  Romans  to  be  their  inveterate  enemies, 
and  reflecting  upon  the  iniquitous  treatment  they  had 
met  with  from  them  ever  fince  the  commencement  of 
their  difputes  with  Mafiniffa,  were  under  great  ap- 
prehenfions  of  a  vifit  from  them.  To  prevent  a  rup- 
ture as  much  as  poffible,  by  a  decree  of  the  fenate, 
they  impeached  Afdrubal  general  of  the  army,  and 
Carthalo  commander  of  the  auxiliary  forces,  together 
with  their  accomplices,  as  guilty  of  high  treafon,  for 
being  the  authors  of  the  war  againft  the  king  of  Nu- 
midia.  They  fent  a  deputation  to  Rome,  to  difcover 
what  fentiments  were  entertained  there  of  their  late 
conduct,  and  to  know  what  fatisfaction  the  Romans 
required.  Thefe  meffengers  meeting  with  a  cold  re- 
ception, others  were  difpatched,  who  returned  with 
the  fame  fuccefs.  This  made  the  unhappy  citizens  of 
Carthage  believe  that  their  destruction  was  refolved 
upon  ;  which  threw  them  into  the  u  tin  oft  defpair. 
And  indeed  they  had  but  too  juft  grounds  for  fuch  3 
melancholy  apprehenfion,  the  Roman  fenate  now  dis- 
covering an  inclination  to  fall  in  with  Cato's  meafnres. 
About  the  fame  time,  the  city  of  Utica,  being  the  fe- 
cond  in  Africa,  and  famous  for  its  immenfe  riches,  as 
well  as  its  equally  commodious  and  capacious  port, 
fubmitted  to  the  Romans.  Upon  the  poffeSIion  of  fo 
important  a  fortrefs,  which,  by  reafon  of  its  vicinity 
to  Carthage,  might  ferve  as  a  place  of  arms  in  the  at- 
tack of  that  city,  the  Romans  declared  war  againft  the 
Carthaginians  without  the  leaft  hefitation.  In  confe- 
quence  of  this  declaration,  the  confuls  M.  Manlius  Ne- 
pos,  and  L.  Marcius  Cenforinus,  were  difpatched  with 
an  army  and  fleet  to  begin  hostilities  with  the  utmoSt 
expedition.  The  land  forces  confifted  of  80,000  foot 
and.4000  chofen  horfe  ;  and  the  fleet  of  50  quinqueremes, 
befides  a  vaft  number  of  tranfports.  The  confuls  had 
fecret  orders  from  the  fenate  not  to  conclude  the  ope- 
rations but  by  the  destruction  of  Carthage,  without 
which,  it  was  pretended,  the  republic  could  not  but 
look  upon  all  her  poffeSIions  as  infecure.  Purfuant  to 
the  plan  they  had  formed,  the  troops  were  flrft  landed 
at  Lilybaeum  in  Sicily,  from  whence,  after  receiving  a 
proper  refreshment,  it  was  propofed  to  transport  them 
fto  Utica. 

The  anfwer  brought  by  the  laft  ambaffadors  to  Car- 
thage had  not  a  little  alarmed  the  inhabitants  of  that 
city.  But  they  were  not  yet  acquainted  with  the  re- 
folutions  taken  at  Rome.  They  therefore  fent  frelh 
ambaffadors  thither,  whom  they  invefted  with  full 
powers  to  act  as  they  thought  proper  for  the  good 
of  the  republic,  and  even  to  Submit  themfelves  with- 
out referve  to  the  pleafure  of  the  Romans.  But  the 
moft  fenfible  perfons  among  them  did  not  expect  any 
great  fuccefs  trom  this  condefcenfion,  fince  the  early 
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fubmiflion  of  the  Uticans  had  rendered  it  infinitely 
lefs  meritorious  than  it  would  have  been  before.  How- 
ever, the  Romans  feemed  to  be  in  fome  meafure  fatis- 
fied  with  it,  iince  they  promifed  them  their  liberty, 
the  enjoyment  of  their  laws,  and  in  ihort  every  thing 
that  was  dear  and  valuable  to  them.  This  threw  them 
•into  a  tranfport  of  joy,  and  they  wanted  words  to  ex- 
tol the  moderation  of  the  Romans.  But  the  fenate 
immediately  dallied  all  their  hopes,  by  acquainting 
them,  that  this  favour  was  granted  upon  condition 
that  they  would  fend  300  young  Carthaginian  noble- 
men of  the  firft  diftinction  to  the  praetor  Fabius  at 
Lilybasum,  within  the  fpace  of  30  days,  and  comply 
with  all  the  orders  of  the  confuls.  Thefe  hard  terms 
filled  the  whole  city  with  inexpreffible  grief;  but  the 
hoftages  were  delivered  ;  and  as  they  arrived  at  Lily- 
basum  before  the  30  days  were  expired,  the  ambafla- 
dors  were  not  without  hopes  of  foftening  their  hard- 
hearted enemy.  But  the  confuls  only  told  them,  that 
upon  their  arrival  at  Utica  they  mould  learn  the  far- 
ther orders  of  the  republic. 

The  minifters  no  fooner  received  intelligence  of  the 
Roman  fleet  appearing  off'  Utica,  then  they  repaired 
thither,  in  order  to  know  the  fate  of  their  city.  The 
confuls,  however,  did  not  judge  it  expedient  to  com- 
municate all  the  commands  ot  their  republic  at  once, 
left  they  mould  appear  fo  harm  and  fevere,  that  the 
Carthaginians  would  haverefufe-d  to  comply  with  them. 
They  firft,  therefore,  demanded  a  fufficient  fupply  of 
corn  for  the  fubfiftence  of  their  troops.  Secondly, 
That  they  mould  deliver  up  into  their  hands  all  the 
triremes  they  were  then  mafters  of.  Thirdly,  That 
they  Ihould  put  them  in  pofleflion  of  all  their  military 
machines.  And  fourthly,  That  they  ihould  immediate- 
ly convey  all  their  arms  into  the  Roman  camp. 

As  care   was  taken  that  there  mould  be  a  conve- 
nient interval  of  time  betwixt  every  one  of  thefe  de- 
mands, the  Carthaginians  found  themfelves  enfnared, 
and   could   not  reject  anyone  of  them,   though  they 
fnbmitted  to  the   laft  with  the  utmoft  relu&ance  and 
concern.     Cenforinus  now  imagining  them  incapable 
of  fuftaining  a  fiege    commanded    them   to  abandon 
their  city,  or,  as  Zonaras  will  have  it,  to  demolilh  it ; 
permitting  them  to  build  another   80  ftadia  from  the 
fea,  but  without  walls  or  fortifications.     This   terrible 
decree  threw  the  fenate  and  every  one  elfe  into  defpair ; 
and  the  whole  city  became  a  fcene  of  horror,  madnefs, 
and  conftifion.     The  citizens  enrfed  their  anceftors  for 
not  dying  glorioufly  in  the  defence  of  their  country, 
rather   than  concluding   fuch  ignominious   treaties  of 
peace  that   had  been  the  caufe  of  the  deplorable  con- 
dition to  which  their  pofterity  was  then  reduced.     At 
length,  when  the  firft  commotion  was  a  little  abated, 
the  fenators  afTembled,  and  refolved  to  fuftain  a  fiege. 
They  were  dripped  of  their  arms  and  diftitute  of  pro- 
vifions ;    but    defpair  raifed  their  courage,  and  made 
them  find  out   expedients.     They    took  care  to  ihut 
the  gates  of  the  city  ;  and   gathered    together  on  the 
ramparts  great  heaps  of  ftones,  to  ferve  them  infteadof 
arms  in  cafe  of  a  furprife.     They  took  the  malefactors 
out  of  prifon,  gave  the  flaves  their  liberty,  and  encor- 
porated  them   in  the  militia.     Afdrubal  was  recalled, 
who  had  been  fentenced  to  die  only  to  pleafe  the  Ro- 
mans ;  and  he  was  invited  to  employ  20,oco  men  lie 
had  raifed  againft  his  country,  in  defence  of  it.     An- 
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other  Afdrubal  was  appointed  to  command  in  Car- 
thage ;  and  all  feemed  refolute,  either  to  fave  their  city 
or  perilh  in  its  ruins.  They  wanted  arms;  bur,  by 
order  of  the  fenate,  the  temples,  porticoes,  and  all 
public  buildings  were  turned  into  workhonfes,  where 
men  and  women  were  continually  employed  in  making 
arms.  Asthey  encouraged  one  another  in  their  work, 
and  loft  no  time  in  procuring  to  themfelves  the  necef- 
faries  of  life,  which  were  brought  to  them  at  ftated 
hours,  they  every  day  made  144  bucklers,  300  fvvords, 
1000  darts,  and  500  lances  and  javelins.  As  to  ba- 
liftas  and  catapultos,  they  wanted  proper  materials  for 
them;  but  their  induftry  fupplied  that  defect.  Where 
iron  and  brafs  were  wanting,  they  made  ufe  of  filver 
and  gold,  melting  down  the  ftatues,  vafes,  and  even 
the  utenfils  of  private  families ;  for,  on  this  occafion, 
even  the  moft  covetous  became  liberal.  As  tow  and 
flax  were  wanting  to  make  cords  for  working  the  mi- 
chines,  the  women,  even  thofe  of  the  firft  rank,  freely 
cut  off  their  hair  and  dedicated  it  to  that  ufe.  With- 
out the  walls,  Afdrubal  employed  the  troops  in  getting 
together  provifions,  and  conveying  them  fafe  into  Car- 
thage ;  fo  that  there  was  as  great  a  plenty  there  as  in 
the  Roman  camp. 

In  the  mean  time  the  confuls  delayed  drawing  near 
to  Carthage,  not  doubting  but  the  inhabitants,  whom 
they  imagined  diftitute  of  neceflaries  to  fuftain  a  fiege, 
would,  upon  cool  reflection,  fubmit ;  but  at  length, 
finding  themfelves  deceived  in  their  expectation,  they 
came  before  the  place  and  inverted  it.  As  they  were 
ftill  perfuaded  that  the  Carthaginians  had  no  arms, 
they  flattered  themfelves  that  they  Ihould  eafily  carry 
the  city  by  afiault.  Accordingly  they  approached 
the  walls  in  order  to  plant  their  fcaling-ladders ;  but 
to  their  great  furprife  they  difcovered  a  prodigious 
multitude  of  men  on  the  ramparts,  fliining  in  the  ar- 
mour they  had  newly  made.  The  legionaries  were  fo 
terrified  at  this  unexpected  fight,  that  they  drew  back, 
and  would  have  retired,  if  the  confuls  had  not  led 
them  on  to  the  attack  :  which,  however,  proved  un- 
fuccefsful ;  the  Romans,  in  fpite  of  their  utmoft  ef- 
forts, being  obliged  to  give  over  the  enterprize,  and 
lay  afide  all  thoughts  of  taking  Carthage  by  afiault. 
In  the  mean  time  Afdrubal,  having  collecled  from  all 
places  fubject  to  Carthage  a  prodigious  number  of 
troops,  came  and  encamped  within  reach  of  the  Ro- 
mans, and  foon  reduced  them  to  great  ftraits  for  want 
of  provifions.  As  Marcius,  one  of  the  Roman  con- 
fuls, was  polled  near  a  marlli,  the  exhalations  of  the 
ftagnating  waters,  and  the  heat  of  the  feafon,  infected 
the  air,  and  caufed  a  general  iicknefs  among  his  men. 
Marcius,  therefore,  ordered  his  fleet  to  draw  as  near 
the  fliore  as  poflible,  in  order  to  tranfport  his  troops 
to  an  healthier  place.  Afdrubal  being  informed  of 
this  motion,  ordered  all  the  old  barks  in  the  harbour 
to  be  filled  with  faggots,  tow,  fulphur,  bitumen,  and 
other  cumbuftible  materials;  and  then  taking  advan- 
tage of  the  wind,  which  blew  towards  the  enemy,  let 
them  drive  upon  their  (hips,  which  wtre  for  the  moft 
part  confumed.  After  this  difafter,  Marcius  was  call- 
ed home  to  prefide  at  the  elections;  and  the  Cartha- 
ginians looking  upon  the  abfence  of  ore  of  the  con- 
fuls to  be  a  good  omen,  made  a  brifk  fally  in  the  night; 
and  would  have  furprifed  the  conful's  camp,  had  not 
^milianus,  with   fome  fqnadrons,  marched  out  of  the 
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Carthage,  gate  oppofite  to  the  place  where  the  attack  was  made, 

' v '.and,  coming   round,  fell  unexpectedly   on  their  rear, 

and  obliged  them  to  return  in  diforder  to  the  city. 

Afdrubal    had  pofted   himfelf  under  the  walls  of  a 
city  named  Nepheris,  24  miles  diftant  from  Carthage, 
and  fitnated  on  an  high  mountain,  which  feemed  inac- 
ceifibleon  all  fides.     From  thence  he  made  incurfions 
into  the  neighbouring  country,  intercepted  the  Roman 
convoys,  fell  upon  their  detachments  fent  out  to  forage, 
and  even  ordered  parties  to  infuUthe  confular  army  in 
their  camp.     Hereupon    the   conful  refolved  to  drive 
the  Carthaginian  from    this  advantageous  poit,  and  fet 
out  for  Nepheris.     As  he   drew  near  the  hills,  Afdru- 
bal  fuddenly  appeared    at  the  head  of  his  army  in  order 
of  battle,    and    fell  upon  the  Romans  with  incredible 
fury.     The  confular  army   fuftained  the   attack  with 
great  refolution  ;  and    Afdrubal  retired  in  good  order 
to  his   poft,   hoping   the  Romans  would  attack    him 
T,  y_     there.     But  the  conful  being  now    convinced   of  his 
man  army,  danger,  refolved  to  retire.     This  Afdrubal  no  fooner 
in  great    'perceived,    than  he   ruPaed  down  the  hill,  and  falling 
danger,  is    upon  the  enemy's  rear,  cut  a  great  number  of  them  in 
faved  by     pieces.     The    whole  Roman  army  was  now  faved  by 
Scipio-ffi-    tjie  bravery  0f  ScipiozEmilianus.    At  the  head  of  300 
mhanus.     YiQV^y  he  fubftained  the   attack  of  all  the  forces  com- 
.  manded  by  Afdrubal,  and  covered  the  legions,  while 
they  pa!fed  a  river  in  their  retreat  before  the  enemy. 
Then   he  and   his  companions  threw  themfelves  into 
the   ftream  and  fwam  acrofs  it.     When  the  army  had 
•crofTed  the  river,  it  was  perceived   that  four  manipuli 
were  wanting  ;  and  foon  after  they  were  informed  that 
they  had  retired  to  an  eminence,    where  they  refolved 
to  fell  their  lives  as  dear  as  poffible.     Upon  this  news 
iEmilianus,  -taking  with  him  a  chofen  body  of  horfe, 
and  provilions  for  two  days,  crofTed  the  river,  and  flew 
to  the    afliftance   of  his  countrymen.     He   feized  an 
hill  over  againft  that  on  which  the  four  manipuli  were 
pofted  ;  and,  after  fome  hours  repofe,  marched  againft 
the  Carthaginians  who  kept  them  invefled,  fell   upon 
them  at  the  head  of  his  fquadron  with  the  boldnefs  of 
a  man  determined  to  conquer  or  die,  and  in  fpite  of 
all  oppofition  opened  a  way  for  his  fellow-foldiers  to 
efcape.     On  his  return  to  the  army,  his  companions, 
who  had  given  him  over  for  loft,  carried  him   to  his 
quarters  in  a  kind  of  triumph  ;  and  the  manipuli  he 
had  faved  gave  him  a  crown  of  gramen.     By  thefe  and 
fome  other  exploits,  yEmilianus  gained  fuch  reputation, 
that  Cato,  who  is  faid  never  to  have  commended  any 
body  before,  could  not  refufe  him  the  praifes  he  defer- 
ved  ;  and   is  faid  to  have  foretold  that  Carthage  would 
never  be  reduced  till  Scipio  iEmilianus  was  employed 
in  that  expedition. 

The  next  year,  the  war  in  Africa  fell  by  lot  to  the 
conful  L.  Calpurnius  Pifo  ;  and  he  continued  to  em- 
ploy ^Emilianus  in  feveral  important  enterprifes,  in 
which  he  was  attended  with  uncommon  fuccefs.  He 
took  feveral  caftles  ;  and  in  one  of  his  excwrfions,  found 
means  to  have  a  private  conference  with  Phameas,  ge- 
neral, under  Afdrubal,  of  the  Carthaginian  cavalry, 
«ian  gene-  and  brought  him  over,  together  with  2200  of  his 
ral  of  horfe  ijorfc  t0  t'he  Roman  intereft.  Under  the  conful  Cal- 
purnius Pifo  himfelf,  however,  the  Roman  arms  were 
nnfuccefsful.  He  inverted  Clupea  ;  but  was  obliged 
to  abandon  the  enterprife,  with  the  lofs  of  a  great 
number  of  men  killed  by  the  enemy  in  their  fallies. 
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From  this  place  he  went  to  vent  his  rage  on  a  city  Carthage. 

newly   built,  and   thence  called  Neapoiis,  which  pro-  ' v^— ' 

felled  a  ftrict  neutrality,  and  had  even  a  fafeguard  from 
the  Romans.  The  conful,  however,  plundered  the 
place,  and  ltript  the  inhabitants  of  all  their  effects. 
After  this  he  laid  liege  to  Hippagreta,  which  employed 
the  Roman  fleet  and  army  the  whole  fummer;  and, 
on  the  approach  of  winter,  the  conful  retired  to  Utica^ 
without  performing  a  fingle  action  worth  notice  during 
the  whole  campaign.  165 

The  next  year  Scipio  JEmilianus  was  chofen  conful,  Heischo- 
and  ordered  to  pafs  into  Africa  ;  and  upon  his  arrival,  ^en  toiifuL 
the  face  of  affairs  was  greatly  changed.  At  the  time 
of  his  entering  the  port  of  Utica,  5500  Romans  were 
in  great  danger  of  being  cut  in  pieces  before  Canhage. 
Thefe  had  feized  Megalia,  one  of  the  fuburbs  of  the 
city  :  but  as  they  had  not  furnifhed  themfelves  with 
provilions  to  fublift  there,  and  could  not  retire,  being 
clofely  invefted  on  all  fides  by  the  enemy's  troops,  the 
praetor  Mancinus,  who  commanded  this  detachment, 
feeing  the  danger  into  which  he  had  brought  himfelf, 
difpatched  a  light  boat  to  Utica,  to  acquaint  the  Ro- 
mans there  with  his  lituation.  yEmilianus  received  this 
letter  a  few  hours  after  his  landing;  and  immediately 
flew  to  the  relief  of  the  befieged  Romans,  obliged  the 
Carthaginians  to  retire  within  their  walls,  and  fafely 
conveyed  his  countrymen  to  Utica.  Having  then 
drawn  together  all  the  troops,  iEmilianus  applied  him- 
felf wholly  to  the  fiege  ot  the  capital. 

His  firft  attack  was  upon  Megalia ;  which  he  car- 
ried by  aifanlt,  the  Carthaginian  garrifon  retiring  into 
the  citadel  of  Byrfa.  Afdrubal  who  had  commanded  -^ 
the  Carthaginian  forces  in  the  field,  and  was  now  go-  Cruelties  of 
vernor  of  the  city,  was  f©  enraged  at  the  lofs  of  Me-  Afdrubal. 
galia,  that  he  caufed  all  the  Roman  captives  taken  in 
the  two  years  the  war  lafted,  to  be  brought  upon  the 
ramparts  and  thrown  headlong,  in  the  fight  of  the 
Roman  army,  from  the  top  of  the  wall ;  after  having, 
with  an  excefs  of  cruelty,  commanded  their  hands  and 
feet  to  be  cut  off,  and  their  eyes  and  tongues  to  be 
torn  out.  He  was  of  a  temper  remarkably  inhuman, 
and  it  is  faid  that  he  even  took  pleafure  in  feeing  feme 
of  thefe  unhappy  men  flayed  alive.  iEmilianus,  in  the 
mean  time  was  bufy  in  drawing  lines  of  circumvalla- 
tion  and  contravallation  crofs  the  neck  of  land  which 
joined  the  ifthmus  on  which  Carthage  ftood  to  the 
continent.     By  this  means,  all  the  avenues  on  the  land-       J°? 

fide  of  Carthage  being  Unit  up,  the  city  could  receive  v,3",    fe 

. ,-  ,  °       TT.  r'  J  .r       blocked  up 

no  provilions  that  way.     His  next  care  was  to  raife  a  {,„  fea  an^ 

mole  in  the  fea,  in  order  to  block  up  the  old  port,  the  land. 

new  one  being  already  Ihut  up  by  the   Roman  fleet; 

and  this  great  work   he  effected  with  immenfe  labour. 

The  mole  reached  from  the  weftern  neck  of  land,  of 

which  the  Romans  were  matters,  to  the  entrance  of  the 

port  ;  and  was  90  feet  broad  at  the  bottom  and  80  at 

the  top.     The  befieged,  when  the  Romans  firft  began 

this   furpriling    work,  laughed    at    the  attempt;    but 

werenolefs  alarmed  than  furprifed,  when  they  beheld 

a  vaft  mole  appearing  above  water,  and  by  that  means 

the  port  rendered  inacccffible  to  mips,  and   quite  ufe- 

lefs.     Prompted  by   defpair,    however,  the  Cartbagi-  ^,  r,  * 

•  1     •  rui  j  n.      •      -    1         •    j    n.6     T he  befieg- 

:,   with   incredible  and  moft  miraculous  indufhy,  ed  d-       fc 


mans, 


dug  a  new  bafon,  and  cut  a  paffage  into   the  fea,   by  new  bafon. 
which  they  could  receive  the  provilions  that  were  fent 
them  by  their  troops  in  the   field.     With  the  fame  di- 
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ligence  and  expedition,  they  fitted  out  a  fleet  of  50 
triremes  ;  which,  to  the  great  furprife  of  the  Romans, 
appeared  fuddenly  advancing  into  the  fca  through  this 
new  canal,  and  even  ventured  to  give  the  enemy  battle. 
The  action  lafted  the  whole  day,  with  little  advantage 
on  either  fide.  The  day  after,  the  conful  endeavoured 
to  make  himfelf  mafter  of  a  terrace  which  covered  the 
city  on  the  fide  next  the  fea  ;  and  on  this  occafion  the 
beiieged  fignalized  themfelves  in  a  mod  remarkable 
manner.  Great  numbers  of  them,  naked  and  unarmed, 
went  into  the  water  in  the  dead  of  the  night,  with  un- 
lighted  torches  in  their  hands;  and  having,  partly  by 
fwimming,  partly  by  wading,  got  within  reach  of  the 
Roman  engines,  they  ftruck  fire,  lighted  their  torches, 
and  threw  them  with  fury  againft  the  machines.  The 
fudden  appearance  of  thefe  naked  men,  who  looked 
like  fo  many  monfters  ftarted  up  out  of  the  fea,  fo  ter- 
rified the  Romans  who  guarded  the  machines,  that 
they  began  to  mire  in  the  utmoft  confufion.  The 
conful,  who  commanded  the  detachment  in  perfon, 
and  had  continued  all  night  at  the  foot  of  the  terrace, 
endeavoured  to  flop  his  men,  and  even  ordered  thofe 
who  fled  to  be  killed.  But  rhe  Carthaginians,  per- 
ceiving the  confufion  the  Romans  were  in,  threw  them- 
felves upon  them  like  fo  many  wild  beafts;  and  having 
put  them  to  flight  only  with  their  torches,  they  fet 
Are  to  the  machines,  and  entirely  confumed  them. 
This,  however,  did  not  difcourage  the  conful  :  he  re- 
newed the  attack  a  few  days  after,  carried  the  terrace 
by  aflault,  and  lodged  4000  men  upon  it.  As  this 
was  an  important  port,  becaufe  it  pent  in  Carthage  on 
the  fea-fide,  iEmilianus  took  care  to  fortify  and  fe- 
cure  it  againft  the  fallies  of  the  enemy  ;  and  then, 
winter  approaching,  he  fufpended  all  further  attacks 
upon  the  place  till  the  return  of  good  weather.  Du- 
ring the  winter  feafon,  however,  the  conful  was  not 
inactive.  The  Carthaginians  had  a  very  numerous 
army  under  the  command  of  one  Diogenes,  ftrongly 
encamped  near  Nepheris,  whence  convoys  of  provifions 
were  fent  by  fea  to  the  befieged,  and  brought  into  the 
new  bafon.  To  take  Nepheris,  therefore,  was  to  de- 
prive Carthage  of  her  chief  magazine.  This  iEmili- 
anus  undertook,  and  fucceeded  in  the  attempt.  He 
firft  forced  the  enemy's  entrenchments,  put  70,000  of 
them  to  the  fword,  and  made  10,000  prifoners  5  all 
the  inhabitant-s  of  the  country,  who  could  not  retire 
to  Carthage,  having  taken  refuge  in  this  camp.  After 
this,  he  laid  fiege  to  Nepheris,  which  was  reduced  in 
22  days.  Afdrubal  being  disheartened  by  the  defeat 
of  the  army,  and  touched  with  the  mifery  of  the  be- 
iieged now  reduced  to  the  utmoft  extremity  for  want 
of  provifions,  offered  to  fubmit  to  what  conditions  the 
Romans  pleafed,  provided  the  city  was  fpared  ;  but 
this  was  abfolutely  refufed. 

Early  in  the  fpriug,  iEmilianus  renewed  the  fiege 
of  Carthage  ;  and  in  order  to  open  himfelf  a  way  into 
the  city,  he  ordered  Laelius  to  attempt  the  reduction 
of  Cotho,  a  final  I  ifland  which  divided  the  two  ports, 
i^milianns  himfelf  made  a  falfe  attack  on  the  citadel, 
in  order  to  draw  the  enemy  thither.  This  ftratagem 
had  the  defired  effect  ;  for  the  citadel  being  a  place  of 
the  greateft  importance,  molt  of  the  Carthaginians 
haftened  thither,  and  made  their  utmoft  efforts  to  re- 
pulfe  their  aggreffors.  But  in  the  mean  time  Lselius 
having,    with    incredible  expedition,  built  a  wooden 


bridge  over  the  channel  which  divided  Cotho  from  the   Cartf.age. 
ifthmus,  entered  the  ifland,  fcaled    the  walls    of  the  v  ~~^       ' 
fortrefs  which  the  Carthaginians  had   built  there,  and 
made  himfelf  mafter  of  that  important  poft.     The  pio- 
conful,  who  was  engaged  before  Byrfa,  no  foontr  un- 
derftoocl,  by  the  loud  fhouts  of  the  troops  of  Lselius, 
that  he  had  made  himfelf  mafter  of  Cotho,  than  he        x.% 
abandoned   the  falfe  attack,  and  unexpectedly  fell  onRomansen- 
the  neighbouring   gate  of  the   city,  which   he  broke  ter  the  city, 
down,  notwithstanding  the  fhowers  of  darts  that  were 
inceifantly  difcharged  upon  his  men  from  the  ramparts. 
As  night  coming  on  prevented  him   from  proceeding 
farther,  he    made  a  tadgment  within  the  gate,  and 
waited  there  for  the  return  of  day,  with    a  dtfign   to 
advance  through  the  city  to  the  citadel,  and    attack  it 
on  that  fide  which  was  but  indifferently  fortified.  Pur- 
fuant  to   this  defign,  at  day-break    he  ordered  4CC0 
frefh  troops  to  be  fent  from  his  camp,  and,  having  fo- 
lemnly  devoted  to  the  infernal  gods  the  unhappy  Car- 
thaginians, he  began  to  advance  at   the  head  of  his 
men,  through  the  ftreets  of  the  city,    in  order  to  at- 
tack the  citadel.     Having  advanced  to   the   market- 
place, he  found  that  the  way  to  the  citadel  lay  through 
three  exceeding  fteep  ftreets.      The  houfes   on  both 
fides  were  very  high,   and  filled  with  Carthaginians, 
who  overwhelmed    the  Romans  as  they  advanced  with 
darts  and  ftones  ;   fo  that   they   could  not  proceed  tiil 
they  had  cleared  them.      To  this  end  yEmiliar.us  in 
perfon,  at  the  head  of  a  detachment,  attacked  the  firft 
houfe,   and  made  himfelf  mafter  of  it  fword  in   hand. 
His  example  was  followed  by  the  officers  and  foldiers, 
who  went   on  from  houfe  to  houfe,  putting  all  they 
met  with  to  the  fword.     As  faft  as  the  houfes  were 
cleared  on  both  fides,  the  Romans  advanced  in  order  of 
battle  towards  the  citadel  ;  but  met  with  a  vigorous  re- 
fiftance  from   the   Carthaginians,  who  on  this  occafion 
behaved  with  uncommon  refolution.  From  the  market- 
place to  the  citadel,   two  bodies  of  men  fought  their 
way  every  ftep,  one  above  on  the  roofs  of  the  houfes, 
the  other  below  in  the  ftreets.     The  Daughter  was  in- 
expreffibly    great  and  dreadful.     The  air  rung  with 
fhrieksand   lamentations.     Some  were  cut  in  pieces, 
others  threw  themfelves  down  from   the  tops  of  the 
houfes  ;  fo  that  the  ftreets  were  filled  with  dead    and        173 
mangled  bodies.     But  the  deflruction  was  yet  greater,  Which  is 
when  the  proconful  commanded  fire   to  be  fet  to  that  fft  on  6rei 
quarter  of  the   town   which  lay  next  to  the   citadel. 
Incredible  multitudes,  who  had  efcaped  the  fivords  of 
the  enemy,  periihed  in  the  flames,  or  by  the  fall  of  the 
houfes.     After  the  fire,  which  lafted  fix  days,  had  de- 
molithed  a  fufficient  number  of  houfes,  iEmilianus  or- 
dered the  rubbish  to  be  removed,  and  a  large  area  to 
be  made,    where  all   his  troops  might  have  room  to 
aft.     Then  he  appeared   with  his  whole  army  before 
Byrfa  ;  which  fo  terrified  the  Carthaginians,  who  had 
fled  thither  for  refuge,  that  firft  of  all  25,000  women, 
and  then  30,000  men,  came  out  of  the  gates  in  fuch 
a  condition  as  moved  pity.     They  threw  themfelves 
proftrate  before  the  Roman  genera],  afking  no  favot.r 
but  life.     This  was  readily  granted,  not  only  to  them, 
but  to  all  that  were  in  Byrfa,  except  the  Roman    de- 
ferters,   whofe  number  amounted  to  900.     Afdrubal's       i74 
wife  earneftly  intreated  her   hnfband  to  fuffier  her  to  Cruelty  and 
join  the  fu/pliants,  and  carry   with  her   to  the  pro-  cowardice 
conful  her  iwo  ions,  who  were  as  yet  Yery  young  ;  ofAfdlUl* 

but  baU 
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garthage.  but  the  barbarian  denied  her  requeft,  and  rejected  her 
remonftrances  with  menaces.     The  Roman  deferters 
feeing  themfelves  excluded  from  mercy,  refolved  to  die 
fword  in  hand,  rather  than  deliver  themfelves  up  tothe 
vengeance  of  their  countrymen.    Then  Afdrubal,  find- 
ing them  all  refolved  to  defend  themfelves  to  the  laft 
breath,  committed  to  their  care  his  wife  and  children ; 
after  which  he,  in  a  moft  cowardly  and  mean-fpirited 
manner,  came  and  privately  threw  himfelf  at  the  con- 
queror's feet.     The  Carthaginians  in  the  citadel  no 
fooner  understood  that  their  commander  had  abandoned 
the  place,  than  they    threw  open  the  gates,  and   put 
the  Romans  in   poffeffion  of  Byrfa.     They  had  now 
no  enemy  to  contend  with  but  the  900  deferters  ;  who, 
being  reduced  to  defpair,  retreated  into  the  temple  of 
iEfculapius,  which  was  as  a  fecond  temple   within  the 
firft.     There  the  proconful  attacked  them  ;  and  thefe 
unhappy  wretches,  finding  there  was  no  way  to  efcape, 
fet  fire  to  the  temple.    As  the  flames  fpread,  they  re- 
treated from  one  part  of  the  building  to  another,  till 
Afdrubal's  they  got  to  the  roof.  There  Afdrubal's  wife  appeared 
wife  de-      in.  her  bed  apparel,  and  having  uttered  the  moft  bitter 
fhoysher-  imprecations  againft  her  hufband,  whom  {he  faw  ftand- 
S»Ud"cnW°inS  below  withiEmilianus,  "  Bafe  coward  (faid  {he), 
the  mean  things  thou  haft  done  to  fave  thy  life  fhall 
not  avail  thee  :   thou  fhalt  die  this  inftant,  at  leaft  in 
thy  two  children."     Having  thus  fpoken,  (he  {tabbed 
both  the  infants  with  a  dagger  ;  and  while  they  were 
yet  Struggling  for  life,  threw  them  both  from  the  top 
of  the  temple,  and  then  leaped  down  after  them  into 
176       the  flames. 
Carthage,        vEmilianus  delivered  up  the  city  to  be  plundered, 
plundered,  but  in  the  manner  prefcribed   by  the  Roman  military 
law.      The  foldicrs    were   allowed  to  appropriate  to 
themfelves  all  the  furniture,  utenfils,  and  brafs  money, 
they   mould   find  in   private  houfes:  but  all  the   gold 
and  filver,  the  ftatues,  pictures,  &c.  were  referved  to 
be  put  into  the  hands  of  the  quseftors.     On  this  occa- 
lion  the  cities  of  Sicily,  which  had  been  often  plundered 
by  the  Carthaginian  armies,  recovered  a  number  of 
ltatues,  pictures,   and  other  valuable   monuments  :  a- 
mong  the  red,  the  famous  brafen  bull,  which  Phalaris 
had  ordered  to  be  caft,  and  ufed  as  the  chief  instru- 
ment of  his  cruelty,  was  reftored  to  the  inhabitants  of 
Agrigentum.     As  /Emilianus  was  greatly  inclined   to 
fpare  what  remained  of  this  ftately  metropolis,  he  wrote 
to  the  fenate  on  the  fubject,  from  whom  he  he  received 
the  following  orders:    1.  The  city  of  Carthage,  with 
Byrfa,  and  Megalia,  fliall  be  entirely  deftroyed,   and 
no   traces  of  them  left.       2.  All   the   cities  that  have 
lent   Carthage   any  affiftance  fliall   be  difmantled.  3. 
The  territories  of  thofe  cities  which  have  declared  for 
the  Romans,  fhall  be  enlarged  with  lands  taken  from 
the  enemy.       4.  All    the  lands  between  Hippo    and 
Carthage  fliall   be  divided   among  the  inhabitants  of 
Utica.     5.  All  the  Africans  of  the  Carthaginian  flare, 
both  men  and  women,   mail  pay  an  annual  tribute  to 
the  Romans  at  fo    much  per  head.      6.    The  whole 
country,  which  was  ftihject  to  the  Carthaginian  ftate, 
fliall  be  turned  into  a  Roman  province,  and  be  governed 
by  a  praetor,  in  the  fame   manner  as   Sicily.     Laftly, 
Rome  fhall   fend  commiflioners  into  Africa,  there  to 
fettle  jointly  with  the  proconful   the  ftate  of  the  new 
province.     Before  iEmilianus  deftroyed   the'  city,  he 
performed  thofe  religious  ceremonies  which  were  re*- 
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quired  on  fuch  occafions  :    he    firft  facriflced  to  the  Carthage, 
gods,  and  then  caufed  a  plough  to  be  drown  round  v"~"~v     J 
the  walls  of  the  city.  After  this,  the  towers,  rampaits,      V\* 
walls,  and  all  the  works  which  the  Carthaginians  had  «    deftroT-' 
raifed  in  the  courfe  of  many   ages,  and  at  a  vaft  ex-  e(j. 
pence,  were  levelled  with  the  ground  ;  and  laftly,  fire 
was  fet  to  the  edifices  of  the  proud  metropolis,  which 
confirmed   them  all,  not  a  fingle  houfe  efeaping   the 
flames.     Though  the  fire  began  in  all  quarters  at  the 
fame  time,  and  burnt  with  incredible  fury,  it  conti- 
tinued  for  17  days  before  all  the  buildings  were  con- 
fumed. 

Thus  fell  Carthage,    about   146  years  before  the 
birth   of  Chrift  ;  a  city  whofe  deftruction  ought  to  be 
attributed  more  to  the  intrigues  of  an  abandoned  fac- 
tion, compofed  of  the  moft  profligate  part  of  its  citi- 
zens, than  to  the  power  of  its  rival.     The  treafure 
Emilianus  carried  off,  even  after  the  city  had   been 
delivered  up  to  be  plundered  by  the  foldiers,  was  im- 
menfe,  Pliny  making  it  to  amount  to  4,470,000  pounds 
weight  of  filver.    The  Romans  ordered  Carthage  ne- 
ver to  be  inhabited  again,  denouncing  dreadful  im- 
precations againft   thofe  who,  contrary  to  this  pro- 
hibition, fhould   attempt  to  rebuild  any  part  of  it,  e- 
fpecially   Byrfa  and  Megalia.     Notwithstanding  this,       I7j 
however,  about  24  years  after,  C.   Gracchus,  tribune  Rebuilt, 
of  the  people,  in  order  to  ingratiate  himfelf  with  them, 
undertook  to  rebuild  it  ;  and,  to  that  end,  conducted 
thither  a  colony  of  6000  Roman  citizens.     The  work- 
men, according  to  Plutarch,- were  terrified  by  many 
unlucky  omens  at  the  time  they  were  tracing  the  limits 
and  laying  the  foundations  of  the  new  city  ;  which 
the  fenate  being  informed  of,  would  have  fufpended 
the  attempt.   But  the  tribune,  little  affected  with  fuch 
prefages,  continued  to  carry  on  the  work,  and  finifhed 
it  in  a  few  days.     From  hence  it  is  probable  that  only 
a  flight  kind    of  hats  were  errected  ;    but,  whether 
Gracchus  executed  his  defign,  or  the  work  was  entire- 
ly difcontinued,  it  is  certain,  that  Carthage  was  the 
firft  Roman  colony  ever  fent  out  of  Italy.     According 
to  fome  authors,  Carthage  was  rebuilt  by  Julius  Caefar; 
and   Strabo,  who  flourifhed  in  the  reign  of  Tiberius, 
affirms  it  in  his  time   to  have  been  equal  if  not  fupe- 
rior  to  any  other  city  in  Africa.     It  was  looked  upon 
as  the  capital  of  Africa  for  feveral  centuries  after  the 
commencement  of  the  Chriftian  sera.     Maxentius  laid 
it  in  afhes  about  the  fixth  or  feventh  year  of  Conftan-       X79 
tine's  reign.     Genferic,  king  of  the  Vandals,  took  it  Utterly  de- 
A.  D.  439;  but  about  a  century   afterwards  it  was  ftroyed  by 
re-annexed  to  the  Roman  empire    by  the  renowned  l^e  Sara" 
Belifarius.     At  laft  the  Saracens,  under  Mohammed's  ceus* 
fucceffors,  towards  the  clofe  of  the  feventh  century, 
fo  completely  deftroyed  it,  that  there  are  now  fcarce 
any  traces  remaining. 

At    the    commencement  of   the    third  Punic  war, 
Carthage  appears  to  have  been  one  of  the  firft  cities  in       ito 
the  world.— It  was  feated  on  a  peninfula  360  ftadia  or  Its  ancient 
45  miles  in   circumference,  joined  to  the  continent  by  g^anlJ,!W:• 
an  ifthmus  23  ftadia  or  three  miles  and  a  furlong  in 
breadth.     On  the  weft  fide  there  projected  from  it  a 
long  tract  of  land  half  a  ftadinm  broad  ;  which  fhoot- 
ing  out  into  the  fea,  feparated  it  from  a  lake  or  mo- 
rafs,  and  was  ftrongly  fortified  on  all  fides  by  rocks  and 
a  fingle  wall.     In  the  middle  of  the  city  flood  the  ci- 
tadel of  Byrfa,  having  on  the  top  of  it  a  temple  facred 
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Carthage,  to  ./Efculapius,  featcd  upon  rocks  on  a  very  high  hill, 
'  '  v  *  to  which  the  afcent  was  by  60  Heps.  On  the  fouth 
fide  the  city  "was  furrounded  by  a  triple  wall,  30  cu- 
bits high ;  flanked  all  round  by  parapets  and  towers, 
placed  at  equal  distances  of  480  feet.  Every  tower 
had  its  foundation  funk  32  feet  deep,  and  was  four 
ftories  high,  though  the  walls  were  but  two:  they 
were  arched;  and,  in  the  lower  part,  correfponding 
in  depth  with  the  foundations  abovementioned,  were 
flails  large  enough  to  hold  300  elephants  with  their 
fodder,  &c.  Over  thefe  were  (tails  and  other  conve- 
niences for  4000  horfes  ;  and  there  was  likewife  room 
for  lodging  20,000  foot  and  4000  cavalry,  without 
in  the  leaft  incommoding  the  inhabitants.  There  were 
two  harbours,  fo  difpofed  as  to  have  a  communication 
with  one  another.  They  had  one  common  entrance 
70  feet  broad,  and  (hut  up  with  chains.  The  firft  was 
appropriated  to  the  merchants  ;  and  included  in  it  a 
vaft  number  of  places  of  refreshment,  and  all  kinds  of 
accommodations  for  feamen.  The  fecond,  as  well  as 
the  ifland  of  Cothon,  in  the  midft  of  it,  was  lined 
with  large  keys,  in  which  were  diftinct  receptacles  for 
fecuring  and  flickering  from  the  weather  220  fhips  of 
war.  Over  thefe  were  magazines  of  all  forts  of  naval 
ftores.  The  entrance  into  each  of  thefe  receptacles 
was  adorned  with  two  marble  pillars  of  the  Ionic  or- 
der; fo  that  both  the  harbour  and  ifland  reprefented 
on  each  fide  two  magnificent  galleries.  Near  this 
ifland  was  a  temple  of  Apollo,  in  which  was  a  ftatue  of 
the  god  all  of  malTy  gold  ;  and  the  infide  of  the  temple 
all  lined  with  plates  of  the  fame  metal,  weighing  1000 
talents.  The  city  was  23  miles  in  circumference,  and 
at  the  time  we  fpeak  of  contained  700,000  inhabitants. 
Of  their  power  we  may  have  fome  idea,  by  the  quan- 
tity of  arms  they  delivered  up  to  the  Roman  confuls. 
The  whole  army  was  aftonifhed  at  the  long  train  of 
carts  loaded  with  them,  which  were  thought  fufficient 
to  have  armed  all  Africa.  At  leaft  it  is  certain,  that 
on  this  occafion  were  put  into  the  hands  of  the  Ro- 
mans, 2000  catapultae,  200,000  complete  fuits  of  ar- 
mour, with  an  innumerable  quantity  of  fwords,  darts, 
javelins,  arrows,  and  beams  armed  with  iron  which 
were  thrown  from  the  ramparts  by  the  baliftas. 

The  character  tranfmitted  of  the  Carthaginians  is 
extremely  bad ;  but  we  have  it  only  on  the  authority 
of  the  Romans,  who  being  their  implacable  enemies 
cannot  be  much  relied  upon.  As  to  their  religion, 
manners,  &c.  being  mueh  the  fame  with  the  Phoeni- 
cians, of  which  they  were  a  colony,  the  reader  is  re- 
ferred for  an  account  of  thefe  things  to  the  article 
Phoenicia. 

On  the  ruins  of  Carthage  there  now  ftands  only  a 
fmall  village  called  Melcha.  The  few  remains  of  Car- 
thage confift  only  of  fome  fragments  of  walls  and  17 
cifterns  for  the  reception  of  rain  water. 

There  are  three  eminences,  which  are  fo  manymaf- 
fesof  fine  marbles  pounded  together,  and  were  in  all 
probability  the  fites  of  temples  and  other  diftinguifh- 
ed  buildings.  The  prefent  ruins  are  by  no  means  the 
remains  of  the  ancient  city  deftroyed  by  the  Romans  ; 
who  after  taking  it  entirely  erafed  it,  and  plowed  up 
the  very  foundations:  fo  truly  they  adhered  to  the 
well-known  advice  perpetually  inculcated  by  Cato  the 
Elder,  Delenda  ejt  Carthago.  It  was  again  rebuilt  by 
the  Gracchi  farriily,  who  conducted  a  colony  to  re- 
people  it ;  and  continually  increafing  in  fplendour,  it 
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became  at  length  the  capital  of  Africa  under  the  Ro-  New-Gap- 
man  emperors.     It  fubfifted  near  700  years  after  its      thage, 
firft  demolition,  until  it  was  entirely  deltroyed  by  the 
Saracens  in  the  beginning  of  the  7th  century.  v 

It  is  a  lingular  circumltance  that  the  two  cities  of 
Carthage  and  Rome  ihould  have  been  built  juft  op- 
polite  one  to  the  other;  the  bay  of  Tunis  and  the 
mouth  of  the  Tiber  being  in  a  direct  line. 

Littora  litteribus  contraria,  fluBibus  undas, 
Arma  armis.  Virg.  JEn.  i.  4, 

New -Carthage,  a  confiderable  town  of  Mexico,  in 
the  province  of  Coftarica.  It  is  a  very  rich,  trading 
place.     W.  Long.  86.  7.  N.  Lat.  9.  5. 

CARTHAGENA,  a  province  of  South  America, 
and  one  of  the  molt  confiderable  in  New  Caltile,  on 
account  of  the  great  trade  carried  on  by  the  capital  ^ 
for  the  country  itfelf  is  neither  fertile,  rich,  nor  popu- 
lous. The  capital  city,  called  likewife  Carthagena,  is 
fituated  in  W.  Long.  77.  N.  Lat.  11.  on  a  fandy  ifland, 
by  moft  writers  called  a  peninfula;  which,  forming  a 
narrow  paffage  on  the  fouth-welt,  opens  a  communi- 
cation with  that  called  'fierra  Bo?ubat  as  far  as  Bocca 
Qhica,  The  little  ifland  which  now  joins  them  was 
formerly  the  entrance  of  the  bay:  but  it  having  been 
filled  up  by  orders  of  the  court,  Bocca  Chica  became 
the  only  entrance:  this,  however,  has  been  filled  up 
fince  the  attempt  of  Vernon  and  Wentworth,  and  the 
old  pafTage  again  opened.  On  the  north  fide  the 
land  is  fo  narrow,  that,  before  the  wall  was  begun, 
the  diftance  from  fea  to  fea  was  only  35toifes;  but 
afterwards  enlarging,  it  forms  another  ifland  on  this 
fide;  fo  that,  excepting  thefe  two  places,  the  whole 
city  is  entirely  furrounded  by  fait  water.  To  the  eaft- 
ward  it  has  a  communication  by  means  of  a  wooden 
bridge,  with  a  large  fuburb  called  Xe7?ianiy  built  on 
another  ifland,  which  is  alfo  joined  to  the  continent 
by  a  bridge  of  the  fame  materials.  The  fortifications 
both  of  the  city  and  fuburbs  are  built  after  the  mo- 
dern manner,  and  lined  with  free-ftone  ;  and,  in  time 
of  peace,  the  garrifon  confifts  of  ten  companies  of  77 
men  each,  befides  militia.  The  city  and  fuburbs  are 
well  laid  out,  the  ftreets  ftraight,  broad,  uniform,  and 
well  paved.  All  the  houfes  are  built  of  flone  or  brick, 
only  one  ftory  high,  well  contrived,  neat,  and  furnifh- 
ed  with  balconies  and  lattices  of  wood,  which  is  more 
durable  in  that  climate  than  iron,  the  latter  being  foon 
corroded  by  the  acrimonious  quality  of  the  atmo- 
fphere.  The  climate  is  exceedingly  unhealthy.  The 
Europeans  are  particularly  fubject  to  the  terrible  dif- 
eafe  called  the  black  vomit,  which  fweeps  off  multitudes 
annually  on  the  arrival  of  the  galleons.  It  feldom 
continues  above  three  or  four  days;  in  which  time  the 
patient  is  either  dead  or  out  of  danger,  and  if  he  reco- 
vers is  never  fubject  to  a  return  of  the  fame  iliftemper„ 
— This  difeafe  has  hitherto  foiled  ail  the  art  of  the 
Spanilh  phyficians ;  as  has  alfo  the  leprofy,  which  is 
very  common  here.  At  Carthagena,  Ikewife,  that 
painful  tumour  in  the  legs,  occafioned  by  the  entrance 
of  the  Dracuncidus  or  Guinea-worm,  is  very  common 
and  troublefome.  Another  diforder  peculiar  to  this 
country,  and  to  Peru,  is  occafioned  by  a  little  infect 
called  Nigua,  fo  extremely  minute,  as  fcarce  to  be  vi- 
fible  to  the  naked  eye.  This  infect  breeds  in  the  duft, 
infinuates  itfelf  into  the  foles  of  the  feet  and  the  legs, 
piercing  the  Ikin  with  fuch  fubtilty,  that  there  is  no 
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Cartha-   being  aware  of  it,  before  it  has  made  its  way  to  the 
gena      flefh.  If  it  is  perceived  in  the  beginning,  it  is  extracted 
Carthamus  w^  yn([e  pain  ;   but  having  once  lodged  its  head,  and 
'       w      J  pierced  the  flcin,  the  patient  mud  undergo  the  pain  of  an 
jncifion,  without  which  a  nodus  would  be  formed,  and 
a    multitude   of  infects  ingendcred,  which  would  foon 
overfpread  the  foot  and  leg,     Onefpecies  of  the  nigna 
is  venomous;   and  when  it  enters  the  toe,  an  inflam- 
matory fwelling,  greatly  refembling  a  venereal  bubo, 
takes  place  in  the  groin. 

Carthagena,  a  fea-port  town  of  Spain  in  the 
kingdom  of  Murcia,  and  capital  of  a  territory  of  the 
fame  name  ;  built  by  Afdrubal,  a  Carthaginian  general, 
and  named  after  Carthage.  It  has  the  befl  harbour 
in  all  Spain,  but  nothing  elfe  very  confiderable ;  the 
bifhop's  fee  being  transferred  to  Toledo.  In  1706 
it  was  taken  by  Sir  John  Leak;  but  the  Duke  of 
Berwick  retook  it  afterwards.  W.  Long.  o.  58.  N. 
Lat.  37.  36. 

CARTHAMUS,  in   botany:  a  genus  of  the  order 
of  pjlygamia   sequalis,    belonging    to    the    fyngenefia 
clafs  of  plants,  and  in  the  natural  method  ranking  un- 
der the  49th  order,  Compofita.     The  calyx  is  ovate, 
imbricated  with  fcales,  clofe  below,  andaugmemed  with 
fubovate  foliaceous  appendices  at  top. — Of  this  genus 
there  are  nine  fpecies  ;    but  the  only  remarkable  one  is 
the  tinctorius,  with   a  faffron-coloured  flower.     This 
is  a  native  of  Egypt  and  fome   of  the  warm  parts  of 
Afia.     It  is  at  prefent  cultivated  in  many  parts  of  Eu- 
rope, and  alfo  in  the  Levant,  from  whence  great  quan- 
tities of  it   are  annually  imported  into  Britain  for  the 
purpofes  of    dyeing   and   painting.      It  is  an  annual 
plant,  and  rifes  with  a   ftiff  ligneous  ftalk,  about  two 
feet  and  a  half  or  three  feet  in  height,  dividing  up- 
wards into  many  branches,  garnifhed  with  oval  point- 
ed leaves  fitting  clofe  to  the  branches.     The  flowers 
grow  lingle  at  the  extremity  of  each  branch  ;  the  heads 
of  the  flowers  are  large,  inclofed  inafcaly  impalement; 
each  fcale  is  broad   at  the  bafe,  flat  and  formed  like 
a  leaf  of  the  plant,   terminating  in  a  (harp  fpine.     The 
lower  part   of  the  empalement  fpreads  open ;   but  the 
fcales  above  clofely  embrace  the  florets,  which  are  of 
a  fine  faffron  colour,  and   are  the   part   ufed  for  the 
purpofes   abovementioned.     The  good  quality  of  this 
commodity  is  in  the  colour,  which  is  of  a  bright  faf- 
fron hue :  and    in    this   the  Britifh  carthamus  very  of- 
ten fails;  for  if  there  happens  much  rain  during  the 
time  the  plants  are  in  flower,  the  flowers  change  to 
a  dark  or  dirty  yellow,    as    they  likewife  do  if  the 
flowers  are  gathered  with  any  moifture  remaining  upon 
them. — The  plants  are    propagated  by    feeds,  which 
fhould  be  fown  in  drills,  at  two  feet  and  a  half  diflance 
from  one  another,  in  which  the  feed  fhould  be  Mat- 
tered fingly.     The  plants  will  appear  in  lefs  than  a 
month  ;  and  in  three  weeks  or  a  month  after,  it  will 
be  proper  to  hoe  the  ground  ;'  at  which  time  the  plants 
ihould  be  left  fix  inches  diftant:  after  this  they  will 
require  a  fecond   hoeing;  when  they  mud:  be  thinned 
to  the  diflance   at  which  they  are  to  remain.     If  after 
this  they  are  hoed    a  third  time,  they  will  require  no 
farther  care  till  they  come    to   flower;  when,  if  the 
fafllower  is  intended  for  ufe,  the  florets  fhould  be  cut 
off  from  the  flowers  as  they  come  to  perfection  :  but 
this  mult  be  performed  when  they  are  perfectly  dry  ; 
and  then  they  fho>,ld  be  dried  in  a  kiln  with  a  mode- 
rate fire,  in  the  fame  manner  as  the  true  fafFron      But 


in  thofe  flowers  which  are  propagated  for  feed,  the  Carthufians 
florets  mull  be   cut  off,  or  the  feeds  will  prove  abor-         5 
tive. — The  feeds  of  carthamus  have  been  celebrated  as     Partem, 
a  cathartic  ;  but  they  operate  very  flowly,  and  for  the 
moil  part  diforder  the  ftomach  and  bowels,  efpecially 
when  given  in  fubllance :  triturated  with  diflilled  aro- 
matic waters,  they  form  an  emulfion  lefs  offenfive,   yet 
inferior  in   efficacy  to  the  more  common  purgatives. 
They  are  eaten  by  a  fpecies  of  Egyptian  parrot,  which 
is  very  fond   of  them  ;  to  other  birds  cr  beafts  they 
would  prove  a  mortal  poifon. 

CARTHUSIANS,  a  religious  order  founded  in 
the  year  1080,  by  one  Brudo.  The  Carthufians,  fo 
called  from  the  defert  Chartreux,  the  place  of  their 
inilitution,  are  remarkable  for  the  auflerity  of  their 
rule.  They  are  not  to  go  out  of  their  cells,  except  to 
church,  without  leave  of  their  fuperior  ;  nor  fpeak  to 
any  perfon  without  leave.  They  muft  not  keep  any 
portion  of  their  meat  or  drink  till  next  day  ;  their  beds 
are  of  ftraw,  covered  with  a  felt ;  their  cloathing  two 
hair-cloths,  two  cowls,  two  pair  of  hofe,  and  a  cloke, 
all  coarfe.  In  the  refectory,  they  are  to  keep  their 
eyes  on  the  difli,  their  hands  on  the  table,  their  atten- 
tion on  the  reader,  and  their  hearts  fixed  on  God. 
Women  are  not  allowed  to  come  into  their  churches. 
It  is  computed  that  there  are  172  houfes  of  Carthu- 
fians ;  whereof  five  are  of  Nuns,  who  practife  the  fame 
aufterities  as  the  Monks.  They  are  divided  into  16 
provinces,  each  of  which  has  two  vifitors.  There  have 
been  feveral  canonized  faints  of  this  order,  four  cardi- 
nals, 70  archbifhops  and  bifhops,  and  a  great  many 
very  learned  writers. 

Carthusian  Powder,  the  fame  with  kermes-mineral. 
See  Kermes. 

CARTILAGE,  in  anatomy,  a  body  approaching 
to  the  nature  of  bones;  but  lubricous,  flexible,  and 
elaftic.     See  Anatomy. 

CARTILAGINOUS,  in  ichthyology,  a  title  given 
to  all  fifh  whofe  mufcles  are  fupported  by  cartilages  Brit.  Z»d. 
inilead  of  bones  ;  and  comprehends  the  fame  genera  HI-  75- 
of  fifh  to  which  Linnasus  has  given  the  name  of  am- 
phibia nantes  :  but  the  word  amphibia  ought  properly 
to  be  confined  to  fiich  animals  as  inhabit  both  ele- 
ments; andean  live,  without  any  inconvenience,  for 
a  confiderable  time,  either  or.  land,  or  in  water;  fuch 
as  tortoifes,  frogs,  and  feveral  fpecies  of  lizards;  and, 
among  the  quadrupeds,  hippopatami,  ire.  ire. 

Many  of  the  cartilaginous  fifh  are  viviparous,  being 
excluded  from  an  egg,  which  is  hatched  within  them. 
The  egg  confifls  of  a  white  and  a  yolk  ;  and  is  lodged 
in  a  cafe  formed  of  a  thick  tough  fubftance,  not  unlike 
fofiened  horn;  fuch  are  the  eggs  of  the  ray  and/bark 
kinds.  Some  again  differ  in  this  refpeel,  and  are  ovi- 
parous; fuch  are  the/?  urgeon,  and  others. 

They  breathe  either  through  certain  apertures  be- 
neath, as  in  the  rays  ;  on  the  fides,  as  in  ihtjharks, 
&c.  or  on  the  top  of  the  head,  as  in  the  pipe-fifb  : 
for  they  have  not  covers  to  their  gills  like  the  bony 
fifh-. 

CARTMEL,  a  town  of  Lancafhire  in  England. 
It  is  feated  among  the  hills  called  Carmel-fells,  not  far 
from  the  fea,  and  near  the  river  Kent ;  adorned  with 
a  very  handfome  church,  built  in  the  form  of  a  crofs 
like  a  cathedral.  The  market  is  well  fupplied  with 
corn,  fheep,  and  fifh.  W.  Long.  2.  43.  N.  Lat.  54.  15. 

CARTON,   <r  Cartoon,    in  paintisg,  a  defign 
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Carton     drawn  on  ftreng  paper,  to  be  afterwards  calked  through, 
Cartouche,  and   transferred  on   the   frefli  plafter  of  a  wall  to  be 

' * '  printed  in  frefco.     It  is  alfo  ufed  for  a  defign  coloured, 

for  working  in  Mofaic,  tapeftry,  &c.  The  word  is 
from  the  Italian  Cartoni,  (carti  "  paper,"  and  oni 
"  large,")  denoting  many  meets  of  paper  pafted  on 
canvas,  on  which  large  defigns  are  made,  whether  co- 
loured or  with  chalks  only.  Of  thefe  many  are  to  be 
feen  at  Rome,  particularly  by  Domenichino.  Thofe  by 
Andrea  Mantegna,  which  are  at  Hampton  Court,  were 
made  for  paintings  in  the  old  ducal  palace  at  Mantua. 
But  the  molt  famous  performances  of  this  fort  are, 

The  Cartoons  of  Raphael,  fo  defervedly  applauded 
throughout  Europe  by  all  anthers  of  refined  taftc,  and 
all  true  admirers  of  the  art  of  defign,  for  their  various 
and  matchlefs  merit,  particularly  with  regard  to  the 
invention,  and  to  the  great  and  noble  expreflion  of 
fuch  a  variety  of  characters,  countenances,  and  moft 
exprefllve  attitudes,  as  they  are  differently  affected  and 
properly  engaged  in  every  corapoluion.  Thefe  car- 
toons are  feven  in  number,  and  form  only  a  fmall  part 
of  the  facred  hiftorical  defigns  executed  by  this  great 
artift,  while  engaged  in  the  chamber  of  the  Vatican 
under  the  aufpices  of  Popes  Julius  II.  and  Leo  X. 
When  finifhed,  they  were  fent  to  Flanders,  to  be  co- 
pied in  tapeftry,  for  adorning  the  pontifical  apartments: 
which  tapeftries  were  not  fent  to  Rome  till  feveral 
years  after  the  deceafe  of  Raphael,  and  even  in  all 
probability  were  not  finifhed  and  fent  there  before  the 
terrible  fack  of  that  city  in  the  time  of  Clement  VII. 
when  Raphael's  fcholars  were  fled  from  thence,  and 
none  left  to  enquire  after  the  original  Cartoons,  which 
lay  neglected  in  the  florc-rooms  of  the  manufactory. 
The  great  revolution  alfo  which  followed  in  the  Low- 
Countries  prevented  their  being  noticed  amidft  the  en- 
tire neglect  of  the  works  of  art.  It  was  therefore  a 
moft  fortunate  circumftance  that  thefe  feven  efcapcd 
the  wreck  of  the  others,  which  were  torn  in  pieces, 
and  remain  difperfed  as  fragments  in  differnt  collec- 
tions. Thefe  feven  were  purchafed  by  Rubens  for 
Charles  I.  and  they  have  been  fo  roughly  handled 
from  the  firft,  that  holes  were  pricked  for  the  weavers 
to  pounce  the  outlines,  and  other  parts  almoft  cut 
through  in  tracing  alfo.  In  this  ftate  perhaps  they  as 
fortunately  efcaped  the  fale  amongft  the  royal  collec- 
tion, by  the  difproportioned  appraifement  of  thefe 
feven  at  300I.  and  the  nine  pieces,  being  the  Triumph 
of  Julius  Csefar,  by  Andrea  Mantegna,  appraifed  at 
ioool.  They  feen  to  have  been  taken  fmall  notice 
of  till  King  William  built  a  gallery,  purpofely  to  re- 
ceive them,  at  Hampton  Court  ;  whence  they  were 
moved  on  their  fuffering  from  damps,  to  the  Qeen's 
Palace.  They  are  now  at  Windfor  Caftle,  and  open 
to  public  infpection. 

CARTOUCHE,  in  architecture  and  fculpture,  an 
ornament  reprefenting  a  fcroll  of  paper.  It  is  ufually 
a  flat  member,  with  wavings,  to  reprefent  fome  in- 
fcription,  device,  cipher,  or  ornament  of  armoury. 
They  are  in  architecture,  much  the  fame  as  modil- 
lions;  only  thefe  are  fet  under  the  cornice  in  wainf- 
cotting,  and  thofe  under  the  cornice  at  the  eaves  of  a 
houfe. 

Cartouche,   in  the  military  art,  a  cafe  of  wood, 
about  three  inches  thick  at  the  bottom,  girt  with  mar- 
lin,  holding  about   four  hundred  mulket-balls,  befides 
Vol.  IV. 


fix  or  eight  balls  of  iron,  of  a  pound  weight,  to  be  Cartridge 
fired  out  of  a  hobit,  for  the  defence  of  a  pais,  ire.  il 

A  cartouche  is  fometimes  made  of  a  globular  form,  .  CarJer>  t 
and  filled  with  a  ball  of  a  pound  weight ;  and  fome- 
times it  is  made  for  the  guns,  being  of  a  ball  of  half 
or  quarter  a  pound  weight,  according  to  the  nature  of 
the  gun,  tied  in  form  of  a  bunch  of  grapes,  on  a  tom- 
pion  of  wood  and  coated  over.  Thefe  were  made*  in 
the  room  of  partridge-fhot. 

CARTRIDE,  in  the  military  art,  a  cafe  of  pafte- 
board  or  parchment,  holding  the  exact  charge  of- a 
fire-arm.  Thofe  for  mufkets,  carabines,  and  piftols, 
hold  both  the  powder  and  ball  for  the  charge;  and 
thofe  of  cannon  and  mortars  are  itfually  in  cafes  of 
pafteboard  or  tin,  fometimes  of  wood,  half  a  foot  long, 
and  adapted  to  the  caliber  of  the  piece. 

Cartridge- Box,  a  cafe  of  wood  or  turned  iron,  co- 
vered with  leather,  holding  a  dozen  mufket-cartridges. 
It  is  wore  upon  a  belt,  and  hangs  a  little  lower  than 
the  right  pocket-hole. 

CARTWRIGHT,  (William)  an  eminent  divine 
and  poet,  born  at  Northway,  near  Tewkfbury,  in 
Goucefterfhire,  in  September  i6ri.  He  finifhed  his 
education  at  Oxford ;  afterwards  went  into  holy  or- 
ders, and  became  a  moft  florid  preacher  in  the  univer- 
fity.  In  1642,  he  had  the  place  of  fuccemor  in  the 
church  of  Salifbury  ;  and,  in  164?,  was  chofen  junior 
proctor  in  the  univerfity.  He  was  alfo  metaphyfical 
reader  there.  Wit,  judgment,  elocution,  a  graceful 
perfon  and  behaviour,  occafioned  that  encomium  of 
him  from  dean  Fell,  "  That  he  was  the  utmoft  that 
"  man  could  come  to."  He  was  an  expert  linguift ; 
an  excellent  orator  ;  and  at  the  fame  time  was  elteem- 
ed  an  admirable  poet.  There  are  extant  of  his,  four 
plays,  and  fome  poems.     He   died  in  1643,  aged  33. 

CARVAGE,    carvagium,   the   fame  with   Carru- 

CAGE. 

Henry  III.  is  faid  to  have  taken  carvage,  that  is 
two  marks  of  filver  of  every  knight's  fee,  towards  the 
marriage  of  his  filter  Ifabella  to  the  emperor.  Car- 
vage could  only  be  impofed  on  the  tenants  in  capite. 

Carvage  alfo  denotes  a  privilege  whereby  a  man 
is  exempted  from  the  fervice  of  carrucage. 

CARUCATURIUS,  in  ancient  law  books,  he  that 
held  land  in  foccage,  or  by  plough  tenure. 

CARUCATE.     See  Carrucate. 

CARVER,  a  cutter  of  figures  or  other  devices  in 
wood.     See  Carving. 

Carvers  anfvver  to  what  the  Romans  called  fcuiptores, 
who  were  different  from  atlotores,  or  engravers,  as 
thefe  laft  wrought  in  metal. 

Carver  is  alfo  an  officer  of  the  table,  whofe  bufi- 
nefs  is  to  cut  up  the  meat,  and  dittribute  it  to  the 
guefts.  The  word  is  formed  from  the  Latin  carptor, 
which  fignifies  the  fame.  The  Romans  alfo  called 
him  carpus,  fometimes fcijfor,  fcindendi  magifter,  and 
jlruEior. 

In  the  great  families  at  Rome,  the  carver  was  an 
officer  of  fome  figure.  There  were  maftcrs  to  teach 
them  the  art  regularly,  by  means  of  figures  of  animals 
cut  in  wood.  The  Greeks  alfo  had  their  carvers,  cal- 
led A«Tpo;,  q.  d.  deribltores  or  dijlributors.  In  the  pri- 
mitive times,  the  matter  of  the  feaft  carved  for  all  his 
guefts.  Thus  in  Homer,  when  Agamemnon's  ambaf- 
fadors  were  entertained  at  Achilles's  table,  the  hero 
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himfelf  carved  che  meat.  Of  later  times,  the  fame  of- 
fice on  folemn  occalions  was  executed  by  fomc  of  the 
chief  men  of  Sparta.  Some  derive  the  cuftom  of  dif- 
tributing  to  every  gueft  his  portion,  from  thofe  early 
ages  when  the  Greeks  firft  left  off  feeding  on  acorns, 
and  learned  the  ufe  of  corn:  The  new  diet  was  fo 
great  a  delicacy,  that  to  prevent  the  guefls  from  quar- 
relling about  it,  it  was  found  neceffary  to  make  a  fair 
distribution. 

In  Scotland,  the  king  lias  a  hereditary  carver  in  the 
family  of  Anflrtuhcr. 

CARUI,  or  Carvi,  in  botany.  SeeCARUM* 
CARVING,  in  a  general  fenfe,  the  art  or  aft  of 
cutting  or  fathioning  a  hard  body  by  means  of  fome 
fharp  inftrument,  efpecially  a  chiffel.  In  this  fenfe 
carving  includes  ftatuary  and  engraving,  as  well  as 
cutting  in  wood. 

Carving,  in  a  more  particular  fenfe,  is  the  art  of 
engraving  or  cutting  figures  in  wood.  In  this  fenfe 
carving,  according  to  Pliny,  is  prior  both  to  ftatuary 
and  painting. 

To  carve  a  figure  or  defign,  it  muft  be  firft  drawn 
or  pafted  on  the  wood  ;  which  done,  the  reft  of  the 
block,  not  covered  by  the  lines  of  the  delign,  are  to 
be  cut  away  with  little  narrow-pointed  knives.  The 
wood  fitteft  for  the  ufe  is  that  which  is  hard,  tough, 
and  clofe,  as  beech,  but  efpecially  box:  to  prepare 
it  for  drawing  the  defign  on,  they  wafh  it  over  with 
white-lead  tempered  in  water;  which  better  enables 
it  either  to  bear  ink  or  the  crayon,  or  even  to  take 
the  impreffion  by  chalking.  When  the  defign  is  to 
be  pafted  on  the  wood,  this  whitening  is  omitted,  and 
they  content  themfelves  with  feeing  the  wood  well 
planed.  Then  wiping  over  the  printed  fide  of  the  fi- 
gure with  gum  tragacanth  diffolved  in  water,  ihcy  clap 
it  fmooth  on  the  wood,  and  let  it  dry ;  which  done, 
they  wet  it  flightly  over,  and  fret  off  the  furface  of  the 
paper  gently,  till  all  the  ftrokes  of  the  figure  appear 
distinctly.  This  done,  they  fall  to  cutting  or  carving, 
as  above. 

CARUM,  in  botany  :  a  genus  of  the  digynia  order, 
belonging  :o  the  pentandria  clafs  of  plants;  and  in 
the  natural  method  ranking  under  the  45th  order, 
Umbellate.  The  fruit  is  ovate,  oblong,  and  ftriated  ; 
the  involucrum  monophyilous;  the  petals  are  carinaied 
or  keel-fhaped  below,  and  emarginated  by  their  in- 
flection. 

Species,  &c.  1.  The  carui,  or  caraway  of  the  fnops, 
grows  naturally  in  many  places  of  Britain.  It  is  a  bien- 
nial plant,  which  rifes  from  feeds  one  year,  flowers  the 
next,  and  perifhes  foon  after  the  feeds  are  ripe.  It 
hath  a  taper  root  like  a  parfnip,  but  much  fmaller, 
which  runs  deep  into  the  ground,  fending  out  many 
fraall  fibres,  and  hath  a  ftrong  aromatic  tafte.  From 
the  root  arifes  one  or  two  fmooth,  folid,  channelled 
ftalks,  about  two  feet  high,  garnifhed  with  winged 
leaves,  having  long  naked  foot-ftalks.  2.  The  hif- 
panicum  is  alfo  a  biennial,  and  is  a  native  of  Spain. 
It  rifes  with  a  ftronger  ftalk  than  the  former,  which 
feldom  grows  more  than  a  foot  and  a  half  high  ;  but  is 
clofely  garnifhed  with  fine  narrow  leaves  like  thofe  of 
dill.  Both  thefe  plants  are  propagated  by  feeds 
which  ought  to  be  fown  in  autumn.  Sheep,  goats, 
and  fwine,  eat  this  plant  ;  cows  and  horfes  are  not 
fwid  of  it.    Parkjjifon  fays,  the  young  roots  of  cara- 


way  are  better  eating  than  parfnips.      The  tender  Caraucufc 
leaves  may  be  boiled  with  pot  herbs.     The  feeds  have  I 

an  aromatic  fmell,  and  a  warm  pungent  tafte.  They 
are  ufed  in  cakes,  incrufted  with  fugar,  as  fweet-meats, 
and  diftilled  with  fpirituous  liquors,  for  the  fake  of  the 
flavour  they  afford.  They  are  in  the  number  of  the 
four  greater  hot  feeds-,  and  frequently  employed,  as  a 
ftomachicand  carminatives,  in  flatulent  colics  and  the 
like. 

CARUNCULA,  or  caruncle,  in  anatomy,  a  term 
denoting  a  little  piece  of  flefh,  and  applied  to  fever al 
parts  of  the  human  body.     Thus, 

Carunculje  Myrtiforms,  in  anatomy,  flefhy  knobs 
about  the  fize  of  a  myrtle  berry,  fuppofed  to  owe  their 
origin  to  the  breaking  of  the  hymen.  See  Anatomy, 
n°  108. 

Caruncles  inthe urethra,  proceeding  from  a  go- 
norrhoea, or  an  ulceration  of  the  urethra,  may  be  re- 
duced by  introducing  the  bougie. 

CARUS,  a  hidden  deprivation  of  fenfe  and  motion, 
affect ing  the  whole  body.  See  (the  Index  fubjoined  to) 
Medicine. 

Carus,  (Marcus  Aurelius)  was  raifed  from  a  low 
ftation,  by  his  great  merit,  to  be  emperor  of  Rome  in 
282.  He  fhowed  himfelf  worthy  of  the  empire  ;  fub- 
dued  its  enemies,  and  gave  the  Romans  a  profpeel  of 
happy  days,  when  he  was  unfortunately  killed  by  light- 
ning in  284. 

CARWAR,  a  town  of  Afia,  on  the  coaft  of  Malabar 
in  the  Eaft-Indies,  and  where  the  Englifh  Eaft-India 
company  have  a  facf  ory,  fortified  with  two  baftions.  The 
valleys  about  it  abound  in  corn  and  pepper,  which 
1-aft  is  the  belt  in  the  Eaft-Indies.  The  woods  on 
the  mountains  abound  with  quadrupeds,  fuch  as  ty- 
gers,  wolves,  monkeys,  wild  hogs,  deer,  elks,  and  a  fort 
of  beeves  of  a  prodigious  fize.  The  religion  of  the 
natives  is  Paganifm  ;  and  they  have  a  great  many 
ftrange  and  fnperftitious  cuftoms.  E.  Long.  73.  7. 
N.  Lat.  15.  o. 

CAYRA-AE,(Stephanus); Carya}arum}  (Paufanias) 
a  town  of  Laconia,  between  Sparta  and  the  borders  of 
Meffenia  :  where  ftood  a  temple  of  Diana,  thence  call- 
ed Caryatis,  idis  ;  whofie-annual  feftival,  called  Carya-} 
orum,  was  celebrated  by  Spartan  virgins  with  dances. 
An  inhabitant,  Caryates,  and  Caryatis  ,•  Caryatis  apis  a 
Laconian  bee,  (Stephanus. ) 

CARYAK-arum,  (anc.  geog.)  a  place  in  Arcadia  to- 
wards the  borders  of  Laconia.  Whether  from  this 
of  Arcadia,  or  that  of  Laconia,  the  Columna  Carya- 
tides of  Vitruvius  and  Pliny  (which  were  ftatues  of 
matrons  in  ftoles  or  long  robes)  took  the  appellation, 
is  difputed. 

CARY,  (Lucius)  Lord  vifcount  Falkland,  was  born 
in  Oxfordshire,  about  the  year  1610  ;  a  young  noble- 
man  of  great  abilities  and  accomplifhments.  About 
the  time  of  his  father's  death  1633,  he  was  made 
gentleman  of  the  privy  chamber  to  king  Charles.  I. 
and  afterwards  fecretary  of  ftate.  Before  the  affem- 
bing  of  the  long  parliament,  he  had  devoted  himfelf 
to  literature,  and  every  pieafure  which  a  fine  genius, 
a  generous  difpofition,  and  an  opulent  fortune,  could 
afford  :  when  called  into  public  life,  he  flood  foremoft 
in  all  attacks  on  the  high  prerogatives  of  the  crown  ; 
but  when  civil  convulfions  came  to  an  extremity,  and 
it  was  neceiTary  to  choofe  a  fide,  he  tempered  his  zeal, 
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Cary,  and  defended  tire  limited  powers  vk'&t  remained  to  mo- 
Caryates.  Tiarchy.  Still  anxious  however  for  his  country,  he 
feems  to  have  dreaded  equally  the  profperity  of  the 
r:>yal  party,  or  that  of  the  parliament;  and  among 
his  intimate  friends,  often  fadly  reiterated  the  word 
peace.  Thisexcellent  nobleman  freely  expofed  his  per- 
fon  for  the  king  in  all  hazardous  enterprizes,  and  was 
killed  in  the  34th  year  of  his  age  at  the  battle  of  New- 
berry. In  Welvvood's  memoirs  we  are  told,  that  whilft 
he  was  with  the  king  at  Oxford,  his  majefty  went  one 
day  to  fee  the  public  library,  where  he  was  mown  a- 
mong  other  books  a  Virgil,  nobly  printed,  and  exqui- 
ikely  bound.  The  lord  Falkland,  to  divert  the  king, 
would  have  his  majefty  make  a  trial  of  his  fortune  by 
the  Sortes  Virgilianse,  an  ufual  kind  of  divination  in 
ages  pad,  made  by  opening  a  Virgil.  The  king  open- 
ing the  book,  the  pafftge  which  happened  to  come  up, 
was  that  part  of  Dido's  imprecation  againft  /Eneas, 
iv.  615,  &c.  which  is  thus  tranflated  by  Dryden. 

Opprefs'd  with  numbers  in  th'  unequal  field, 
His  men  difcourag'd,  and  himfelf  expel  I'd  ; 
Let  him  for  fuccour  me  from  place  to  place, 
Torn  from  hisfubjeclsand  his  fon's  embrace,"  &c. 

King  Charles  feeming  concerned  at  this  accident,  the 
lord  Falkland,  who  obferved  it,  would  likewife  try  his 
own  fortune  in  the  fame  manner  ;  hoping  he  might  fall 
upon  fome  pafTage  that  could  have  no  relation  to  his 
cafe,  and  thereby  divert  the  king's  thoughts  from  any 
impreffion  the  other  might  make  upon  him  :  but  the 
place  lord  Falkland  {tumbled  upon  was  yet  more  flut- 
ed to  his  deftiny  than  the  other  had  been  to  the  king's  ; 
being  the  following  expreflions  of  Evander,  upon  the 
untimely  death  of  his  fon  Pallas,  ^En.  xi.  152. 

"  O  Pallas  !  thou  haft  fail'd  thy  plighted  word. 
To  fight  with  caution,  not  to  tempt  the  fword^ 
I  warn'd  thee,  but  in  vain  :  for  well  I  knew 

"  What  perils  youthful  ardour  would  purfue  ; 
That  boiling  blood  would  carry  thee  too  far  ; 
Young  as  thou  wert  in  dangers,  raw  to  war. 
O  curft  eflay  of  arms,  diiaft'rous  doom, 
Prelude  of  bloody  fields  and  fights  to  come  1" 

He  wrote  feveral  things,  both  poetical  and  political ; 
and  in  fome  of  the  king's  declarations,  fuppofed  to  be 
penned  by  lord  Falkland,  we  find  the  firfh  regular  de- 
finition of  the  Englifh  conftitmion  that  occurs  in  any 
compofition  publifhed  by  authority.  His  predecefTor, 
the  firft  vifcount  Cary,  was  ennobled  for  being  the  firft 
who  gave  king  James  an  account  of  queen  Elizabeth's 
death. 

Cary,  (Robert)  alearned  Englifh chronologer,  born 
in  Devonfhire  about  the  year  161 5.  On  the  refto- 
ration,  he  was  preferred  to  the  archdeaconry  of  Exe- 
ter ;  but  on  fome  pretext  was  ejected  in  1664,  and 
fpent  the  reft  of  his  days  at  his  rectory  of  Portle- 
mouth,  where  be  died  in  1688.  He  publifhed  Pa/ar- 
logia  Chronica,  a  chronology  of  ancient  times,  in  three 
parts,  didactical,  apodeictical,  and  canonical  ;  and  tranf- 
lated the  hymns  of  the  church  into  Latin  verfe. 

CAR  YATES,  in  antiquity,  a  feftival  in  honour  of 
Diana  furnamed  Caryatis,  heldatCaryum,  a  city  of  La- 
conia.  The  chief  ceremony  was  a  certain  dance,  faid 
to  have  been  invented  by  Caftor  and  Pollux,  and  per- 
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formed  by  the  virgins  of  the  place.    "During  Xerxes's  Caryatides 
invafion,  the  Laconians  not  daring  to  appear  and  cele-         II 
brate   the   cuftomary  folemnity,   to  prevent   incurring^aTT°pkyl" 
the  anger  of  the  goddefs  by  fuch  an  intermiflion,  the... 
neighbouring   fwains  are  faid  to  have  afftmbled  and 
fung  paftorals  or  buc-jlifmi,  which  is  faid  10  have  been 
the  origin  of  bucolic  poetry. 

CARYATIDES,  or  Caraites.     See  Architec- 
ture, n°  56. 

CARYL,  (Jofeph)  a  divine  of  the  lafl  century,  bred 
at  Oxford,  and  fome  time  preacher  to  the  focicty  of 
Lincoln's  inn,  an  employment  he  filled  with  much  ap- 
plaufe.  He  became  a  freqoem  preacher  before  the 
long  parliaments,  a  licenfer  of  their  books,  one  of  the 
afifembly  of  divines,  and  one  of  the  triers  for  the  ap- 
probation of  minifters  ;  in  all  which  capacities  he 
fhewed  himfelf  a  man  of  confiderable  parts  and  learn- 
ing, but  with  great  zeal  againft  the  king's  perfon 
and  canfe.  On  the  reftoration  of  Charles  II.  he  was 
fitenced  by  the  act  of  uniformity,  and  lived  privately 
in  London,  where,  befides  other  works,  he  diftinguifh- 
ed  himfelf  by  a  laborious  Expofition  of  the  Book  of  Job ; 
and  died  in  1672. 

CARYLL,  (John)  a  late  Englifh  poet,  was  of  the 
Roman  Catholic  perfuafion,  being  fecretary  to  queen 
Mary  the  wife  of  James  II.  and  one  who  followed  the 
fortunes  of  his  abdicating  mafter  ;  who  rewarded  him, 
firft  with  knighthood,  and  then  with  the  honorary 
titles  of  earl  Caryll  and  baron  Dartford.  How  long 
he  continued  in  that  fervice  is  not  known  ;  but  he 
was  in  England  in  the  reign  of  queen  Anne,  and  re- 
commended the  fubject  of  the  "  Rape  of  the  Lock" 
to  Mr  Pope,  who  at  its  publication  addrefled  it  to  him. 
He  was  alfo  the  intimate  friend  of  Pope's  "  Unfor- 
tunate Lady."  He  was  the  author  of  two  plays  : 
1.  "  The  Englifh  Princefs,  cr  the  Death  of  Richard 
III.  1667,"  4to.  ;  2.  "  Sir  Salomon,  or  the  Cautious 
Coxcomb,  1671,"  4to. ;  and  in  1700,  be  publifhed 
"  The  Pfalms  of  David,  tranflated  from  the  Vulgat," 
i2mo.  In  Tonfon's  edition  of  Ovid's  Epiftles,  that 
of  "  Brifeis  to  Achilles"  is  faid  to  be  by  Sir  John 
Caryll  ;  and  in  Nichols's  Select  Collection  of  Mif- 
cellany  Poems,  vol.  II.  p.  1.  the  firft  Eclogue  of  Vir- 
gil is  tranflated  by  the  fame  ingenious  poet.  He  was 
living  in  1 71 7,  and  at  that  time  muft  have  been  a  very 
old  man.  See  three  of  his  letters  in  the  (t  Additions  to 
Pope,"  vol.  II.  p.  114. 

CARYOCAR,  in  botany  :  A  genus  of  the  tetragy- 
nia  order,  belonging  to  the  polyandria  clafs  of  plants. 
The  calyx  is  quinquepartite,  the  petals  five,  the  ftyles 
more  frequently  four.  The  fruit  is  a  plum,  with  ne- 
cleufles,  and  four  furrows  netted. 

CARYOPHYLL^I,  in  botany,  the  name  of  a  ve- 
ry numerous  family  or  order  in  Linnseus's  fragments  of 
a  natural  method  :  containing,  befides  the  clafs  of  the 
fame  name  in  Tournefort,  many  other  plants,  which 
from  their  general  appearance  feem  pretty  nearly  al- 
lied to  it.  The  following  are  the  genera,  viz.  Agro- 
ftema,  Cncubalus,  Dianthus,  Drypis,  Gypfophila, 
Lychnis,  Saponaria,  Silene,  Velazia,  Aliine,  Arenaria, 
Bufonia,  Ceraftium,  Cherleria,  Glinus,  Holefteum, 
Leoflingia,  Mochringia,  Polycarpon,  Sagina,  Spergula, 
Stellaria,  Minuartia,  Mollngo,  Ortegia,  Pharnaccnm, 
Queria.     All  the  plants  of  this  order  are  herbaceous, 
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and  moftly  annual.  Some  of  the  creeping  kinds  do 
not  rife  an  inch,  and  the  talleft  exceed  not  feven  or 
eight  feet.     See  Botany,  (e&..  vi.  22. 

CARYOPHYLLUS,    the  pink,   in  botany.      See 

DlANTHUS. 

Carvophyilus,  the  clove-tree,  in  botany:  A 
genus  of  the  monogynia  order,  belonging  to  the  poly- 
andria  clafs  of  plants  ;  and  in  the  natural  method  rank- 
ing under  the  19th  order,  Hefperidea.  The  corolla  is 
tetrapetalous  ;  the  calyx  tetraphyllous  ;  the  berry 
monofpermous  below  the  receptacle  of  the  flower. 
Of  this  there  is  but  one  fpecies,  viz.  the  aroma- 
ticus,  which  is  a  native  of  the  Molucca  iflands,  par- 
ticularly of  Arnboyna,  where  it  is  principally  cul- 
tivated. The  clove-tree  refembles,  in  its  bark,  the 
olive  ;  and  is  about  the  height  of  the  laurel,  which  it 
alfo  refembles  in  its  leaves.  No  verdure  is  ever  feen 
tinder  it.  It  has  a  great  number  of  branches,  at  the 
extremities  of  which  are  produced  vaft  quantities  of 
flowers,  that  are  firft  white,  then  green,  and  at  laft 
pretty  red  and  hard.  When  they  arrive  at  this  de- 
gree of  maturity,  they  are,  properly  fpeaking,  cloves. 
As  they  dry,  they  aflame  a  dark  yellowifli  caft  ;  and, 
when  gathered,  become  of  a  deep  brown.  The  fea- 
f»n  for  gathering  the  cloves  is  from  October  to  Fe- 
bruary. The  boughs  of  the  trees  are  then  ftrongly 
lhaken,  or  the  cloves  beat  down  with  long  reeds. 
Large  cloths  are  fpread  to  receive  them,  and  they  are 
aftewards  either  dried  in  the  fun  or  in  the  fmoke  of 
the  bamboo-cane.  The  cloves  which  efcape  the  no- 
tice of  thofe  who  gather  them,  or  are  purpofely  left 
\ipon  the  tree,  continue  to  grow  till  they  are  about  an 
inch  in  thicknefs ;  and  thefe  falling  off,  produce  new 
plants,  which  do  not  bear  in  lefs  than  eight  or  nine 
years.  Thofe  which  are  called  mother-cloves  are  i»fe- 
rior  to  the  common  fort  ;  but  are  preferved  in  fugar 
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Dutch,  who  trade  in  cloves,  make  a  confiderable  ad-  Caryott 
vantage  by  knowing  this  ftcret.  They  fell  them  al- 
ways by  weight  ;  and  when  a  bag  of  cloves  is  order- 
ed, they  hang  it,  for  fevcral  hours  before  it  is  fent  in, 
over  a  veflel  of  water,  at  about  two  feet  diftance  from 
the  furface,  This  will  add  many  pounds  to  the  weight, 
which  the  unwary  purchafer  pays  for  on  the  fpot. 
This  is  fometimes  practifed  in  Europe,  as  well  as  in 
the  fpice  iflands:  but  the  degree  of  moifture  muft  be 
more  carefully  watched  in  the  latter;  for  there  a  bag 
of  cloves  will,  in  one  night's  time,  attract  fo  much  wa- 
ter, that  it  may  be  prefled  out  of  them  by  fqueezing 
them  with  the  hand. 

The  clove-tree  is  never  cultivated  in  Europe.  At 
Arnboyna  the  company  have  allotted  the  inhabitants 
4000  parcels  of  land,  on  each  of  which  they  were  at 
firft  allowed,  and  about  the  year  1720  compelled,  to 
plant  about  125  trees,  amounting  in  all  to  500,000. 
Each  of  thefe  trees  produces  annually  on  an  average 
more  than  two  pounds  of  cloves  ;  and  confequently 
the  collective  produce  muft  weigh  more  than  a  mil- 
lion. The  cultivator  is  paid  with  the  fpecie  that  is 
conftantly  returned  to  the  company,  and  receives  fome 
unbleached  cottons  which  are  brought  from  Coroman- 
del. 

CARYOTA,  in  botany  :  A  genus  belonging  to  the 
natural  order  of  Palma?.  The  male  calyx  is  common, 
the  corolla  tripartite;  the  ftamina  very  numerous  :  the 
female  calyx  the  fame  ;  the-corolla  tripertite  ;  one 
peflil,  and  a  difpermous  berry. 

CASA,  in  ancient  and  middle-age  writers,  is  ufed 
to  denore  a  cottage  or  houfe. 

Casa  Santa,  denotes  the  chapel  of  the  holy  virgin  at 
Loretto.— The  Santa  Cafa  is  properly  the  houfe,  or 
rather  chamber,  in  which  the  bleffed  virgin  is  faid  to 
have  been  born,  where  fhe  was  betrothed  to  her  fpoufe 


by  the  Dutch  ;  and,   in  long  voyages,  eat  after  their     Jofeph,  where  the  angel  faluted  her,  the  Holy  Ghoft 


meals,  to  promote  digeftion. 

The  clove,  to  be  in  perfection,  muft  be  full  fized, 
heavy,  oily,  and  eaflly  broken ;  of  a  fine  fmell,  and  of 
a  hot  aromatic  tafte,  fo  as  almoft  to  burn  the  throat. 
It  fnould  make  the  fingers  fmart  when  handled,  and 
leave  an  oily  moifture  upon  them  when  prefled.  In 
the  Eaft  Indies,  and  in  fome  parts  of  Europe,  it  is  fo 
much  admired  as  to  be  thought  an  indifpenfable  ingre- 
dient in  almoft  every  difli.  It  is  put  into  their  food, 
liquors,  wines,  and  enters  likewife  the  compofuion  of 
their  perfumes.  Confidered  as  medicines,  cloves  are 
very  hot,  ftimulating,  aromatics  ;  and  poflefs  in  an 
eminent  degree  the  general  virtues  of  fubftances  of 
this  clafs.  Their  pungency  refides  in  their  refin; 
or  rather  in  a  combination  of  refin  with  efTential  oil  : 
for  the  fpirituous  extract  is  very  pungent  ;  but  if  the 
oil  and  the  refin  contained  in  this  extract  are  fepa- 
rated  from  each  other  by  diftillation,  the  oil  will  be 
very  mild  ;  and  any  pungency  which  it  does  retain, 
proceeds  from  fome  fmall  portion  of  adhering  refin, 
and  the  remaining  refin  will  be  infipid.  No  plant,  or 
part  of  any  plant,  contains  fuch  a  quantity  of  oil  as 
cloves  do.  From  16  ounces  Newman  obtained  by  di- 
ftillation two  ounces  and  two  drams,  and  Hoffman 
obtained  an  ounce  and  a  half  of  oil  from  two  ounces 
of  the  fpice.  The  oil  is  fpecifically  heavier  than  wa- 
ter. Cloves  acquire  weight  by  imbibing  water  ;  and 
this  they  will  do  at  fome  confiderable  diftance.     The 


overthadowed  her,  and  by  confequence  where  the  Son 
of  God  was  conceived  or  incarnated.  Of  this  building 
the  Catholics  tell  many  wonderful  ftories  too  childilh 
to  tranferibe.  The  Santa  Cafa  or  holy  chamber  con- 
fifts  of  one  room,  forty-four  fpans  long,  eighteen 
broad,  and  twenty-three  high.  Over  the  chimney,  in 
a  niche,  ftands  the  image  called  the  great  Madona  or 
Lady,  four  feet  high,  made  of  cedar,  and,  as  they  fay, 
wrought  by  St  Luke,  who  was  a  carver  as  well  as  a 
phyfician.  The  mantle  or  robe  fhe  has  on,  is  covered 
with  innumerable  jewels  of  ineftimable  value.  She 
has  a  crown,  given  her  by  Louis  XIII.  of  France,  and 
a  little  crown  for  her  fon. 

CASAL,  a  ftrong  town  of  Italy  in  Mountferrat, 
with  a  citadel  and  a  bifhop's  fee.  It  was  taken  by 
the  French  from  the  Spaniards  in  1640 ;  and  the  duke 
of  Mantua  fold  it  to  the  French  in  1681.  In  1695  it 
was  taken  by  the  allies,  who  demolilhed  the  fortifica- 
tions;  but  the  French  retook  it,  and  fortified  it 
again.  The  king  of  Sardinia  became  mafterofit  in 
1706,  from  whom  the  French  took  it  in  1745;  how- 
ever, the  king  of  Sardinia  got  pefTcflion  again  in  1746. 
It  is  feated  on  the  river  Po,  in  E.  Long.  8.  37.  N.  Lat. 

54-  7- 

CASAL-Maggiore,  a  fmall  ftrong  town  of  Italy,  in 
the  duchy  of  Milan,  feated  on  the  river  Po.  E.  Long. 
I.i.  5.  N.  Lat.  45.  6. 

CASA-NOVA,,    (Marc  Antony)  a  Latin  poet,  born 
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Cafaa     at  Rome,  fuccceded  particularly  in  epigrams.     The 

0         poems    he    compofed    in    honour    of    the     illuitrious 

Caiaubon.  men  0f  Roine  are  aifo  much  edeemed.     He  died  in 

^^^  1527. 

CASAN,  a  confiderable  town  of  AHa,  and  capital 
of  a  kingdom  of  the  fame  name  in  the  Ruffian  em- 
pire, with  a  ftrong  cadle,  a  citadel,  and  an  archbi- 
ihop's  fee.  The  country  about  it  is  very  fertile  in  all 
forts  of  fruits,  corn,  and  pulfe.  It  carries  on  a  great 
trade  in  furs,  and  furnilhes  wood  for  the  building  of 
fliips.  The  kingdom  of  Cafan  is  bounded  on  the  north 
by  Permia,  on  the  ead  by  Siberia,  on  the  foath  by  the 
river  Wolga,  and  on  the  weft  by  the  province  of  Mof- 
eow.     E.  Long.  53.  25.  N.  Lat.  55.  38. 

CASAS,  (Bartholomew  de  las)  bifliop  of  Chiapa, 
didinguiihed  for  his  humanity  and  zeal  for  the  conver- 
fion  of  the  Indians,  was  born  at  Seville  in  1474;  and 
went  with  his  father,  who  failed  to  America,  with 
Chriftopher  Columbus  in  1493.  At  his  return  to 
Spain  he  embraced  the  ftate  of  an  ecclefiaftic,  and  ob- 
tained a  curacy  in  the  ifland  of  Cuba  ;  but  fome  time 
after  quitted/  his  cure  in  order  to  procure  liberty  for 
the  Indians,  whom  he  faw  treated  by  the  Spaniards 
in  the  mod  cruel  and  barbarous  manner,  which  natu- 
rally gave  them  an  unconquerable  aver/ion  to  Chrifti- 
anity.  Bartholomew  exerted  himfelf  with  extraor. 
dinary  zeal,  for  50  years  together,  in  his  endeavours 
to  perfuade  the  Spaniards  that  they  ought  to  treat  the 
Indians  with  equity  and  mildnefs;  for  which  he  dif- 
fered a  number  of  perfecutions  from  his  countrymen. 
At  laft  the  court,  moved  by  his  continual  reraon- 
ftrances,  made  laws  in  favour  of  the  Indians,  and  gave 
orders  to  the  governors  to  obferve  them,  and  fee 
•Seethe  them  executed*.  He  died  at  Madrid  in  1566,  aged 
article  92.  He  wrote  feveral  works,  which  breathe  nothing 
Mexke.  but  humanity  and  virtue.  The  principal  of  them  are, 
I.  An  account  of  the  dedruction  of  the  Indies.  2.  Se- 
veral treatifes  in  favour  of  the  Indies,  againft  Dr  Se- 
pulveda,  who  wrote  a  book  to  juftify  the  inhuman  bar- 
barities committed  by  the  Spaniards.  3.  A  very  curi- 
ous, and  now  fcarce,  work  in  Latin,  on  this  queftion, 
"  Whether  kings  or  princes  can,  confidently  with 
xonfeience,  or  in  virtue  of  any  right  or  title,  alienate 
their  fubjects,  and  place  them  under  the  dominion  of 
another  fovereign  I" 

CASATI,  (Paul)  a  learned  Jefuit,  born  at  Placentia 
in  161 7,  entered  early  among  the  Jefuits  ;  and,  after 
having  taught  mathematics  and  divinity  at  Rome,  was 
fent  into  Sweden  to  queen  Chridina,  whom  he  pre- 
vailed on  to  embrace  the  popilh  religion.  He  wrote, 
1.  Vacuum profcriptum.  2.Terra??iachinis  ??iota.  3.  Me- 
.  chanicorum,  libri  ofto.  4.  De  Jgne  Djffertationes ;  which 
is  much  e deemed.  5.  De  Angelis  Difputatio  Theolog. 
6.  Hydroftatkce  Dijfertationes.  7.  Optica  Difputailoncs  : 
It  is  remarkable  that  he  wrote  this  treatife  on  optics 
at  88  years  of  age,  and  after  he  was  blind.  He  alfo 
wrote  feveral  books  in  Italian. 

CASAUBON,  (Ifaac)  was  born  at  Geneva  in  1559  ; 
and  Henry  IV.  appointed  him  his  library-keeper  in 
1603.  After  this  prince's  death,,  he  went  into  Eng- 
land with  Sir  Henry  Wotton,  ambaffador  from  King 
James  I.  where  he  was  kindly  received  and  engaged 
in  writing  againft  Baronius's  annals:  he  died  not  long 
after,  this,  in  1614 ;  and  was  interred  in  Wedminder- 


abbey,   where   a  monument  was  erected  to  him.     He  CafaiuW 
was  greatly   fkilled   in  the  Greek  and  in  criticifm  ;         1! 
publilhed  feveral  valuable  commentaries;   and  recei-  y ^ale* 
ved  the  higheft  elogiums  from  all  his  cotemporaries. 

Casaubon,  (Meric)  fonof  the  preceding,  was  born 
at  Geneva  in  1599.  ^e  was  bred  at  Oxford,  and 
took  the  degree  of  mader  of  arts  in  1621.  The  fame 
year  he  publilhed  a  book  in  defence  of  his  father  againft. 
the  calumnies  of  certain  Roman  Catholics;  which 
gained  him  the  favour  of  King  James  I.  and  a  confi- 
derable reputation  abroad.  He  was-  made  prebendary 
of  Canterbury  by  archbifhop  Laud.  In  the  beginning 
of  the  civil  war  he  lod  all  his  fpiritual  promotions,  but 
dill  continued  to  publifli  excellent  works.  Oliver  Crom- 
well, then  lieutenant-general  of  the  parliament's  forces, 
would  have  employed  his  pen  in  writing  the  hidory  of 
the  late  war;  but  he  declined  it,  owning  thai  his 
fubject  would  oblige  him  to  make  fuch  reflections  as 
would  be  ungrateful,  if  not  injurious,  to  his  lordibip. 
Notwithstanding  this  anfwer,  Cromwell,  fenfible  of  his 
worth,  ordered  three  or  four  hundred  pounds  to  be 
paid  him  by  a  bookfeller  in  London  whofe  name  was 
Cromwell,  on  demand,  without  requiring  from  him 
any  acknowledgment  of  his  benefactor.  But  this  offer 
he  rejected,  though  his  eirciimftaac.es  were  then  mean. 
At  the  fame  time  it  was  propofed  by  his  friend  Mr 
Greaves,  who  belonged  to  the  library  at  St  James's, 
that,  if  Cafaubon  would  gratify  Cromwell  in  the  re- 
queft  abovementioned,  all  his  father's  books  which 
were  then  in  the  royal  library,  having  been  purchafed 
by  King  James,  ihould  be  redored  to  him,  and  a  pen- 
don  of  300  /.  a-year  paid  to  the  family  as  long  as  the 
youngeft  fon  of  Dr  Cafaubon  Ihould  live  ;  but  this  alfo. 
was  refufed.  He  likewife  refufed  handfome  offers 
from  Chridina  queen  of  Sweden,  being  determined  to- 
fpend  the  remainder  of  his  life  in  England.  At  the 
reftoration  he  recovered  all  his  preferments,  and  con- 
tinued writing  till  his  death  in  1671.  He  was  the  au- 
thor of  an  Englilh  translation  of  Marcus  Aurelius  An- 
toninus's  meditations,  and  of  Lucius  Florus;  editions 
of  feveral  of  the  dailies,  with  notes ;  a  treatife  of  ufe 
and  cuftom;  a  treatife  of  enthnfiafm :  with  many 
other  works;  and  he  left  a  number  of  MSS.  to  the 
univerfity  of  Oxford. 

CASAURINA,    in   botany :    A   genus  of  the  mo- 
nandria    order,    belonging    to    the  monoecia  clafs  of 
plants.     The  male  has  the  calyx  of  the  amentum  ;  the 
corolla  a  bipartite  fmall  fcale.     The  female  has  a  calyx. 
of  the  amentum,  no  corolla  ;  the  dyle   bipartite. 

CASCADE,  a  deep  fall  of  water  from  a  higher  in- 
to a  lower  place.  The  word  isFrench,  formed  of  the 
Italian  cafcata,  which  fignified  the  fame;  of  caYire, 
to  fall ;  and  that  from  the  Latin  cadere.  \ 

Cafcades  are  either  natural,  as  that  at  Tivoli,  &«\ 
or  artificial,  as  thofe  of  Verfaillts,  &c.  and  either  fal- 
ling with  gentle  defcent,  as  thofe  of  Sceaux  ;  or  in 
form  of  a  buffet,  as  at  Trianon  ;  or  down  deps,  in 
form,  of  a  perron,  as  at  St  Clou;  or  from  bafon  to 
bafon,  &c. 

CASCA1S,  a  town  of  Eftremadura  in  Portugal,  fi- 
tuated  at  the  mouth  of  the  river  Tagus,  17  miles   eaft- 
of  Lifbon.     W.  Long.  10.  15.  N.  Lat.  38.  40. 

CASCAR1LLA.     See  Clutla  and  Croton. 

CASE,  among  grammarians,  implies  the.  differenr 

ihfkctions 


CAS 


Cafe      inflections  or  terminations  of  nouns,  ferving  to  ex- 
it        prefs  the  different  relations  they  bear  to  each  other, 
Cafliei.    anj  to  the  things  they  reprefent.     See  Grammar. 
'     *  Case  alfo  denotes  a  receptacle  for  various  articles; 

as  a  cafe  of  knives,  of  lancets,  of  piftols,  &c. 

Case,  in  printing,  a  large  flat  oblong  frame  pla- 
ced aflope,  divided  into  feveral  compartments  or  little 
fquare  cells  ;  in  each  of  which  are  lodged  a  number  of 
types  or  letters  of  the  fame  kind,  whence  the  compofi- 
tor  takes  them  out,  each  as  he  needs  it,  to  compofe  his 
matter.     See  Printing. 

Case  is  alfo  ufed  for  a  certain  numerous  quantity 
of  divers  things.  Thus  a  cafe  of  crown-glafs  contains 
nfually  24  wbles,  each  table  being  nearlycircular, 
and  about  three  feet  fix  inches  diameter;  of  Newcaftle 
glafs,  35  tables;  of  Normandy  glafs,  25. 

Case- Hardening  of  Iron,  is  a  fuperficial  converfion 
of  that  metal  into  fteel,  by  the  ordinary  method  of 
converfion,    namely  by  cementation  with  vegetable  or 
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an  archbifnop's  (ee.     The  ruins  of  the  old  cathedral 
tefli fy  its  having  been  anextenfive  as  well  as  handfome         U 
Gothic   ftructure,  boldly   towering  on  the  celebrated  Caflimire. 
rock  of  Cafliei,  which   taken  together  form  a  magni-      "~v 
ficient  oject,  and  bear  honourable  teflimony  to  the  la- 
bour and  ingenuity,  as  well  as  the  piety  and  zeal,  of 
former  inhabitants.     It  is  ken  at  a  great  diflance, 


its 

and  in  many  directions.  Adjoining  it  are  the  rums 
of  the  chapel  of  Cormac  IVTCulinan,  at  once  king  and 
archbifhop  of  Cafhel,  fuppofcd  to  be  the  firft  ftone 
building  in  Ireland ;  and  feems,  by  its  rude  imitation 
of  pillars  and  capitals,  to  have  been  copied  after  the 
Grecian  architecture,  and  long  to  have  preceded  that 
which  is  ufually  called  Gothic.  Cormac  M'Culinan 
was  a  prince  greatly  celebrated  by  the  Irifh  hiftorians 
for  his  learning,  piety,  and  valour.  He  wrote,  in  his 
native  language,  a  hifiory  of  Ireland,  commonly  called 
the  Pfaheroj  Cafhel,  which  is  ftill  extant,  and  contains 
the  mod  authentic  account  we  have  of  the  annals  of 


animal  coals.     This  operation   is    generally  practifed      the  country  to  that  period,  about  the  year  900.  On  the 


upon  fmall  pieces  of  iron  wrought  into  tools  and  in 
ftruments  to  which  a  fuperficial  converfion  is  fufficient ; 
and  it  may  be  performed  conveniently  by  putting  the 
pieces  of  iron  to  be  cafe-hardened,  together  with  the 
cement,  into  an  iron  box,  which  is  to  be  clofely  (hut  and 
expofed  to  a  red  heat  during  fome  hours.  By  this 
cementation  a  certain  thicknefs  from  the  furface  of 
the  iron  will  be  converted  into  fteel,  and  a  proper  hard- 
nefs  may  be  afterwards  given  by  fudden  extinction  of 
the  heated  pieces  of  converted  iron  in  a  cold  fluid. 
See  Steel. 

CASE-Shot,  in  the  military  art,  mufket-balls,  ftones, 
old  iron,  &c.  put  into  cafes,  and  fhot  out  of  great 
guns. 

CASEMENT,  or  Casemate,  in  architecture,  a 
hollow  moulding,  which  fome  architects  make  one- 
fixth  of  a  circle,  and  others  one-fourth. 

Casement  is  alfo  ufed  in  building,  for  a  little 
moveable  window,  ufually  within  a  larger,  being  made 
to  open  or  turn  on  hinges. 

CASERN,  in  fortification,  lodgings  built  in  garri- 
fon-towns,  generally  near  the  rampart,  or  in  the  waile 
places  of  the  town,  for  lodging  foldiers  of  the  garrifon. 
There  are  ufually  two  beds  in  each  cafern  for  fix  fol- 
diers to  lie,  who  mount  the  guard  alternately;  the 
[bird  pan  being  always  on  duty. 

CASERTA,  an  epifcopal  town  of  Italy  in  the  king- 
dom of  Naples,  and  in  the  Terra  di-Lavoro,  with  the 
title  of  a  duchy,  feated  at  the  foot  of  a  mountain  of 
the  fame  name,  in  E.  Long.  15.  5.  N.  Lat.  41.  5. 

CASES,  (Peter-James)  of  Paris,  the  mod  eminent 
painter  of  the  French  fchool;  the  churches  of  Paris 
and  of  Verfailles  abound  with  his  works.  He  died  in 
1754,  a^d  79. 

CASH,  in  a  commercial  ftyle,  fignifies  the  flock  or 


top  of  the  rock  of  Cafhel,  and  adjoining  the  cathedral, 
is  a  lofty  round  tower,  which  proudly  defied  the  too 
fuccefsful  attempts  of  archbifhop  Price,  who  in  this 
century  unroofed  and  thereby  demolifhed  the  ancient 
cathedral  founded  by  St  Patrick.  In  the  choir  arc 
the  monuments  of  Myler  Magrath,  archbifhop  of  this 
fee  in  the  reign  of  queen  Elizabeth,  and  feme  other 
curious  remains  of  antiquity.  Cafliei  was  formerly  the 
royal  feat  and  metropolis  of  rhe  kings  of  Munfter; 
and  on  the  afcent  to  the  cathedral  is  a  large  ftone  on 
which  every  new  king  of  Munfter  was,  as  the  inhabi- 
tants report  from  tradition,  folemnly  proclaimed.  Ca- 
fliei is  at  prefent  but  fmall  to  what  we  may  fuppofe  it 
to  have  been  in  ancient  days.  The  archbifhop's  pa- 
lace is  a  fine  building.  Here  is  a  very  handfome  mar- 
ket houfe,  a  feifions  houfe,  the  county  infirmary,  a 
charter  fchool  for  twenty  boys  and  the  fame  number 
of  girls,  and  a  very  good  barrack  for  two  companies  of 
foot.  The  prefent  archbifhop  Dr  Agar  hath  finiihed 
a  very  elegant  church  begun  by  his  predeceflbr.  W. 
Long.  7.  36.  N.  Lat.  52.  16. 

CASHEW-nut.    See  Anacardium. 

CASHIER,  the  cafh-keeper ;  he  who  is  charged 
with  the  receiving  and  paying  the  debts  of  a  fociety. — 
In  the  generality  of  foundations,  the  cafliier  is  called 
treafurer. 

Cashiers  ofthi  Bank,  are  officers  who  fign  the  notes 
that  are  iffiied  out,  examine  and  mark  them  when  re- 
turned for  payment,  &c. 

CASHM1RE,  a  province  of  Afia  in  the  dominions 
of  the  Mogul.  It  is  fitnated  at  the  extremity  of  Hin- 
doftan,  northward  of  Lahore,  and  is  bounded  on  the 
one  fide  by  a  ridge  of  the  great  Caucafus,  and  on  the 
other   by  the  little  Tartarian   Thibet  and   Moultan. 


The  extent  of  it  is  not  very  confiderable ;  but  being 
ready  money  which  a  merchant  or  other  perfon  has  in  girt  in  by  a  zone  of  hills,  and  elevated  very  confider- 
his  prefent  difpofal  to  negociatc  ;  fo  called  from  the  ably  above  an  arid  plain,  which  ftretches  many  miles 
French  term  caijfe,  i.  e.  cheft  or  coffer  for  the  keeping  around  it,  the  fcenes  which  it  exhibits  are  wild  and 
of  money.  picturefque.     Rivers,  hills,  and  valleys,  charmingly  di- 

M.  Savary  fliows  that  the  management  of  the  cafh     verfify  the  landfcape.  Here,  Mr  Sullivanf  informs  us,  \Phibfo 
of  a  company  is  the  mofl  confiderable  article,  and  that     a  cafcade  ruflies  from  a  foaming  precipice  ;   there  zPhical 

tranquil  ftream  glides  placidly  along  ;  the  tinkling  rill,^^"8" 
too,  founds  amidft  the  groves  ;  and  the  feathered  cho- 
riflers  fing  the  fong  of  love,  clofe  fheltered  in  the 
glade. 

At 


whereon  its  good  or  ill  fuccefs  chiefly  depends. 

CASH-Book.     See  Book-keeping. 

CASHEL,  or  Cashil,  a  town  of  Ireland  in  the 
county  of  Tippenry,  and   province  of  Munfter,  with 
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CiSimire  At  what  time  Cafhmire  came  under  the  domiuion  of 
fl  the  Mogul  government,  and  how  long,  and  in  what 
Cafing.  manner  it  was  independent,  before  it  was  annexed  to 
the  territories  of  the  houfeof  Timur,  are  points  that  are 
beyond  our  prefent  purpofe.  Though  inconfiderableas 
to  its  revenues,  it  was  uniformly  held  in  the  higheft 
eftimation  by  the  emperors  of  Hindoflan.  Thither 
they  repaired,  in  the  plenitude  of  their  greatnefs,  when 
the  affairs  of  (late  would  admit  of  their  abfence  ;  and 
there  they  diverted  themfelves  of  form  and  all  the  op- 
preffive  ceremony  of  ilate.  The  royal  manner  of  tra- 
velling to  Cafhmire  was  grand,  though  tedious  and  un- 
wieldy, and  fliowed,  in  an  eminent  degree,  the  fplen- 
dour  and  magnificence  of  an  eaftern  potentate.  Au- 
rungzebe,  we  are  told,  feldom  began  his  march  to 
that  country,  for  a  march  certainly  it  was  to  be  call- 
ed, without  an  efcort  of  80,000  or  100,000  fighting 
men,  befides  the  gentlemen  of  his  houfehold,  the  at- 
tendants of  his  feraglio,  and  moft  of  his  officers  of 
flate.  Thefe  all  continued  with  him  during  the  time 
he  was  on  the  road,  which  generally  was  a  month: 
but  no  fooner  was  he  arrived  at  the  entrance  of  thofc 
aerial  regions,  than,  with  a  fel eft  party  of  friends,  he 
feparated  from  the  refl  of  his  retinue,  and  with  them 
afcended  the  defiles  which  led  him  to  his  Eden. 

The  temperature  of  the  air  of  Cafhmire,  elevated  as 
it  is  fo  much  above  the  adjoining  country,  together 
with  the  ftreams  which  continually  pour  from  its  moun- 
tains, enables  the  hufbandman  to  cultivate  with  fuccefs 
the  foil  he  appropriates  to  agriculture  ;  whilft  the  gar- 
dener's labour  is  amply  repaid  in  the  abundant  produce 
of  his  fruit.  In  fhort,  nature  wears  her  gayeft  cloath- 
ing  in  this  enchanting  fpot.  The  rivers  fnpply  the  in- 
habitants with  almoft  every  fpecies  of  flfh  ;  the  hills 
yield  fvveet  herbage  for  the  cattle;  the  plains  are  co- 
vered with  grain  of  different  denominations  ;  and  the 
-woods  are  llored  with  variety  of  game.  The  Cafhmi- 
reans,accordingto  our  author,  feem  a  race  diftinct  from 
all  others  in  the  Eafl  :  their  perfons  are  more  elegant, 
and  their  complexions  more  delicate  and  more  tinged 
with  red. 

On  the  decadence  of  the  Mogul  power  in  Hindoflan, 
Cafhmire  felt  fome  of  the  ravages  of  war.  It  is  now 
however  in  peace  ;  and  the  inhabitants  are  defirous  of 
keeping  it  fo.  They  are  fprightly  and  ingenious  ;  and 
have  feveral  curious  manufactures  much  valued  in  In- 
dia. They  arc  all  Mahometans  or  Idolaters.  Cafhmire 
is  the  capital  town. 

CASIMIR ,  the  name  of  feveral  kings  of  Poland.  See 
(Hiftorji  of  J  Poland. 

Casimir,  (Matthias  Sorbiewfki)  a  Polifh  Jefuir, 
bornini597.  He  was  a  moft  excellent  poet ;  and  is, 
fays  M.  Bailiet,  an  exception  to  the  general  rule  of 
Ariftotle  and  the  other  ancients,  which  teaches  us 
to  expect  nothing  ingenious  and  delicate  from  northern 
climates.  His  odes,  epodes,  and  epigrams,  have  been 
thought  not  inferior  to  thofe  of  the.  fineft  wits  of 
Greece  and  Rome.  Dr  Watts  has  tranflated  one  or 
Pwo  of  his  fmall  pieces,  which  are  added  to  his  Lyric 
Poems.  He  died  at  Warfaw  in  1640,  aged  43.  There 
have  been  many  editions  ofhis  poems,  the  beft  of  which 
is  that  of  Paris,   1759. 

CASING  of  Timber-work,  among  builders,  is 
the  plaftering  the  houfe  all  over  the  outfide  with  mor- 
tar; and  thin  ftriking  it  while  wet  by  a  ruler,  with 
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the  corner  of  a  trowel,  to  make  it  refemble  the  joints  of 
frce-ftone.  Some  direct  it  to  be  done  upon  heart-lathi-, 
becaufe  the  mortar  would,  in  a  little  lime,,  decay  the 
fap-laths  ;  and  to  lay  on  the  mortar  in  two  thickneffes, 
viz.  a  fecond  before  the  firft  is  dry. 

CASK,  a  piece  of  defenfive  armour  wherewith  to  co- 
ver the  head  and  neck  ;  other  wife  called  the  head-piece 
and  helmet*.  The  word  is  French,  cafque,  from  cajfi-  *  See 
cum  or  cajficus,  a  diminutive  of  cajfis  a  helmet,  LeGcn-  H^md- 
dre  obferves,  that  anciently,  in  Franee,  the  getisd'arms 
all  wore  cajks.  The  king  wore  a  cajk  gilt  ;  the  dukes 
and  counts  filvered ;  gentlemen  of  extraction  polifhed 
Heel  ;  and  the  refl  plain  hon. 

The  calk  is  frequently  feen  on  ancient  medals,  where 
we  may  obferve  great  varieties  in  the  form  and  fafhion 
thereof;  as  the  Greek  fafhion,  the  Roman  fafhion,  &c. 
F.  Joubert  makes  it  the  moft  ancient  of  all  the  cover- 
ings of  the  head,  as  well  as  the  moft  univerfal.  Kings, 
emperors,  and  even  gods  themfelves,  are  feen  there- 
with. That  which  covers  the  head  of  Rome  has  ufu- 
aily  two  wings  like  thofe  of  Mercury  :  and  that  of  fome 
kings  is  furnifhed  with  horns  like  thofe  of  Jupiter  Am- 
nion ;  and  fometimes  barely  bulls  or  rams  horns,  to  ex- 
prefs  uncommon  force. 

Cask,  in  heraldry,  the  fame  with  helmet.  See 
Heraldry,  n°  45. 

Cask,  a  veffel  of  capacity,  for  preferving  liquors  of 
divers  kinds  ;  and  fometimes  alfo  dry  goods,  as  iugar, 
almonds,  ire. — A  cafk  of  fugar  is  a  barrel  of  that 
commodity,  containing  from  eight  to  eleven  hundred 
weight.  A  cafk  of  almonds  is  about  three  hundred 
weight. 

CASKET,  in  a  general  fenfe,  a  little  coffer  or  cabi- 
net.    See  Cabinet. 

Caskets,  in  the  fea  language,  are  fmall  ropes  made 
of  linnet,  and  faftened  to  gromets,  or  little  rings  upon 
the  yards ;  their  ufe  is  to  make  fail  the  fail  to  the  yard 
when  it  is  to  be  furled. 

CASLON,  (William)  eminent  in  an  art  of  the  Btig .Brit. 
greateft  confequence  to  literature,  the  art  of  letter-  and  Anec-< 
founding,  was  born  in  1692,  in  that  part  of  the  t6wn^rfwe* 
of  Hales  Owen  which  is  lituated  in  Shropfhire.  Tho'  jj°^[.er> 
he  juftly  attained  the  character  of  being  the  Coryphee-  ch0ls!" 
us  in  that  employment,  he  was  not  brought  up  to  the 
bufinefs  ;  and  it  is  obferved  by  Mr  Mores,  that  this 
handy-work  is  fo  concealed  among  the  artificers  of  it, 
that  be  could  not  difcovcr  that  any  one  had  taught  it 
to  another,  but  every  perfon  who  had  ufed  it  had 
learned  it  of  his  own  genuine  inclination.  Mr  Caflon 
ferved  a  regular  apprenticefhip  to  an  engraver  of  orna- 
ments on  gun-barrels;  and  after  the  expiration  of  his 
term,  carried  on  this  trade  in  Vine-flreet,  near  the 
Minories.  He  did  not,  however,  folely  confine  his 
ingenuity  to  that  inflrument  ;  but  employed  himfelf 
likewife  in  making  tools  for  the  book-binders,  and  for 
the  chafing  of  filver  plate.  Whilft  he  was  engaged  in 
this  bufinefs,  the  elder  Mr  Bowyer  accidentally  faw,  in 
a  bookfcller's  fhop,  the  lettering  of  a  book  uncom- 
monly neat ;  and  enquiring  who  the  artift  was  by  whom 
the  letters  were  made,  was  hence  induced  to  feek  an 
acquaintance  with  Mr  Caflon.  Not  long  after,  Mr 
Bowyer  took  Mr  Caflon  to  Mr  James's  fonndery,  in 
Bartholomew-clofe.  Caflon  had  never  before  that  time 
feen  any  part  of  the  bufinefs  ;  and  being  afked  by  his 
friend,  if  he  thought  he  could  undertake  to  cut  types, 
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•Cafioa,  he  requeued  a  fingle  day  to  confider  the  matter,  and 
Cafpian.  then  replied  that  he  had  no  doubt  but  he  could.  Upon 
"~  v~-",w  this  anfwer,  Mr  Bowyer,  Mr  Bettenham  and  Mr  Watis 
had  fuch  a  confidence  in  his  abilities,  that  they  lent 
him  500I.  to  begin  the  undertaking,  and  he  applied 
himfelf  to  it  with  equal  affiduity  and  fuccefs.  In  1 720, 
the  fociety  for  promoting  Chriftian  knowledge,  in  con- 
fequence  of  a  reprefentation  from  Mr  Solomon  Negri, 
a  native  of  Damafcus  in  Syria,  who  was  well  fkilled  in 
the  Oriental  tongues,  and  had  been  profelfor  of  Ara- 
bic in  places  of  note,  deemed  it  expedient  to  print,  for 
the  ufe  of  the  Eaftern  churches,  the  New  Teftament 
and  Pfalter  in  the  Arabic  language.  Thefe  were  in- 
tended for  the  benefit  of  the  poor  Chriftians  in  Palef- 
tine,  Syria,  Mefopotamia,  Arabia,  and  Egypt,  the 
conftitution  of  which  countries  did  not  permit  the  ex- 
ercife  of  the  art  of  printing.  Upon  this  occalion  Mr 
Gallon  was  pitched  upon  to  cut  the  fount  ;  in  his  fpe- 
cimens  of  which  he  diftinguilhed  it  by  the  name  of 
Englifii  Arabic.  Under  the  farther  encouragement  of 
Mr  Bowyer,  Mr  Bettenham,  and  Mr  Watts,  he  pro- 
ceeded with  vigour  in  his  employment;  and  he  arrived 
at  length  to  fuch  perfection,  that  he  not  only  freed  Eng- 
land from  the  neceffity  of  importing  types  fromHolland, 
but  in  the  beauty  and  elegance  of  thofe  made  by  him 
he  fo  far  exceeded  the  productions  of  the  belt  artificers, 
that  his  workmanlhip  was  frequently  exported  to  the 
Continent.  In  fhort,  his  foundery  became,  in  procefs 
of  time,  the  moft  capital  one  that  exifted  in  that  or  in 
any  other  country.  Having  acquired  opulence  in  the 
courfe  of  his  employment,  he  was  put  into  the  commif- 
fton  of  the  peace  for  the  county  of  Middlefex.  To- 
wards the  latter  end  of  his  life,  his  eldeft  fon  being  in 
partnerlhip  with  him,  he  retired  in  a  great  meafure 
from  the  active  execution  of  bufinefs.  His  death  hap- 
pened in  January  1766. 

CASPIAN  sea,  a  large  lake  of  fait  water  in  Alia, 
bounded  by  the  province  of  Aftrakan  on  the  north, 
and  by  part  of  Perfia  on  the  fouth,  eaft,  and  weft. 
It  is  upwards  of  400  miles  long  from  fouth  to  north, 
and  300  broad  from  eaft  to  weft.  This  fea  forms  fe- 
veral  gulfs,  and  embraces  between  Aftrakan  and  A- 
ftrabad  an  incredible  number  of  fmall  iflands.  Its  bot- 
tom is  mud,  but  fometimes  mixed  with  fhells.  At  the 
diftance  of  fome  German  miles  from  land  it  is  500  fa- 
thoms deep;  but  on  approaching  the  thore  it  is  every 
where  fo  fhal low,  that  the  fmalleft  vellels,  if  loaded, 
are  obliged  to  remain  at  a  diftance. 

When  we  confider  that  the  Cafpian  is  inclofed  on  all 
fides  by  land,  and  that  its  banks  arc  in  the  neigh- 
bourhood of  very  high  mountains,  we  eafily  fee  why 
the  navigation  in  it  mould  be  perfectly  different  from 
that  in  every  other  fea.  There  are  certain  winds  that 
domineer  over  it  with  fuch  abfolute  fway,  that  veffels 
are  often  deprived  of  every  refource;  and  in  the  whole 
•extent  of  it  there  is  not  a  port  that  can  truly  be  called 
fafe.  The  north,  nonh-eaft,  and  eaft  winds,  blow  moft 
frequently,  and  occafion  the  moft  violent  tempefts.  A- 
long  the  eaftern  fhore  the  eaft  winds  prevail ;  for  which 
reafon  velTels  bound  from  Perfia  to  Aftrakan  always  di- 
rect their  courfe  along  this  more. 

Although  the  extent  of  the  Cafpian  Sea  is  immenfe, 
the  variety  of  its  productions  is  exceedingly  fmall. 
This  undoubtedly  proceeds  from  its  want  of  communi- 
cation with  the  ocean,  which  cannot  impart  to  it  any 


portion  of  its  inexhauftible  ftores.  But  the  animals  Cafpian. 
which  this  lake  nourifhes  multiply  to  fuch  a  degree,  x— —■ v— — ' 
that  the  Ruffians,  who  alone  are  in  condition  to  make 
them  turn  to  account,  juftly  confider  the-m  as  a  never 
fai Hug  fource  of  profit  and  wealth.  It  will  be  under- 
ftood  that  we  fpeak  of  the  fifh  of  the  Cafpian  and  of 
its  filheries,  which  make  the  fole  occupation  and  prin- 
cipal trade  of  the  people  inhabiting  the  banks  of  the 
Wolga  and  of  the  Ja'i'k.  This  bulinefs  is  diftinguilhed 
into  the  great  and  lefler  filheries.  The  fiih  compe- 
hended  under  the  firft  divifion,  fuch  as  thefturgeonand 
others,  abound  in  all  parts  of  the  Cafpian  as  well  as  in 
the  rivers  that  communicate  with  it,  and  which  they 
afcend  at  fpawning-time.  The  fmall  fifties,  fuch  as  the 
falmon  and  many  others,  obferve  the  general  law  of 
quitting  the  fait  waters  for  the  frefli,  nor  is  there  an 
inftance  of  one  of  them  remaining  conftantly  in  the 
fea. 

Seals  are  the  only  quadrupeds  that  inhabit  the  Caf- 
pian ;  but  they  are  there  in  fuch  numbers  as  to  afford 
the  means  of  fubfiftence  to  many  people  in  that  coun- 
try as  well  as  in  Greenland.  The  varieties  of  the  fpe- 
cies  are  numerous,  diverfified,  however,  only  by  the 
colour.  Some  are  quite  black,  others  quite  white  ; 
there  are  fome  whitifh,  fome  yellowifh,  fomeofamoufe- 
colour,  and  fome  ftreaked  like  a  tiger.  They  crawl  bf 
means  of  their  fore-feet  upon  the  iflands,  where  they 
became  the  prey  of  the  fifliermen,  who  kill  them  with 
long  clubs.  As  foon  as  one  is  difpatched,  he  is  fuc- 
ceeded  by  feveral  who  come  to  the  affiftance  of  their 
unhappy  companion,  but  come  only  to  (hare  his  fate. 
They  are  exceedingly  tenacious  of  life,  and  endure 
more  than  thirty  hard  blows  before  they  die.  They 
will  even  live  for  feveral  days  after  having  received 
many  mortal  wounds.  They  are  moft  terrified  by  fire 
and  fmoke;  and  as  foon  as  they  perceive  them,  retreat 
with  the  utmoft  expedition  to  the  fea.  Thefe  animals 
grow  fo  very  fat,  that  they  look  rather  like  oil  bags 
than  animals.  At  Aftrakan  is  made  a  fort  of  grey  foap 
with  their  fat  mixed  with  pot-alhes,  which  is  much  va- 
Ined  for  its  property  of  cleanfing  and  taking  greafe 
from  woollen  fluffs.  The  greateft  numbers  of  them  are 
killed  in  fpring  and  autumn.  Many  fmall  veflels  go 
from  Aftrakan  merely  to  catch  feals. 

If  the  Cafpian  has  few  quadrupeds,  it  has  in  propor- 
tion ftill  fewer  of  thofe  natural  productions  which  are 
looked  upon  as  proper  only  to  the  fea.  There  have 
never  been  found  in  it  any  zoophytes,  nor  any  animal 
of  the  order  of  molufca.  The  fame  may  almort  be  faid 
of  fhells  ;  the  only  ones  found  being  three  or  four  fpe- 
cies of  cockle,  the  common  mufcle,  fome  fpecies  of 
fnails,  and  one  or  two  others. 

But  to  compenfate  this  fterility,  it  abounds  in  birds 
of  different,  kinds.  Of  thofe  that  frequent  the  fhores 
there  are  many  fpecies  of  the  goofe  and  duck  kind, 
of  the  ftork  and  heron,  and  many  others  of  the  wader 
tribe.  Of  birds  properly  aquatic,  it  contains  thegrebe, 
the  crefted  diver,  the  pelican,  the  cormorant,  and  al- 
moft  every  fpecies  of  gull.  Crows  are  fo  fond  of  fifh, 
that  they  haunt  the  fhores  of  the  Cafpian  in  prodigious 
multitudes. 

The  waters  of  this  lake  are  very  impure,  the  great 
numbers  of  rivers  that  run  into  it,  and  the  nature  of  its 
bottom,  affecting  it  greatly.  It  is  true,  that  in  general 
the  waters  are  fait;  but  though  the  whole  Wcftcrn  fhore 
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Cafplan.    extends  from  the  46th  to  the  35th  degree  of  north  lati- 

'"- — H '  tude,   and  though  one  might  conclude  from  analogy 

that  thefe  waters  would  contain  a  great  deal  of  fait, 
yet  experiments  prove  the  contrary  :  and  it  is  certain 
that  the  faltnefs  of  this  fca  is  di-niniihed  by  the  north, 
north-eaft,  and  north-well  winds;  although  we  may 
with  equal  reafon  conclude,  that  it  owes  its  faltnefs  to 
the  mines  of  f.ilt  which  lie  along  its  two  banks,  and 
which  are  either  already  known  or  will  be  known  to 
pofterity.  The  depth  of  thefe  waters  alfo  diminifhes 
gradually  as  you  approach  the  fliores,  and  their  faltnefs 
in  the  fame  way  grows  lefsin  proportion  to  their  proxi- 
mity to  the  land,  the  north  winds  not  unfrequently 
caufing  the  rivers  to  difcharge  into  it  vaft  quantities  of 
troubled  water  impregnated  with  clay.  Thefe  varia- 
tions which  the  fea  is  expofed  to  are  more  or  lefs  con- 
fderable  according  to  the  nature  of  the  winds  ;  they 
affect  the  colour  of  the  river  waters  to  a  certain  dift- 
ancefrom  the  fhore,  till  thefe  mixing  with  thofe  of  the 
fea,  which  then  refnme  the  afcendency,  the  fine  green 
colour  appears,  which  is  natural  to  the  ocean,  and  to 
all  thofe  bodies  of  water  that  communicate  with  it. 

It  is  well  known,  that  betides  its  fait  tafte,  all  fea- 
water  has  a  fcnfible  birternefs,  which  muft  be  attri- 
buted not  onlv  to  the  fait  itfclf,  but  to  the  mixture  of 
different  fubftances  that  unite  with  it,  particularly  to 
different  forts  of  alum,  the  ordinary  effect  of  different 
combinations  of  acids.  Betides  this,  the  waters  of  the 
Cafpian  have  another  tafte,  bitter  too,  but  quite  di- 
stinct, which  affects  the  tongue  with  an  impreflion 
fimilar  to  that  made  by  the  bile  of  animals  ;  a  property 
which  is  peculiar  to  this  fea,  though  not  equally  fen- 
fiblc  at  all  feafons.  When  the  north  and  north-weft 
winds  have  raged  for  a  confiderable  time,  this  bitter 
tafte  is  fenlibly  felt;  but  when  the  wind  has  been  fouth, 
very  imperfectly.  We  fhall  endeavour  to  account  for 
this  phenomenon. 

The  Cafpian  is  furrounded  on  its  weftern  fide  by  the 
mountains  of  Caucafus,  which  extend  from  Derbent 
to  the  Black  Sea.  Thefe  mountains  make  a  curve 
near  Aftrakan,  and  directing  their  courfe  towards  the 
caftern  fhore  of  the  Cafpian,  lofe  themfelves  near  the 
mouth  of  the  JaYk,  where  they  become  fecondary 
mountains,  being  difpofed  in  ftrata.  As  Caucafus  is 
an  inexhauttible  magazine  of  combuftible  fubftances,  it 
confequently  lodges  an  aftonilhing  quantity  of  metals 
in  its  bowels.  Accordingly,  along  the  foot  of  this  im- 
menfe  chain  of  mountains,  we  fometimes  meet  with 
warm  fprings,  fometimes  fprings  of  naphtha  of  dif- 
ferent quality  ;  fometimes  we  find  native  fulphur, 
mines  of  vitriol,  or  lakes  heated  by  internal  fires.  Now 
the  foot  of  mount  Caucafus  forming  the  immediate 
weftern  fhore  of  the  Cafpian  Sea,  it  is  very  eafy  to 
imagine  that  a  great  quantity  of  the  conflitnent  parts 
of  the  former  muft  be  communicated  to  the  latter: 
but  it  is  chiefly  to  the  naphtha,  which  abounds  fo  much 
in  the  countries  which  furronnd  this  fea,  that  we  muft 
attribute  the  true  caufe  of  the  bitternefs  peculiar 
to  its  waters;  for  it  is  certain  that  this  bitumen  flows 
from  the.  mountains,  fomrtimes  in  all  its  purity,  and 
fometimes  mixed  with  other  fubftances  which  it  ac- 
quire in  its  paffage  through  fubterranean  channels, 
from  the  moft  interior  parts  of  thefe  mountains  to  the 
fea,  where  it  falls  to  the  bottom  by  its  fpecific  gravity. 
It  is  certain  too,  that  the  north  and  north-weft  winds 
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detach  the  greateft  quantities  of  this  naphtha  ;  whence 
it  is  evident  that  the  bitter  tafte  muft  be  moft  fcnfible 
when  thefe  winds  prevail.  We  may  alfo  comprehend 
why  this  tafte  is  not  fo  tlrong  at  the  firface  cr  in  the 
neighbourhood  of  the  fiiore,  the  waters  there  being 
lefs  impregnated  with  fait,  and  the  naphtha  which  is 
united  with  the  water  by  the  fait,  being  then  either 
carried  to  a  diftance  by  the  winds  or  precipitated  to 
the  bottom. 

But  it  is  not  a  bitter  tafte  alone  that  the  naphtha 
communicates  to  the  waters  of  the  Cafpian  :  thefe  wa- 
ters were  analyfed  by  M.  Gmelian,  and  found  to  con- 
tain, betides  the  common  fea-falt,  a  confiderable  pro- 
portion of  Glauber-falt,  intimately  united  with  the 
former,  and  which  is  evidently  a  production  of  the 
naphtha. 

As  the  waters  of  the  Cafpian  have  no  outlet,  they 
are  difcharged  by  fubterranean  canals  through  the 
earth,  where  they  depofit  beds  of  fait  ;  the  furface  of 
which  correfnonds  with  that  of  the  level  of  the  fea. 
The  two  great  defaris  which  extend  from  it  to  the  eatt 
and  weft  are  chiefly  compofed  of  a  faline  earth,  in 
which  the  fait  is  formed  by  efflorefcence  into  regular 
cryftals  ;  for  which  reafon  fait  fhowers  and  dews  are 
exceedingly  common  in. that  neighbourhood.  The  fait 
of  the  marlhes  at  Aftrakan,  and  that  found  in  efflore- 
fcence in  the  defarts,  is  by  no  means  pure  fea-falt,  but 
much  debafed  by  the  bitter  Glauber  fait  we  mentioned 
above.  In  many  places  indeed  it  is  found  with  cryftals 
of  a  lozenge  fhape,  which  is  peculiar  to  it,  without 
any  cubical  appearance,  the  form  peculiar  to  cryftals  of 
fea-falt. 

A  great  deal  has  been  written  on  the  fucceffive  aug- 
mentation and  decreafe  of  the  Cafpian  fea,  but  with 
little  truth.  There  is  indeed  to  be  perceived  in  it  a 
certain  rife  and  fall  of  its  waters  ;  in  which,  however, 
no  obfervation  has  ever  difcovcred  any  regularity. 

Many  fuppofe  (and  there  are  ftrong  prefumptions  in 
favour  of  the  fuppofition),  that  the  fhores  of  the  Caf- 
pian were  much  more  extenfive  in  ancient  times  than 
they  are  at  prefent,  and  that  it  once  communicated 
with  the  Black  Sea.  It  is  probable  too,  that  the  level 
of  this  laft  fea  was  once  much  higher  than  it  is  at  pre- 
fent. If  then  it  be  allowed,  that  the  waters  of  the 
Black  Sea,  before  it  procured  an  exit  by  the  Straits  of 
Conftantinople,  rofe  feveral  fathoms  above  their  pre- 
fent level,  which  from  many  concurring  circumftances 
may  eafily  be  admitted  ;  it  will  follow,  that  all  the 
plains,  of  the  Crimea,  oftheKuman,  of  the  Wolga, 
and  of  the  Ja'ik,  and  thofe  of  Great  Tartary  beyond 
the  lake  of  Arat,  in  ancient  times  formed  but  one  fea, 
which  embraced  the  northern  extremity  of  Caucafus 
by  a  narrow  ftrait  of  little  depth  ;  the  veftiges  of  which 
are  ftill  obvious  in  the  river  Mantyfch. 

CASSADA.     See  Jatropha. 

CASSANA,  (Nicolo)  called  Nicoletto,  an  emi- 
nent Italian  painter,  was  born  at  Venice  in  1659^  and 
became  a  difciple  of  his  father  Giovanni  Francefco 
Caffano,  a  Genoefe,  who  had  been  taught  the  art  of 
painting  by  Bernardino  Strozzi.  He  foon  diftinguifh- 
ed  himfelf  not  only  by  the  beauty  of  his  colouring, 
but  by  the  gracefulnefs  of  his  figures  in  hiftorical  com- 
pofnions,  as  well  as  in  portrait.  The  moft  eminent 
perfonages  folicited  him  to  enrich  their  cabinets  with 
fome  of  his  performances  ;  and  were  more  particularly 
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Caflana.    delirous  to  obtain  their  portraits,  becaufe  in  that  branch 
he  excelled  beyond  competition.     The  Grand  Duke  of 
Tufcany,  who  was  an  excellent  judge  of  merit  in  all 
profeflious,  and  as  liberal  an  encourager  of  it,  invited 
Nicoleito  to  his  court  ;  and  he  there  painted   the  por- 
traits of  that  prince  and  the  princefs  Violante  his  con- 
fort.     Thole   performances  procured    him  uncommon 
applaufe,  as  well  as  a  noble  gratuity,  and  he  was  em- 
ployed and  careffed  by  the    principal  nobility  of  Flo- 
rence.    Befides   feveral    hiftorical  fubjefts  painted  by 
this  matter  while  he  refided  in  that  city,  one  was  a 
very  capital  defign  :  The  fubject  of  it  was  the  Corifpi- 
racy  of  Catiihie  ;   it  conlifled  of  nine  figures  as  large  as 
life,  down    to  the  knees  ;  and  the  two  principal  figures 
were  reprefented  as  with  one  hand  joined  in  the  pre- 
fenceof  their  companions,  and  in  their  other  hand  hold- 
ing a  cup  of  blood.     Some  of  the  Englifh  nobility  on 
their  travels  fat  to  him  for  their  portraits;  which  being 
feHt    to  London,  and  highly  admired,   Nicoletlo  was 
invited   to  England,  with  flrong  aflurances  of  a  ge- 
nerous reception  ;  and  on  his  arrival   he  experienced 
the  kindnefs,  the  refpect,  and  the  liberality,  fo  peculiar 
to  the  natives  of  that  kingdom.     He  had  the  honour 
of  being  introduced  to  the  prefence  of  queen    Anne, 
and  to  paint  her  portrait  ;   in  which  he  fucceeded   fo 
happily,  that    the  queen   diflinguilhed  him  by  many 
marks  of  favour  and  honour  ;    but  he  had  not  the  hap- 
pinefs   to    enjoy  his  good   fortune  for  any   length  of 
time,  dying  in   London,  nnivcrfally  regretted,  in  the 
year  1713. 

Cassana,  (Giovanni  Agoftino)  called  U  Ah  ate  Caf- 
fana,    was    brother  to    the  preceding,    and    born  in 
1664.     He  was  educated  along  with  him  by  their  fa- 
ther Francefco  Caflana  ;  and  he  finifhed  his  ftudies  at 
Venice,  where  his  brother  Nicolo  refided  for  fometirne. 
Although  he  compofed  and  defigned  hiftorical  fubjecls 
with  expertnefs,  and  with  a  correclnefs  of  outline  equal 
to  his  brother  ;  yet  from  prudence  and  fraternal  affec- 
tion,  he  declined  to  interfere  with  him,  and  chofe 
therefore   to  defign  and  paint  all  forts  of  animals   and 
fruits.     In  that  ftyle  he  arrived  at  a  high  degree  of 
excellence,  irnitaiing  nature  with  exactnefs,  beauty, 
and  truth  ;   exprefling  the  various  plumage  of  his  birds, 
and  the  hairs  of  the  different  animals  with  fuch  tender- 
nefs  and    delicacy  as  rendered  them  eftimable  to  all 
judges  and  lovers  of  the  art.     His  works  were  admit- 
ted into  the  collections  of  thofe  of  the  firft  rank,  and 
accounted  ornaments  of  thofe  repofitories  of  what  is 
curious  or  valuable.     He  alfo  painted  fruits  of  thofe 
kinds  which  were  the  mod  uncommon,  or  naturally  of 
odd  and  Angular  colours;  and  fuch  fifhes  as  feemed 
worthy   to  excite    admiration  by   their  unufual   form, 
colour,  or  appearance.     But  befides  thofe  fubjects,  he 
fometimes  painted   the  portraits  of  particular  perfons 
of  diftinclion,  which  he  defigned,  coloured,  and  touch- 
ed, with  the  fame  degree  of  merit  that  was  vilible  in  all 
his   other   performances.      At  laft  he  determined  to 
vifit  G^noa,  where  his  family  had  lived  in  efteem  ;  and 
took  with  him  feveral  pictures  which  he  had  already 
finifhed.     His  intention  was  to  difplay  his  generofity, 
and  to  appear  as  a  perfon  of  more  wealth  and  of  great- 
er confequence  than  he  really  was  ;  and  to  fupportthat 
character,  he  bellowed  his  pictures  to  feveral  of  the 
principal  nobility   of  that  city.     But,  unhappily,  he 
experienced  no  grateful  return  for  all  that  prodigal 


munificence  :  he  reduced  himfelf  by  that  vain  liberality  Caffander 
to  themoft  neceflitons  circumftances  ;  was  deprived  of         II 
the  means  to  procure  for  himfelf  even  the  common  ne-  .  Caffe»- 
ceflaries  of  life  ;  and  wailed  away  the  remainder  of  his 
days  in  the  bitternefs  of  poverty,  mifery,  and  neglect. 

CASSANDER,  king  of  Macedon  after  Alexander 
the  Great,  was  the  fon  of  Antipater.  He  made  fe- 
veral conquefts  in  Greece,  aboliihed  democracy  at 
Athens,  and  gave  the  government  of  that  ftate  to 
the  orator  Demetrius.  Olympias,  the  mother  of  Alex- 
ander, having  caufed  Aridasus  and  his  wife  Euridyce, 
with  others  of  Caflander's  party,  to  be  put  to  death  ; 
he  befieged  Pydne,  whither  the  queen  had  retired,  took 
it  by  a  llratagem,  and  caufed  her  to  be  put  to  death. 
He  married  Theflalonica  the  fifter  of  Alexander  the 
Great  ;  and  killed  Roxana  and  Alexander,  the  wife 
and  fon  of  that  conqueror.  At  length  he  entered  into 
an  alliance  with  Seleucus  and  Lyfimachus,  againft  An- 
tigonus  and  Demetrius  ;  over  whom  he  obtained,  a 
great  victory  near  Ipfus  in  Phrygia,  301  years  before 
the  Chriflian  sera,  and  died  three  years  after,  in  the 
19th  year  of  his  reign. 

CASSANDRA,  in  fabulous  hiftory,  the  daughter 
of  Priam  and  Hecuba,  was  beloved  of  Apollo,  who 
promifed  to  beftow  on  her  the  fpirit  of  prophecy,  pro- 
vided fhe  would  confent  to  his  love.  Caflandra  feemed 
to  accept  the  propofal  ;  but  had  no  fooner  obtained 
that  gift,  than  fhe  laughed  at  the  tempter,  and  broke 
her  word.  Apollo,  being  enraged,  revenged  himfelf 
by  caufing  no  credit  to  be  given  to  her  predictions  ; 
hence  fhe  in  vain  prophefied  the  ruin  of  Troy.  Ajax, 
the  fon  of  Oileus,  having  ravifhed  her  in  the  temple  of 
Minerva,  he  was  ftruck  with  thunder.  She  fell  into 
the  hands  of  Agamemnon,  who  loved  her  to  diffrac- 
tion ;  but  in  vain  did  fhe  predict  that  he  would  be  af- 
faflinated  in  his  own  country.  He  was  killed,  with 
her,  by  the  intrigues  of  Clytemneftra  ;  but  their  death 
was  avenged  by  Oreftes.' 

CASSANO,  a  town  of  Italy  in  the  duchy  of  Milan, 
rendered  remarkable  by  an  obftinate  battle  fought 
there  between  the  Germans  and  French  in  1705.  It 
is  fubject  to  the  Houfe  of  Auftria,  and  is  feated  on  the 
river  Adda,  in  E.  Long.  10.  o.  N.  Lat.  45.  20. 

Cassano,  a  town  of  Italy  in  Calabria  citerior,  in 
the  kingdom  of  Naples,  with  a  bifhop's  fee.  E.  Long. 
16.  30.  N.  Lat.  39.  55. 

CASSAVI,  or  Cassada.  See  Jatropha. 
CASSEL,  a  town  of  French  Flanders,  and  capital 
of  a  chatellany  ©f  the  fame  name  :  It  is  feated  on  a 
mountain,  where  the  terrace  of  the  caftle  is  flill  te 
be  feen  ;  and  from  whence  there  is  one  of  the  fineffc 
profpects  in  the  world  ;  for  one  may  fee  no  lefs  than 
32  towns,  with  a  great  extent  of  the  fea,  from  whence 
it  is  difrant  15  miles.  E.  Long.  2.  27.  N.  Lat.  50.  48. 
.  Cassel,  the  capital  city  of  the  landgravate  of 
HefTe-caflel,  in  the  circle  of  the  Upper  Rhine  in  Ger- 
many ;  (fee  Hesse-cassel).  It  is  divided  into  the 
Old,  New,  and  High  towns.  The  New  Town  is  belt 
built,  the  houfes  being  of  ftone,  and  the  ftreets  broad- 
The  houfes  of  the  Old  Town,  which  is  within  the 
walls,  are  moflly  of  timber  ;  but  the  flreets  arc  broad, 
and  the  market-places  fpacious.  The  place  is  ftrongly 
fortified,  but  the  fortifications  are  not  regular.  It  con- 
tains about  32,000  inhabitants,  of  whom  a  great  pro- 
portion are  French  Proteftants.    Thefe  have  e/lablifh- 


CAS 


Cafiw.     ed  feveral  manufactories  in  the  place,  particularly  in 
^-"^v — '"'  the  woollen  branch.     It  is  feated  on  the  declivity  of  a 
hill  near  the  rivet  Fulva,  in  E.  Long.  9.  20.  N.  Lat. 
51.  20. 

CASSIA,  in  botany:  A  genus  of  the  monogynia 
order,  belonging  to  the  decandria  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  33d  or- 
der, Lomentacs<z.  The  calyx  is  pentaphyiions  :  petals 
five  j  antherse upper,  three  barren  ;  lower,  three-beaked: 
a  leguminous  plant.  There  are  30  fpecies,  all  of  them 
natives  of  warm  climates.  The  moil  remarkable  are, 

1.  The  fiftula  or  purging  caifia  of  Alexandria.  It 
is  a  native  of  Egypt  and  both  Indies,  where  it  rifes  to 
the  height  of  40  or  50  feet,  with  a  large  trunk,  di- 
viding into  many  branches,  garni  i'hed  with  winged 
leaves,  compofed  of  five  pair  of  fpear-fhaped  lobes, 
which  arefmooth,  having  many  tranfverfe  nerves  from 
the  midrib  to  the  border.  The  flowers  are  produced 
in  long  fpikes  at  the  end  of  the  branches,  each  (landing 
upon  a  pretty  long  foot-ftalk ;  thefe  are  compofed, 
like  the  former,  of  fine  yellow  concave  petals,  which 
are  fucceeded    by   cylindrical   pods  from  one  to  two 


227     ]  CAS 

or  thirty-two  of  manna  alone.  Senertns  obferves, 
that  the  urine  is  apt  to  be  turned  of  a  green  colour 
by  the   ufe  of  caffia  :  and  fometimes,  where  a  Urge 


Caffica. 


quantity  has  been  taken,  blackifh.  This  drug  gives 
name  to  an  officinal  electuary,  and  is  an  ingredient  alfo 
in  another. 

2.  The  caffia  fenna  is  a  fhrubby  plant  cultivated  i;i 
Periia,  Syria,  and  Arabia,  for  the  leaves,  which  form  a 
confiderable  article  of  commerce.  They  are  of  an  ob- 
long figure,  fharp-pointed  at  the  ends,  about  a  quartej 
of  an  inch  broad,  and  not  a  full  inch  in  length,  of  a 
lively  yellowifli  green  colour,  a  faint  not  very  difagrec- 
able  fmell,  and  a  fubacrid,  biueritb,  nauseous  tafte. 
They  are  brought  from  the  above  plsces,  dried  and 
picked  from  the  Italics,  to  Alexandria  in  Egypt,  and 
thence  imported  into  Europe.  Some  inferior  fens  are 
brought  from  Tripoli  and  other  places;  thefe  may 
eafily  be  diftinguitned  by  their  being  either  narrower, 
longer,  and  fharper  pointed  ;  or  larger,  broader,  and 
round  pointed,  with  fmall  prominent  veins;  or  large 
and  obtufe,  of  a  frelh  green  colour,  without  any  yellow 
caft.     Senna  is  a  very  ufeful  cathartic,  operating  mild- 


feet  long,  with  a  dark  brown   woody  fhell,  having  a     ly,  and  yet  effectually  ;  and,  if  judiciouily  dofed  and 


longitudinal  feam  on  one  fide,  divided  into  many  cells 
by  tranfverfe  partitions,  each  containing  one  or  two 
oval,  fmooth,  compreffed  feeds,  lodged  in  a  blackifh 
pulp,  which  is  ufed  in  medicine.  There  are  two  forts 
of  this  drug  in  the  fhops  ;  one  brought  from  the  Eaft- 
Jndies,  the  other  from  the  Weft :  the  canes  or  pods  of 
the  latter  are  generally  large,  rough,  thick-rinded,  and 
the  pulp  naufeous;  thofe  of  the  former  are  lefs, 
fmoother,  the  pulp  blacker,  and  of  a  fweeter  tafte  ; 
this  fort  is  preferred  to  the  other.  Such  pods  fhould 
be  choofen  as  are  weighty,  new,  and  do  not  make  a 


managed,  rarely  occalioning  the  ill  confequences  which 
too  frequently  follow  the  exhibition  of  the  Itrongcr 
purges.  The  only  inconveniences  complained  of  in 
this  drug  are,  its  being  apt  to  gripe,  and  its  naufeous 
flavour.  The  griping  quality  depends  upon  a  refinous 
fubftance,  which,  like  the  other  bodies  of  this  clafs,  is 
naturally  difpofed  to  adhere  to  the  coats  of  the  intef- 
tines.  The  more  this  rcfin  is  divided  by  fuch  matters 
as  take  off  its  tenacity,  the  lefs  adheiive,  and  confc- 
quently  the  lefs  irritating  and  griping  it  will  prove  ; 
and   the  lefs  it  is  divided,  the  more  griping  :  hence 


rattling  noife  (from  the  feeds  being  loofe  within  them)  fenna  given  by  itfelf,  or  infufions  made  in  a  very  fmall 

when  lhaken.     The  pulp  fhould  be  of  a  bright  fhining  quantity  cf  fluid,  gripe  feverely,  and  purge  lefs  than 

black  colour,  and  a  fweet  tafte,  not  harfh,  which  hap-  when  diluted  by  a  large  portion  of  fuitable  menftruum, 

pens  from  the  fruit  being  gathered  before  it  has  grown  or  divided  by  mixing  the  infufion  with  oily  cmulfions. 

fully  ripe,  or  fourifh,  which  it  is  apt  to  turn  upon  keep-  The  ill  flavour  of   this  drug  is  find  to  be  abated  by  the 

ing:   it  fhould  neither  be  very  dry  nor  very  moift,  nor  greater  water-figwort :  but    we   cannot  conceive  that 


at  all  mouldy;  which,  from  its  being  kept  in  damp 
cellars  or  moiftened,   in  order  to  increafe  its  weight,  it 
is  very  fubjeft    to  be.     Greateft  part  of  the  pulp  dif- 
folves   both  in  water  and  in  rectified  fpirit  ;  and  may 
be  extracted  from  the  cane  by  either.     The  fhops  em- 
ploy water,  boiling  the  bruifed  pod  therein,  and  after- 
wards evaporating  the  folution   to  a   due  confidence. 
This  pulp  is  a  gentle  laxative  medicine,  and  frequently 
given  in  a  dofe  of  fome  drams,  in  coftivc  habits.    Some 
direct  a  dofe  of  two  ounces  or  more  as  a  cathartic,  in 
inflammatory  cafes,  where  the  more  acrid  purgatives 
have  no  place;  but  in  thefe  large  quantities  it  gene- 
rally naufeates  theftomach,  produces  flatulencies,  and 
fometimes  gripings  of  the  bowels,  efpecially  if  the  caffia 
be  not  of  a  very  good  kind:  thefe  effects  may  be  pre- 
vented by  the  addition  of  aromatics,  and  exhibiting  it 
in  a  liquid  form.     Geoffrey  fays,  it  does  excellent  fer- 
vice  in  the  painful  tenfion   of  the  belly,  which  fome- 
limes  follows  the   imprudent  ufe  of  antimonials;  and 
that  it  may  be  advantageoufly  acuated  with  the  more 
acrid  purgatives,  or  antimonial emetics,  or  employed  to 
abate  their  force.     Vallifnieri  relates  that  the  purga- 
tive virtue  of  this   medicine  is  remarkably   promoted 
by  manna  ;  that  a  mixture  of  four  drams  of  caffia,  and 
two  of  manna,  purges  as  much  as  twelve  drams  of  caffia 


this  plant,  whofe  fmell  is  manifeftly  fetid  and  its  tafte 
naufeous  and  bitter,  can  at  all  improve  thofe  of  fenna  : 
others  recommend  boh ea  tea,  though  neither  has  this 
any  confiderable  effect.  The  fmell  of  fenna  refides 
in  its  moft  volatile  parts,  and  may  be  difcharged  by 
lightly  boiling  infufions  of  it  made  in  water  :  the  li- 
quor thus  freed  from  the  peculiar  flavour  of  the  fenna, 
may  be  eafily  rendered  grateful  to  the  tafte,  by  the 
addition  of  any  proper  aromatic  tincture  or  diltiiled 
water.  The  colleges  both  of  London  and  Edinburgh 
have  given  feveral  formulas  for  the  exhibition  of  this 
article,  fuch  as  thofe  of  infufion,  powder,  tincture,  and 
electuary.  The  dofe  of  fenna  in  fubftance,  is  from  a 
fcruplc  to  a  dram  :  in  infufion,  from  one  to  three  or 
four  drams.  It  has  been  cuftomary  to  reject  the  pe- 
dicles of  the  leaves  of  fenna  as  of  little  or  no  ufe: 
Geoffrey  however  obferves,  that  they  are  not  much  in- 
ferior in  efficacy  to  the  leaves  themfelves.  The  pods 
or  feed  veffels  met  with  among  the  fenna  brought  to 
us,  are  by  the  college  of  Bruffels  preferred  to  the  leaves: 
they  are  lefs  apt  to  gripe,  but  proportionably  lefs  pur- 
gative. 

CASSiA-Llgnea.     See  Laurus. 

CASSIDA,  in  botany.     Scuteiaria. 

Cassida,  in  zoology,  a  genus  of  infects  belonging 
F  f  2  'to 


Cafine. 

Plate 

CXVI 


CAS  [     22 

Caffimcr  to  the  order  of  coleoptera.  The  feelers  are  like  threads, 
bin  thicker  on  the  ouifide  ;  the  elytra  are  marginated  ; 
and  the  head  is  hid  under  the  thorax  3  from  which  laft 
circumftance  is  deriv&d  the  name  of  the  genus.  Fo- 
reign countries  afford  many  fine  fpecies  of  them. 
Thofe  we  meet  with  in  thefe  parts  have  fomething 
fingular.  Their  larva,  by  the  help  of  the  two  prongs 
which  are  to  be  found  at  its  hinder  extremity,  makes  " 
itfelf,  with  it  own  excrements,  a  kind  of  umbrella, 
that  ihelters  it  from  the  fan  and  rain.  When  this 
umbrella  grows  over-dry,  it  parts  with  it  for  a  new  one. 
This  larva  calls  its  floagh  feveral  times.  Thirties  and 
verticilatcd  plants  are  inhabited  by  thefe  infects.  There 
is  one  fpecics,  of  which  the  remarkable  chryfalis  rc- 
fembles  an  armorial  efcutcheon.  It  is  that  which  pro- 
duces our  variegated  caliida,  and  is  a  very  fingular  one. 
Numbers  of  them  are  found  on  the  fide  of  ponds,  up- 
on the  wild  elecampane. 

CASSIMER,  orCAsiMER,  the  name  of  a  thin  tweel- 
cd  woollen  cloth,  much  in  fafhion  for  fummer  ufe. 

CASSIMIRE  or  Cashmire.     See  Cashmire. 

CASSINE,  in  botany  :  A  genus  of  the  trigynia  or- 
der, belonging  to  the  pentandria  clafs  of  plants;  and 
311  the  natural  method  ranking  under  the  23d  order, 
QuKofw.  The  calyx  is  quinquepartite  ;  the  petals  are 
five  ;  and  the  fruit  is  a  trifpermous  berry.  There  are 
three  fpecies,  all  of  them  natives  of  warm  climates. 

Of  thefe  the  moft  remarkable  is  the  yapon,  which 
is  a  native  of  the  maritime  parts  of  Virginia  and  Caro- 
lina. It  rifes  to  the  height  of  ten  or  twelve  feet,  fend- 
ing out  branches  from  the  ground  upward,  garniflied 
with  fpear  maped  leaves  placed  alternately,  which  con- 
tinue green  through  the  year.  The  flowers  are  pro- 
duced in  clofe  whorls  round  the  branches,  at  the  foot- 
flalks  of  the  leaves  ;  they  are  white,  and  divided  into 
five  parts,  almoft  to  the  bottom.  The  berries  are  of 
a  beautiful  red  colour,  and  as  they  continue  moft  part 
of  the  winter  upon  the  plants  without  being  touched 
by  the  birds,  we  may  reafonably  conclude  that  they  are 
poffeffed  of  a  poifonous  quality;  as  few  of  the  whole- 
fome  innocent  fruits  efcape  their  depredations.  The 
Indians,  however,  have  a  great  veneration  for  this 
plant,  and  at  certains  feafons  of  the  year  come  in  great 
numbers  to  fetch  away  the  leaves.  On  fuch  occafions 
iheir  ufual  cultom,  fays  Miller,  is  to  make  afire  upon 
the  ground,  and,  putting  on  it  a  great  kettle  full  of 
water,  they  throw  in  a  large  quantity  of  yapon  leaves  ; 
and  when  the  water  has  boiled  fufficiently,  they  drink 
large  draughts  of  the  decoction  out  of  the  kettle; 
which  feldom  fails  to  vomit  them  very  fcverely.  In 
this  manner,  however,  they  continue  drinking  and 
vomiting  for  three  days  together,  until  they  imagine 
ihemfelves  fufficiently  cleanfed  ;  they  then  gather  eve- 
ry one  a  bundle  of  the  flirub,  and  carry  it  home  with 
them. — In  the  operation  of  thefe  leaves  by  vomiting, 
thofe  who  have  tafled  of  them  fay,  that  there  is  no 
tmeafy  fenfation  or  pain.  The  matter  difcharged 
comes  away  in  a  full  ftream  by  the  mouth,  without 
any  violence,  or  fo  much  as  difpofing  the  patient  to 
reach,  or  decline  his  head.  The  Spaniards  who  live 
near  the  gold  mines  of  Peru,  are  frequently  obliged  to 
drink  an  infulion  of  this  herb  in  order  to  moiflen  their 
breads ;  without  which  they  are  liable  to  a  fort  of 
luffocaiion,  from  the  ftrong  metallic  exhalations  that 
are  continually  proceeding  from  the  mines.     In  Para- 
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guay,  the  Jefuits  make  a  great  revenue  by  importing     (Mini 
the  leaves  of  this  plant  into  many  countries  under  the         II 
name  of  Paraguay  or  South-fea  tea,  which  is  there  9affioPeia>, 
drank  in  the  fame  manner  as  that  of  China  or  Japan  '       w 
is  with  us.     It  is  with  difficulty  preferved  in  England. 

CASSINI,  (Johannes  Dominicus)  a  moft  excellent 
aftronomer,  born  at  Piedmont,  in  1635.  His  early 
proficiency  in  aflronomy  procured  him  an  invitation 
to  be  mathematical  profeffor  at  Bologna  when  he  was 
no  more  than  15  years  of  age :  and  a  comet  appear- 
ing in  1652,  he  difcovered  that  comets  were  not  ac- 
cidental meteors,  but  of  the  fame  nature,  and  pro- 
bably governed  by  the  fame  laws,  as  the  planets.  In 
the  fame  year  he  folved  a  problem  given  up  by  Kep- 
ler and  Bullialdus  as  infolvable,  which  was,  to  deter- 
mine geometrically  the  apogee  and  eccentricity  of  a 
planet  from  its  true  and  mean  place.  In  1663,  he 
was  appointed  infpector-general  of  the  fortifications  of 
the  caftle  of  Urbino,  and  had  afterwards  the  care  of 
all  the  rivers  in  the  ecclefiaftical  (late  :  he  ftill  however 
profecuted  his  aftronomical  ltudies,  by  difcovering  the 
revolution  of  Mars  round  his  own  axis ;  and,  in  1666, 
publifhed  his  theory  of  Jupiter's  fatellites.  Caffini 
was  invited  into  France  by  Louis  XIV.  in  1669,  where 
he  fettled  as  the  firft  profeffor  in  the  royal  obferva- 
tory.  In  1677  he  demonftrated  the  line  of  Jupiter's 
diurnal  rotation;  and  in  1684  difcovered  four  more 
fatellites  belonging  to  Saturn,  Huygens  having  found 
one  before.  He  inhabited  the  -royal  obfervatory  at 
Paris  more  than  forty  years;  and  when  he  died  in 
1  712,  was  fucceeded  by  his  only  fon  James  Caffini. 

CASSIODORUS,  (Marcus  Aurelius)  fecretary  of 
ftate  to  Theodoric  king  of  the  Goths,  was  born  at  Squil- 
lace,  in  the  kingdom  of  Naples,  about  the  year  470. 
He  was  conful  in  514,  and  was  in  great  credit  under 
the  reigns  of  Athalaric  and  Vitiges  ;  but  at  feventy 
years  of  age  retired  into  a  monaftcry  in  Calabria,  where 
he  amufed  himfelf  in  making  fun-dials,  water  hour- 
glafTes,  and  perpetual  lamps.  He  alfo  formed  a  libra- 
ry ;  and  compofed  feveral  works,  the  beft  edition  of 
which  is  that  of  father  Garret,  printed  at  Rouen  in 
1679.  Thofe  molt  elteemed  are  his  Divine  Inftitu- 
tions,  and  his  Treatife  on  the  Soil.  He  died  about 
the  year  562. 

CASSIOPEIA,  in  fabulous  hiftory,  wife  to  Ce- 
pheus  king  of  ^Ethiopia,  and  mother  of  Andromeda. 
She  thought  herfelf  more  beautiful  than  the  Nereides^ 
who  defired  Neptune  to  revenge  the  affront;  fo  that 
he  fent  a  fea-monfterinto  the  country,  which  did  much 
harm.  To  appeafe  the  god,  her  daughter  Andromeda 
was  expofed  to  the  monfter,  but  was  refcued  by  Per- 
feus;  who  obtained  of  Jupiter,  that  Caffiopeia  might 
be  placed  after  his  death  among  the  ftars  :  hence  the 
conftellation  of  that  name. 

Cassiopeia,  in  aflronomy,  one  of  the  conftcllations 
of  the  northern  hemifphere,  fituated  next  to  Cepheus. 
In  1672,  there  appeared  a  new  ftar  in  this  conftella- 
tion, which  firft  furpaffed  in  magnitude  and  bright- 
nefs  Jupiter  himfelf;  but  it  diminished  by  degrees,  and 
at  lait  difappeared  at  the  end  of  eighteen  months.  It 
alarmed  all  the  aftronomers  of  that  age,  many  of  whom 
wrote  differtations  on  it ;  among  the  reft  Tycho  Brahe, 
Kepler,  Maurolycns,  Lycetus,  Gramineus,  &c.  Bcza, 
the  landgrave  of  HefTe,  Rofa,  &c.  wrote  to  prove  it  a 
comet,  and  the  fame  which  appeared  to  the  Magi  at 
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the  birth  of  Jefus  Chrift,  and  that  it  came  to  declare         CASSUMBA2AR,  a  town  of  India,  in  Alia,  fituated  Ca&riiba- 

his  fecond  coming:  they  were  anfwered  on  this  fubject  on  the  river  Ganges,  in  the  province  of  Bengal.     E.       z*r 

by  Tycho.     The  ftars  in  the  conftellation   Caffiopeia,  Long.  87.  and  N.  Lat.  24. 

in  Ptolemy's  catalogue,    are  thirteen:  in  Hevelius's,         CAST  is  peculiarly  ufed  to  denote  a  figure  or  fmall 

thirty -feven  ;  in  Tycho's,  forty-fix  ;  but  in  the  Britan-  ftatue  of  bronze.     See  Bronze. 

nic  catalogue,  Mr  Flamftead  makes  them  fifty-five.  Cast,   among  the  founders,  is  applied   to  tubes  of 
CASSIS,  in  antiquity,  a  plated  or  metalline  helmet  ;  wax  fitted  in  divers  parts  of  a  mould  of  the  fame  mat- 
different  from  the  galea,  which  was  of  leather.  ter;  by  means  of  which,  when  the  wax  of  the  mould 
CASSITERIA,   in  the  hiftory  of  foflils,  a  genus  of  is  removed,   the    melted  metal  is  conveyed  into  all  the 


cryftals,  the  figures  of  which  are  influenced  by  an  ad 
mixture  of  fome  particles  of  tin. 

The  caffiteria  are  of  two  kinds  ;  the  whitifh  pellucid 
caffiterion,  and  the  brown  caffiterion.  The  firrt  is  a 
tolerable  bright  and  pellucid  cryrtal,  and  feldom  fubject. 
to  the  common  blemilhes  of  cryftal  :  it  is  of  a  perfect 
and  regular  form,  in  the  figure  of  a  quadrilateral  pyra- 
mid ;  and  is  found  in  Devonshire  and  Cornwall  princi- 
pally. The  brown  caffiterion  is  like  the  former  in  fi- 
gure: it  is  of  a  very  fmooth  and  gloffy  furface,  and  is 
alfo  found  in  great  plenty  in  Devonshire  and  Cornwall. 

CASSITERIDES,  (anc.  geog.)  a  clufter  of  iflands  to 
the  well  of  the  Land's  End  ;  oppofite  to  Celtiberia, 
(Pliny)  ;  famous  for  their  tin,  which  he  calls  candidu?/i 
■plumbum  ;  formerly  open  to  none  but  the  Phoenicians; 
who  alone  carried  on  this  commerce  from  Gades,  con- 
cealing the  navigation  from  the  reft  of  the  world,  (Stra- 
bo.)  The  appellation  is  from  Caffiteros,  the  name  for 
tin  in  Greek.  Now  thought  to  be  the  Scilly  Iflands,  or 
Sorlings,   (Camden). 

CASSIUS,  (Spurius)  a  renowned  Roman  general  and 
conful,  whofe  enemies  accufing  him  of  afpiring  to  roy- 
alty, he  was  thrown  down  from  theTarpeian  rock,  485 
years  before  Chrift  ;  after  having  thrice  enjoyed  the 
confular  dignity,  been  once  general  of  the  horfe  under 
the  firfl  dictator  that  was  created  at  Rome,  and  twice 
received  the  honour  of  a  triumph. 

Cassius,  (Longinus)  a  celebrated  Roman  lawyer, 
flonrifhed  113  years  before  Chrift.  He  was  fo  in- 
flexible a  judge,  that  his  tribunal  was  called  the  Rock 
of  the  'vnpeached.  It  is  from  the  judicial  feverity  of 
this  Caffius,  that  very  fevere  judges  have  been  called 
C  affiant. 

Cassius,  (Cains)  one  of  the  murderers  of  Julius 
Csefar:  after  his  defeat  by  Mark  Anthony  at  the  bat- 
tle of  Philippi,  he  ordered  one  of  his  freed-men  to  put 
him  to  death  with  his  own  fword,  41  years  before 
Chrift.     See  Rome. 

CASSOCK,  or  Cassula,  a  kind  of  robe  or  gown, 
wore  over  the  reft  of  the  habit,  particularly  by  the  cler- 
gy. The  word  caifock  comes  from  the  French  cafaque, 
an  horfeman's  coat. 

CASSONADE,  in  commerce,  cafk  fugar,  or  fugar 
put  intocafks  or  cherts,  after  the  firlt  purification,  but 
which  has  not  been  refined.  It  is  fold  either  in  pow- 
der or  in  lumps  ;  the  whiteft,  and  that  of  which  the 
lumps  are  largeft,  is  the  beft.  Many  imagine  it  to 
fweeten  more  than  loaf  fugar  ;  but  it  is  certain  that  it 
yields  a  great  deal  more  fcum. 

CASSOWARY,  in  ornithology.    See  Struthio. 

CASSUMAR,  in  the  Materia  Medica,  a  root  ap- 
proaching to  that  of  zedoary. 

It  is  cardiac  and  fudorific,  and  famous  in  nervous 
cafes  ;  it  is  alfo  an  ingredient  in  many  compofitions, 
and  is  prefcribed  in  powders,  bolufes,  and  inftilions. 
Its  dofe  is  from  five  to  fifteen  grains. 


parts  which  the  wax  before  poifelfed. 

Cast,  alfo  denotes  a  cylindrical  piece  of  brafs  or 
copper,  flit  in  two,  lengthwife,  ufed  by  the  founders  in 
fand,  to  form  a  canal  or  conduit  int'heir  moulds,  where- 
by the  metal  may  be  conveyed  to  the  different  pieces 
intended  to  be  cart. 

Cast,  among  plumbers,  denotes  a  little  brazen  fun- 
nel at  one  end  of  a  mould,  for  carting  pipes  without 
foldering,  by  means  of  which  the  melted  metal  is  pour- 
ed into  the  mould. 

Cast,  or  Cafle,  in  fpeaking  of  the  eaftern  affairs, 
denotes  a  tribe,  or  number  of  families,  of  the  fame 
rank  and  profeffion.  The  divifion  of  a  nation  into 
carts  chiefly  obtains  in  the  dominions  of  the  Great 
Mogwl,  kingdom  of  Bengal,  ifland  of  Ceylon,  and  the 
great  peninfula  oppofite  thereto.  In  each  of  theft 
there  are,  according  to  father  Martin,  four  principal 
carts,  viz.  the  cart  of  the  bramins,  which  is  the  firlt 
and  molt  noble;  the  cart  of  the  rajas,  or  princes,  who 
pretend  to  be  defcended  from  divers  royal  families  ; 
the  cart  of  the  choutres,  which  comprehends  all  the 
artificers  ;  and  that  of  the  parias,  the  lowert  and  molt 
contemptible  of  all  :  though  Henry  Lord,  it  mil  ft  be 
obferved,  divides  the  Indians  about  Surat  into  fourca/h^ 
fomewhat  differently  from  Martin,  viz.  into  bramins, 
orprierts  ;  cuttery,  or  foldiers  ;  Jhtiddery,  which  we  call 
banians,  or  merchants  ;  and  wyfe,  the  mechanics  or 
artificers.  Every  art  and  trade  is  confined  to  its  pro- 
per ca/f,  nor  is  allowed  to  be  exercifed  by  any  but  thofc- 
whofe  fathers  profeffed  the  fame.  So  that  a  taylor's 
fon  can  never  rife  to  be  a  painter,  nor  a  painter's  fon 
fall  to  be  a  taylor  ;  though  there  are  fome  employ- 
ments that  are  proper  to  all  the  carts,  e.g*  every  body 
may  be  a  foldier,  or  a  merchant.  There  are  alfo  di- 
vers carts  which  are  allowed  to  till  the  ground,  but  not 
all.  The  cart  of  parias  is  held  infamous,  in  fo  much 
that  it  is  a  difgrace  to  have  any  dealings  or  converfit- 
tion  with  them  ;  and  there  are  fome  trades  in  the  call 
of  choutres,  which  debafe  their  profeffors  almort  to  (he 
fame  rank.  Thus  fhoemakers,  and  all  artificers  in  lea- 
ther, as  alfofifliermen,  and  even  ihepherds,  are  reputed 
no  better  ihzn parias 

CASTAGNO,  (AndreaDal)  hiftorical  painter,  was 
born  at  a  fmall  village  called  Caflsgno,  belonging  to 
the  territory  of  Tufcany,  in  14C9  ;  and  being  deprived 
of  his  parents,  was  employed  by  his  uncle  to  at- 
tend the  herds  of  cattle  in  the  fields  ;  but,  having  ac- 
cidentally  (een  an  ordinary  painter  at  work  in  the 
country,  he  obferved  him  for  fome  time  with  fnrprife 
and  attention,  and  afterwards  made  fuch  efforts  to  imi- 
tate him,  as  aftonifhed  all  who  faw  his  productions. 
The  extraordinary  genius  of  Andrea,  became  at  lart  a 
common  topic  ef  difcourfe  in  Florence  ;  and  fo  far 
excited  the  curiolity  ot  Bernardetto  de  Medici,  that 
he  fent  for  Andrea ;  and  perceiving  that  he  had  pro- 
mifing  talents,  he  placed  him  under  the  care  of  the 

beft 
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Caftagno,  belt  matters  who  were  at  that  time  in  Florence.     An 
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Caftalio.  clrea  diligently  purfued  his  fludies,  devoted  himfelf  en- 
'  *  '  tirely  to  practice  under  the  direction  of  his  inftructors, 
became  particularly  eminent  in  defign,  and  in  a  few 
years  made  fo  great  a  progrefs,  that  be  found  as  much 
employment  as  he  could  poffibly  execute.  He  painted 
only  in  diftemper,  and  frefco,  with  a  manner  of  colour- 
ing that  was  not  very  agreeable,  being  rather  dry  and 
hard  ;  till  he  learned  the  fecret  of  painting  in  oil  from 
Domenico  Venetiano,  who  had  derived  his  knowledge 
of  that  new  difcovery  from  Antontllo  da  Meffina.  An- 
drea was  the  firft  of  the  Florentine  artifts  who  painted 
in  oil  ;  but  although  he  was  in  the  higheft  degree  in- 
debted to  Domenico  for  difclofing  the  fecret,  yet  he 
fecretly  envied  the  merit  of  the  man  who  taught  him 
the  art  ;  and  becaufe  his  own  works  feemed  to  be 
much  lefs  admired  than  thofe  of  Domenico,  he  deter- 
mined to  a  (Tiffin  a  te  his  friend  and  benefactor.  Ke 
executed  his  defign  with  the  utmoft  ingratitude  and 
treachery  (for  Domenico  at  that  time  lived  with  him, 
and  painted  in  partnerfhip  with  him),  and  he  ftabbed 
him  at  a  corner  of  a  ftreet  fo  fecretly,  that  he  cfcaped 
nnobferved,  and  unfufpected,  to  his  own  houfe,  where 
he  compofedly  fat  down  to  work  ;  and  thither  Dome- 
nico was  foon  after  conveyed,  to  die  in  the  arms  of  his 
murderer.  The  real  author  of  fo  inhuman  a  tranfac- 
tion,  was  never  difcovered,  till  Andrea,  through  re- 
morfe  0/  confeience,  difclofed  it  on  his  death-bed,  in 
1480.     He  finifhed  feveral  considerable  works  at  Flo- 


CASTALIUS  fons,   (Strabo,  Paufanias)  ;    Cafla.    Caftalim 
liat   (Pindar,  Virgil)  :  A  fountain  at  the  foot  of  mount         !! 
ParnaiTus,  in   Phocis,  near  the   temple  of  Apollo,  or  c 
near  Delphi  ;  facred  to  theMufcs,  thence  called  Cajia- 
lides.     Its  murmurs  were  thought  prophetic,  (Nonnus, 
Lucian). 

CASTANEA,  in  botany.     See  Fagus 

CASTANETS,  Castagnettes,  or  Castanet- 
tas,  a  kind  of  muiical  inflrument,  wherewith  the 
Moors,  Spaniards,  and  Bohemians,  accompany  their 
dances,  farabands,  and  guittars.  It  Confifts  of  two 
little  round  pieces  of  wood  dried,  and  hollowed  in 
manner  of  a  fpoon,  the  concavities  whereof  are  placed 
on  one  another,  faftened  to  the  thumb,  and  beat  from 
time  to  time  with  the  middle  finger,  to  direct  their 
motion  and  cadences.  Thzcaftanets  may  be  beat  eight 
or  nine  times  in  the  fpace  of  one  meafure,  or  fecond  of 
a  minute. 

CASTANOVITZ,  a  town  of  Croatia,  fituated  on 
the  river  Unna,  which  divides  Chriltendom  from  Tur- 
key. E.  Long.  17.  20.  N.  Lat.  45.  40.  It  is  fnbjecl 
to  the  Houfe  of  Auflria. 

CASTEL,  (Lewis  Betrand),  a  learned  Jcfuit,  was 
born  at  Montpellier  in  16S8,  and  entered  among  the 
Jefuits  in  1703.  He  ftudied  polite  literature  m  his 
youth  ;  and  at  length  applied  himfelf  entirely  to  the 
ftudy  of  mathematics  and  natural  philofophy.  He 
diftinguifhed  himfelf  by  writing  on  gravity  ;  the  ma- 
thematics ;  and  on  the  mufic  of  colours,  a  very  whim- 


rence,  by  which  he  gained  great  riches,  and  as  great     fical  idea,    which  he  took  great  pains    to  reduce  to 


a  reputation  ;  but  when  his  villanous  mifconduct  be- 
came public,  his  memory  was  ever  after  held  in  the 
utmoft  detettation.  The  moft  noted  work  of  this  mafter 
is  in  the  hall  of  juftice  at  Florence,  reprefenting  the 
execution  of  the  confpirators  againil  the  houfe  of 
Medici. 

CAST  ALIO,  (Sebaftian)  was  born  at  Chetillon, 
on  the  Rhone,  in  the  year  t  J 1 5.  Calvin  conceived 
fuch  an  efteem  and  friendfhip  for  him,  during  the  ftay 
he  made  at  Strafburg  in  1540  and  154T,  that  he  lodged 
him  fome  days  at  his  houfe,  and  procured  him  a  re- 
gent's place  in  the  college  of  Geneva.     Caftalio,  after 


practice.  His  piece  on  gravity,  entitled  Tralte  de  la 
Penfateur  univerfelle,  was  printed  at  Paris,  in  1724. 
He  afterwards  publifhed  his  Mathematique  univerfelle ; 
which  occafioned  his  being  nnanimoufly  chofen  a  fel- 
low of  the  Royal  Society  of  London,  without  the 
leaft  folicitation.  He  was  alfo  a  member  of  the  aca- 
demies of  Bourdeaux  and  Rouen:  but  his  Clavecin 
oculaire  made  the  mod  noife  ;  and  he  fpent  much 
time  and  expence  in  making  an  harpfichord  for  the 
eye,  but  without  fuccefs.  He  alfo  wrote  for  and  a- 
gainft  Sir  Ifaac  Newton,  and  publifhed  feveral  other 
works  ;    the  principal  of  which  are,  Le  Plan  du  Ma~ 


continuing  in  this  office  near  three  years,  was  forced     thematique  abregee,  and  a  treatife  entitled  Optique  des 


to  quit  it  in  the  year  1544,  011  account  of  fome  parti 
cular  opinions  which  he  held  concerning  Solomon's 
long,  and  Chrift's  defcent  into  hell.  He  retired  to 
Bafil,  where  he  was  made  Greek  profefTor,  and  died 
in  that  place  in  1564,  aged  48.  He  incurred  the 
high  difpleafure  of  Calvin  and  Theodore  Beza,  for 
differing  with  them  concerning  predeftination  and  the 
punifhment  of  heretics.  His  works  are  very  confide- 
rable  both  on  account  of  their  quality  and  number. 
In  1 545,  he  printed  at  Bafil  feur  books  of  dialogues, 
containing  the  principal   hiflories  of  the  Bible  in  ele- 


Colours.      He  led  a  very  exemplary  life,  and  died  in 
1757- 

CASTELAMARA,  a  town  of  Italy,  in  the  king- 
dom of  Naples,  and  in  the  hither  Principato,  with  a 
bilhop's  fee  and  a  good  harbour.  E.  Long.  14.  2$. 
N.  Lat.  41.  40. 

CASTEL-aragonese,  aftrongtown  of  Italy,  in 
theifland  of  Sardinia,  with  a  bifhop's  fee,  and  a  good 
harbour.  It  is  feated  on  the  N.  W.  coaft  of  the  ifland, 
in  E.  Long.  8.  57.  N.  Lat.  40.  56. 

CASTEL-Branco,  a  town  of  Portugal,  and  capital 
gant  Latin;  fo  that  youth  might  thereby  make  a  pro-  of  the  province  of  Beria;  feated  on  the  river  Lyra, 
ficiency  in  piety  and  in  the  Latin  tongue  at  the  fame  35  miles  N.  W.  of  Alcantara.  W.  Long.  8.  o.  N.  Lat. 
time.     But  his  principal  work  is  a  Latin  and  French     39.  35. 

tranflation  of  the  fcriptures.  He  began  the  Latin  CASAtEL-Franco,  a  very  fmall,  but  well -fortified 
tranflation  at  Geneva  in  1542,  and  finifhed  it  at  Bafil  frontier  town  of  the  Bolognefe,  in  Italy,  belonging  to 
in  1550.     It  was  printed  at  Bafil  in  1551,  and  dedica-     the  Pope. 


ted  by  the  author  to  Edward  VI.  king  of  England. 
The  French  verfion  was  dedicated  to  Henry  II.  of 
France,  and  printed  at  Bafil  in  1555.  The  fault  which 
has  been  molt  generally  condemned  in  his  Latin  tranf- 
lation, is  the  affectation  of  ufingonly  claffical  terms. 


CASTEL-de-Vide,    a  fmall  ftrong  town  of  Alentejo. 
It  was  taken  by  Philip  V.     W.  Long.  6.  25.  N.  Lat. 

39-  J5- 

CASTEL-Folit,  a  town  of  Spain,  in  Catalonia,  feat- 
ed oh  an  inacceffible  eminence,  between  Gironne  and 

Cainpredon, 
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CaftelGan-  Campredon,  about  15  miles  from  each,  and  near  the 
dolpho     river  Fulvia. 

I    .         CASTEL-Candolpho,  a  town  of  Italy,   in  the   terri- 
K  tory  of  the  church,  with  a  caftle,  to  which  the  Pope 
retires  in  the  fummer  feafon ;    10  miles  S.   by  E.  of 
Rome.  E.  Long.  12.  46.  N.  Lat.  41.  44. 

Castel-Novo,  a  ftrong  town  of  Dalmatia,  fubject 
to  the  Venetians;  feated  on  the  gulph  of  Cataio,  in 
E.  Long.  18.  45.  N.  Lat.  42.  25. 

CASTEL-Rodrigo,  a  town  of  Portugal,  in  the  pro- 
vince of  Tra-los-Montes,  in  W.  Long.  7.  r.  N.  41.  o. 

CASTEL-Novo-de-Carfagnana,  a  town  of  Italy,  in  the 
Modenefe,  with  a  ftrong  fortrcfs.  It  is  the  capital  of 
the  valley  of  Carfagnana  ;  and  feated  on  the  river  Ser- 
chio,   1 7  miles  above  Lucca. 

Castel  del  Ovo,  a  fmall  ifland  in  the  Tufcan  Sea, 
in  the  gulph  of  Naples,  near  a  town  of  that  name,  to 
which  it  is  joined  by  a  ftone  bridge.  The  fortrefs  is 
called  Caftxl  del  Ovo,  in  which  there  is  always  a  good 
garrifon. 

CASTELBAR,  a  town  in  Ireland,  in  the  county  of 
Mayo,  and  province  of  Connaught,  35  miles  N.  of 
Galway.     W.  Long.  9.  25.  N.  Lat.  53.  45. 

CASTELL,  (Edmund)  D.  D.  a  learned  Englifh  di- 
vine of  the  1 7th  century,  dittinguifhed  by  his  (kill  in 
the  eaftern  languages.  He  was  educated  at  Cam- 
bridge; where  he  was  mafter  of  Catherine  hall,  and 
Arabic  profeilbr ;  and  was  at  length  canon  of  Canter- 
bury. He  had  the  greateft  (hare  in  the  Polyglott  bible 
of  London;  and  wrote  the  Heptaglottonpro  feptem  Cri- 
entallbuSy  ire.  On  this  excellent  work,  which  occupied 
a  great  part  of  his  life,  he  bellowed  incredible  pains 
and  expenee,  even  to  the  breaking  of  his  conftitution, 
and  exhaufting  of  his  fortune,  having  expended  no 
lefs  that  12,000  1.  upon  that  work.  At  length,  when 
it  was  printed,  the  copies  remained  unfold  upon  his 
hands.  He  died  in  1685;  and  lies  buried  in  the 
church-yard  of  Higham  Gobyon  in  Bedfordfhire,  of 
which  he  was  rector.  It  appears  from  the  infeription 
6n  his  monument,  which  he  creeled  in  his  lifetime, 
that  he  was  chaplain  to  Charles  II.  He  bequeathed 
all  his  oriental  manufcripts  to  the  univerfity  of  Cam- 
bridge, on  condition  that  his  name  fhould  be  written 
on  every  copy  in  the  collection. 

CASTELLA,  a  town  of  the  Mantuan,  in  Italy, 
about  five  miles  north-eaft  of  the  city  of  Mantua.  E. 
Long.   11.  15.  N.  Lat.  45.  30. 


CASTELLI,     (Bernard)    an  Italian   painter,    was    Caftelli 
born  at  Genoa,  in  1557;  and  excelled  in  colouring  and         II  ; 
in  portraits.     He  was  the  intimate   friend    of  Taflb,  Ca 
and  took  upon  himfelf  the  talk  of  defigning  and  etch- 
ing the  figures  of  his  Jerufalem  Delivered.     He  died 
at  Genoa  in  1629. 

Valerio  Caftelli,  one  of  his  fons,  was  born  at  Ge- 
noa in  1625,  and  furpalled  his  father.  He  particu- 
larly excelled  in  painting  battles  ;  which  he  compofed 
with  fpirit,  and  executed  them  with  fo  pleafing  a  va- 
riety, and  fo  great  freedom  of  hand,  as  gained  him 
univerfal  applaufe.  His  horfes  are  admirably  drawn,, 
thrown  into  attitudes  that  are  natural  and  becoming, 
full  of  motion,  action,  and  life.  In  that  Ityle  of 
painting  he  fhowed  all  the  fire  of  Tintoretto,  united 
with  the  fine  tafte  of  compofition  of  Paolo  Veronefe. 
He  died  in  1659.  The  works  of  this  mafter  are  not 
very  frequent  ;  but  they  are  defervedly  held  in  very 
high  efleem.  It  is  believed  that  a  greater  number  of 
his  eafel  pictures  are  in  the  collections  of  the  nobility 
and  gentry  of  England,  than  in  any  other  part  of 
Europe. 

CASTELLORUM  operatio,  caftle-work,  or  fer- 
vice  and  labour  done  by  inferior  tenants  for  the  build- 
ing and  upholding  of  caftles  of  defence  ;  towards  which 
fome  gave  perfonal  affiftance,  and  others  paid  their 
contributions.  This  was  one  of  the  three  neceffary 
charges  to  which  all  lands  among  the  Anglo-Saxons 
were  exprefsly  fubject. 

CASTELVETRO,  (Lewis)  a  native  of  Modena,, 
of  the  16th  century,  famous  for  his  Com?ne/it  on  Ari- 
fiotle's  Poetics.  He  was  profecuted  by  the  inquifuion 
for  a  certain  book  of  Melancthon,  which  he  had  tranf- 
lated  into  Italian.  He  retired  to  Baal,  where  he 
died. 

CASTIGATION,  among  the  Romans,  the  punifh- 
ment  of  an  offender  by  blows,  or  beating  with  a  wand 
or  fwitch.  Caftigation  was  chiefly  a  military  punifn- 
ment;  the  power  of  inflicting  which  on  the  foldiery 
was  given  to  the  tribunes.  Some  make  it  of  two  kinds  ; 
one  with  a  flick  or  cane  called  fnjligath ;  the  other 
with  rods,  called  fiagellatio  :  the  latter  was  the  moft 
difhonourable. 

C  ASTIG  AT  OR.  Y  for  Scolds.  A  woman  indie- 
ted  for  being  a  common  fcold,  if  convicted,  (hail  be 
placed  in  a  certain  engine  of  correction,  called  the 
trebucket,  cajligatory,  or  cucklng-jlool ;   which,  in  the 


CASTELLAN,  the  name  of  a   dignity  or  charge  Saxon  language,  fignifies  (\ic  fcoldnig-flool ;  though  now 

in  Poland  :  The  caftellans  are  fenators  of  the  king-  it  is  frequently  corrupted  into  the  duckhig-jlool;  be- 

dom,  but  fenators  only  of  the  lower    clafs,  who,  in  caufe  the  refidue  of  the  judgment   is,   thar,  when  fhe 

diets,  fit  on  low  feats,  behind   the  palatines,  or  great  is  placed  therein,  fhe  (hall  be  plunged  in  water  for  her 

fenators.     They  are  a  kind  of  lieutenants  of  provin-  punifhment 


ces,  and  command  a  part  of  the  palatinate  under  the 
palatine. 

_  CASTELLANY,  the  territory  belonging  to  any 
city  or  town,  chiefly  ufed  in  France  and  Flanders : 
Thus  we  fay,  the  caftellany  of  Lifle,  Ypres,  &c. 

CASTELLARIUS,  the  keeper  or  curator,  of  a 
eaftellum.  Gruter  gives  an  ancient  fepulchral  inferip- 
tion in  memory  of  a  caji  ell arlus. 

CASTELLATIO,  in  middle  age  writers,  the 
act  of  building  a  caftle,  or  fonifying  a  houfe, 
and  rendering  it  a  caftle.— By  the  ancient  Englifli 
laws,  caftellation  was  prohibited  without  the  king's 
efpecial  licence, 


CASTIGLIONE,  (Giovanni  Benedetto)  a  cele- 
brated painter,  was  born  at  Genoa  in  1616.  His 
firfi.  mafter  was  Gio-Battifla  Paggi.  Afterwards  he 
ftudied  under  AndreaFerrari ;  and  laflly  perfected  him- 
felf from  the  inftructions  of  Anthony  Vandyck,  who 
at  that  time  refided  at  Genoa.  He  painted  portraits, 
hiftorical  pieces,  landfcapcs,  and  caftles  :  In  the  latter 
of  which  he  is  faid  chiefly  to  have  excelled  ;  as  alfo  in 
fairs,  markets,  and  all  kinds  of  rural  fcenes.  By  this  maf- 
ter we  have  alfo  a  great  number  of  etchings,  which  are 
all  fpirited,  free,  and  full  of  tafte.  The  effect  is,  in  gene- 
ral, powerful  and  pleafing;  and  many  of  them  have  a  more 
harmonized  and  finifhed  appearance,  than  is  vifual  from 
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Cartiglione  the  point,  fo  little  affifted  by  the  graver.     His  draw-     Proper  Carthsgena,  St  Martha,  Rio  de  la  Hacha,  Veni-  CafUllaa 

II          ing  of  the  naked  figure,  though  by  no  means  correct,     fuela,  New  Andalufia,   Popayan,  and  the  newkingdom  1^ 

Caftile-de-  js  notwithftanding  managed  in  a  ftyle  that  indicates  the     of  Grenada.  t  Caftlng.^ 


Oro. 


_,  hand  of  the  matter. 

His  fon,  Francefco,  was  bred  under  himfelf,  and 
excelled  in  the  fame  fubjecls;  and  it  is  thought  that  many 
good  paintings  which  are  afcribed  to  Benedetto,  and 
are  frequently  feen  at  fales,  or  in  modern  collections, 
are  copies  after  him  by  his  fon  Francefco,  or  perhaps 
•riginals  of  the  younger  Caftiglione. 

Castiglione,  a  fmall,  but  ftrong  town  of  Italy, 
in  Mantua,  with  a  caftle.  It  was  taken  by  the  Ger- 
mans in  1701,  and  the  French  defeated  the  Im- 
perialifls  near  it  in  1706.     E.  Long.   10.  29.  N.  Lat 

43-  23. 

CASTIGLIONI,  (Balthazar)  an  eminent  Italian 
nobleman,  defcended  from  an  illoflrious  and  ancient 
family,  and  born  at  his  own  villa  at  Cafalico  in  the 
duchy  of  Milan  in  1478.  He  Audied  painting,  fculp- 
ture,  and  architecture,  as  appears  from  a  book  he 
wrote  in  favour  of  thefe  arts  ;  and  excelled  fo  much 
in  them  that  Raphael  Urbino,  and  Buonaroti,  though 


of  Grenada. 

CASTILLAN,  or  Castillane,  a  gold  coin,  cur- 
rent in  Spain,  and  worth  fourteen  rials  and  fixteen 
deniers. 

Castillan  is  alfo  a  weight  ufed  in  Spain  for  weigh- 
ing gold.  It  is  the  hundredth  p:rt  of  a  pound  Spanifh 
weight.  What  they  commonly  call  a  weight  of  gold  in 
Spain,  is  always  underflood  of  the  caftillan. 

CASTILLARA,  a  town  of  the  Mantuan  in.  Italy, 
fituated  fix  miles  north-eaft  of  the  city  of  Mantua.  E. 
Long,  it    25.  N.  Lat.  45.  20. 

CAST1LLON,  a  town  of  Perigort,  in  the  pro- 
vince of  Guienne  in  France,  fituated  on  the  river  Dor- 
donne,  16  miles  eaft  of  Bourdeaux.  W.  Long.  2.  40. 
N.  Lat.  44.  50. 

CASTING,  in  foundery,  the  running.a  metal  into 
a  mould,  prepared  for  thatpurpofe. 

Casting  of  Metals,  of  Letters,  Bells,  ire.  See  the 
article  Foundrey. 

Casting  in  Sand  or  Earth  is  the  running  of  metals 


incomparable  ariifts,  never  thought  their  works  com-     between  two  frames,  or  molds,  filled  with  fand  or  earth, 


plete  without  the  approbation  of  Count  Cailiglioni. 
When  he  was  26  years  of  age,  Guido  Ubaldo,  Duke 
of  Urbino,  fent  him  ambaflador  to  Pope  Julius  II. 
He  was  fent  upon  a  fecond  embafTy  to  Louis  XII.  of 
Fr.incc,  and  upon  a  third  to  Henry  VII.  of  England. 
After  he  had  difpatched  his  buiinefs  here,  he  return- 
ed, and  began  his  celebrated  work  intitled  the  Cour- 
tier ;  which  he  completed  at  Rome  in  1516.  This 
work  is  full  of  moral  and  political  inftruction :  and  if 
we  feek  for  the  Italian  tongue  in  perfection,  it  is  faid 
to  be  no  where  better  found  than  in  this  performance. 
A  verfion  of  this  work,  together  with  the  original  I- 
ralian,  was  publiftied  at  London  in  1727,  by  A.  P. 
Caftiglioni,  a  gentleman  of  theTame  family,  who  re- 
fided  there  under  the  patronage  of  Dr  Gibfon  bifhop 
of  London.  Count  Caftiglioni  was  fent  by  Clement  VII. 
to  the  court  of  the  Emperor  Charles  V.  in  quality  of 
legate,  and  died  at  Toledo  in  1529. 

CASTILE,  (New)  orTuE  kingdom  ofToledo, 
a  province  of  Spain,  bounded  on  the  north  by  Old 
.Caftile,  on  the  eaft  by  the  kingdoms  of  Arragon  and 
Valencia,  on  the  fouth  by  that  of  Murcia  and  Anda- 
lufia, and  on  the  weft  by  the  kingdom  of  Leon.  It 
is  divided  into  three  parts  ;  Argaria  to  the  north, 
Mancha  to  the  eaft,  and  Sierra  to  the  fonth.  Madrid 
is  the  capital.  Both  thefe  provinces  are  very  well  wa- 
tered with  rivers,  and  the  air  is  generally  pure  and 
healthy  ;  but  the  land  is  mountainous,  dry,  and  uncul- 
tivated, through  the  lazinefs  of  the  inhabitants.  The 
north  part  produces  fruits  and  wine,  and  the  fonth 
good  pafttires  and  fine  wool.  Thefe  provinces  are  di- 
vided by  a  long  chain  of  mountains,  which  run  from 
eaft  to  weft. 

Castile,  (Old)  a  province  of  Spain,  with  the  title  of 
a  kingdom.  It  is  about  192  miles  in  length,  and  115 
in  breadth  ;  bounded  on  the  fonth  by  New  Caftile, 
on  the  eaft  by  Arragon  and  Navarre,  on  the  north  by 
Bifcay  and  Afturia,  and  on  the  weft  by  the  kingdom 
of  Leon.     Burgos  is  the  capital  town. 

CASTiLE-de-Oro,  a  large  and  fertile  country  in 
South  America,  lying  to  the  weft  of  Oroonoko.     It 


wherein  the  figure  that  the  metal  is  to  take  has  been 
imprefled  en  creux,  by  means  of  the  pattern. 

Casting,  among  fculptors,  implies  the  taking  of 
cafis  and  i  mpreffions  of  figures,  bufts,  medals,  leaves,  &c. 

The  method  of  taking  of  cafls  of  figures  and  bufts 
is  moil  generally  by  the  ufc  of  plafter  of  Paris,  /'.  e. 
alabafter  calcined  by  a  gentle  heat.  The  advantage  of 
ufing  this  fubflance  preferably  to  others,  is,  that  not- 
withstanding a  flight  calcination  reduces  it  to  a  pul- 
verine  ftate,  it  becomes  again  a  tenacious  and  cohering 
body,  by  being  nioiflened  with  water,  and  afterwards 
fuffered  to  dry  ;  by  which  means  cither  a  concave  or 
a  convex  figure  may  be  given  by  a  proper  mold,  or 
model  to  it  when  wet,  and  retained  by  the  hardnefs 
it  acquires  when  dry:  and  from  thefe  qualities,  it  is 
fitted  for  the  double  pnrpofe  of  making  both  cafts,  and 
molds  for  forming  thofe  cafls.  The  particular  manner 
of  making  cafts  depends  on  the  form  of  the  fnbject  to 
be  taken.  Where  there  are  no  projecting  parts,  it  is 
\cry  fimple  and  eafy  ;  as  likewife  where  there  are  fuch 
as  form  only  aright  or  any  greater  angle  with  the  prin- 
cipal furfaceof  the  body  :  but  where  parts  project  in  lef- 
fer  angles,  or  form  a  cur ye  inclined  towards  the  princi- 
pal furface  of  the  body,  the  work  is  more  difficult. 

The  firft  ftep  to  be  taken  is  the  forming  the  mold. 
In  order  to  this,  if  the  original  or  model  be  a  bafs  re-. 
lief,  or  any  other  piece  of  a  flat  form,  having  its  fur- 
face  firft  well  greafed,  it  mnft  be  placed  on  a  proper 
table,  and  furrounded  by  a  frame,  the  fides  of  which 
muft  be  at  fuch  a  diftance  from  it  as  will  allow  a  pro- 
per thicknefs  for  the  fides  of  the  mold.  As  much 
plafter  as  will  be  fufficient  to  cover  and  rife  to  fuch  a 
thicknefs  as  may  give  fufficient  ft rength  to  the  mold, 
as  alfo  to  fill  the  hollow  betwixt  the  frame  and  the 
model,  muft  be  moiflened  with  water,  till  it  be  juft 
of  fuch  confidence  as  will  allow  it  to  be  poured  upon 
the  model.  This  muft  be  done  as  foon  as  poflible  ; 
or  the  plafter  wonld  concrete  or  fet,  fo  as  to  become 
more  tronblefome  in  the  working,  or  unfit  to  be  tifed. 
The  whole  muft  then  be  fnfTered  to  remain  in  this 
condition,  till  the  plafter  has  attained  its  hardnefs  ; 


comprehends  eight  governments;  viz.  Terra  Firma,     and  then  the  frame  being  taken  away,  th,e  preparatory 
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Gafting.     caft  or  mold  thus  formed   may  be   taken  off  from  the 
v- -'  fubject  entire. 

Where  the  model  or  original  fubject  is  of  a  round 
or  erect  form,  a  different  method  mud:  be  ■pnrfued  ; 
and  the  mold  rhiift  be  divided  into  feveral  pieces  :  or 
if  the  fubject  confifls  of  detached  and  projecting  parts, 
it  is  frequently  moft  expedient  to  cad:  fuch  parts  fepa- 
rately,  and  afterwardsjoiu  them  together. 

Where  the  original  fubject  or  mold  forms  a  round, 
or  fpheroid,  or  any  part  of  fuch  round  or  fpheroid, 
more  than  one  half  the  plafter  mud  be  ufed  without 
any  frame  to  keep  it  round  the  model  ;  and  mud  be 
tempered  with  water  to  fuch  a  confidence,  that  it  may 
be  wrought  with  the  hand  like  very  fo ft  parte;  but 
though  it  muft  not  be  fo  fluid  as  when  prepared  for 
flat  figured  models,  it  mud  yet  be  as  moift  as  is  com- 
patible with  its  cohering  fufficiently  to  hold  together: 
and  being  thus  prepared,  it  muft  be  put  upon  the  mo- 
del, and  compreiTed  with  the  hand,  or  any  flat  indru- 
ment,  that  the  parts  of  it  may  adapt  themfelves  in  the 
moft  perfect  manner,  to  thofe  of  the  fubject,  as  well 
as  be  compact  with  refpect  to  themfelves.  When  the 
model  is  fo  covered  to  a  convenient  thicknefs,  the 
whole  muft  be  left  at  reft  till  the  plafter  be  fer  and 
firm,  fo  as  to  bear  dividing  without  falling  to  pieces, 
or  being  liable  to  be  put  out  of  its  form  by  flight  vio- 
lence ;  and  it  muft  then  be  divided  into  pieces,  in  or- 
der to  its  being  taken  off  from  the  model,  by  cutting 
it  with  a  knife  with  a  very  thin  blade  ;  and  being  di- 
vided, muft  be  cautioufly  taken  off,  and  kept  till  dry  : 
but  it  muft  be  always  carefully  obferved,  before  the. 
reparation  of  the  parts  be  made,  to  notch  them  crofs 
the  joints,  or  lines  of  the  divifion,  at  proper  diftances, 
that  they  may  with  eafe  and  certainty  be  properly  con- 
joined again;  which  would  be  much  more  precarious 
and  troublefome  without  fuch  directive  marks.  The 
art  of  properly  dividing  the  molds,  in  order  to  make 
them  feparate  from  the  model,  requires  more  dexterity 
and  fkill  than  any  other  thing  in  the  art  of  cafting ; 
and  does  not  admit  of  rules  for  the  moft  advantageous 
conduct  of  it  in  every  cafe.  Where  the  fubject  is  of 
a  round  or  fpheroidal  form,  it  is  beft  to  divide  the 
mold  into  three  parts,  which  will  then  eafily  come  off 
from  the  model;  and  the  fame  will  hold  good  of  a 
cylinder,  or  any  regular  curve  figure. 

The  mold  being  thus  formed,  and  dry,  and  the 
parts  put  together,  it  muft  be  firft  greafed,  and  placed 
in  fuch  a  pofuion  that  the  hollow  may  lie  upwards, 
and  then  filled  with  plafter  mixed  with  water,  in  the 
fame  proportion  and  manner  as  was  directed  for  the 
cafting  the  mold  :  and  when  the  caft  is  perfectly  fet 
and  dry,  it  muft  be  taken  out  of  the  mold,  and  re- 
paired where  it  is  necefTary;  which  finifhes  the  ope- 
ration. 

This  is  all  that  is  required  with  refpect  to  fubjects 
where  the  furfaces  have  the  regularity  abovemen- 
tioned  :  but  where  they  form  curves  which  interfect 
each  other,  the  conduct  of  the  operation  muft  be  va- 
ried with  refpect  to  the  manner  of  taking  the  caft  of 
the  mold  from  off  the  fubjea:  or  model;  and  where 
there  are  long  projecting  parts,  fuch  as  legs  or  arms, 
they  fhould  be  wrought  in  feparate  cafts.  The  operator 
may  eafily  judge  from  the  original  fubjects,  what  parts 
will  come  off  together,  and  what  require  to  be  fepa- 
rated  ;  the  principle  of  the  whole  confifts  only  in  this, 
Vol.  IV. 


that  where  under-workings,  as  they  are  called,  occur,  Cafting;. 
that  is,  wherever  a  ftraight  line  drawn  from  the  bafis  *"  ~~^  " 
or  infertion  of  any  projection,  would  be  cut  or  eroded 
by  any  part  of  fuch  projection,  fuch  part  cannot  be 
taken  off  without  a  divifion  ;  which  mult  be  made  ei- 
ther in  the  place  where  the  projection  would  crofs  the 
flraight  line  ;  or,  as  that  is  frequently  difficult,  the 
whole  projection  muft  be  feparated  from  the  main 
body,  and  divided  alfo  lengthwife  into  two  parts  :  and 
where  there  are  no  projections  from  the  principal  fur- 
faces,  but  the  body  is  fo  formed  as  to  render  the  fur- 
face  a  compofition  of  fuch  curves,  that  a  ftraight  line 
being  drawn  parallel  to  the  furface  of  one  part  would 
be  cut  by  the  outline,  in  one  or  more  places,  of  ano- 
ther part,  a  divifion  of  the  whole  fhould  be  made,  fo 
as  to  reduce  the  parts  of  it  into  regular  curves,  which 
mud  then  be  treated  as  fuch. 

In  larger  mafles,  where  there  would  otherwife  be  a 
great  thicknefs  of  the  plader,  a  corps  or  body  may  be 
put  within  the  mold,  in  order  to  produce  a  hollow  in 
the  cad  :  which  both  faves  the  expence  of  the  plader, 
and  renders  the  cad  lighter. 

This  corps  may  be  of  wood,  where  the  forming  a 
hollow  of  a  draight  figure,  or  a  conical  one  with  the 
bafis  outward,  will  anfwer  the  end :  but  if  the  cavity 
require  to  be  round,  or  of  any  curve  figure,  the  corps 
cannot  be  then  drawn  while  entire  ;  and  confcqnently 
fhould  be  of  fuch  matter  as  may  be  taken  out  piece- 
meal. In  this  cafe,  the  corps  is  bed  formed  of  clay  ; 
which  mud  be  worked  upon  wires  to  give  it  tenacity, 
and  fufpended  in  the  hollow  of  the  mold,  by  crofs 
wires  lying  oyer  the  mouth ;  and  when  the  plader  is 
fufficiently  fet  to  bear  handling,  the  clay  muft  be 
picked  out  by  a  proper  inftrument. 

Where  it  is  defired  to  render  the  plafter  harder,  the 
water  with  which  it  is  tempered  fhould  be  mixed  with 
parchment  fize  properly  prepared,  which  will  make  it 
very  firm  and  tenacious. 

In  the  fame  manner,  figures,  buds,  &c.  may  be 
cad  of  lead,  or  any  other  metal,  in  the  molds  of  plaf- 
ter: only  the  expence  of  plader,  and  the  tedioufnefs 
of  its  becoming  fufficiently  dry,  when  in  a  very  large 
mafs,  to  bear  the  heat  of  melted  metal,  render  the  ufe 
of  clay,  compounded  with  fome  other  proper  materials, 
preferable  where  large  fubjects  are  in  quedion.  The 
clay,  in  this  cafe,  fhould  be  wafhed  over  till  it  be  per- 
fectly free  from  gravel  or  flones;  and  then  mixed  with 
a  third  or  more  of  fine  fand  to  prevent  its  cracking  ; 
or,  indead  of  fand,  coal-afhes  fifted  fine  may  be  ufed. 
Whether  plader  or  clay  be  employed  for  the  cafling  in 
metal,  it  is  extremely  necefTary  to  have  the  mold  per- 
fectly dry  ;  otherwife  the  moidure  being  rarified,  will 
make  an  explofion  that  will  blow  the  metal  out  of  the 
mold,  and  endanger  the  operator,  or  at  lead  crack  the 
mold  in  fuch  a  manner  as  to  frudrate  the  operatiom 
Where  the  parts  of  a  mold  are  larger,  or  project  much^ 
and  confequently  require  a  greater  tenacity  of  the 
matter  they  are  formed  of  to  keep  them  together, 
flocks  of  cloth,  prepared  like  thofe  defigned  for  pa- 
per-hangings, or  fine  cotton  plucked  or  cut  till  it  is 
very  fhort,  fhould  be  mixed  with  the  afhes  or  fand  be- 
fore they  are  added  to  the  clay  to  make  the  compofi- 
tion for  the  mold.  The  proportion  fhould  be  accord- 
ing to  the  degree  of  cohefion  required  :  but  a  fmall 
quantity  will  anfwer  the  end,  if  the  other  ingredients 
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Carting,    of  the  compofition  be  good,  and  the  parts  of  the  mold     muft  be  gently  ftruck  :  and  then  fuffered  to  reft  till  it    CafUng 


properly  linked  together  by  means  of  the  wires  above 
directed. 

There  is  a  method  of  taking  cafts  in  metals  from 
fmall  animals,  and  the  parts  of  vegetables,  which  may 
be  praftifcd  for  fome  purpofes  with  advantage  :  par- 
ticularly for  the  decorating  grottoes  or  rock-work, 
where  nature  is  imitated.  The  proper  kinds  of  animals 
are  lizards,  fnakes,  frogs,  birds,  or  injects;  the  cafts 
of  which,  if  properly  coloured,  will  be  exact  reprefen- 
tations  of  the  originals. 


be  cold  :  at  which  time  it  muft  be  carefully  taken  from 
the  caft,  but  without  the  leaft  force ;  for  fuch  parts  of 
the  matter  as  appear  to  adhere  more  ftrongly,  muft  be 
foitened  byfoaking  in  water,  till  they  be  entirely  loofen- 
ed,  that  none  of  the  more  delicate  parts  of  the  caft  may 
be  broken  off  or  bent. 

Where  the  alumen  plumofum,  or  talc,  cannot  eafi- 
]y  be  procured,  the  plafter  may  be  ufed  alone  ;  but  it 
is  apt  to  be  calcined  by  the  heat  ufed  in  burning  the  ani- 
mal or  vegetable  from  whence  the  caft  is  taken,  and  to 


This  is  to  be  performed  by  the  following  method,     become  of  too  incohering  and  crumbly  a  texture  :  or, 


A  coffin  or  proper  cheft  for  forming  the  mold  being 
prepared  of  clay,  or  four  pieces  of  boards  fixed  toge- 
ther, the  animal  or  parts  of  vegetables  muft  befufpend- 
ed  in  it  by  a  firing  ;  and  the  leaves,  tendrils,  or  other 
detached  parts  of  the  vegttables,  or  the  legs,  wings, 
ire.  of  the  animals,  properly  feparated  and  adjuited 
In  their  right  pothion  by  a  fmall  pair  of  pincers;  a  due 
quantity  of  plafter  of  Paris  and  calcined  talc,  in  equal 
quantities,  with  fome  alumen  plumofum,  muft  then 
be  tempered  with  water  to  the  proper  con liftence  for 
calling;  and  the  fubject  from  whence  the  call  is  to 
be  taken,  as  alfo  the  fides  of  the  coffin,  moiftened 
with  fpirit  of  wine.  The  coffin  or  cheft  muft  then  be 
filled  with  the  tempered  compofition  of  the  plafter 
and  talc,  putting  at  the  fame  time  a  piece  of  ftraight 
flick  or  wood  to  the  principal  part  of  the  body  of  the 
fubject,  and  pieces  of  thick  wire  to  the  extremities  of 
the  other  parts,  in  order  that  they  may  form,  when 
drawn  out  after  the  matter  of  the  mold  is  properly 
fet  and  firm,  a  channel  for  pouring  in  the  melted  me- 
tal, and  vents  for  the  air  ;  which  otherwife,  by  the 
rarefaction  it  would  undergo  from  the  heat  of  the  me- 
tal, would  blow  it  out  or  burft  the  mold.  In  a  fhort 
lime  the  plafter  and  talc  will  fet  and  become,  hard, 
when  the  flick  and  wires  may  be  drawn  out,  and  the 
frame  or  coffin  in  which  the  mold  was  caft  taken  away  ; 
and  the  mold  muft  then  be  put  firft  into  a  moderate 
heat,  and  afterwards,  when  it  is  as  dry  as  can  be  ren- 
dered by  that  degree,  removed  into  a  greater;  which 
may  be  gradually  increafed  till  the  whole  be  red-hot. 
The  animal,  or  part  of  any  vegetable,  which  was  in- 
cluded in  the  mold,  will  then  be  burnt  to  a  coal  ;  and 


for  cheapnefs,  Sturbridge  or  any  other  good  clay,  wafli- 
ed  over  till  it  be  perfectly  fine,  and  mixed  with  an  equal 
part  of  fand,  and  fome  flocks  cut  fmall,  may  be  employ- 
ed. Pounded  pumice  ftone  and  plafter  of  Paris,  taken 
in  equal  quantities,  and  mixed  with  wafhed  clay  in  the 
fame  proportion,  is  faidtomake  excellent  molds  for  this 
and  parallel  ufes. 

Cafts  of  metals,  or  fuch  fmall  pieces  as  are  of  a  fimi- 
lar  form,  may  be  made  in  plafter  by  the  method  directed 
for  bafs  relievos. 

Indeed  there  is  nothing  more  required  than  to  form 
a  mold  by  laying  them  on  a  proper  board ;  and  having 
furrounded  them  by  a  rim  made  of  a  piece  of  a  card,  or 
any  other  pafteboard,  to  fill  the  rim  with  foft  tempered 
plafter  of  Paris;  which  mould,  when  dry,  will ferve  for 
feveral  cafts.  It  is  neverthelefs  a  better  method  to  form 
the  mold  of  melted  fulphur  ;  -which  will  produce  a 
fharper  impreffion  in  the  caft,  and  be  more  durable  than 
thofe  made  of  plafter. 

The  cafts  are  likewife  frequently  made  of  fulphur, 
which  being  melted  muft  be  treated  exactly  in  the  fame 
manner  as  the  plafter. 

For  taking  cafts  from  medals,  Dr  Lewis  recom- 
mends a  mixture  of  flowers  of  brimftone  and  red 
lead  :  equal  parts  of  thefe  are  to  be  put  over  the  fire 
in  a  laddie,  till  they  foft  en  to  the  confiftence  of  pap; 
then  they  are  kindled  with  a  piece  of  paper,  and  ftir- 
red  for  fome  time.  The  veffel  being  afterwards  co- 
vered clofe,  and  continued  on  the  fire,  the  mixture 
grows  fluid  in  a  few  minutes.  It  is  then  to  be  poured 
on  the  metal,  previoufly  oiled  and  wiped  clean.  The 
cafts  are  very  neat ;  their  colour  fometimes  a  pretty 
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may  be  totally  calcined   to  alhes,  by  blowing  for  fome     deep  black,  fometimes  a  dark  grey  :   they  are  very  du 


time  gently  into  the  channel  and  paffages  made  for 
pouring  in  the  metal,  and  giving  vent  to  the  air,  which 
will,  at  the  fame  time  that  it  deftroys  the  remainder 
of  the  animal  or  vegetable  matter,  blow  out  the  alhes. 
The  mold  muft  then  be  fuffered  to  cool  gently  ;  and 
will  be  perfect ;  the  definition  of  the  fubftance  of  the 
animal  or  vegetable  having  produced  a  hollow  of  a 
figure  correfpondent  to  it :  but  it  may  be  neverthelefs 
proper  to  fliake  the  mold,  and  turn  it  upfide  down, 
as  alfo  to  blow  with  the  bellows  into  each  of  the  air- 
vents,  in  order  to  free  it  wholly  from  any  remainder  of 
the  afhes  ;  or,  where  there  may  be  an  opportunity  of 
filling  the  hollow  with  quickfilver  without  expence,  it 
will  be  found  a  very  effectual  method  of  clearing  the 
cavity,  as  all  duft,  afhes,.  or  fmall  detached  bodies  will 
neceffarily  rife  to  the  furface  of  the  quickfilver,  and  be 
poured  out  with  it.  The  mold  being  thus  prepared,  it 
muft  be  heated  very  hot  when  ufed,  if  the  caft  be  made 
with  copper  or  brafs:  but  a  lefs  degree  will  ferve  for 
Lead  or.  tin.:  and  the  matter  being  poured  in,  the  moid 


rable  ;  and  when  foiled,  may  be  wafhed  clean  in  fpirits 
of  wine. 

Dr  Letfom  recommends  tin-foil  for  taking  off  cafts 
from  medals.  The  thinneft  kind  is  to  be  ufed.  It 
fhould  be  laid  over  the  fubject  from  which  the  impref- 
fion is  to  be  taken,  and  then  rubbed  with  a  brufh,  the 
point  of  a  fkewer,  or  a  pin,  till  it  has  perfectly  re- 
ceived the  impreffion.  The  tin-foil  fhould  now  be 
pared  clofe  to  the  edge  of  the  medal,  till  it  is  brought 
10  the  fame  circumference:  the  medal  muft  then  be 
reverfed,  and  the  tin-foil  will  dropoff  into  a  chip-box 
or  mold  placed  ready  to  receive  it.  Thus  the  con- 
cave fide  of  the  foil  will  be  uppermoft,  and  upon  this 
plafter  of  Paris,  prepared  in  the  nfual  manner  may 
be  poured.  When  dry,  the  whole  is  to  be  taken 
out,  and  the  tin-foil  flicking  on  the  plafter  will  give, 
a  perfect  reprefentation  of  the  medal,  almoft  equal  in 
beauty  to  filver.  If  the  box  or  mold  is  a  little  larger, 
than  the  medal,  the  plafter  running  round  the  tin-foil 
will  give  the  appearance  of  a  white  frame  or  circular, 
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Calling,    border  ;    whence   the   new  made  medal  will  appear 

1 * '  more  neat  and  beautiful. 

Cafts  may  be  made  likewife  with  iron,  prepared 
in  the  following  manner:  "Take  any  iron  bar,  or 
piece  of  a  fimilar  form  ;  and  having  heated  it  red- 
hot,  hold  it  over  a  veflel  containing  water,  and 
touch  it  very  (lightly  with  a  roll  of  fulplnir,  which 
will  immediately  diflblve  it,  and  make  it  fall  in  drops 
into  the  water.  As  much  iron  as  may  be  wanted 
being  thus  difTolved,  pour  the  water  out  of  the  vef- 
fel ;  and  pick  out  the  drops  formed  by  the  melted 
iron  from  thofe  of  the  fulphur,  which  contain  little 
or  no  iron,  and  will  be  diftinguifhable  from  the  other 
by  their  colour  and  weight."  The  iron  will,  by 
this  means,  be  rendered  fo  .fufible,  that  it  will  run 
with  lefs  heat  than  is  required  to  melt  lead  ;  and  may 
be  employed  for  making  cafts  of  medals,  and  many 
other  fuch  purpofes,  with  great  convenience  and  ad- 


vantage. 


Impreffions  of  medals,  having  the  fame  effect,  as 
calls,  may  be  made  alfo  of  ifinglafs  glue,  by  the  fol- 
lowing means.  Melt  the  ifinglafs,  beaten,  as  when 
commonly  ufed,  in  an  earthen  pipkin,  with  the  ad- 
dition of  as  much  water  as  will  cover  it,  ftirring  it 
gently  till  the  whole  is  diilblved  :  then  with  a  brufli 
of  camel's  hair,  cover  the  medal,  which  Ihould  be 
previoufly  well  cleanfed  and  warmed,  and  then  laid 
horizontally  on  a  board  or  table,  greafed  in  the  part 
around  the  medal.  Let  them  reft  afterwards  till  the 
glue  be  properly  hardened  ;  and  then,  with  a  pin, 
raife  the  edge  of  it ;  and  feparate  it  carefully  from 
the  medal  :  the  call  will  be  thus  formed  by  the  glue 
"as  hard  as  horn;  and  fo  light,  that  a  thoufand  will 
fcarcely  weigh  an  ounce.  In  order  to  render  the  re- 
lief of  the  medal  more  apparent,  a  fmall  quantity  of 
carmine  may  be  mixed  with  the  melted  infinglafs  ;  or 
the  medal  may  be  previoufly  coated  with  leaf-gold 
by  breathing  on  it,  and  then  laying  it  on  the  leaf, 
which  will  by  that  means  adhere  to  it :  but  the  ufe  of 
leaf-gold  is  apt  to  impair  a  little  the  Iharpnefs  of  the 
impreflion. 

Impreffions  of  medals  may  be  likewife  taken  in 
putty  ;  but  it  Ihould  be  the  true  kind  made  of  calx  of 
tin,  and  drying  oil.  Thefe  may  be  formed  in  the 
molds,  prerioufly  taken  in  plafter  or  fulphur ;  or 
molds  may  be  made  in  its  own  fubftance,  in  the  man- 
ner directed  for  thofe  of  the  plafter.  Thefe  impref- 
fions will  be  very  fliarp  and  hard  ;  but  thegreateft 
difadvantage  that  attends  them,  is  their  drying  very 
flowly,  and  being  liable  in  the  mean  time  to  be  da- 
maged. 

Impreffions  of  prints,  or  other  engravings,  may  be 
taken  from  copper-plates,  by  cleanfing  them  thorough- 
ly, and  pouring  plafter  upon  them  :  but  the  effect  in 
this  way  is  not  ftrong  enough  for  the  eye  ;  and  there- 
fore the  following  method  is  preferable,  where  fuch 
impreffions  on  plafter  are  defired. 

Take  vermilion,  or  any  other  coloured  pigment,  fine- 
ly powdered,  and  rub  it  over  the  plate  :  then  pafs  a 
folded  piece  of  paper,  or  the  fiat  part  of  the  hand,  over 
the  plate,  to  take  off  the  colour  from  the  lights  or  parts 
where  there  is  no  engraving:  the  proceeding  mint  then 
be  the  fame  as  where  no  colour  is  ufed.  This  laft 
method  is  alfo  applicable  to  the  making  of  impreffions 
of  copper-plates  on  paper  with   dry  colours  :  for  the 


plate  being  prepared  as  here  directed,  and  iaid  on  the     Catting, 
paper  property  moiftened,  and  either  palled  under  the 
rolling-prefs,  or  any  other  way  ftrongly  forced   down 
on  the  paper,  an  impreffion  of  the  engraving  will   be 
obtained. 

Impreffions  may  be  likewife  taken  from  cop- 
per-plates, either  on  plafter  or  paper,  by  means  of 
the  fmoke  of  a  candle  or  lamp  :  if,  inftead  of  rub* 
bing  them  with  any  colour,  the  plate  be  held  over 
the  candle  or  lamp  till  the  whole  furface  become 
black,  and  then  wiped  off  by  the  fiat  of  the  hand,  or 
paper. 

Thefe  methods  are  not,  however,  of  great  ufe  in  the 
cafe  of  copper-plates,  except  where  impreffions  may 
be  defired  on  occafions  where  printing-ink  cannot  be 
procured  :  but  as  they  may  be  applied  likewife  to  the 
taking  impreffions  from  fnuff-boxes,  or  other  engraved, 
fubjects,  by  which  means  deiigns  may  be  inftantly  bor- 
rowed by  a r tills  or  curious  pcrfons,  they  may  in  fuch 
inftances  be  very  ufeful. 

The  expedient  of  taking  impreffions  by  the  fmoke 
of  a  candle  or  lamp  may  be  employed  alfo  for  bota- 
nical purpofes  in  the  cafe  of  leaves,  as  a  perfect  and 
durable  reprefentation  of  not  only  the  general  figure, 
but  the  contexture  and  difpofition  of  the  larger  fibres, 
may  be  extemporaneoufly  obtained  at  any  time.  The 
fame  may  be  neverthelefs  done  in  a  more  perfect  man- 
ner, by  the  ufe  of  linfeed  oil,  either  alone,  or  mixed 
with  a  fmall  proportion  of  colour,  where  the  oil  can  be 
conveniently  procured  :  but  the  other  method  is  valu- 
able on  account  of  its  being  practicable  at  almoft  all  fea- 
fons,  and  in  all  places,  within  the  time  that  the  leaves 
will  keep  frefh  and  plump.  In  taking  thefe  impreffions, 
it  is  proper  to  bruife  the  leaves,  fo  as  to  take  off  the 
projections  of  the  large  ribs,  which  might  prevent  the 
other  parts  from  plying  to  the  paper. 

Leaves,  as  alfo  the  petals,  or  flower-leaves,  of 
plants,  may  themfclves  be  preferved  on  paper,  with 
their  original  appearance,  for  a  confiderable  length  of 
time,  by  the  following  means.- — Take  a  piece  of  paper, 
and  rub  it  over  with  ifinglafs  glue,  treated  as  above  di- 
rected for  taking  #impreffions  from  medals;  and  then 
lay  the  leaves  in  a  proper  pofition  on  the  paper.  The 
glue  laid  on  the  paper  being  fet,  brufli  over  the  leaves 
with  more  of  the  fame  ;  and  that  being  dry  likewife, 
the  operation  will  be  finilhed,  and  the  leaves  fo  feenred 
from  the  air  and  moifture,  that  they  will  retain  their 
figure  and  colour  much  longer  than  by  any  other  treat- 
ment. 

Butterflies,  or  other  fmall  animals  of  a  flat  figure, 
may  alfo  be  preferved  in  the  fame  manner. 

Casting  is  alfo  fometimes  ufed  for  the  quitting, 
laying,  or  throwing  afide  any  thing  ;  thus  deer  caft 
their  horns,  fnakes  their  fkins,  lobfters  their  fliells, 
hawks  their  feathers,  ire.  annually. 

Caftlng  of  feathers  is  more  properly  called  moulting 
or  mewing. 

A  horfe  cafts  his  hair,  or  coat,  at  leaft  once  a-year, 
viz.  in  the  fpring  when  he  cafts  his  winter  coat  ;  and 
fometimes,  at  the  clofe  of  autumn,  he  cafts  his  fummer 
coat,  in  cafe  he  has  been  ill  kept.  Horfes  alfo  fome- 
times caft  their  hoofs,  which  happens  frequently  to 
coach-horfes  brought  from  Holland  :  thefe,  being  bred 
in  a  moift  marlhy  country,  have  their  hoofs  too  flabby  : 
fo  that  coming  into  a  drier  foil,  and  lefs  juicy  proven- 
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dcr   their  hoofs  fall  off,  and  others  that  are  firmer  fuc- 
ceed. 

Casting  a  Colt,  denotes  a  mare's  proving  abor- 
tive. 

CASTiSG-Nut,  a  fort  of  fifhing-net  fo  called,  becanfe 
it  is  to  be  caji,  or  thrown  out  ;  which  when  exactly 
done,  nothing  efcapes  it,  but  weeds  and  everything 
within  its  extent  are  brought  away. 

CASTLE,  a  fortrefs,  or  place  rendered  defenfible 
cither  by  nature  or  art.  It  frequently  fignifies  in 
Britain  the  principal  manfion  of  noblemen.  In  the  time 
of  Henry  II.  there  were  no  lefs  than  11 15  caftles  in 
England,  each  of  which  contained  a  manor. 

Castles,  walled  with  ftone,  and  ilefigned  for  refi- 
dence  as  well  as  defence,  are,  for  the  mod  part,  ac- 
cording to  Mr  Grofe,  of  no  higher  antiquity  than  the 
conqueft :  for  although  the  Saxons,  Romans,  and  even, 
according  to  fome  writers  on  antiquity,  the  ancient 
Britons,  had  caftles  built  with  ilone  ;  yet  thefe  were 
both  few  in  number,  and,  at  that  period,  through  ne- 
glect or  invafions, either  deftroyed,  or  fomuch  decayed, 
that  little  more  than  their  ruins  were  remaining.  This 
is  affertrd  by  many  of  the  hiftorians  and  antiquaries, 
and  aihVned  as  a  rcafon  for  the  facility  with  which 
William  made  himfelf  mailer  of  that  country. 

This  circu rultance  was  not  overlooked  by  fo  good 
a  general  as  the  Conqueror  ;  who,  effectually  to  guard 
againfl  invafious  from  without,  as  well  as  to  awe  his 
newly  acquired  fubjects,  immediately  began  to  erect 
caftles  all  over  the  kingdom,  and  likewife  to  repair  and 
augment  the  old  ones.  Belides,  as  he  had  parcelled 
out  the  lands  of  the  Englifh  amongft  his  followers, 
they,  to  protect  themfelves  from  the  refentment  of 
thofe  fo  defpoiled,  built  ftrong  holds  and  caftles  on 
their  eftates.  This  likewife  caufed  a  confiderable  in- 
creafe  of  thefe  fortreffes  ;  and  the  turbulent  and  un- 
fettled  ftate  of  the  kingdom  in  the  fucceeding  reigns, 
i'erved  to  multiply  them  prodigioufly,  every  baron  or 
leader  of  a  party  building  caftles;  infomuch,  that  to- 
wards the  latter  end  of  the  reign  of  king  Stephen, 
they  amounted  to  the  almoft  incredible  number  of 
1115. 

As  the  feudal  fyftem  gathered  flrength,  thefe  caftles 
became  the  heads  of  baronies.  Each  caftle  was  a  ma- 
nor :  and  its  caftelain,  owner,  or  governor,  the  lord  of 
that  manor.  Markets  and  fairs  were  directed  to  be 
held  there  ;  not  only  to  prevent  frauds  in  the  king's 
duties  or  enftoms,  but  alfo  as  they  were  efteemed  places 
where  the  laws  of  the  land  were  obferved,  and  as  fuch 
had  a  very  particular  privilege.  But  this  good  order  did 
not  long  laft :  for  the  lords  of  caftles  began  to  arrogate 
to  themfelves  a  royal  power,  not  only  within  their 
caftles,  but  likewife  its  environs  ;  exercifing  judicature 
both  civil  and  criminal,  coining  of  money,  and  arbitra- 
rily feizing  forage  and  provifion  for  the  fnbfiftence  of 
their  garrifons,  which  they  afterwards  demanded  as  a 
right  :  at  length  their  infolence  and  oppreffion  grew 
to  fuch  a  pitch,  that  according  to  William  of  New- 
bury, "  there  were  in  England  as  many  kings,  or  ra- 
ther tyrants,  as  lords  of  caftles  5"  and  Matthew  Paris 
ftyles  them,  very  nefts  of  devils  and  dens  of  thieves. 
Caftles  were  not  folely  in  the  poffefTioh  of  the  crown 
andthelay  barons,  but  even bifhopshad  thefe  fortreffes; 
though  it  feems  to  have  been  contrary  to  the  canons, 
from  a  plea  made  ufe  of  in  a  general  council,  in  favour 


of  king  Stephen,  who  had  feized  upon  the  ftrong  Caftle, 
caftles  of  the  biihops  of  Lincoln  and  Saliibury.  This  "— v— 
prohibition  (if  fuch  exifted)  was  however  very  little 
regarded  ;  as  in  the  following  reigns  many  ftrong 
places  were  held,  and  even  defended,  by  the  ecclefra- 
ftics  :  neither  was  more  obedience  afterwards  paid  to 
a  decree  made  by  the  Pope  at  Viterbo,  the  fifth  of 
the  kalends  of  June  1220,  wherein  it  was  ordained, 
that  no  perfon  in  England  fhould  keep  in  his  hands 
more  than  two  of  the  king's  caftles. 

The  licentious  behaviour  of  the  garrifons  of  thefe 
places  becomingintolerable,  in  the  treaty  between  king 
Stephen  and  Henry  11.  when  only  duke  of  Normandy, 
it  was  agreed,  that  all  the  caftles  built  within  a  certain 
period  fhould  be  demolifhed  ;  in  confequence  of  which 
many  were  actually  rafed,  but  not  the  number  ftipu- 
lated. 

The  few  caftles  in  being  under  the  Saxon  govern- 
ment, were  probably,  on  occafion  of  war  or  invafions, 
girrifoned  by  the  national  militia,  and  at  other  times 
ilightly  guarded  by  the  domeftics  of  the  princes  or 
great  perfonages  who  refided  therein  ;  but  after  the 
conqucft,  when  all  the  eftates  were  converted  into  ba- 
ronies  held  by  knight's  fervice,  caftle-guard  coming 
under  that  denomination,  was  among  the  duties  to 
which  particular  tenants  were  liable.  From  thefe 
fervices  the  bifhops  and  abbots,  who  till  the  time  of 
the  Normans  had  held  their  lands  in  frank  almoign, 
or  free  alms,  were,  by  this  new  regulation,  not  exempt- 
ed ;  they  were  not  indeed,  like  the  laity,  obliged  to 
perfonal  fervice,  it  being  fufficient  that  they  provided  fit 
and  ableperfonsto  officiate  in  their  ftead.  This  washow- 
ever  at  firft  ftoutly  oppofed  by  Anfelm  archbifhop  of 
Canterbury  ;  who  being  obliged  to  find  fome  knights  to 
attend  king  William  Rufus  in  his  wars  in  Wales,  com- 
plained of  it  as  an  innovation  and  infringement  of  the 
rights  and  immunities  of  the  church. 

It  was  no  uncommon  thing  for  the  Conqueror  and 
the  kings  of  thofe  days,  to  grant  eftates  to  men  of  ap- 
proved fidelity  and  valour,  on  condition  that  they 
lhould  perform  caftle-guard  in  the  royal  caftles,  with  a 
certain  number  of  men,  for  fome  fpecified  time  ;  and 
femetimes  they  were  likewife  bound  by  their  tenures 
to  keep  in  repair  and  guard  fome  particular  tower  or 
bulwark,  as  was  the  cafe  at  Dover  caftle. 

In  procefs  of  time  thefe  fervices  were  commuted  for 
annual  rents,  fometimes  ftyled  ward-penny,  and  wayt- 
fee,  but  commonly  cajHe-guard tents,  payable  on  fixed 
days,  under  prodigious  penalties  called  furfizes.  At 
Rochefter,  if  a  man  failed  in  the  payment  of  his  rent  of 
caftle-guard  on  the  feait  of  St  Andrew,  his  debt  was 
doubled  every  tide  dnring  the  time  for  which  the  pay- 
ment was  dc^yed.  Thefe  were  afterwards  reftrained 
by  an  act  of  parliament  made  in  the  reign  of  king 
Henry  VIII.  and  finally  annihilated,  with  the  tenures 
by  knight's  fervice,  in  the  time  of  Charles  II.  Such 
caftles  as  were  private  property  were  guarded  either  by 
mercenary  foldiers,  or  the  tenants  of  the  lord  or  owner. 

Caftles  which  belonged  to  the  crown,  or  fell  to  it 
either  by  forfeiture  or  efcheat  (circumftances  that  fre- 
quently happened  in  the  diffracted  reigns  of  the  feudal 
times),  were  generally  committed  to  thecuftody  of  fome 
trtifty  perfon,  who  feems  to  have  been  indifferently  fty- 
led governor  and  conitable.  Sometimes  alfo  they  were 
put  into  the  poiTeffion  of  the  fheriff  of  the  county,  who 
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Caftle.  often  converted  them  to  prifons.  That  officer  was 
then  accountable  at  the  exchequer,  for  the  farm  or 
produce  of  the  lands  belonging  to  the  places  entrufted 
to  his  care,  as  well  as  all  other  profits:  he  was  like- 
wife  in  cafe  of  war  or  invafion,  obliged  to  victual  and 
furnifh  them  with  munition  out  of  the  iffiies  of  his 
county;  to  which  he  was  directed  by  writ  of  privy 
feal. 

The  materials  of  which  caftles  were  built,  varied 
according  to  the  places  of  their  erection ;  but  the 
manner  of  their  conftruclion  feems  to  have  been  pretty 
uniform.  The  outiide  of  the  walls  were  generally 
built  with  the  Hones  neareft  at  hand,  laid  as  regularly 
as  their  fhapes  would  admit ;  the  iniides  were  filled  up 
with  the  like  materials,  mixed  with  a  great  quantity 
of  fluid  mortar,  which  was  called  by  the  workmen 
grout-work. 

The  geaeral  lhape  or  plan  of  thefe  caftles  depended 
entirely  on  the  caprice  of  the  architects,  or  the  form 
of  the  ground  intended  to  be  occupied:  neither  do 
they  feem  to  have  confined  themfelves  to  any  particular 
figure  in  their  towers  ;  fquare,  round,  and  poligonal, 
oftentimes  occurring  in  the  original  parts  of  the  fame 
building. 

The  iituation  of  the  caftles  of  the  Anglo-Norman 
kings  and  barons,  wasmoft  commonly  on  an  eminence, 
and  near  a  river  ;  a  fituation  on  feveral  accounts  eli- 
gible.    The   whole  fite  of  the  caftle    (which  was  fre- 
quently of  great  extent  and  irregular  figure)  was  fur- 
rounded  by  a  deep   and   broad  ditch,  fometimes  filled 
with   water,  and  fometimes  dry,  called  the  fojfe.     Be- 
fore the  great  gate  was  an  outwork,  called  a  harbacan, 
or  antemural,  which  was  a  ftrong  and  high  wall,  with 
turrets  upon  it,   defigned  for  the  defence  of  the  gate 
and  draw-bridge.     On  the  infide  of  the  ditch  flood  the 
wall  of  the  caftle,  about  eight  or  ten  feet  thick,  and 
between  20  and  30  feet  high,  with  a  parapet,  and  a 
kind  of  embrafures,  called  crennels,   on  the  top.     On 
this   wall  at  proper  diflances   fquare  towers  of  two  or 
three  flories  high  were  built,  which  ferved  for  lodging 
fome  of  the   principal  officers  of^he  proprietor  of  the 
caftle,  and  for  other  purpofes  ;  and  on  the  infide  were 
erected  lodgings  for  the  common  fervants  or  retainers, 
granaries,  ftorehoufes,  and  other  necefTary  offices.    On 
the  top  of  this  wall,  and  on  the  flat  roofs  of  thefe 
buildings,  flood  the  defenders  of  the  caftle,  when  it 
was  befieged  and  from  thence  difcharged  arrows,  darts, 
and  ftones,  on  the  befiegers.     The   great  gate  of  the 
caftle  flood  in  the  courfe  of  this  wall,  and  was  ftrongly 
fortified  with  a  tower  on  each  fide,  and  rooms  over  the 
paffage,  which  was  clofed  with  thick  folding-doors  of 
oak,  often  plated  with  iron,  and  with  an  iron  portcullis 
or   grate  let  down  from  above.     Within  this  outward 
wall  was  a  large  open  fpace  or  court  called,  in  the 
largeft  and  moft  perfect  caftles,  the  outer  bayle,  or  bal- 
lium, in   which  ftood  commonly  a  church  or  chapel. 
On  the  infide   of  this  outer  bayle  was  another  ditch, 
wall,  gate,  and  towers,   inclofing    the  inner  bayle   or 
court,  within  which  the  chief  tower  or  keep  was  built. 
This  was  a  very  large  fquare  fabric,  four  or  five  ftories 
high,  having  fmall  windows  in  prodigious  thick  walls, 
which    rendered  the   apartments  within   it  dark  and 
V   iomy.    Thisgreat  tower  was  thepalacc  of  the  prince, 
P'.-aate,  or  baron,  to  whom  the  caftle  belonged,  and  the 
reiidence  of  the  conftable  or  governor.    Under  ground 


were  difmal  dark  vaults,  for  the  confinement  of  prifon-  Cafffe; 
ers,  which  made  it  fometimes  be  called  the  dungeoiz.  '  s/ 
In  this  building  alfo  was  the  great  hall,  in  which  the 
owner  difplayed  his  hofpitaliiy,  by  entertaining  his 
numerous  friends  and  followers.  At  one  end  of  the 
great  halls  of  caftles,  palaces,  and  monasteries,  there 
was  a  place  raifed  a  little  above  the  reft  of  the  floor, 
called  the  dels,  where  the  chief  table  flood,  at  which 
perfons  of  the  higheft  rank  dined.  Though  there  was 
unqueftionably  great  variations  in  the  flrncture  of 
caftles,  yet  the  moft  perfect  and  magnificent  of  them 
feem  to  have  been  conftnuted  nearly  on  the  above  plan. 
Such,  to  give  one  example,  was  the  famous  caftle  of 
Bedford,  as  appears  from  the  following  account  of  the 
manner  in  which  it  was  taken  by  Henry  III.  A.  D. 
1224.  The  caftle  was  taken  by  four  aflaults.  "  In 
the  firft  was  taken  the  barbican;  in  the  fecond  the 
outer  ballia ;  at  the  third  attack,  the  wall  by  the  old 
tower  was  thrown  down  by  the  miners,  where,  with 
great  danger,  they  poffefled  themfeves  of  the  inner  bal- 
lia, through  a  chink;  at  the  fourth  affault  the  miners 
fet  fire  to  the  tower,  fo  that  the  fmoke  burft  out,  and 
the  tower  itfelf  was  cloven  to  that  degree,  as  to  (how 
vifibly  fome  broad  chinks:  whereupon  the  enemy  fur- 
rendered."  See  a  reprefentation  of  a  caftle  in  Plate 
CXXVII.  where  1  is  the  barbacan,  2,  the  ditch  or 
moat,  3  the  wall  of  the  outer  ballium,  4  outer  bal- 
lium,  5  the  artificial  mount,  6  the  wall  of  the  inner  bal- 
lium,  7  the  inner  ballium,  8,  the  keep  or  dungeon. 

Before  the  acceffion  of  James  VI.  to  the  throne  of 
England,  the  fituation  of  Scotland  was  fuch,  that  eve- 
ry baron's  houfe  was  more  or  lefs  fortified,  according 
to  the  power  and  confequence  of  its  lord,  or  according 
to  the  fituation  of  the  caftle.  Near  Edinburgh  or 
Stirling,  where  the  inhabitants  were  more  poliihed  in 
theirm  anners,  and  overawed  by  the  feat  of  govei  nment, 
no  more  was  necefTary  than  towers  capable  of  refifting 
the  curfory  attack  of  robbers  and  thieves,  who  never 
durft  ftop  to  make  a  regular  inveftment,  but  plundered 
by  furprife,  and,  if  repulfed,  inftantly  fled  away.  Such 
was  Melville  Caftle.  It  anciently  confifted  of  a  ftrong 
built  tower  of  three  flories,  embattled  at  the  top,  and 
was  fufficiently  ftrong  to  refill:  a  fudden  attack,  unaid- 
ed by  artillery,  or  other  engines  of  war.  But,  when 
further  removed,  as  in  Perthihire,  Invernefsfhire,  or 
Aberdeenfhire,  then  it  was  necefTary  tobebetterdefend- 
ed,  and  the  aids  of  a  peel  or  dungeon,  with  outer  walls, 
moat,  and  wet  ditch,  barnakin,  &c.  added  to  enable 
the  powerful  lord  to  refifl  the  formidable  attack  of 
his  powerful  adverfary.  The  hiflory  of  Scotland, 
fo  late  as  the  reign  of  the  Stewart  family, affords  a  num- 
ber of  melancholy  inftances  of  inveterate  feuds  among 
the  greater  and  leffer  barons  of  that  period;  by  which 
every  mode  of  fortification  then  in  ufe  was  feldom  ad- 
equate to  the  defence  of  »he  caftie  againft  the  ftorm 
or  blockade  of  the  enraged  chieftain.  The  caftle  of 
Doun  feems  to  anfwer  this  defcription  of  fortification, 
and  has  made  feveral  gallant  defences,  in  the  annals  of 
Scotland.  The  third  kind  of  fortreffes  we  meet  with 
in  Scotland  are  thofe  fuuated  on  the  borders  of  Eng- 
land, or  on  the  fea-coafts  of  the  kingdom,  and  in  the 
weftern  ifles,  and  very  remote  places.  Many  of  the  old 
caftles  in  Scotland  were  fituatcd  on  an  illand,  in  a  deep 
lake,  or  on  a  peninfnla,  which  by  a  broad  deep  cut  was 
made  an  illand.     Of  this  kind  was  Lochniaben,  in  the 
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Caftle.  ftewartry  of  Annandale,  the  caftle  of  Cloftburn  in  the 
Ihire  of  Nithfdale,  the  caftle  of  the  Rive,  fituated  on 
the  river  Dee,  in  the  (hire  of  Galloway,  Lochlcven 
caftle,  and  many  others. 

This  kind  of  fortrefs  was  only  acceffible  in  a  hard 
froft  or  by  boats  which  were  not  eafily  tranfpo'rted, 
by  a  people  diftitnte  of  good  roads  and  wheel-carriages. 
In  facl,  they  could  only  be  taken  by  furprife  or  block- 
ade; the  firft  very  difficult,  the  fecond  very  tedious  ; 
-fo  that,  before  the  ufe  of  artillery,  they  might  be  deem- 
ed almoft  impregnable.  On  that  account,  their  fitua- 
tion  was  very  defirable  in  the  inland  parts  of  Scotland. 

On  the  fea-coafts  of  Scotland  we  generally  find  the 
ftrongeft  and  moft  ancient,  as  well  as  the  moft  impreg- 
nable caftles.  Thefe  had  to  defend  themfelves  from 
the  invafion  of  the  foreign  enemy,  as  well  as  the  at- 
tacks of  the  domeftic  foe.  Thus  we  find  the  barons, 
whofe  lands  extended  to  the  fea-coaft,  perched,  like  the 
eagle,  on  the  moft  inacceflible  rocks  that  lay  within 
-their  poffeffions.  Of  this  kind  were  Slains  caftle,  Tan- 
tallon,  and  Dunotter  on  the  eaft  coaft,  and  Dunvegan  in 
the  ifle  of  Sky,  with  Dunolly  on  the  weft  coaft.  Thefe 
mull  have  been  moft  uncomfortable  retreats,  except  to 
a  barbarous  people,  or  when  a  preffing  danger  forced 
the  baron  to  feek  his  fafety  in  the  only  poffible  retreat 
left  him. 

Castle,  in  ancient  writers,  denotes  a  town  or  vil- 
lage furrounded  with  a  ditch  and  wall,  furniflied  with 
towers  at  intervals,  and  guarded  by  a  body  of  troops. 
The  word  is  originally  Latin,  cajlelhim,  a  diminutive 
from  caftrum.  Cajlelhim  originally  feems  to  have  figni- 
fied  a  fmaller  fort  for  a  little  garrifon:  though  Sueto- 
nius ufes  the  word  where  the  fortification  was  large 
enough  to  contain  a  cohort.  The  cajlella,  according 
to  Vegetius,  were  often  like  towns,  built  on  the  bor- 
ders of  the  empire,  and  where  there  were  conftant 
guards  and  fences  againft  the  enemy.  Horfley  takes 
them  for  much  the  fame  with  what  were  otherwife 
denominated  jlatio7is. 

Castle,  or  Cajlle-fteed,  is  alfo  an  appellation  given 
by  the  country-people  in  the  north  of  Britain  to  the  Ro- 
man caftella,  as  diftinguifhed  from  the  cajlra  ftativa 
which  they  ufually  call  chejlers.  Horfley  reprefents  this 
as  an  ufeful  criterion,  whereby  to  difcover  ordiftinguiih 
a  Roman  camp  or  ftation.  There  are  feveral  of  thefe 
caftella  on  Severus's  wall:  they  are  generally  60  feet 
fquare;  their  north  fide  is  formed  by  the  wall  itfelf 
which  falls  in  with  them  ;  the  intervals  between  them 
are  from  lis  furlongs  and  an  half  to  feven  ;  they  feem 
to  have  flood  clofeft  where  the  itations  arc  wideft. 
The  neighbouring  people  call  them  cajlles  or  caftle- 
Jlesd,  by  which  it  feems  probable  that  their  ancient 
Latin  name  had  been  cajleUum.  Some  modern  writers 
call  them  mile -cajlles,  or  military  cajlellce :  Horfley 
lbmetimes  exploratory  cajlles.  In  thefe  cajlella  the  a- 
reans  had  their  ftations,  who'  were  an  order  of  men 
whsfe  bufinefs  was  to  make  incurfions  into  the  ene- 
mies country,  and  give  intelligence  of  their  motions. 

Castle,  in  the  fea  language,  is  a  part  of  the  iliip, 
of  which  there  are  two  :  the  forecaftle,  being  the  ele- 
vation at  the  prow,  or  the  uppermoft  deck  towards  the 
mizen,  the  place  where  the  kitchens  are.  Hindcaftle 
Is  the  elevation  wich  reigns  on  the  ftern,  over  the 
laft  deck,  where  the  officers  cabins  and  places  ef  af- 
fembly  are. 


Castle,  (Edmund).     See  Castle.  Caftle. 

CASTLE-Bar,  a  borough  and  market-town-,  capital  II 
of  the  county  of  Mayo  in  Ireland,  is  a  well-inhabited  \  Caftor.  ^ 
place,  and  carries  on  a  brifk  tade :  it  has  a  barrack 
for  a  troop  of  horfe ;  and  there  is  here  a  charter-fchool 
capable  of  receiving  fifty  children,  and  endowed  with 
two  acres  of  land,  rent-free,  by  the  Right  Honour- 
able Lord  Lucan,  who  has  alfo  granted  a  leafe  of 
twenty  acres  more  at  a  pepper-corn  yearly. 

CASTLE-Cary,  a  remarkable  Roman  ftation  about 
four  miles  weft  from  Falkirk  on  the  borders  of  Stir- 
linglhire  in  Scotland.  It  comprehends  feveral  acres 
of  ground,  is  of  a  fquare  form,  and  is  furrounded 
with  a  wall  of  ftone  and  mortar:  all  the  fpace  within 
the  walls  has  been  occupied  by  buildings,  the  ruins  of 
which  have  raifed  the  earth  eight  or  ten  feet  above 
its  natural  furface  ;  fo  that  the  fort  now  feems  like  an 
hill-top  furrounded  with  a  funk  fence.  In  1770,  fome 
workmen  employed  in  fearching  for  ftones  for  the 
great  canal  which  pafles  very  near  it,  difcovered  fe- 
veral apartments  of  ftone  ;  and  in  one  of  them  a  great 
number  of  ftones  about  two  feet  in  length,  and  Hand- 
ing erect,  with  marks  of  fire  upon  them,  as  if  they 
had  been  employed  in  fupporting  fome  veffels  under 
which  fire  was  put.  In  a  hollow  of  the  rock  near  this 
place,  in  1771,  aconfiderable  quantity  of  wheat  quite 
black  with  age  was  feund,  with  fome  wedges  and  ham- 
mers fuppofed  to  be  Roman. 

CASTLE-Rijing,  a  borough-town  of  Norfolk  in  Eng- 
land, which  fends  two  members  to  parliament.  E. 
Long.  o.  40.  40.  N.  Lat.  52.  46. 

CASTLE-work,  fervice  or  labour  done  by  inferior  te- 
nants for  the  building  and  upholding  eaftles  of  de- 
fence, toward  which  fome  gave  their  perfonal  affift- 
ance  and  others  paid  their  contributions.  This  was 
one  of  the  three  neceffary  charges  to  which  the  Anglo- 
Saxons  were  exprefsly  fubjecT:. 

CASTLETOWN,  the  capital  of  the  ifle  of  Man, 
feated  on  the  fouth-weft  part  of  the  ifland.  It  has  a 
ftrong  caftle  ;  but  of  no  great  importance,  on  account 
of  its  diftance  from  the  rocky  and  fhallow  harbour. 
W.  Long.  4.  39.  N.  Lat  53.  30. 

CASTOR,  the  Beaver,  in  zoology,  a  genus  of 
quadrupeds  belonging  to  the  order  of  glires.  The 
fore-teeth  of  the  upper  jaw  are  truncated,  and  hollow- 
ed in  a  tranfverfe  angular  direction.  The  tops  of 
the  fore-teeth  of  the  lower  jaw  lie  in  a  tranfverfe  di- 
rection ;  and  the  tail  is  depreffed.  There  are  three 
fpecies  of  caftor,  viz. 

1.  The  fiber  or  common  beaver,  with  a  plain  ovated 
tail,  is  found  on  the  banks  of  the  rivers  in  Europe,  Afia, 
and  America.  It  has  mort  ears  hid  in  the  fur  :  a  blunt 
nofe  ;  the  fore-feet  fmall,  the  hinder  large  :  its  length 
from  nofe  to  tail  about  three  feet,  tail  about  one  foot.  It  Plate, 
is  from  the  inguinal  glands  of  this  animal  that  thecaf-  CXXXu 
tor  is  obtained  ;  it  is  contained  in  cods  or  pouches  re- 
fembling  a  dog's  tefticles.  Nothing  equals  the  art 
with  which  thefe  animals  cwnftrujft  their  dwellings. 
They  choofe  a  level  piece  of  ground,  with  a  fmall  ri- 
vulet running  through  it.  This  they  form  into  a 
pond,  by  making  a  dam  acrofs ;  fifft  by  driving  into 
the  ground  flakes  of  five  or  fix  feet  in  length,  placed 
in  rows,  wattling  each  row  with  pliant  twigs,  and  fil- 
ling the  interftices  with  clay,  ramming  it  down  clofe. 
The  fide  next  the  water  is  Hoped,  the  other  perpendi- 
cular j 
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Caftor.  cular  ;  the  bottom  is  from  ten  to  twelve  feet  thick  ; 
but  the  thicknefs  gradually  diminifhes  to  the  top; 
which  is  about  two  or  three :  the  length  of  thefe  dams 
is  fometimes  not  lefs  than  100  feet. 

Their  houfes  are  made  in  the  water  collected  by 
means  of  the  dam,  and  are  placed  near  the  edge  of  the 
ihore.  They  are  built  on  piles  ;  are  either  round  or  0- 
val ;  but  their  tops  are  vaulted,  fo  that  their  infide  re- 
fembles  an  oven,  the  top  a  dome.  The  walls  are  two 
feet  thick,  made  of  earth,  (tones,  and  flicks,  mo  ft  ar- 
tificially laid  together;  and  the  walls  within  as  neatly 
plaftered  as  if  with  a  trowel.  In  each  honfe  are  two 
openings,  the  one  into  the  water,  the  other  towards 
the  land.  The  height  of  thefe  houfes  above  the  water 
is  eight  feet.  They  often  make  two  or  three  ftories  in 
each  dwelling,  for  the  convenience  of  change  in  cafe 
of  floods.  Each  houfe  contains  from  20  to  30 beavers  ; 
and  the  number  of  houfes  in  each  pond  is  from  10  to  25. 
Each  beaver  forms  its  bed  of  mofs  ;  and  each  family 
forms  its  magazine  of  winter  provifions,  which  confift 
of  bark  and  boughs  of  trees.  Thofe  they  lodge  under 
water,  and  fetch  into  their  apartments  as  occafion  re- 
quires. Lawfon  fays,  they  are  fondeft  of  the  faffafras, 
a(h,  and  fweet  gum.  Their  fummer  food  is  leaves, 
fruits,  and  fometimes  crabs  and  craw  fifh  ;  but  they  are 
not  fond  of  fifh. 

To  effect  thefe  works,  a  community  of  two  or  three 
hundred  affembles;  each  bears  his  fhare  in  the  labour  ; 
fome  fall  to  gnawing  with  their  teeth  trees  of  great 
fize,  to  form  beams  or  piles  ;  others  roll  the  pieces  a- 
long  to  the  water  ;  others  dive,  and  with  their  feet 
fcrape  holes  in  order  to  place  them  in  ;  while  others  ex- 
ert their  efforts  to  rear  them  in  their  proper  places  : 
another  party  is  employed  in  collecting  twigs  to  wattle 
the  piles  with  ;  a  third  in  collecting  earth,  Itones,  and 
clay  ;  a  fourth  is  bulled  in  beating  and  tempering  the 
mortar  ;  others  in  carrying  it  on  their  broad  tails  to 
proper  places,  and  with  the  fame  inurnment  ram  it  be- 
tween the  piles,  or  plalter  the  infide  of  their  houfes. 
A  certain  number  of  fmart  ftrokes  given  with  their 
tails,  is  a  fignal  made  by  the  overfeer  for  repairing  to 
fuch  and  fuch  places,  either  for  mending  any  defects, 
or  at  the  approach  of  an  enemy;  and  the  whole  fociety 
attend  to  it  with  the  utmoft  affiduity.  Their  time  of 
building  is  early  in  fummer  ;  for  in  winter  they  never 
flir  but  to  their  magazines  of  provifions,  and  during  that 
feafon  are  very  fat.  They  breed  once  a-year,  and  bring 
forth  at  the  latter  end  of  the  winter  two  or  three  young 
at  a  birth. 

Befides  thefe  affociated  beavers,  is  another  fort  call- 
ed terriers,  which  either  want  induftry  or  fagacity  to 
form  houfes  like  the  others.  They  burrow  in  the 
banks  of  rivers,  making  their  holes  beneath  the 
freezing  depth  of  the  water,  and  work  up  for  a  great 
number  of  feet.  Thefe  alfo  form  their  winter  ftock  of 
provifion. 

Beavers  vary  in  their  colours;  the  fineft  are  black, 
but  the  general  colour  is  a  chefnut  brown,  more  or 
lefs  dark  :  fome  have  been  found,  but  very  rarely, 
white.  The  fkins  arc  a  prodigious  article  of  trade,  be- 
ing the  foundation  of  the  hat-manufa£tory.  In  1763, 
were  fold,  in  a  fingle  fale  of  the  Hudfon's  bay  com- 
pany, 54>°7o  fkins.  They  are  diftinguifhed  by  dif- 
ferent names.  Coat-beaver  is  what  has  been  worn  as 
coverlets  by    the  Indians  :   Parchmentrbeaver,,  becaufe 


the  lower  fide  refembles  it  :  Stage-leaver  is  the  worft,     Cafttnv 
and  is  that  which  the  Indians  kill  out  of  feafon,  on 
their  flages  or  journeys. 

In  hunting  the  beavers,  the  favages  fometimes  flioot 
them,  always  getting  on  the  contrary  fide  of  the  wind  ; 
for  they  are  very  lhy,  quick  in  hearing,  and  of  a  keen 
fcent.  This  is  generally  done  when  the  beavers  are  at 
work,  or  on  fhore  feeding  on  poplar  bark.  If  they 
hear  any  noife  when  at  work,  they  immediately  jump 
into  the  water,  and  continue  there  fome  time;  and 
when  they  rife,  it  is  at  a  diftance  from  the  place  where 
they  went  in. 

They  fometimes  are  taken  with  traps  :  thefe  are  no- 
thing but  poplar  flicks  laid  in  a  path  near  the  water  j 
which  when  the  beaver  begins  to  feed  upon,  they  caufe 
a  large  log  of  wood  to  fall  upon  their  necks,  which  is 
put  in  motion  by  their  moving  of  the  flicks,  and  confe- 
quently  requires  an  ingenious  contrivance.  The  fava- 
ges generally  prefer  this  way  of  taking  them,  becaufe 
it  does  not  damage  their  fkins. 

In  the  wintertime  they  break  the  ice  in  two  places 
at  a  diftance  from  the  houfe,  the  one  behind  the  other. 
Then  they  take  away  the  broken  ice  with  a  kind  of 
racket,  the  better  to  fee  where  to  place  their  flakes. 
They  fallen  their  nets  to  thefe,  which  have  large 
inefhes,  and  fometimes  are  eighteen  or  twenty  yards 
in  length.  When  thefe  are  fixed,  they  proceed  to  de- 
molifh  the  houfe,  and  turn  a  dog  therein  ;  which  terri- 
fying the  beaver,  he  immediately  leaves  it,  and  takes 
to  the  water  ;  'after  which,  he  is  foon  entangled  by 
the  neu 

2.  The  mofchatus,  with  a  long,  compreffed,  lan- 
ceolated  tail,  and  palmated  feet.  It  has  a  long  (lender 
nofe  like  that  of  a  fhrew-moufe  ;  no  external  ears,  and 
very  fmall  eyes.  Length  from  nofe  to  tail,  feven  in- 
ches ;  of  the  tail,  eight.  It  is  the  water-rat  of  Clufius ; 
and  inhabits  Lapland,  Ruffia,  the  banks  of  the  rivers 
Wolga  and  the  Yaick.  It  never  wanders  far  from  the 
fides  ;  is  very  flow  in  its  pace  ;  makes  holes  in  the 
cliffs,  with  the  entrance  far  beneath  the  lowefl  fall  of 
the  water  ;  works  upwards,  but  never  to  the  furface, 
only  high  enough  to  be  beyond  the  higheft  flow  of  the 
river  :  feeds  on  fifh  ;  is  devoured  by  the  pikes  and 
filuri,  and  gives  thofe  fifh  fo  flrong  a  flavour  of  mufk 
as  to  render  them  not  eatable  ;  has  the  fame  fcent  as- 
the  former,  efpecially  about  the  tail,  out  of  which  is 
cxpreffed  a  fort  of  mufk  very  much  refembling  the  ge- 
nuine kind.  The  fkins  are  put  into  chefls  among 
clothes,  to  drive  away  moths.  At  Orenburgh  the 
fkins  and  tails  fell  for  15  or  20  copees  per  hundred.. 
They  are  fo  common  near  Nizney  Novogorod,  that  the 
peafants  bring  500  a-piece  to  market,  where  they  are 
fold  for  one  ruble  per  hundred.  The  German  name 
for  thefe  animals  is  blefemratze  :  the  Ruffian  wychor 
zhol. 

3.  The  zibet-hicus,  or  mufk-rat,  with  a  long,  com- 
preffed, lanceolated  tail,  and  the  toes  of  the  feet  fepa- 
rated  from  each  other.  Length  from  nofe  to  tail, 
one  foot  ;  of  the  tail,  nine  inches.  This  fpecies  in- 
habits North  America,  breeds  three  or  four  times  in 
a  year,  and  brings  fram  three  to  fix  young  ones  at  a 
time  :  during  fummer  the  male  and  female  confort 
together:  at  the  approach  of  winter  they  unite  in 
families,  and  retire  into  fmall  round  edifices  covered 
with  a  dome,  formed  of  herbs  and  reeds  cemented. 

with: 
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•Cailor.  with  day  :  at  the  bottom  are  feveral  pipes  through 
" — *~ — '  which  they  pais  in  fearch  of  food  ;  for  they  do  not 
form  magazines  like  the  beavers  :  during  winter  their 
habitations  are  covered  many  feet  deep  with  fnow  and 
ice  ;  but  they  creep  oat  and  feed  on  the  roots  beneath  : 
they  quit  their  old  habitations  annually,  and  form  new- 
ones  :  the  far  is  foft  and  much  efteemed  :  the  whole 
animal,  during  fumrner,  has  a  moft  exquilite  fmell  of 
mu(k,  which  it  lofes  in  winter  :  perhaps  the  fcent  is 
derived  from  the  calamus  aromaticus,  a  favourite  food 
of  this  animal.  Lefcarbot  fays  they  are  very  good  to 
eat. 

CASTOR,  in  aftronomy,  a  moiety  of  the  conftella- 
tion  Gemini  ;  called  alfo  Apollo.  Its  latitude 
northwards,  for  the  year  1700,  according  to  Hevelius, 
was  io°  4' 23/;  ;  and  its  longitude,  of  Cancer,  160  4' 
I47/.  It  is  alfo  called  Rafalgenze,  Apollo,  Aphellan, 
Avellar,  and  Anelar. 

Castor  and  Pollux,  in  Pagan  mythology.  Jupiter 
having  an  amour  with  Leda,  the  wife  of  Tyndarus 
king  of  Sparta,  in  the  form  of  a  fwan,  me  brought 
forth  two  eggs,  each  containing  twins.  From  that 
impregnated  by  Jupiter  proceeded  Pollux  and  Helena, 
who  were  both  immortal;  from  the  other  Caftor  and 
Clytemneftra,  who  being  begot  by  Tyndarus  were 
both  mortal.  They  were  all,  however,  called  by  the 
common  name  of  Tyndarida.  Thefe  two  brothers  en- 
tered into  an  inviolable  friendfhip  :  they  went  with  the 
other  noble  youths  of  Greece  in  the  expedition  to 
Colchis,  and,  on  feveral  occafions,  fignalized  them- 
felves  by  their  courage  ;  but  Caftor  being  at  length 
killed,  Pollux  obtained  leave  to  fhare  his  own  immor- 
tality with  him  ;  fo  that  they  are  faid  to  liveand  die 
alternately  every  day  :  for,  being  tranflated  into  the 
Ikies,  they  form  the  conftellation  of  gemini,  one  of 
which  ftars  rifes  as  the  other  fets. 

A  martial  dance,  called  the  Pyrrhic  or  Cajlorian 
dance,  was  invented  in  honour  of  thofe  deities  whom 
the  Cephelenfes  placed  among  the  Dii  Magni,  and  of- 
fered to  them  white  lambs.  The  Romans  alfo  paid 
them  particular  honours  on  account  of  the  affiftance 
they  are  faid  to  have  given  them  in  an  engagement 
againft  the  Latins ;  in  which,  appearing  mounted  on 
white  horfes,  they  turned  the  fcale  of  victory  in  their 
favour,  for  which  a  temple  was  eredted  to  them  in 
the  forum. 

Castor,  and  Pollux,  a  fiery  meteor,  which  at  fea  ap- 
pears fometimes  flicking  to  a  part  of  the  flvip,  in  form 
of  one,  two,  or  even  three  or  four  fire-balls :  when 
one  is  feen  alone,  it  is  more  properly  called  Helena  ; 
two  are  denominated  Caftor  and  Pollux,  and  fometimes 
Tyndaridae.  Caftor  and  Pollux  are  called  by  the  Spa- 
niards, San  Elmo  ;  by  the  French,  St  Elme,  St  Ni- 
cholas, St  Clare,  St  Helene  ;  by  the  Italians,  Her- 
mo  ;  by  the  Dutch,  Vree  Vuuren. 

Caftor  and  Pollux  are  commonly  judged  to  portend 
a  ceffation  of  the  ftorm,  and  a  future  calm  ;  being 
rarely  feen  till  the  tempeft  is  nigh  fpent.  Helena 
alone  portends  ill,  and  witnefTcs  the  fevered  part  of 
the  ftorm  yet  behind.  When  the  meteor  flicks  to  the 
.malts,  yards,  &c.  they  conclude,  from  the  air's  not 
having  motion  enough  to  diffipate  this  flame,  that  a 
profound  calm  is  at  hand  ;  if  it  flutter  about,  it  indi- 
cates a  ftorm. 


CASTOREUM,  in  the  Materia  Medica,  castor  ;  Caftorcmn, 
the  inguinal  glands  of  die  beaver.     The  ancients  had  Oattration. 

a  notion  that  it  was  lodged  in  the  tefticles  ;  and  that  v"""~~ 

the  animals,  when  hard  prefted,  would  lute  them  off, 
and  leave  them  to  its  purfuers,  as  if  confeious  of  what 
they  wanted  to  deftroy  himfor.  The  beft  fort  of  caftor 
is  what  comes  from  Ruflia.  So  much  is  Ruffian  caftor 
fuperior  to  the  American,  that  two  guineas  per  pound 
is  paid  in  Britain  for  the  former,  and  only  8s  6d.  for 
the  latter.  The  Ruffian  caftor  is  in  large  hard  round 
cods,  which  appear,  when  cut,  full  of  a  brittle,  red, 
liver-coloured  fubftance,  interfperfed  with  membranes 
and  fibres  exquifitely  interwoven.  An  inferior  fort 
is  brought  from  Dantzic,  and  is  generally  fat  and  moift. 
The  American  caftor,  which  is  the  worft  of  all,  is  in 
longiui  thin  cods.  Ruffia  caftor  has  a  ftrong  difagreea- 
ble  fmell  ;  and  an  acrid,  bitterifh,  and  naufeous  tafte. 
Water  extracts  the  naufeous  part,  with  little  of  the 
finer  bitter  ;  rectified  fpirit  extracts  this  laft  without 
much  of  the  naufeous  ;  proof-fpirit  both  :  water  ele- 
vates the  whole  of  its  flavour  in  diftillation  ;  rectified 
fpirit  brings  over  nothing.  Caftor  is  looked  upon  as 
one  of  the  capital  nervine  and  antihyfteric  medicines  : 
fome  celebrated  practitioners,  neverthelefs,  have  doubt- 
ed its  virtues  ;  and  Newman  and  Stahl  declare  it  infig- 
nificant.  Experience,  however,  has  ihown  that  the 
virtues  of  caftor  are  confiderable,  tho'  lefs  than  they 
have  been  generally  fuppofed. 

CASTRATION,  in  furgery,-  the  operation  of  geld- 
ing, i.  e.  of  cutting  off  the  tefticles,  and  putting  a  male 
animal  out  of  a  capacity  of  generation. 

Caftration  is  much  in  ufe  in  Afia,  efpecially  among 
theTurks,  whopractifeit  on  their  (laves,  to  prevent  any 
commerce  with  their  women.  TheTurks  often  make 
a  general  amputation. 

Caftration  alfo  obtains  in  Italy,  where  it  isufed  with 
a  view  to  preferve  the  voice  for  tinging.  SeeEuNUCH. 

The  Perfians,  and  other  eaftern  nations,  have  di- 
vers methods  of  making  eunuchs,  different  from  thofc 
which  obtain  in  Europe  :  we  fay,  of  making  eunuchs, 
for  it  is  not  always  done  among  them  by  cutting,  or 
even  collifion.  Cicuta  and  other  poifonous  herbs  do  the 
fame  office,  as  is  (hewn  by  Paulus  iEgineta.  Thofe  eu- 
nuchifed  in  this  manner  are  called  thlibia.  Befides 
which  there  is  another  fort  named  thlafia,  in  whom  the 
genitals  are  left  entire,  and  only  the  veins  which  mould 
feed  them  are  cut ;  by  which  means  the  parts  do  indeed 
remain,  but  fo  lax  and  weak,  as  to  be  of  no  ufe. 

Caftration  was  for  fome  time  the  punifhment  of  adul- 
tery. By  the  laws  of  the  Vifigoths,  fodomites  under- 
went the  fame  punifhment. 

By  the  civil  law,  it  is  made  penal  in  phyficians  and 
furgeons  to  caftrate,  even  with  confent  of  the  party, 
who  is  himfelf  included  in  the  fame  penalty,  and  his 
effects  forfeited.  The  offence  of  Mayhem  by  caftra- 
tion is,  according  to  all  old  writers,  felony  ;  though 
committed  upon  the  higheft  provocation.  See  a  record 
to  this  purpofe  of  Henry  III.  tranferibed  by  Sir  Edward 
Coke,  3  Inft.  62.  or  Blackftone's  Com.  vol.  iv.  p. 
206. 

Caftration  is  fometimes  found  neceflary  on  medicinal 
confiderations,  as  in  mortifications,  and  fome  other  dif- 
eafes  of  the  tefticles,  efpecially  the  farcocele  and  vari- 
cocele.   Some  have  alfo  ufed  it  in  maniac  cafes. 

Cas- 
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Cafcration,      Castration  is   alfo  in  fome  fort  practifed  ©n  wo-  ous  family  of  the   Cafiracani.     The  lady   havin^  no  Caftruccio- 

Caftruccio.  men.     Athenaeus    mentions,    that    king  Andramytes  children,  they  refolved  to  bring  him  up,   and  educated 

'      k/~~^  was  the  firfl  who  caftrated  women.     Hefychius   and  himascarefully  as  if  he  had  been  their  own.  They  in- 

Suidas  fay  Gyges  did  the  fame  thing.  Galen  obferves,  tended  him  for  a  prielt ;   but  he  was  fcarcely  14  years 

that  women  cannot   be  caflrated    without  danger   of  old  when  he  began  to  devote  himfelf  to  military  fports, 

life,    and  Dalechampius,  on  the  forementioned  paffage  and   thofe  violent    exercifes    which   fuited  his    great 

of  Athenseus,  holds,  that  it   is  only  to  be  underftood  flrength  of  body.     The  factions  named  the  Guelfs  and 

of  fimple  padlocking.  Gibsiines  then  fhared  all  Italy  between  them.;  divided 

Castration,  in  refpeit  of  brutes,  is  called  Geld-  the  popes  and  the  emperors;  and  engaged  in  their  dif- 

ing  and  Spaying.  ferent  interells  not  only  the  membersof  the  fame  town, 

Castration  alfo  denotes  the  art  of  retrenching,  or  but  even  thdfe  of  the  fame  family.     Francifco,  a  con- 

cntting  away  any  part  of  a  thing  from  its  whole. — Caf-  llderable  perfon    on  the  fide  of  the  Gibelines',  obfer- 

trating  a  book,   among  bookfellers,   is  the  taking  out  irig  Caflruccio's  uncommon  fpiric  and  great  qualities, 

fome   leaf,  fheet,  or  the  like,   which  renders  it  imper-  prevailed    with    Antonio  to  let  him  turn  foldier;    on 

feet  and  unfit  for  iale.     The  term    is  alfo  applied  to  which  Caftruccio  foon  became  acquainted  with   every 

the    taking  away   particular   pannages,   on    account    of  thing   belonging   to  that  profeffion,  and  was  made  a 

their  obfeenity,  too  great   freedom  with  refpect  to  go-  lieutenant  of  a  company  of  foot  by  Francifco  Guinigi. 


verment,   Sec. 

Castration,  among  botanifts,  a  term  derived  from 
the  fancied  analogy  betwixt  plants  and  animals.  The 
caflration  of  plants  coniifts  in  cutting  ofFthe  anther<zt 
or  tops  of  the  ftamina,  before  they  have  attained  ma- 
turity and  difperfed  the-pollen  or  fine  dull:  contained 
wichin  their  fubftance.  This  operation  has  been  fre- 
quently practifed  by  the  moderns,  with  a  view  to  efta- 
blifli  or  confute  the  doftriue  of  the  fexes  of  plants  ;  the 
antherse  or  tops  being  confidered  by  the  fexualifts  as 
the  male  organs  of  generation.  The  experiment  of 
caflration  fucceeds  principally  on  plants  which,  like 
the  melon,  have   their  male  flowers  detached  from  the 


In  his  firft  campaign  he  gave  fuch  proofs  of  his  cou- 
rage -ind  conduct  as  fpread  his  fame  all  over  Lombardy ; 
and  Guinigi,  dying  foon  after,  committed  to  him  the 
care  of  his  fon  and  the  management  of  his  eflate.  Stilt 
diitinguhhing  himfelf  by  his  exploits,  he  filled  his  com- 
mander in  chief  with  fuch  jealoufy  and  envy,  that  he 
was  imprifoned  by  flratagem  in  order  to  be  put  to 
death.  But  the  people  of  Lncca  foon  releafed  him, 
and  alterwards  chofe  him  for  their  fovereign  prince. 
The  Gibdines  confidered  him  as  the  chief  of  their 
party;  and  thofe  who  had  been  banifhed  from  their 
country  fled  to  him  for  protection,  and  unanimoufly 
promifed  that  if  he  could  reftore  them  to  their  eftates, 


female.    In  fuch  as  have  both  male  and  female  flowers  they  would  ferve  him  fo  effectually  that  the  fovereign- 

contained  within  the  fame  covers,  this  operation  can-  ty  of  their  country   fhould  be  his  reward.     Flattered 

not  be  eafily  performed  without  endangering  the  neigh-  by  thefe  promifes,  he  entered  into  a  league  with  the 

bouring   organs.     The  refult  of  experiments  on  this  prince   of  Milan.     He  kept  his    army  confhntly  on 

fubject  by  Linnxus,   Alflon,  and  other  eminent  bota-  foot,  employing  it  as  belt  fuited  his  own  defigns.     For 

nifts,  may  be  feen  under  the  article  Botany,  feet.  iii.  fervices  he  had^done  the  pope,  he  was  made  fenator  of 

CASTREL,  a  kind  of  hawk  refensbling  the  lanner  Rome  with  more  than  ordinary  ceremony;  but  while 

in  fhape,  but  the  hobby  in  fize.     The  caflrel  is  alfo  there,  received  news  which  obliged  him  to  haflen  back 

called  keftrel,   and   is  a  flow  and  cowardly  kind ;  her  to  Lucca.     The   Florentines  entered  into  a  war  with 

game  is  the  grous,_  though  flie  will  kill  a  partridge.  him,  but    Caftruccio  fought  his  way  through  them; 

CASTRES,  a  city  of  Languedoc  in  France,    about  and   the  fupreme  authority  of  Tufcany  was  ready  to 

3  J  miles  eafl  of  Thouloufe.   E.  Long.  2.  and  N.  Lat.  fall  into  his  hands,  when  a  period  was  put  to  his  life. 


43.  40.     It  is  a  bifhop's  fee. 

CASTRO,  the  capital  of  the  ifland  of  Chiloe,  on 
the  coafl  of  Chili  in  South  America.  W.  Long.  82. 
S.  Lat.  43. 

Castro  is  alfo  the  capital  of  a  duchy  of  the  fame 
name  in  the  Pope's  territories  in  Italy,  litnated  on  the 
confines  of  Tufcany.  E.  Long.  12.  35.  N.  Lat. 
42.  30. 

Castro,  (Pietro  de)  a  celebrated  painter,  who 
flonriihed  about  the  middle  of  the  17th  century.  The 
fubjects  which  this  great  artift  chofe  to  paint,  were  what 
are  diftinguifhed  by  the  name  of  ftill  life,  vafes,  fhells, 
mufical  inflruments,  gems,  veffels  of  gold,  filver,  and 
cryftal,  books,  and  rich  bracelets ;  and  in  thofe  fub- 
jects his  choice  and  difpofition  were  elegant,  and  his 
execution  admirable. 

CASTRUCCIO,  (Caflracani)  a  celebrated  Italian 
general,  was  born  (nobody  knows  of  whom)  at  Luc- 
ca in  Florence  in  1284,  and  left  in  a  vineyard  cover- 
ed with  leaves,  where  he  was  found  by  Dianora  a 
widow  lady,  ihe  fifter  of  Antonio,  a  canon  of  St  Mi 


In  May  1328,  he  gained  a  complete  victory  over  his 
enemies,  who  amounted  to  30,000  foot  and  10,000 
horfe  ;  in  which  22,000  of  them  were  flain,  with  the 
lofs  of  not  quite  16,000  of  his  own  men:  but  as  he 
was  returning  from  the  field  of  battle,  tired  with  the 
action,  and  covered  with  fweat,  he  halted  a  little,  in 
order  to  thank  and  carefs  his  foldiers  as  they  pafled  ; 
when,  the  north  wind  blowing  upon  him,  he  was  im- 
mediately feized  with  an  ague,  which  he  at  firft  ne- 
glected, but  it  carried  him  off  in  a  few  days,  in  the 
44th  year  of  his  age. 

Machiavel,  who  has  written  the  life  of  Caftruccio, 
fjys,  that  he  was  not  only  an  extraordinary  man  in  his 
own  age,  but  would  have  been  fo  in  any  other.  He 
was  of  a  noble  afpect,  and  of  the  moft  winning  addrefs. 
He  had  all  the  qualities  that  make  a  man  great;  was 
grateful  to  his  friends,  juft  to  his  fubjects,  terrible  to 
his  enemies.  No  man  was  more  forward  to  encounter 
dangers;  no  man  more  careful  to  efcape  them.  He 
had  an  uncommon  prefence  of  mind,  and  often  made 
repartees  with  great  fmartnefs.     Some  of  them  are  re- 


chael  in  Lucca,  who  was  defcended  from  the  illuftri-     corded,  which  difcover  a  fingnlar  turn  of  humour; 
Vol.  IV  Hh  and, 
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Cttrtccio  and   for  a  fpecimen,  we  (hall  mention  three  or  four  of     by  the   reddendo  of    his  charter  upon  certain  c.fual   Canity 
them.— Palling  one  day  through  a  itreet  where  there      events. 


II  U1CUJ. i»'""fa    —    --/   ——-or       - 

Cafualty.  was  a  houfe  of  bad  fame,  he  furprifed  a  young  man, 
'"  who  was  juft  coming  out,  and  who,  upon  feeing  him, 
was  all  over  blufhes   and  confufion:   "  Friend,  you 
fhould  not  be  alhamed  when  you  come  out,  but  when 


Casualty,  in  Metallurgy.     See  Casualty.  JJfJSJ 

CASUIST,  a  perfon  who  propofes  to  refolve  cafes 
of  conscience.  Efcobar  has  made  a  collection  of  the 
opinions  of  all  the  cafuifts  before  him.     M.  Le  Feore, 


oe  ainamea  wiicn  yuu  i-unic  uui,  uui   wuvn  ^n..^^  ^  .„.  .. — 

so]n/-_Oneafkingafavourofhimwitha  thou-  preceptor  of  Louis  XIII.  called  the  books  of  the  ca 

£nd  impertinent  and  fuperfluous  words:  -  Hark  you,  fuifts  the  art  of  quibbling  with  God;   which  does  not 

friend,  when  you  would  have  any  thing  with  me  for  feem  far  from  truth    by  reafoa  of -the  ^^jf^ 

he  future,  fend   another  man  to"  afk  5  "-Another  ftinctons  and  fubtleties  they  abound  withal.     Mayer 

ereat  talker  having  tired  him  with  a  tedious  difcourfe,  has  publifhed  a  bibhotheca  of  cafuifts,  containing  an 

excufed  himfelf  at  laft,  by  faying,  he  was  afraid  he  had  account  of  all  the  writers  on  cafes  of  confidence,  ran- 

becn troublefome.  -No  iJdeS,  (replied  he),  for  I  ged  under  three  heads ;  ^<"«^"*<^3    be 

did  not  mind  one  word  you  faid."— He  was  forced  to  Lutheran,  the  fecond  the  Calvimft,  and  the  third  the 

rut   a  citizen  of  Lucca  to  death,  who  had  formerly  Romifii  cafuifts. 

been  a  great  inftrument  of  his  advancement;  and  being         CASUISTRY,    the  dotone    and    fcience  of  con- 
reproached  by  fomebody  for  having  dealt  fo  feverely  fcience  and  its  cafes,  with  the  rules  and  principles  ot 
with  an  old  friend,   replied,  "No,   you  are  miftaken,     refolving  the  fame  ;  drawn partly  from  natural  reafon 
it  was  with  a  new  foe."-One  of  his  courtiers,  defi-     or  equity  ;  partly  from  authority  of  fenpture,  the  ca- 
rous  to  reeale  him,  made  a  ball  and  invited  him  to  it.     non  law,  councils,  fathers,  ire     To  caiuiftry  belongs 
Caflruccio  came,  entertained  himfelf  among  the  ladies,     the  decifion  of  all  difficulties  anting  about  what  a  man 
danced,  and  did  other  things  which  did  not  feem  to     may  lawfully   do  or  not  do  ;  what .is  fin  or  not  tin; 
comport  with   the  dignity  of  his  rank.     One  of  his     what  things  a  man  is  obliged  to  do  m  order  to  un- 
friends intimating  that  fuch  freedoms  might  diminiui     charge  his  duty,  and  what  he  may  let  alone  without 
the  reverence  that  ought  to  be  paid  him:  "  I  thank     breach  of  it.  •.  # 
voufor  your  caution;  bat  he  who  is  reckoned  wife  all         CASUS  amissionis,  in  Scots  law,  m  actons  pro- 
the  day    will  never  be  reckoned  a  fool  at  night."            ving  the  tenor  of  obligations  inextinguilhable   by  the 
CASTR.UM    doloris,     in  middle-aged    writers,      debtors  retiring  or  cancelling  them,  it  is  neceflary  tor 
denots  a  catafalco,   or   a  lofty  tomb  of  ftate,  ereded     the  pnrfuer,  before  he  is  allowed  a  proof  of  the  tenor, 


in  honour  of  fome  perfon  of  eminence,  ufually  in  the 
church  where  his  body  is  interred  ;  and  decorated  with 
arms,  emblems,  lights,  and  the  like. 

Ecclefiaftical   writers  fpeak  of  a  ceremony  of  confe- 
crating  a  caftrum  doloris  ;  the  edifice  was  to  be  made 


to  condefcend  upon  fuch  a  cafus  amiflio7iis,  or  accident 
by  which  the  writing  was  deftroyed,  as  {hows  it  was 
loft  while  in  the  writer's  poffeffion. 

CAT,  in  zoology.     See  Felis. 

Cat,   in  fe a- affairs,    a  fliip  employed  in  the  coal- 


cratine  a  caitrum  aoions  ;   cue   cuuncwMw^imuv  v,«i,   .*.  —  »  - -,     '       r     7 r    '    ,  ,       T    •     j-r 

to  reprefent  the  body   of  the  deceafed,  and    the  prieft  trade,  formed  from   the  Norwegian  model.     It  is  dil- 

and  deacon  were  to  take  their  pofts,  and  fay  the  pray-  tinguifhed    by  a  narrow  ftern,  projecting  quarters,  a 

r.rs  after  the  fame  manner  as  if  the  corpfe  were  adually  deep  waifte,  and  by  having  ornamental  figures  on  the 

prefent  prow.     Thefe  veffels  are  generally  built  remarkably 

CASTS      See  Casting.  ftrong,  and  carry  from  four  to  fix  hundred  tons,  or, 

CASU  coNsiMiLi,  in  law  a  writ  of  entry  granted  in  the  language  of  their  own  mariners,  from  20  to  30 

where  a  tenant,   by  courtefy  or  for  life,  aliens  either  keels  of  coals 


in  fee,  in  tail,  or  for  the  term  of  another's  life.  _  It  is 
brought  by  him  in  reverfion  againft  the  perfon  to 
whom  fuch  tenant  does  fo  alien  to  the  prejudice  of  the 
reveriioner  in  the  tenant's  life-time. 

C.4SV-Prov:fo,  in  law,  a  writ  of  entry  founded  on  the 
ftaiute  of  Gioucefter,  where  a  tenant  in  dower  aliens 
the  lands  (he  fo  holds  in  fee,  or  for  life;  and  lies  for 
the  party  in  reverfion  againft  the  alienee. 

CASUAL,    foinething    that    happens    fortuitoufiy, 


Cat,  is  alfo  a  fort  of  ftrong  t3ckle,  or  combination 
of  pullies,  to  hook  and  draw  the  anchor  perpendicu- 
larly up  to  the  cat-kead.     See  CAT-Heads. 

Cat's  Eye,  or  Sun-Jlone,  of  the  Turks,  a  kind  of  gem 
found  chiefly  in  Siberia.  Cat's-eye  is  by  the  Latins 
called  occulus  cati,  and  fometimes  onycopalus,  ashaving 
white  zones  or  rings  like  the  onyx;  and  its  colours 
variable  like  opal,  from  which  laft  it  differs  chiefly  by 
its  fuperior  hardnefs.     It  is  very  hard,  and  femitranf- 


wi'hoitt  any  defign,  or  any  meafures  taken  to  bring  it  parent  and  has  different  points,   from  whence  the  light 

"    *■  is  reflected  with  a  kind  of  ycllowifh  radiation  foine- 

°  Casual- Reveres,  are  thofe  which  arife  from  for-  what  fimilar  to  the  eyes  of  cats,  from  whence  it  had 

feuures,  confifcations,  deaths,  attainders,  &c.  its  name.     The  beft  of  them  are  are  very  fcarce,  and 

CASVAL-Th-ology,  a  denomination  given  to  what  is  jewellers  cut  them  round  to  the  greateft  advantage, 

more  frequently  called  Casuistry.  One  of  thefe  ftones,  an  inch  in  diameter,  was  in  the 

CASUALTY,    in   general   fenfe,  denotes  an  acci-  poffeffion  ot  the  duke  of  Tufcany. 

dent   or  a  thing  happening  by  chance,  not  defign.     It  CAT-FiJh,  in  ichthyology.   See  Sqjjalus. 

is"  particularly   ufed    for  an   accident  producing  unna-  CAT-Cui,  a  denomination  given  to  imall  firings  for 

tnral  death  fiddles,  and  other  inftruments,  -made  of  the  lnieftines 

Casualty,  in  Scots  law.    Cafualties  of  a  fuperior,  of  Iheep  or  lambs,  dried  and  twilled  together,  either 

are    thofe    duties    and    emoluments    which  a  fuperi-  fingly,  or  feveral  together.     Thefe  are  fometimes  co- 

or  has  right  to  demand  out  of  his  vaffal's  cftate,  over  loured  red,  lometimes  blue,  but  are    commonly   left 

and   befides    the   conftant   yearly    dudes  eftabliihed  whitiih  or  brownim,.  the  natural  colour  of  the :  gus. 

They 


CAT 
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Cat-harp- 
ings 

II 
Catacomb. 


They  are  alfo  ufed  by  watch-makers,  cutlers,  turners, 
and  other  artificers.  Great  quantities  are  imported 
into  England,  and  other  northern  countries,  from  Ly- 
ons and  Italy. 

Cm- Earplugs,  a  purchafe  of  ropes  employed  to 
brace  in  the  ihrowds  of  the  lower  mafts  behind  their 
yards,  for  the  double  purpofe  of  making  the  fhrowds 
more  tight,  and  of  affording  room  to  draw  in  the 
yards  more  obliquely,  to  trhu  the  fails  for  a  fide-wind, 
when  they  are  faid  to  be  clofe  hauled. 

C-tT-Eeads,  two  flrong  fhort  beams  of  timber,  which 
project,  almoft  horizontally  over  the  ihip's  bows  on 
each  fide  of  the  bow-fprit;  being  li&e  two  radii  which 
extend  from  a  centre  taken  in  the  direction  of  the 
bow-fprit.  That  part  of  the  cat-head  which  refts  upon 
the  forecaftle,  is  fecurely  bolted  to  the  beams  :  the 
other  part  projects  like  a  crane  as  above  defcribed,  and 
carries  in  its  extremity  two  or  three  fmail  wheels  or 
fheaves  of  brafs  or  ftrong  wood,  about  which  a  rope 
called  the  cat-fall  pafles,  and  communicates  with  the 
cat-block,  which  alfo  contains  three  fheaves.  The 
machine  formed  by  this  combination  of  pullies  is  called 
the  Cat,  which  ferves  to  pull  the  anchor  up  to  the  cat- 
head, without  tearing  the  Ihip's  fides  with  its  flukes. 
The  cat-head  alfo  ferves  to  fufpend  the  anchor  clear  of 
the  bow,  when  it  is  neceffary  to  let  it  go:  it  is  fiip- 
ported  by  a  fort  of  knee,  which  is  generally  ornament- 
ed with  fculpture.     See  Plate  CXXVIII. 

The  cat-block  is  filled  with  a  large  and  ftrong  hood, 
which  catches  the  ring  of  the  anchor  when  it  is  to  be 
drawn  up. 

CAT-Mint.     See  Mentha. 

CAT-Salt,  a  name  given  by  the  falt-workers  to  a 
very  beautifully  granulated  kind  of  common  fait.  It 
is  formed  out  of  the  bittern,  or  leach-brine,  which  runs 
from  the  fait  when  taken  out  of  the  pan.  When  they 
draw  out  the  common  fait  from  the  boiling  pans,  they 
put  it  into  long  wooden  troughs,  with  holes  bored  at 
the  bottom  for  the  brine  to  drain  out;  under  thefe 
troughs  are  placed  veflels  to  receive  this  brine,  and  a- 
crofs  them  fmall  flicks  to  which  the  cat-falt  affixes  it- 
felf  in  very  large  and  beautiful  cryftals.  This  fait 
contains  fome  portion  of  the  bitter  purging  fait,  is 
very  (harp  and  pungent,  and  is  white  when  powder- 
ed, though  pellucid  in  the  mafs.  It  is  ufed  by  fome 
for  the  table,  but  the  greateft  part  of  what  is  made 
of  it  is  afed  by  the  makers  of  hard-foap. 

CAT-Silver.     See  Mica. 

CATACAUSTIC  curves,  in  the  higher  geometry, 
that  fpecies  of  cauftic  curves  which  are  formed  by  re- 
flection.    See  Fluxions. 

CATACHRESIS,  in  rhetoric,  a  trope  which  bor- 
rows the  name  of  one  thing  to  exprefs  another.  Thus 
Milton,  defcribing  Raphael's  defcent  from  the  empy- 
real heaven  to  paradife,  fays, 

"  Down  thither  prone  in  flight, 

"  He  fpeeds,  and  through  the  vaft  etherial  fky 

"  Sails  between  worlds  and  worlds." 

CATACOMB,  a  grotto,  or  fitbterraneous  place  for 
the  burial  of  the  dead. 

Some  derive  the  word  catacomb  from  the  place  where 
mips  are  laid  up,  which  the  modern  Latins  and  Greeks 
call  cumbx.  Others  fay,  that  cata  was  ufed  for  ad,  and 
catacumbas  for  adtumbas:  accordingly.Dadinfays,  they 


anciently  wrote  catatumbas.  Others  fetch  the  word  Catacombi. 
from  the  Greek  Kara,  and  x-y^f©-,  a  hollow,  cavity,  -  ■* 
or  the  like. 

Anciently  the  word  catacomb  was  only  underftood 
of  the  tombs  of  St  Peter  and  St  Paul  ;  and  M.  Chafte- 
lain  obferves,  that,  among  the  more  knowing  of  the 
people  of  Rome,  the  word  catacomb  is  never  applied  to 
the  fubterraneous  burying-places  hereafter  mentioned, 
but  only  to  a  chapel  in  St  Sebaftian,  one  of  the  feven 
flational  churches;  where  the  ancient  Roman  kalen- 
dars  fay  the  body  of  St  Peter  was  depofited,  under 
theconfulate  of  Tufcus  and  Baflus,  in  258. 

Catacombs  of  Italy;  a  vaft  aflemblage  of  fubter- 
raneous fepulchres  about  Rome,  chiefly  at  about  three 
miles  from  that  city  in  the  Via  Appia  ;  fuppofed  to 
be  the  fepulchres  of  the  martyrs  ;  and  which  are  vifi- 
ted  accordingly  out  of  devotion,  and  relics  thence  ta- 
ken and  difperfed  throughout  the  catholic  countries, 
after  having  been  fir  ft  baptifed  by  the  pope  under  the 
name  of  fome  faint.  Thefe  catacombs  are  faid  by  ma- 
ny to  be  caves  or  cells  wherein  the  primitive  Chri- 
ftianshidandaflembled  themfelves  together,  and  where 
they  interred  fuch  among  them  as  were  martyred. 
Each  catacomb  is  three  feet  broad,  and  eight  or  ten 
high  ;  running  in  form  of  an  alley  or  gallery,  and 
communicating  with  others:  in  many  places  they  ex- 
tend within  a  league  of  Rome.  There  is  no  mafonry 
or  vaulting  therein  ;  but  each  fupports  itfelf :  the  two 
fides,  which  we  may  look  on  as  the  parietes  or  walls, 
were  the  places  where  the  dead  were  depofited  ;  which 
were  laid  lengthwife,  three  or  four  rows  over  one  an- 
other, in  the  fame  catacomb,  parallel  to  thealley.  They 
were  commonly  clofed  with  large  thick  tyles,  and 
fometimes  pieces  of  marble,  cemented  in  a  manner  in- 
imitable by  the  moderns.  Sometimes,  though  very 
rarely,  the  name  of  the  deceafed  is  found  on  the  tyle  : 
frequently  a  palm  is  feen,  painted  or  engraven,  or  the 
cipher  Xp,  which  is  commonly  read  pro  Chrifio.  The 
opinion  held  by  many  Proteftant  authors  is,  that  the 
catacombs  are  heathen  fepulchres,  and  the  fame  with  the 
puticuli  mentioned  by  Feftus  Pompeius;  maintaining, 
that  whereas  it  was  the  practife  of  the  ancient  Ro- 
mans to  burn  their  dead,  the  cuftom  was,  to  avoid 
expence,  to  throw  the  bodies  of  their  flaves  to  rot 
in  holes  of  the  ground;  and  that  the  Roman  Chri- 
ftians,  obferving,  at  length,  the  great  veneration  paid 
to  relics,  refolved  to  have  a  flock  of  their  own  ;  enter- 
ing therefore  the  catacombs,  they  added  what  ciphers 
and  inferiptions  they  pleafed ;  and  then  fhut  them  up 
again,  to  be  opened  on  a  favourable  occafion.  Thofe 
in  the  fecret,  add  they,  dying  or  removing,  the  con- 
trivance was  forgot,  till  chance  opened  them  at  laft.  But 
this  opinion  has  even  lefs  of  probability  than  the  former. 
Mr  Monro,  in  the  Pkilofophical  Tranfafrlo7is,  fuppofes 
the  catacombs  to  have  been  originally  the  common  fe- 
pulchres of  the  firft  Romans,  and  dug  in  confequencc 
of  thefe  two  opinions,  viz.  That  fhades  hate  the  light; 
and  that  they  love  to  hover  about  the  places  where  the 
bodies  are  laid. 

Though  the  catacombs  of  Rome  have  made  the 
greateft  noife  of  any  in  the  world,  there  are  fuch  be- 
longing to  many  other  cities.  Thofe  of  Naples,  ac- 
cording to  biihop  Burnet,  are  much  more  noble  and 
fpacious  than  the  catacombs  of  Rome.      Catacombs 
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Catacombs,  have  alfo  been  difcovered  at  Syracufe,  and  Catanea  in 
v- — .. '  Sicily,   and  in  the  ifland  of  Malta.     The  Roman  cata- 
combs take  particular  names  from  the  churches  in  their 
neighbourhood,  and  feem  to  divide  the  circumference 
of  the  city  without  the  walls  between  them,  extending 
their  galleries  every  where  under,  and  a  vaft  way  from 
it;  fo  that  all  the  ground  under  Rome,  and  for  many 
miles  about  it,  fome  fay  20,  is  hollow.     The  largeft, 
and  thofe  commonly  fhown  to  ftrangers,  are  the  cata- 
combs of  San  Sebaftiano,   thofe  of  Saint  Agnefe,  and 
the  others  in  the  fields  a  little  off  Saint  Agnefe.     Wo- 
men are  only  allowed  to  go  into  the  catacombs  in  the 
church-yard  of  the  Vatican  on  Whitfun-Monday,  un- 
der pain  of  excommunication.     There  are  men  kept 
conftantly  at  work  in  the  catacombs.     As  foon  as  thefe 
labourers  difcover  a  grave  with  any  of  the  fuppofed 
marks  of  a  faint  upon  it,  intimation  is  given  to  the 
cardinal  Comerlingo,  who   immediately  fends  men  of 
reputation  to  the  place,  where  finding  the  palm,  the 
monogram,  the  coloured  glafs,  &c  the  remains  of  the 
body  are  taken  up  with  great  refpecl,  and  tranflated  to 
Rome.     After  the  labourers  have  examined  a  gallery, 
they  flop  up  the  entry  that  leads  to  it  ;  fo  that  moft 
of  them   remain   thus  clofed   up;    only   a   few  being 
left  open  to  keep  up  the  trade  of  mowing  them  to  ftran- 
gers.    This  they  fay  is  done  to  prevent  people  from  lo- 
imgthemfelves  in  thefe  fubterraneous  labyrinths,  which 
indeed  has  often  happened  ;  but  more  probably  to  de- 
prive the  public  of  the  means  of  knowing  whither  and 
how  far  the  catacombs  are  carried. 

The  method  of  preferving  the  dead  in  catacombs, 
feems  to  have  been  common  to  a  number  of  the  ancient 
nations.  The  catacombs  of  Egypt  are  ftill  extant 
about  nine  leagues  from  the  city  of  Grand  Cairo,  and 
two  miles  from  the  city  of  Zaccara.  They  extend 
from  thence  to  the  pyramids  of  Pharaoh,  which  are 
about  eight  miles  diftant.  They  lie  in  a  field  covered 
with  a  fine  running  fand,  of  a  yellowifh  colour.  The 
country  is  dry  and  hilly  ;  the  entrance  of  the  tomb  is 
choaked  up  with  fand  ;  there  are  many  open,  but  more 
that  are  ftill  concealed. 

The  bodies  found  in  catacombs,  efpecially  thofe  of 
Egypt,  are  called  mummies;  and  as  their  flefh  was  for- 
merly reckoned  an  efficacious  medicine,  they  were  much 
fought  after.  In  this  work  the  labourers  were  often 
obliged  to  clear  away  the  fand  for  weeks  together, 
without  finding  what  they  wanted.  Upon  coming  to 
a  little  fquare  opening  of  about  18  feet  in  depth,  they 
defcend  into  it  by  holes  for  the  feet,  placed  at  proper 
intervals  ;  and  there  they  arefure  of  finding  a  mummy. 
Thefe  caves,  or  wells,  as  they  call  them  there,  are  hol- 
lowed out  of  a  white  free-ftone,  which  is  found  in  all 
this  country  a  few  feet  below  the  covering  of  fand. 
When  one  gets  to  the  bottom  of  thefe,  which  are 
fometimes  40  feet  below  the  furface,  there  are  feveral 
fquare  openings  on  each  lide  "into  pafiages  of  10  or  15 
feet  wide  ;  and  thefe  lead  to  chambers  of  1 9  or  20  feet 
fquare.  Theft  are  all  hewn  out  in  the  rock  ;  and 
in  each  of  the  catacombs  are  to  be  found  feveral  of 
thefe  apartments  communicating  with  one  another. 
They  extend  a  great  way  tinder  ground,  fo  as  to  be 
under  the  city  of  Memphis,  and  in  a  manner  to  under- 
mine its  invirons.  In  fome  of  the  chambers  the  walls 
are  adorned  with  figures  and  hieroglyphics  ;  in  others 


the  mummies  are  found  in  tombs,  round  the  apartment  Catacombs 
hollowed  out  in  the  rock.  (j 

The  Egyptians  feem  to  have  excelled  in  the  art  of  Catalepfit.^ 
embalming  and  preferving  their  dead  bodies  ;  as  the 
mummies  found  in  the  Egyptian  catacombs  are  in  a 
better  ftate  than  the  bodies  found  either  in  the  Italian 
catacombs,  or  thofe  of  any  other  part  of  the  world.  See 
Embalming  and  Mummy. 

Laying  up  the  bodies  in  caves,  is  certainly  the  ori- 
ginal way  of  difpoling  of  the  dead  ;  and  appears  to 
have  been  propagated  by  the  Phoenicians  throughout 
the  countries  to  which  they  fent  colonies  :  the  inter- 
ring as  we  now  do  in  the  open  air  or  in  temples  was 
firft  introduced  by  the  Chriftians.  When  an  ancient 
hero  died  or  was  killed  in  a  foreign  expedition,  as  his 
body  was  liable  to  corruption,  and  for  that  reafon  un- 
fit to  be  tranfportcd  entire,  they  fell  on  the  expedient 
of  burning,  in  order  to  bring  home  the  afhes,  to  oblige 
the  manes  to  follow;  that  fo  his  country  might  not  be 
deftitute  of  the  benefit  of  his  tutelage.  It  was  thus 
burning  feems  to  have  had  its  original;  and  by  degrees 
it  became  common  to  all  who  could  bear  the  expences 
of  it,  and  took  place  of  the  ancient  burying  :  thus 
catacombs  became  difafed  among  the  Romans,  after 
they  had  borrowed  the  manner  of  burning  from  the 
Greeks,  and  then  none  but  flaves  were  laid  in  the 
ground.     See  Burial,  ire. 

CATALAUNI,  called  alfo  Durocatalatnii,  a  town 
of  Gallia  Bclgica  :  Catalauni,  the  people.  A  name 
rather  of  the  lower  age  than  of  claffical  antiquity. 
Now  Chalons  fur  Marne,  in  Campaign.  E.Long.  4. 
35.  N.  Lat.  48.  55. 

CATADROMUS,  (from  x«<r*and  fypa,  I  run),  in 
antiquity,  a  ftretched  doping  rope  in  the  theatres,  down 
which  the  funcmbuli  walked  to  {how  their  fkill. 

Some  have  taken  the  word  to  fignify  the  hippodrome 
or  decurforium  wherein  the  Roman  knights  ufed  to 
exercife  themfelves  in  running  and  fighting  on  horfe- 
back.  But  the  moft  natural  meaning  is  that  of  a  rope 
fattened  at  one  end  to  the  top  of  the  theatre,  and  at 
the  other  to  the  bottom,  to  walk  or  run  down,  which 
was  the  high  eft  glory  of  the  ancient  fchanobales  or  fu- 
namhuli.  Elephants  were  alfo  taught  to  run  down  the 
cafiadromus.  Suetonius  fpeaks  of  the  exploit  of  a  Ro- 
man knight,  who  paffed  down  the  catadromus  mounted 
on  an  elephant's  back. 

CATAGOGION,  a  heathen  feftival  at  Ephefus, 
celebrated  on  the  22d  of  January,  in  which  the  devo- 
tees run  about  the  ftreets,  dreffed  in  divers  antic  and 
unfeemly  manners,  with  huge  cudgels  in  their  hands, 
and  carrying  with  them  the  images  of  their  gods  ; 
in  which  guife  they  ravifhed  the  women  they  met 
with,  abufcd  and  often  killed  the  men,  and  committed 
many  other  diforders,  to  which  the  religion  of  the  day 
gave  a  fanftion. 

CATAGRAPHA,  in  antiquity,  denote  oblique  fi- 
gures or  views  of  mens  faces;  anfwering  to  what  the 
moderns  call  profiles. 

Catagrapha  are  faid  to  be  the  invention  of  Simon 
Cleonasns,  who  firft  taught  painters  to  vary  the  looks 
of  their  figures,  and  fometimes  direct  them  upwards, 
fometimes  downward?,  and  fometimes  fidtwards  or 
backwards. 

CATALEPSIS,    or  Catalepsy,    in    medicine,   a 
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Catalogue,  kind  of  apoplexy  or  a  drowfy  difeafe  wherein  the  patient 
is  taken  fpeechlefs,  fenfelefs,  and  fixed  in  the  fame 
pofture  wherein  the  difeafe  firfl  feized  him  ;  his  eyes 
open,  without  feeing  or  understanding.  See  Medi- 
CINE-Index. 

CATALOGUE,  a  lift  or  enumeration  of  the  names 
of  feveral  books,  men,  or  other  things,  difpofed  accord- 
ing to  a  certain  order. 

Catalogues  of  books  are  digefted  in  different  man- 
ners, fome  according  to  the  order  of  the  times  when 
the  books  were  printed,  as  that  of  Mattaire  ;  others 
according  to  their  form  and  fize,  as  the  common  book- 
fellers-catalogues  ;  others  according  to  the  alphabetical 
order  of  the  authors  names,  as  Hyde's  catalogue  of  the 
Bodleian  library  :  others  according  to  the  alphabetical 
order  of  matters  or  fubjects,  which  are  called  re  at  or 
clajjical  catalogues,  as  thofe  of  Lipenius  and  Draudius  ; 
laftly,  others  are  digefted  in  a  mixed  method,  partaking 
of  feveral  of  the  former,  as  de  Seine's  catalogue  of  car- 
dinal Slufms's  library,  which  is  firft  divided  according 
to  the  fubjects  or  fciences,  and  afterwards  the  books  in 
each  are  recited  alphabetically. 

The  moft  applauded  of  all  catalogues  is  that  of  Thu- 
anus's  library,  in  which  are  united  the  advantages  of 
all  the  reft.  It  was  firfl  drawn  up  by  the  two  Puteani 
in  the  alphabetical  order,  then  digefted  according  to 
the  fciences  and  fubjects,  by  Ifhm.  Biillialdus,  and 
published  by  F.  Quefnel  at  Paris  in  1679  ;  and  re- 
printed, though  incorrectly,  at  Hamburg,  in  1704. 
The  books  are  here  ranged  with  juftnefs  under  their 
feveral  fciences  and  fubjects,  regard  being  ftill  had  to 
the  nation,  feet,  age,  &c.  of  every  writer.  Add,  that 
only  the  beft  and  choiceft  books  in  every  fubject 
are  found  here,  and  the  moft  valuable  editions.  Yet 
the  catalogue  of  M.  le  Telliers  archbilhop  ofRheim's 
library,  made  by  M.  Clement,  is  not  inferior  to  any 
publifhed  in  our  age,  either  on  account  of  the  number 
and  choice  of  the  books,  or  the  method  of  its  difpo- 
fition.  One  advantage  peculiar  to  this  catalogue  is, 
the  multitude  of  anonymous  and  pfeudonymous  authors 
detected  in  it,  fcarce  to  be  met  with  elfewhere.  Some 
even  prefer  it  to  Thuanus's  catalogue,  as  containing  a 
greater  variety  cf  clafTes  and  books  on  particular  fub- 
jects. 

The  conditions  required  in  a  catalogue  are,  that  it 
indicate  at  the  fame  time  the  order  of  the  authors  and 
of  the  matters,  the  form  of  the  book,  the  number 
of  volumes,  the  chronological  order  of  the  editions, 
the  language  it  is  written  in,  and  its  place  in  the  li- 
brary ;  fo  as  that  all  thefe  circumftances  may  appear  at 
once  in  the  fhorteft,  cleared,  and  exacteft  manner  pof- 
fible.  In  this  view,  all  the  catalogues  yet  made  will 
be  found  to  be  defective. 

An  anonymous  French  writer  has  laid  dowa  a  new 
plan  of  a  catalogue,  which  fhall  unite  all  the  advantages, 
and  avoid  all  the  inconveniences  of  the  reft. 

The  Jefuits  of  Antwerp  have  given  us  a  catalogue  of 
the  popes  ;  which  makes  what  they  call  \.\\t\xPropylceum. 

Catalogue  of  the  Stars,  is  a  lift  of  the  fixed  ftars, 
difpofed  in  their  feveral  conftellations  ;  with  the  lon- 
gitudes, latitudes,  &c.  of  each. 

The  firfl:  who  undertook  to  reduce  the  fixed  ftars 
into  a  catalogue  was  Hipparchus  Rhodius,  about  120 
years  before  Chrlft;  in  which  he  made  ufc  of  the  ob- 
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fervations  cf  Timocharis  and  Ariftyllns  for  about  180  Catalogue, 
years  before  him.  Ptolemy  retained  Hipparchus's  ca-  Catalonia, 
talogue,  containing  1026  fixed  ftars  ;  though  he  him- 
felf  made  abundance  of  obfervations,  with  a  view  to  a 
new  catalogue,  A.  D.  140.  About  the  year  of  Chrift 
880,  Albategni,  a  Syrian,  brought  down  the  fame  to 
his  time.  Anno  1437,  Ulugh  Begh,  king  of  Parthia 
and  India,  made  a  new  catalogue  of  1022  fixed  ftars, 
fince  translated  out  of  Perlian  into  Latin  by  Dr  Hyde. 
The  third  who  made  a  catalogue  from  his  own  obser- 
vations was  Tycho  Brahe,  who  determined  the  places 
of  777  ftars  for  the  year  1600,  which  Kepler  from 
other  obfervations  of  Tycho,  afterwards  increafed  to 
the  number  of  1000  in  the  Rudolphine  Tables  ;  adding 
thofe  of  Ptolemy  omitted  by  Tycho,  and  of  other  au- 
thors, fo  that  his  catalogue  amounts  to  above  1160. 
At  the  fame  time,  William  Landgrave  of  Heffe,  with 
his  mathematicians  Chriftopher  Rothmannus  and  Tu- 
ft ns  Byrgius,  determined  the  places  of  400  fixed  ftars 
by  his  own  obfervations,  with  their  places  rectified  for 
the  year  1593  ;  which  Hevelius  prefers  to  thofe  of 
Tycho's.  Ricciolus,  m\i\%  A flronovu a  Reformata,  de- 
termined the  places  of  101  ftars  for  the  year  1700, 
from  his  own  obfervations  :  for  the  reft  he  followed 
Tycho's  catalogue  ;  altering  it  where  bethought  fir. 
Anno  1667,  Dr  Hal  ley,  in  the  iiland  of  St  Helena, 
obferved  350  fouthern  ftars  not  vihble  in  our  horizon. 
The  fame  labour  wasrepeated  by  F.  Noel  in  1  710,  who 
published  a  new  catalogue  of  the  fame  ftars  constructed 
for  the  year  1687. 

Bayer,  in  his  Uranometrta,  publifhed  a  catalogue  of 
1 160  ftars,  compiled  chiefly  from  Ptolemy  and  Tycho, 
in  which  every  ftar  is  marked  with  fome  letter  of  the 
Greek  alphabet  ;  the  biggeft  ftar  in  any  conftellation 
being  denoted  by  the  firfl;  letter,  the  next  by  the  fe- 
cond,  &c.  and  if  the  number  exceeds  the  Greek  alpha- 
bet, the  remaining  ftars  are  marked  by  letters  of  the 
Roman  alphabet,  which  letters  are  preferved  by  Flam- 
ftead,  and  by  Senex  on  his  globes.  The  celebrated 
Hevelius  compofed  a  catalogue  of  1888  ftars  1553  of 
which  were  obferved  by  himfelf ;  and  their  places 
were  computed  for  the  year  1660. 

The  laft  and  greateft  is  the  Britannic  catalogue, 
compiled  from  the  obfervations  of  the  accurate  Mr 
Flam  (lead  :  who,  for  a  long  feries  of  years  devoted 
himfelf  wholly  thereto.  As  there  was  nothing  want- 
ing either  in  the  obferver  or  apparatus,  we  may 
look  on  this  as  a  perfect  work  fo  far  as  it  goes.  It  is 
to  be  regretted  the  impreffion  had  not  Bailed  through 
his  own  hands  :  that  now  extant,  was  publifhed  by 
authority,  but  without  the  author's  confirm  :  it  con- 
tains 2734  ftars.  There  was  another  publifhed  in 
1725,  purfuant  to  his  teftamrm  ;  containing  no  lefs 
than  3000  ftars,  with  their  places  rectified  for  the  year 
1689  :  to  which  is  added  Mr  Sharp's  catalogue  or  the 
fouthern  ftars  not  viiible  in  ear  hemisphere,  adapted  to 
the  year  1  726. 

CATALONIA,  a  province  of  Spain,  bounded  on 
the  north  by  the  Pyrenean  mountains,  which  divide 
it  from  France  ;  by  the  kingdom  of  Arragon  and  Va- 
lencia on  the  weft  ;  and  by  the  Mediterranean  fea  on 
the  fouth  and  taft.  It  is  155  miles  in  length,  and  ico 
in  breadth.  It  is  watered  by  a  great  numbcrof  rivers ; 
the  principal  of  which  arc  the  Lobregat,  the  Ter,  and 
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Catalonia  the  Segra.  The  air  is  temperate  and  healthy  ;  but 
the  land  is  mountainous,  except  in  a  few  places.  It 
produces,  however,  corn,  wine,  oil,  pulfe,  flax,  and 
hemp,  fufficient  for  the  inhabitants.  The  mountains 
are  covered  with  large  forefts  of  Lall  trees,  fuch  as  the 
oak,  the  ever-green  oak,  the  beech,  the  pine,  the  fir, 
the  chefnut,  and  many  others:  with  cork-trees,  fhrubs, 
and  medicinal  plants.  There  are  feveral  quarries  of 
marble  of  all  colours,  cryflal,  alabafter,  amethyfts,  and 
lapis  lazuli.  Gold  duft  has  been  found  among  the 
fands  of  one  or  two  of  the  rivers  ;  and  there  are  mines 
of  tin,  iron,  lead,  alum,  vitriol,  and  fait.  They  like- 
wife  flfh  for  coral  on  the  eaftern  coaft.  The  inhabi- 
tants are  hardy,  courageous,  active,  vigorous,  and  good 
foldiers,  but  apt  to  be  difcontented.  The  miquelets 
are  a  fort  of  foldiers  which  guard  the  paiTes  over  the 
mountains,  and  ought  to  protect  travellers  ;  but  if  they 
are  not  paid  to  their  minds,  they  feldom  fail  to  pay 
themfelves.  The  river  Lobregat  divides  Catalonia  in- 
to two  parts,  the  eaft  and  weft,  according  to  their  fi- 
tuation.  This  province  comprehends  17  vigueries  or 
territories  ;  two  of  which  are  in  Roufillon,  and  belong 
to  the  French.  The  reft  are  fubject  to  the  Spaniards. 
The  principal  towns  are  Barcelona  the  capital,  Tarra- 
gona, Tortofa,  Lerida,  Solfonia,  Cordona  Vich,  Gi- 
rona,  Sen  d'Urgel,  Pui  Cerda,  and  Cervera.  Cata- 
lonia was  the  laft  province  in  Spain  which  fubmitted  to 
Philip  in  the  fucceffion-war. 

CATAMENIA,  in  medicine.     See  Menses. 

CATAMITE,  a  boy  kept  for  fodomitical  prac- 
tices. 

CATANA,  or  Catina,  (anc.  geog.)  atownofSi- 
cily,  fituated  oppofite  to  ./Etna,  to  the  fouth-eaft  ;  one 
of  the  five  Roman  colonies:  anciently  built  by  the 
people  of  Naxus  feven  years  after  the  building  of  Sy- 
racufe,  728  years  before  Chrrft.  It  was  the  country  of 
Charondas,  the  famous  lawgiver.  The  town  is  called 
Catanea.     See  Catanea. 

CATANANCHE,  Candia  lions-foot:  A  ge- 
nus of  the  polygamia  asqualis  order,  belonging  to  the 
fyngenefia  clafs  of  plants  ;  and  in  the  natural  method 
ranking  under  the  49th  order,  Compofita.  The  re- 
ceptacle is  paleaceous;  the  calyx  imbricated  ;  the  pap- 
pus furniflied  with  awnsbyacaliculusof  fiveftifF  hairs. 
There  are  three  fpecies,  of  which  the  cerulea  is  the 
moft  remarkable.  This  fends  out  many  long,  narrow, 
hairy  leaves,  which  arejagged  on  their  edges  like  thofe 
of  the  buckfhorn  plantain,  but  broader;  the  jags  are 
deeper,  and  at  greater  diftances:  thefe  lie  flat  on  the 
ground,  turning  their  points  upwards.  Between  the 
leaves  come  out  the  flower  ftalks,  which  are  in  num- 
ber proportionable  to  the  fize  of  the  plants;  for,  from 
an  old  thriving  root,  there  are  frequently  eight  or  ten, 
while  young  plants  do  not  fend  out  above  two  or  three. 
Thefe  ftalks  rife  near  two  feet  high,  dividing  into 
many  fmall  branches  upward,  .garnifhed  with  leaves 
like  thofe  below,  but  fmaller,  and  without  jags  on  their 
edges;  each  of  thefe  fmaller  branches  are  terminated 
by  Tingle  heads  of  flowers,  of  a  fine  blue  colour.  This 
is  a  perennial  plant,  and  may  be  propagated  by  feeds 
or  flips.  The  feeds  may  be  fown  in  the  fpring  on  a 
bed  of  common  earth  ;  and  in  the  autumn  following 
the  plants  may  be  removed  to  the  places  where  they 
■are  to  remain.     The  feeds  ripen  in  Auguft.      This 


plant  is  a  pretty  ornament  in  gardens,  and  is  eafily  kept   Catanea. 
within  bounds.  ' v— — ' 

CATANEA,  or  Catania,  a  city  of  Sicily,  feated 
on  a  gulph  of  the  fame  name,  near  the  foot  of  Mount 
iEma  or  Gibel.  It  was  founded  by  the  Chalcidians 
foon  after  the  fettlement  of  Syracufe,  and  enjoyed 
great  tranquillity  till  Hiero  I.  expelled  the  whole  body 
of  citizens  ;  and  after  replenifh  i  rig  the  town  with  anew 
flock  of  inhabitants,  gave  it  the  name  of  JEtna  :  im- 
mediately after  his  deceafe,  it  regained  its  ancient 
name,  and  its  citizens  returned  to  their  abodes.  Ca- 
tania fell  into  the  hands  of  the  Romans,  among  their 
earlieft  acquiiitions  in  Sicily,  and  became  the  refldence 
of  a  praetor.  To  make  it  worthy  of  fuch  an  honour, 
it  was  adorned  with  fumptuous  buildings  of  all  kinds, 
and  every  convenience  was  procured  to  fupply  the  na- 
tural and  artificial  wants  of  life.  It  was  deftroyed  by 
Pompey's  fon,  but  reftored  with  fuperior  magnificence 
by  Auguftus.  The  reign  of  Deems  is  famous  in  the 
hiftory  of  this  city  for  the  martyrdom  of  its  patronefs 
St  Agatha.  On  every  emergency  her  interceffion  is 
implored.  She  is  pioufly  believed  to  have  preferved 
Catania  from  being  overwhelmed  by  torrents  of  lava, 
or  (haken  to  pieces  by  earthquakes  ;  yet  its  ancient 
edifices  are  covered  by  repeated  flreams  of  volcanic 
matter  ;  and  almoft  every  houfe,  even  her  own  church, 
has  been  thrown  to  the  ground.  In  the  reign  of  Wil- 
liam the  Good,  20,000  Catanians,  with  their  paftor  at 
their  head,  were  deftroyed  before- the  facred  veil  could 
be  properly  placed  to  check  the  flames.  In  the  laft 
century  the  eruptions  and  earthquakes  raged  with  re- 
doubled violence,  and  Catania  was  twice  demolifhed. 
See  ^Etna. 

The  prtfent  prince  of  Bifcari  has  been  at  infinite 
pains,  and  fpent  a  large  mm  of  money,  in  working 
down  to  the  ancient  town,  which  on  account  of  the 
numerous  torrents  of  lava  that  have  flowed  out  of 
Mount  JEwa.  for  thefe  laft  thoufand  years,  is  now  to  be 
fought  for  in  dark  caverns  many  feet  below  the  prefent 
furface  of  the  earth.  Mr  Swinburne  informs  us  that  he 
defcended  into  the  baths,  fepulchres,  an  amphitheatre, 
and  a  theatre,  all  very  much  injured  by  the  various  ca- 
taflrophes  that  have  befallen  them.  They  were  erect- 
ed upon  old  beds  of  lava,  and  even  built  with  fquare 
pieces  of  the  fame  fubftance,  which  in  no  inftance  ap- 
pears to  have  been  fufed  by  the  contact  of  new  lavas  : 
The  fciara  or  ftones  of  cold  lava,  have  conftantly  prov- 
ed as  ftrong  a  barrier  againft  the  flowing  torrent  of  fire 
as  any  other  ftone  could  have  been,  though  fome  au- 
thors were  of  opinion  that  the  hot  matter  would  melt 
the  old  mafsand  incorporate  with  it. 

This  city  has  been  frequently  defended  from  the 
burning  flreams  by  the  folid  mafs  of  its  own  ramparts, 
and  by  the  aircompreffed  between  them  and  the  lava  ; 
as  appears  by  the  torrent  having  ftopt  within  a  fmall 
diftance  of  the  walls,  and  taken  another  direction. 
But  when  the  walls  were  broken  or  low,  the  lava  col- 
lected itfelf  till  it  rofe  to  a  great  height,  and  then 
poured  over  in  a  curve.  A  fimilar  inftance  is  feen  at 
the  Terro  del  Greco  near  Naples,  where  the  ftream  of 
liquid  fire  from  Vefuvius  divided  itfelf  into  two  branch- 
es, and  left  a  church  untouched  in  the  middle.  There 
is  a  well  at  the  foot  of  the  old  walls  of  Catania,  where 
the  lava,  after  running  along  the  parapet,  and  then 
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falling  forwards,  has  produced  a  very  complete  lofty     tify  or  arm),  in  the  ancient  military  art,  apiece   ofCataphrae- 
arch  over  the  fpring.  heavy  defcnfive  armour,  formed  of  cloth  or  leather, 

The  church  here  is  a  noble  fabiic.     It  is  accounted     fortified  with  iron  fcales  or  links,  wherewith    fome- 
tbe  largeft  in  Sicily,  though  neither  a  porch  nor  cu-     times  only  the  breaft,  fometimes  the  whole  body,   and 

fometimes  the  horfe  too,  was  cowered. 


pola  has  been  erected,  from  a  doubt  of  the  folidity  of 
the  foundations,  which  are  no  other  than  the  bed  of 
lava  that  ran  out  of  iEtna  in.  1669,  and  is  fuppofed  to 
be  full  of  cavities.  The  organ  is  much  efteemed  by 
connoifleurs  in  mufical  inftruments. 

Catania,  according  to  Mr  Swinburne's  account,  is 
reviving  with  great  fplendor.  "  It  has  already  (he 
fays)  much  more  the  features  of  a  metropolis  and 
royal  refidence  than  Palermo  ;  the  principal  ftreets  are 
wide,  ftraight,  and  well  paved  with  lava.     An  obelifk 


It  was  in  ufe 
among  the  Sarmatians,  Perfians,  and  other  Barbarians, 
The  Romans  alfo  adopted  it  early  for  their  foot  ;  and, 
according  to  Vegetius,  kept  to  it  till  the  time  of  Gra- 
tian,  when  the  military  difcipline  growing  remifs,  End 
field  exercifes  and  labour  difcontinued,  the  Roman 
foot  thought  the  cataphracla  as  well  as  the  helmet  too 
great  a  load  to  bear,  and  therefore  threw  both  by, 
choofing  rather  to  march  againft  the  enemy  bare- 
breafted  ;  by  which,  in  the  war  with  the  Goths,  mul- 
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of  red  granite,  placed  on  the  back  of  an  antique  ele-  titudes  were  deftroyed. 

phant  of  touchftone  ftands  in  the  centre  of  the  great  Cataphractje  Naves,  fhips  armed   and   covered  in 

Iquare,  which  is  formed  by  the  town-hall,  feminary,  fight,  fo  that  they  could  not  be  eafily  damaged  by  the 

and  cathedral.     The  cathedral  erected  by   the  abbot  enemy.      They    were   covered  over  with    boards  or 

Angeriusin  the  year  1094,  was  endowed  by  earl  Roger  planks,  on  which   the  foldiers  were  placed  to  defend 

with  the   territories  of    Catania   and    iEtna,  for  the  them  ;  the  rowers  fitting  underneath,  thus  fcreened 

fmall  acknowledgement  of  a  glafs  of  wine  and  a  loaf  from  the  enemy's  weapons. 

of  bread  offered  o-nce  a-year.     It  has  fuffered  fo  much  CATAPHRACTUS,  denotes  a  thing  defended  or 

by  earthqaakes,  that  little  of  the  original  ftructure  re-  covered  on  all  fides  with  armour. 

mains,  and  the  modern  parts  have  hardly  any  thing  ex-  Cataphractus,  or  Cataphraflarius,  more  particu- 

cept  their  materials  to  recommend  them.  The  other  re-  larly  denotes  a  horfeman,  or  even  horfe,  armed  with  a 

ligious   edifices  of  the  city  are  profufely  ornamented,  cataphracta.     The  cataphraBa  equites   were  a  fort  of 


but  in  a  bad  tafte.  The  fpirit  of  building  feems  to  have 
feized  upon  this  people,  and  the  prince  of  Bifcari's  ex- 
ample adds  frefli  vigour.  It  were  natural  tofuppofe  men 
would  be  backward  in  erecting  new  habitations,  efpeci 


cuirafliers,  not  only  fortified  with  armour  themfelves, 
but  having  their  horfes  guarded  with  folid  plates  of 
brafs  or  other  metals,  ufually  lined  with  fkins  and 
wrought  into  plumes  or  other  forms.     Their  ufe  was 


ally  with  any  degree  of  luxury,  on  ground  fo  often  ihak-     to  bear  down  all  before  them,   to  break  in  upon    th 


en  to  its  centre,  and  fo  often  buried  under  the  afhes  of  a 
volcano;  but  fuch  is  their  attachment  to  their  native 
foil,  and  their  contempt  of  dangers  they  are  habituated 
to,  that  they  rebuild  their  houfes  on  the  warm  cinders 
of  Vefuvius,  the  quaking  plains  of  Calabria,  and  the 
black  mountains  of  Sciarra  at  Catania;  it  is  however 
furpriling  to  fee  fuch  embellilhments  lavifhed  in  fo  dan- 
gerous a  lituation.  There  is  a  great  deal  of  activity  in 
the  difpolition  of  this  people  :  they  knew  by  tradition 
that  their  anceftors  carried  on  a  flouriming  commerce  ; 
and  that,  before  the  fiery  river  filled  it  up,  they  had  a 
fpacious  convenient  harbour,  where  they  now  have 
fcarce  a  creek  for  a  felucca  :  they  therefore  wifh  to 
reftore  thofe  aivawtages  to  Catania,  and  have  often  ap- 
plied to  government  for  afiiftance  towards  forming  a 
mole  and  port,  an  undertaking  their  ftrength  alone  is 
unequal  to  ;  but  whether  the  refufal  originates  in  the 
deficiencies  of  the  public   treafury  or  the  jealoufy  of 


enemies  ranks,  and  fpread  terror  and  havock  wherever 
they  came,  as  being  themfelves  invulnerable  and  fecure 
from  danger.  But  their  difadvantage  was  their  un- 
wieldinefs,  by  which,  if  once  unhorfed  or  on  the 
ground,  they  were  unable  to  rife,  and  thus  fell  a  prey 
to  the  enemy. 

CATAPHE.YGIANS,  a  feet  in  the  fecond  cen~ 
tury,  fo  called  as  being  of  the  country  of  Phrygia. 
They  were  orthodox  in  every  thing,  fetting  afide  this, 
that  they  took  Montanus  for  a  prophet,  and  Prifcilla 
and  Maximilla  for  true  prophetefies,  to  be  confulted  in 
every  thing  relating  to  religion  ;  as  fuppofing  the  Holy 
Spirit  had  abandoned  the  church.     See  Montanist. 

CATAPLASMA,  a  poultice  ;  from  x«T«-nr^ao-c-a, 
illino,  to  fpread  like  a  plafter.  Cataplafms  take  their 
name  fometimes  from  the  part  to  which  they  are  ap- 
plied, or  effects  they  produce  ;  fo  are  called  anacolle?na, 
frontale,    epicarpium,  epifpajlicu?n,  veficatorhmi  ;   and 


other  cities,    all  their  projects  have  ended  in  fruitlefs     when  muftard  is  an  ingredient,  they  are  called /Jnapi/7/.s 


applications.  The  number  of  inhabitants  dwelling  in 
Catania  amounts  to  30,000  ;  the  Catanians  make  it 
double  :  A  contiderable  portion  of  this  number  apper- 
tains to  the  univerfity,  the  only  one  in  the  ifland,  and 
the  nurfery  of  all  the  lawyers."  E.  Long.  15.  19. 
N.  Lat.  37.   30. 


Thefe  kind  of  applications  are  fofter  and  more  eafy 
than  plafters  or  ointments.  They  are  formed  of  fome 
vegetable  fubltances,  and  applied  of  fuch  a  confidence 
as  neither  to  adhere  nor  run  :  they  are  alfo  more  ufe- 
ful  when  the  intention  is  effected  by  the  perpetuity  of 
the  heat  or  cold  which  they  contain,  for   they  retain 


CATANZARO,  a  city  in  the  kingdom  of  Naples,     them  longer  than  any  other  kind  of  coinpofuion. 


the  capital  of  Calabria   Ulterior,  with  a  biihop's  fee. 
It  is  the   wfual  relirlence  of  the  governor   0f  the   pro- 


vince, and  is  feated  on  a  mountain,  in  E. 


Long, 


18.  20. 


N.  Lat.  38.  58. 

CATAPHONICS,   the  fcience  which  confiders  the 
properties  of  reflected  founds.     See  Acoustics. 

CATAPHORA,  in  medicine,  the  fame  as  Coma. 

CATAPHRACTA,  (from  »«T«,  and  <pf<*<r<r«,  I'for- 


When  defigned  to  relax,  or  to  promote  fuppnra- 
tion,  they  fhould  be  applied  warm.  Their  warmth, 
moifhire,  and  the  obllrudion  they  give  to  perfpira- 
tion,  is  the  method  of  their  anfwering  that  end.  The 
proper  heat,  when  applied  warm,  is  no  more  than  to- 
promote  a  kindly  pleafant  fenfation  ;  for  great  heat 
prevents  the  defign  for  which  they  are  ufed.  They 
fhould  be  renewed  as  often  as  they  cool.     For  relaxing 

and 
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Catapulta.  and  Rtppwrating,  none  excel  the  white-bread  poultice, 
made  with  the  crumb  of  an  old  loaf,  a  fafficient  quan- 
tity of  milk  to  boil  the  bread  in  until  it  is  foft,  and 
a  little  oil  ;  which  lafl  ingredient,  befides  preventing 
the  poultice  from  drying  and  flicking  to  the  fkin, 
alfo  retains  the  heat  longer  than  the  bread  and  milk 
alone  would  do.  To  preferve  the  heat  longer,  the 
poultice,  when  applied,  may  be  covered  with  a  flrong 
ox's  bladder. 

When  defigned  to  repel y  they  fhould  be  applied  cold, 
and  ought  to  be  renewed  as  oft  as  they  become  warm. 
A  proper  compofition  for  this  end  is  a  mixture  of  oat- 
meal and  vinegar. 

CATAPULTA,  in  antiquity,  a  military  engine 
contrived  for  the  throwing  of  arrows,  darts,  and  ftones 
upon  the  enemy. — Some  of  thefe  engines  were  of  fuch 
force  that  they  would  throw  ftones  of  an  hundred 
weight.  Jofephus  takes  notice  of  the  furprifing  effects 
of  thefe  engines,  and  fays,  that  the  ftones  thrown  out 
of  them  beat  down  the  battlements,  knocked  off  the 
angles  of  the  towers,  and  would  level  a  whole  file  of 
men  from  one  end  to  the  other,  was  the  phalanx  ever 
fo  deep.     This  was  called  the 

Battering  Catapulta,  and  is  reprcfented  on  Plate 
CXXVII.  This  catapnlta  is  fuppofed  to  carry 
a  ftone,  ire.  of  an  hundred  weight,  and  therefore 
a  defcription  of  it  will  be  fufficient  to  explain  the 
doctrine  of  all  the  reft  ;  for  fuch  as  threw  ftones  of 
500  and  upwards  were  conftructed  on  the  fame  prin- 
ciples. 

The  bafe  is  compofed  of  two  large  beams  2,  3.  The 
length  of  thofe  beams  is  fifteen  diameters  of  the  bore 
of  the  capitals  9.  At  the  two  extremities  of  each 
beam,  two  double  mortifes  are  cut  to  receive  the 
eight  tenons  of  two  crofs  beams,  each  of  them  four  of 
the  diameters  in  length.  In  the  centre  of  each  of 
the  beams  of  the  bafe,  and  near  two-thirds  of  their 
length,  a  hole,  perfectly  round,  and  16  inches  in  diame- 
ter, mould  be  bored  :  thefe  holes  mnft  be  exactly  op- 
pofue  to  each  other,  and  mould  increafe  gradually  to 
the  infide  of  the  beams,  fo  that  each  of  them,  being 
16  inches  on  the  outfide  towards  the  capitals  9, 
mould  be  17;  at  the  opening  on  the  infide,  and  the 
edges  carefully  rounded  off.  The  capitals  9  are,  in 
a  manner,  the  foul  of  the  machine,  and  ferve  to  twift 
and  ftrain  the  cordage,  which  forms  its  principle  or 
power  of  motion. 

The  capitals  are  either  of  caft  brafs  or  iron  ;  each 
confilting  of  a  wheel  with  teeth,  C  10,  of  2%  inches 
thick.  The  hollow  or  bore  of  thefe  wheels  mould  be 
Hi  inches  in  diameter,  perfectly  round,  and  the  edges 
fmoothed  down.  As  the  friction  would  be  too  great, 
if  the  capitals  rubbed  againft  the  beams,  by  the  extreme 
ftraining  of  the  cordage,  which  draws  them  towards 
thefe  beams,  that  inconvenience  is  remedied  by  the 
means  of  eight  friction- wheels,  or  cylinders  of  brafs, 
abont  the  13th  of  an  inch  in  diameter,  and  an  inch 
and  one-fixth  in  length,  placed  circularly,  and  turning 
upon  axes,  as  reprefehted  at  D  13,  B.  12.  One  of 
thefe  friction-wheels  at  large  with  its  fcrew,  by  which 
it  is  faftened  into  the  beam,  is  reprefented  at  A. 

Upon  this  number  of  cylindrical  wheels  the  capitals 
9  mult  be  placed  in  the  beams,  2,  3,  fo  that  the  cylin- 
ders do  not  extend  to  the  teeth  of  the  wheels,  which 
teuft  receive  a  ftrong  pinion  14.     By  the  means  of  this 


pinion   the  wheel  of  the  capital  is  made  to  turn  for  Catapuka. 
{training  the   cordage  with  the  key  15.     The  capital  w" 
wheel  has  a  flrong  catch  16,  and  another  of  the  fame 
kind  may  be  added  to  prevent  any  thing  from  giving 
way   through   the   extreme  and  violent  force  of   the 
ftrained  cordage. 

The  capital-piece  of  the  machine  is  a  nut  or  crofs- 
pin  of  iron,  17,  fcen  at  C,  and  hammered  cold  into 
its  form.  It  divides  the  bore  of  the  capitals  exactly  in 
two  equal  parts,  and  fixed  in  groves  abaut  an  inch 
deep.  This  piece,  or  nut,  ought  to  be  about  two  in- 
ches and  one-third  thick  at  the  top  18,  as  reprefented 
in  the  fection  at  B  ;  and  rounded  off  and  polilhed  as 
much  as  poffible,  that  the  cords  folded  over  it  may  not 
be  hurt  or  cut  by  the  roughnefs  or  edges  of  the  iron. 
Its  height  ought  to  be  eight  inches,  decreafing  gra- 
dually in  thicknefs  to  the  bottom,  where  it  ought  to  be 
only  one  inch.  It  muft  be  very  exactly  inferted  in  the 
capitals. 

After  placing  the  two  capitals  in  the  holes  of  the 
two  beams  in  a  right  line  v. ith  each  other,  and-  fixing 
the  two  crofs  diametrical  nuts  or  pieces  over  which 
the  cordage  is  to  wind,  one  end  of  the  cord  is  reeved 
through  a  hole  in  one  of  the  capitals  in  the  bafe,  and 
made  fa  ft  to  a  nail  within-fide  of  the  beam.  The 
other  fide  of  the  cord  is  then  carried  through  the  hole 
in  the  oppofite  beam  and  capital,  and  fo  wound  over 
the  crofs  pieces  of  iron  in  the  centre  of  the  two  capi- 
tals, till  they  are  full,  the  cordage  forming  a  large 
fkain.  The  tenfion  or  flraining  of  the  cordage  ought 
to  be  exactly  equ-d,  that  is,  the  feveral  foldings  of  the 
cord  over  the  capital-pieces  fhould  be  equally  ftrained, 
and  fo  near  each  other  as  not  to  leave  the  leaft  fpacc 
between  them.  As  foon  as  the  firft  folding  or  fkain  of 
cord  has  filled  up  one  whole  fpace  or  breadth  of  the 
capital  pieces,  another  mnft  be  carried  over  it  ;  and  fo 
on,  always  equally  ftraining  the  end  till  no  more  will 
pafs  through  the  capitals,  and  the  fkain  of  cordage  en- 
tirely fills  them,  obferving  to  rub  it  from  time  to  time 
with  foap. 

At  three  or  four  inches  behind  the  cordage,  thus 
wound  over  the  capital  pieces,  two  very  ftrong  upright 
beams  21  are  raifed  :  thefe  are  pofts  of  oak  14  inches 
thick,  crofled  over  at  top  by  another  of  the  fame  foli- 
dity.  The  height  of  the  upright  beams  is  7\  diame- 
ters ;  each  fupported  behind  with  very  ftrong  props 
25,  fixed  at  bottom  in  the  extremities  of  the  bafe  2,  3, 
The  crofs  beam  24  is  fupported  in  the  fame  manner  by 
a  prop  in  the  centre. 

The  tree,  arm,  or  ftylus  22,  fhould  be  of  found 
am.  Its  length  is  from  15  to  16  diameters  of  the  bore 
of  the  capitals.  The  end  at  the  bottom,  or  that  fixed 
in  the  middle  of  the  fkain,  is  10  inches  thick,  and  14 
broad.  To  ftrengthen  the  arm  or  tree,  it  fhould  be 
wrapped  round  with  a  cloth  dipped  in  ftrong  glue  like 
the  tree  of  a  faddle,  and  bound  very  hard  with  waxed 
thread  of  the  fixth  of  an  inch  in  diameter  from  the 
large  end  at  bottom,  almoft  to  the  top,  as  reprefented 
in  the  figure. 

At  the  top  of  the  arm,  juft  under  the  iron-hand  or 
receiver  27,  a  ftrong  card  is  faftened,  with  two  loops 
twifted  one  within  another,  for  the  greater  ftrength. 
Into  thefe  two  loops  the  hook  of  a  brafs  pulley  28  is 
put.  The  cord  29  is  then  reeved  through  the  pulley, 
and  faftened  to  the  roll  30.     The  cock  or  trigger  31, 

which 
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Catapulta  which  ferves  as  a  flay,    is  then  brought  to  it,  and     from  the  head  upon  the  mouth  and  afpera  arteria,  and   Cataftafis 

0         made  fad  by  its  hook  to  the  extremity  of  the  hand     through  them   upon   the   lungs.     See  (the  Index  fub-         II 
Catarrh.    27,  in  which    the   body   to   be  difcharged  is  placed,    joined  to)  Medicine. 


in 

The  pulley  at  the  neck  of  the  arm  is  then  unhooked 
and  when  the  trigger  is  to  let  it  off,  a  ftroke  inuft  be 
given  upon  it  with  an  iron  bar  or  crow  of  about  an 
inch  in  diameter ;  on  which  the  arm  flics  up  with  a 
force  almoft  equal  to  that  of  a  modern  mortar.  The 
camion  or  ftomacher  23,  placed  exactly  in  the  middle 
of  the  crofs-beam  24,  mould  be  covered  with  tanned 
ox-hide,  and  Huffed  with  hair,  the  arm  ftriking  again.'! 
it  with  inconceivable  force.     It  is  to  be  obferved,  that 


CATASTASIS,  in  poetry,  the  third  part  of  the 
ancient  drama ;  being  that  wherein  the  intrigue,  or 
action,  fet  forth  in  the,  epitafis,  is  fupported,  carried  on, 
and  heightened,  till  it  be  ripe  for  the  unravelling  in 
the  cataftrophe.  Scaliger  defines  it,  the  full  growth 
of  the  fable,  while  things  are  at  a  ftand  in  that  con- 
fufion  to  which  the  poet  has  brought  them. 

CATASTROPHE,  in  dramatic  poetry,  the  fourth 
and  laft  part  in  the  ancient  drama ;  or  that  immediate- 


the  tree  or  arm  22  defcribes  an  angle  of  90  degrees,     ly  fueceeding  the  cataftafis;  or,  according  to  others,  the 

third  only;  the  whole  drama  being  divided  into  pro- 
tafis,  epitafis,  and  cataftrophe,  or  in  the  terms  of  A- 
riftotle,  prologue,  epilogue,  and  exode. 

The  cataftrophe  clears  up  every  thing,  and  is  no- 
thing elfe  but  the  difcovery  or  winding  up  of  the  plot. 
It  has  its  peculiar  place  :  for  it  ought  entirely  to  be  con- 
tained, not  only  in  the  laft  act,  but  in  the  very  conclu- 
fion  of  it ;  and  when  the  plot  is  finilhed,  the  play  (hould 
be  fo  alfo.  The  cataftrophe  ought  to  turn  upon  a  tingle 
point,  or  ftart  up  on  a  fudden. 
The  great  art  in  the  cataftrophe  is,  that  the  clearing 


beginning  at  the  cock,  and  ending  at  the  ftomacher  or 
culliion. 

Catapulta  for  Arrows,  Spears,  or  Darts.  Some  of 
the  fpears,  &c.  thrown  by  thefe  engines  are  faid  to 
have  been  18  feet  long,  and  to  have  been  thrown  with 
fuch  velocity  as  to  take  fire  in  their  courfe. 

ABCD  is  the  frame  that  holds  the  darts  or  ar- 
rows, which  may  be  of  different  numbers,  and  placed 
in  different  directions.  E  F  is  a  large  and  ftrong 
iron  fpring,  which  is  bent  by  a  rope  that  goes  over 
three  pullies  I,  K,  L  ;  and  is  drawn  by  one  or  feveral 
men  ;  this  rope  may  be  faftened  to  a  pin  at  M.  The 
rope,  therefore,  being  fet  at  liberty,  the  fpring  mufl 
ftrike  the  dans  with  great  violence,  and  fend  them, 
with  furprizing  velocity  to  a  great  diltance.  This  in- 
ftrument  differs  in  fome  particulars  from  the  defcription 
We  have  of  that  of  the   ancients ;  principally  in  the 


up  of  all   difficulties  may   appear  wonderful,  and   yet 
eafy,  fimple,  and  natural. 

It  is  a  very  prepofterous  artifice  of  fome  writers  to 
mow  the  cataftrophe  in  the  very  title  of  the  play.  Mr 
Dryden  thinks  that  a  cataftrophe  refulting  from  a  mere 
change  in  the    fentiments  and  refolutions  of  a  pcrfon, 


throwing  of  feveral  darts  at  the  fame  time,  one  only     without  any  other  machinery,  may  be  fo  managed  as  to 

be  exceedingly  beautiful. 

It  is  a  difpute  among  the  critics,  whether  the  cataf- 
trophe fhonld  always  fall  out  favourably  on  the  fide  of 
virtue  or  not.  The  reafons  on  the  negative  fide  feem 
the  ftrongeft.  Ariftotle  prefers  a  mocking  cataftrophe  ta 
a  happy  one — The  cataftrophe  is  either  iimple  or  com- 
plex. The  firft  is  that  in  which  there  is  no  change  in 
the  ftate  of  the  principal  perfons,  nor  any  difcovery 
or  unravelling,  the  plot  being  only  a  mere  paffage  out 
of  agitation  into  quiet  repefe.  In  the  fecond,  the  prin- 
cipal perfons  undergo  a  change  of  fortune,  in  the  man- 
ner already  defined. 

CATCH,  in  the  mufical  fenfe  of  the  word,  a  fugue 
in  the  unifon,  wherein,  to  humour  fome  conceit  in  the 
words,  the  melody  is  broken,  and  the  fenfe  interrupted 
in  one  part,  and  caught  again  or  fupported  by  another; 
as  in  the  catch  in  Shakefpeare's  play  of  the  Twelfth- 
night,  where  there  is  a  catch  fung  by  three  perfons,  in 
which  the  humour  is,  that  each  who  fings,  calls,  and  is 
called  knave  in  turn  :  Or,  as  defined  by  Mr  Jackfon,  "  a 
catch  is  a  piece  for  three  or  more  voices,  one  of  which 
leads,  and  the  other  follow  in  the  fame  notes.  It 
muft  be  fo  contrived,  thatrefts  (which  are  made  for  that 
purpofe)  in  the  mufic  of  one  line  be  filled  up  with  a  word 
or  two  from  another  line  ;  thefe  form  a  crofs  purpofe,  of 
catch,  from  whence  the  name." 

CATCH-Fly,  in  botany.     See  Lychnis. 
Catch-Po/c,   (quafi  one  that  catches  by   the  pole),  a 
term  nfed,  by  way  of  reproach,  for  the  bailiff's  follow- 
er or  afliftant. 

Catch-Word,  among  printers,  that  placed  at  the  bot- 
tom of  each  page,  being  always  the  firft  word  of  the 
following  page. 

CATECHESIS,  in  a  general  fenfe,  denotes  an  in- 

J  i  ftniction 


being  thrown  by  theirs 

CATARACT,  in  hydrography,  a  precipice  in  the 
channel  of  a  river,  caufed  by  rocks  or  other  obftacles, 
flapping  the  courfe  of  the  ftream  from  whence  the 
water  falls  with  a  greater  noife  and  impetuofity.  The 
word  comes  from  nurn^ttra-u,  t(  I  tumble  down  with 
Violence;"  compounded  of  x«t«,  "  down,"  and  fna-aw, 
dejicio,  "  I  throw  down." — fuch  are  the  cataracts  of 
the  Nile,  the  Danube,  Rhine,  &c.  In  that  of  Niaga- 
ra, the  perpendicular  fall  of  the  water  is  137  feet: 
and  in  that  of  Piftil  Rhaiadr,  in  North  Wales,  the  fall 
of  water  is  near  240  feet  from  the  mountain  to  the 
lower  pool. 

Strabo  calls  that  a  cataract  which  we  call  a  cafcade  ,• 
and  what  we  call  a  cataratt,  the  ancients  ufually  called 
a  catadnpa.  Herminius  has  an  exprefs  diftertation, 
"  De  admirandis  mundi  Cataractis  fupra  et  fubter- 
raneis;"  where  he  ufes  the  word  in  a  new  fenfe; 
lignifying  by  cataract,  any  violent  motion  of  the 
elements. 

Cataract,  in  medicine  and  furgery,  a  diforder 
of  the  humours  of  the  eye,  by  which  the  pupilla, 
that  ought  to  appear  tranfparent  and  black,  looks 
opaque,  blue,  grey,  brown,  &c.  by  which  vifion  is  va- 
rioufly  impeded,  or  totally  deftroyed.  See  Sur- 
gery. 

CATARO,  a  town  of  Dalmatia,  and  capital  of  the 
territory  of  the  fame  name,  with  a  ftrong  caftle,  and 
a  bifhop's  fee.  It  is  fubject  to  Venice,  and  feated  on 
a  gulph  of  the  fame  name.  E.  Long.  19.  19.  N.  Lat. 
42.  25. 

CATARACTES,  in  ornithology,  the  trivial  name 
of  a  fpecies  of  Laxus. 

CATARRH,  in  medicine  a  diftillation  or  defluxion, 
Vol,  IV, 
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Catechetic  firu.ct.ion  given  any  perfon  in  the  firft  rudiments  of  an 
an  or  fcience  ;  bat  more  particularly  of  the  Chriftian 
religion.  In  the  ancient  church,  catechefis  was  an 
inftruetion  given  viva  voce,  either  to  children,  or  adult 
heathens,  preparatory  to  their  receiving  of  baptifm.  In 
this  fenfe,  catechefis  flands  contradiftinguifhed  from 
myjlagogica,  which  were  a  higher  part  of  inftruetion 
given  to  thofe  already  initiated,  and  containing  the 
myfteries  of  faith.  Thofe  who  give  fuch  inftruetions 
are  called  catechols ;  and  thofe  who  receive  them,  ca- 
techumens. 

CATECHETIC,  or  Catechetical,  fomething 
that  relates  to  oral  inftruetion  in  the  rudiments  of  Chri- 
flianity. — Catechetic  fchools  were  buildings  appointed 
for  the  office  of  the  catechift,  adjoining  to  the  church, 
and  called  catechumena  :  fuch  was  that  in  which  Ori- 
gen  and  many  other  famous  men  read  catechetical  lec- 
tures at  Alexandria.     See  Catechumen. 

CATECHISM,  in  its  primary  fenfe,  an  inftrue- 
tion, or  inftitution,  in  the  principles  of  the  Chriftian 
religion,  delivered  viva  voce,  and  fo  as  to  require  fre- 
quent repetitions,  from  the  difciple  or  hearer,  of  what 
has  been  faid.  The  word  is  formed  from  jta-™^®,  a 
compound  of  k«t«  and  e%©v,  q.  d.  circumfono,  alluding 
ro  the  noife  or  din  made  in  this  fort  of  exercife,  or  to 
the  zeal  and  earneflnefs  wherewith  things  are  to  be  in- 
culcated over  and  over  on  the  learners. — Anciently  the 
candidates  for  baptifm  were  only  to  be  inftructed  in 
the  fecrets  of  their  religion  by  tradition  viva  voce, 
without  writing  ;  as  had  alfo  been  the  cafe  among  the 
Egyptian  priefts,  and  the  Britifh  and  Gaulifh  druids, 
who  only  communicated  the  myfteries  of  their  theo- 
logy by  word'of  mouth. 

Catechism  is  more  frequently  nfed  in  modern  times 
for  an  elementary  book,  wherein  the  principal  articles 
of  religion  are  fummarily  delivered  in  the  way  of  quef- 
tion  and  anfwer. 

CATECHIST,  xaT^/cnc,  catecheta,  he  that  cate- 
cliifes,  i.  e.  he  that  inftruets  novices  in  the  principles 
of  religion. 

Catechist  more  particularly  denotes  a  perfon  ap- 
pointed by  the  church  to  inftruct  thofe  intended  for 
baptifm,  by  word  of  mouth,  in  the  fundamental  ar- 
ticles of  the  Chriftian  faith — The  catechift  of  churches 
were  minifters  ufually  diftinct  from  the  biihops  and 
prefbyters,  and  had  their  auditories  or  catechumena 
apart.  Their  bufinefs  was  to  inftruct.  the  catechu- 
mens, and  prepare  them  for  the  reception  of  baptifm. 
But  the  catechifts  did  not  conftituie  any  diftinct  or- 
der of  the  clergy,  but  were  chofen  out  of  any  other 
order.  The  biihop  himfelf  fometimes  performed  the 
office  ;  at  other  limes  prefbyters,  or  even  readers  or 
deacons,  were  the  catechifts.  Origen  feems  to  have 
had  no  higher  degree  in  the  church  than  reader,  when 
he  was  made  catechift  at  Alexandria,  being  only  18 
years  of  age,  and  confequently  incapable  of  the  deacon- 
fhip. 

CATECHU,  in  the  materia  medica,  the  name  of  a 
troche  confiding  of  Japan  earth  and  gum  arabic,  each 
two  ounces,  and  of  fngar  of  rofes  fixteen  ounces, 
beat  together  with  a  little  water.  It  is  recommended 
as  a  mild  reftringent,  &c. 

CATECHUMEN,  a  candidate  for  baptifm,  or  one 
who  prepares  himfelf  for  the  receiving  thereof. 

The  catechumens,  in  church.-hiit.ory,  were  the  low- 


eft  order  of  Chriftians  in  the  primitive  church.     They  Categorical 
had  fome  title  to  the  common  name  of  Chriftian,  being  8 

a  degree  above  pagans  and  heretics,  though  not  con-  Catenaria. 
fnmmated  by  baptifm.  They  were  admitted  to  the 
ftate  of  catechumens  by  the  impofition  of  hands,  and 
the  fign  of  the  crofs.  The  children  of  believing  pa- 
rents were  admitted  catechumens,  as  foon  as  ever 
they  were  capable  of  inftruetion  :  but  at  what  age 
thofe  of  heathen  parents  might  be  admitted,  is  not  fo 
clear.  As  to  the  time  of  their  continuance  in  this 
ftate,  there  were  no  general  rules  fixed  about  it  ;  but 
the  practice  varied  according  to  the  difference  of  times 
and  places,  and  the  readinefs  and  proficiency  of  the 
catechumens  themfelves. 

There  were  four  orders  or  degrees  of  catechumens  ; 
the  firft  were  thofe  inftructed  privately  without  the 
church,  and  kept  at  a  diftance  for  fome  time  from  the 
privilege  of  entering  the  church,  to  make  them  the 
more  eager  and  defirous  of  it.  The  next  degree  were 
the  audientes,  fo  called  from  their  being  admitted  i» 
hear  fermons,  and  the  fcriptures  read  in  the  church, 
but  were  not  allowed  to  partake  of  the  prayers.  The 
third  fort  of  catechumens  were  the  genu-jieclentes,  fo 
called  becaufe  they  received  impofition  of  hands  kneel- 
ing. The  fourth  order  was  the  covipetentes  &  eletfi, 
denoting  the  immediate  candidates  for  baptifm,  or  fuch 
as  were  appointed  to  be  baptifed  the  next  approach- 
ing feftival  ;  before  which,  ftrict  examination  was 
made  into  their  proficiency  under  the  feveral  ftages  of 
catechetical  exercifes. 

After  examination,  they  were  exercifed  for  twen- 
ty days  together,  and  were  obliged  to  faffing  and 
confeffion  :  fome  days  before  baptifm  they  went  veil- 
ed ;  and  it  was  cuftomary  to  touch  their  ears,  fay- 
ing, Epbatha,  i.  e.  Be  opened  ;  as  alfo  to  anoint  their 
eyes  with  clay  ;  both  ceremonies  being  in  imitation  of 
our  Saviour's  practice,  and  intended  to  fhadow  out  to 
the  catechumens  their  condition  both  before  and  after 
their  admiffion  into  the  Chriftian  church. 

CATEGORICAL,  in  a  general  fenfe,  is  applied 
to  thofe  things  ranged  under  a  Category. 

Categorical  alfo  imports  a  thing  to  be  abfolute, 
and  not  relative  :  in  which  fenfe  it  ftands  oppofed  to 
hypothetical.  We  fay,  a  categorical  propofition,  a  ca- 
tegorical fyllogifm,  &c. 

A  categorical  anfwer  denotes  an  exprefs  and  per- 
tinent anfwer  made  to  any  queftion  or  objection  pro- 
posed. 

CATEGORY,  in  logic,  a  feries  or  order  of  all  the 
predicates  or  attributes  contained  under  any  genns. 

The  fchool-philofophers  diltribute  all  the  objects  of 
our  thoughts  and  ideas  into  certain  genera  or  claffes, 
not  fo  much,  fay  they,  to  learn  what  they  do  not 
know,  as  to  communicate  a  diftincT;  notion  of  what 
they  do  know  ;  and  thefe  claffes  the  Greeks  called 
categories,  and  the  Latins  predicaments. 

Ariftotle  made  ten  categories,  viz.  quantity,  qua- 
lity, relation,  action,  paflion,  time,  place,  fituation, 
and  habit,  which  are  ufually  expreffed  by  the  follow- 
ing technical  diftich  : 

Arbor,  fex,  fervos,  adore  refrigerat,  uflos, 

Rure  eras  Jlabo,  nee  tunicatus  ero. 

CATEK.     See  Bengal,  n°  15. 

CATENARIA,  in  the  higher  geometry,  the  name 
of  a  curve-line  formed  by  a  rope  hanging  freely  from 

two 
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Caterpillar  two  points  of  fufpenfion,  whether  the  points  be  rtori- 
**  zontal  or  not.     See  Fluxions. 

CATERPILLAR,  in  zoology,  the  name  of  all 
winged  infects  when  in  their  repiile  or  worm-ltate. 
See  Eruca. 

Method  of  Deflroying  Caterpillars  on  Trees. — 
Take  a  chaifing  dilh  with  lighted  charcoal,  and  pla- 
cing it  under  the  branches  that  are  loaded  with  ca- 
terpillars, throw  fome  pinches  of  brimftone  upon  the 
coals.  The  vapour  of  the  fulphnr,  which  is  mortal 
to  thefe  infects,  will  not  only  deftroy  all  that  are  on 
the  tree,  but  prevent  it  from  being  infefted  with 
them  afterwards.  A  pound  of  fulphur  will  clear  as 
many  trees  as  grow  on  feveral  acres.  This  method 
has  been  fuccefsfully  tried  in  France.  In  the  Journal 
Oeconomiqtte,  the  following  is  faid  to  be  infallible  a- 
gainft  the  catterpillars  feeding  on  cabbage,  and  per- 
haps may  be  equally  ferviceable  againft  thofe  that  in- 
feft  other  vegetables.  Sow  with  hemp  all  the  bor- 
ders of  the  ground  where  you  mean  to  plant  your 
cabbage;  and,  although  the  neighbourhood  is  infected 
with  caterpillars,  the  fpace  inclofed  by  the  hemp  will 
be  perfectly  free,  not  one  of  the  vermin  will  approach 
it. 

CATERPiLLAR-Eaters,  a  name  given  by  fome  au- 
thors to  a  fpecies  of  worms  bred  in  the  body  of  the 
caterpillar,  and  which  eat  its  flefh  ;  thefe  are  owing 
to  a  certain  kind  of  fly  that  lodges  her  eggs  in  the 
body  of  this  animal,  and  they,  after  their  proper 
changes,  become  flies  like  their  parents. 

Mr  Reaumur  has  given  us,  in  his  hiftory  of  infects, 
fome  very  curious  particulars  in  regard  to  thefe  little 
worms.  Every  one  of  them,  he  obferves,  fpins  itfelf 
a  very  beautiful  cafe  of  a  cylindric  figure,  made  of  a 
very  ftrong  fort  of  filk ;  thefe  are  the  cafes  in  which 
this  animal  fpends  its  ftate  of  chryfalis;  and  they  have 
a  mark  by  which  they  may  be  known  from  all  other 
animal  productions  of  this  kind,  which  is,  that  they 
have  always  a  broad  ftripe  or  band  furrounding  their 
middle,  which  is  black  when  the  reft  of  the  cafe  is 
white,  and  white  when  that  is  black.  MrReanmur 
has  had  the  pains  and  patience  to  find  out  the  reafon 
of  this  Angularity,  which  is  this :  the  whole  fhell  is 
fpun  of  a  (ilk  produced  out  of  the  creature's  body; 
this  at  firft  runs  all  white,  and  towards  the  end  of 
the  fpinning  turns  black.  The  outfide  of  the  cafe 
muft  neceffarily  be  formed  firft:,  as  the  creature  works 
from  within ;  confequently  this  is  truly  white  all  over, 
but  it  is  tranfparent,  and  fhows  the  laft  fpun  or  black 
fdk  through  it.  It  might  be  fuppofed  that  the  whole 
infide  of  the  fltell  fhould  be  black;  but  this  is  not  the 
cafe :  the  whole  is  falhioned  before  this  black  fdk 
comes ;  and  this  is  employed  by  the  creature,  not  to 
line  the  whole,  but  to  fortify  certain  parts  only;  and 
therefore  is  all  applied  either  to  the  middle,  or  to  the 
two  ends  omitting  the  middle  ;  and  fo  gives  either  a 
black  band  in  the  middle,  or  a  blacknefs  at  both  ends, 
leaving  the  white  in  the  middle  to  appear.  It  is  not 
unfrequent  to  find  a  fort  of  fmall  cafes,  lying  about 
garden  walks,  which  move  of  themfelves;  when  thefe 
are  opened,  they  are  found  to  contain  a  fmall  living 
worm.  This  is  one  of  the  fpecies  of  thefe  caterpillar- 
eaters  ;  which  as  foon  as  it  comes  out  of  the  body  of 
that  animal,  fpins  itfelf  a  cafe  for  its  transformation 
long  before  that  happens,  and  lives  in  it  without  food 


till   that   change   comes  on;  and  it  becomes  a  fly  like    Catcrva 
that  to  which  it  owed  its  birth.  >      II 

CATERVA,  in  ancient  military  writers,  a  term  Cathartic, 
ufed  in  fpeaking  of  the  Gaulifli  or  Celtiberian  armies, 
denoting  a  body  of  6oco  armed  men.  The  word  ca- 
terva,  or  catervarius,  is  alfo  frequently  ufed  by  ancient 
writers  to  denote  a  party  or  corps  of  foldiers  in  difor- 
der  or  difarray  :  by  which  it  Hands  diltinguillied  from 
cohort  or  turma,  which  were  in  good  order. 

CATESBiEA,  the  lily-thorn  :  A  genus  of  the 
monogynia  order,  belonging  to  the  tetrandria  clafs  of 
plants;  and  in  the  natural  method  ranking  under  the 
28th  order,  Lurida.  The  corolla  is  monopetalous,  fun- 
nel-fhaped,  very  long  above  the  receptacle  of  the  fruit? 
the  ftamina  are  within  its  throat ;  the  fruit  a  polyfper- 
mous  berry.  There  is  only  one  fpecies,  viz.  the  fpinofa, 
which  was  difcovered  in  the  iiland  of  Providence  by 
Mr  Catefby,  who  gathered  the  feeds,  and  brought 
them  to  England.  It  rifes  to  the  height  of  ten  or 
twelve  feet,  and  is  covered  with  a  pale  ruffet  bark  ; 
the  branches  come  out  alternately,  and  are  garni (hed 
with  fmall  leaves  rcfembling  thofe  of  the  box-tree, 
coming  out  in  clutters  all  round  the  branches  at  cer- 
tain diftances;  the  flowers  hang  downward,  and  come 
out  from  the  fide  of  the  branches  :  they  are  tubulons 
and  near  fix  inches  long,  very  narrow  at  their  bafe, 
but  widening  upwards  towards  the  top,  where  it  is 
divided  into  four  parts  which  fpread  open,  and  are  re- 
rlexed  backward.  They  are  of  a  dull  yellow  colour. 
This  plant  is  propagated  by  feeds  which  muft  be  pro- 
cured from  the  country  where  it  grows.  The  feeds 
muft  be  fown  on  a  hot-bed,  and  are  to  be  treated  in 
the  fame  manner  as  other  tender  exotics. 

CATHiERETICS,  in  pharmacy,  medicines  of  a 
canftic  nature,  ferving  to  eat  off  proud  flefli. 

CATHARINE,  Knights  of  St  Catharine  of  Mount 
Sinai,  an  ancient  military  order,  erected  for  the  allifl- 
ance  and  protection  of  pilgrims  going  to  pay  their 
devotion  to  the  body  of  St  Catharine,  a  virgin  of  A- 
lexandria,  diftinguifhed  for  her  learning,  and  faid  to 
have  fuffered  martyrdom  under  Maximin.  The  body 
of  the  martyr  having  been  difcovered  on  mount  Sinai, 
caufed  a  great  concourfe  of  pilgrims;  and  travelling 
being  very  dangerous,  by  realon  of  the  Arabs,  an  or- 
der of  knighthood  was  erected  in  1063,  on  the  mo- 
del of  that  of  the  holy  fepulchre,  and  under  the  pa- 
tronage of  St  Catharine:  the  knights  of  which  ob- 
liged themfelves  by  oath  to  guard  the  body  of  the 
faint,  keep  the  roads  fecure,  obferve  the  rules  of  St 
Bafil,  and  obey  their  grand  matter.  Their  habit  was 
white,  and  on  it  were  reprefented  the  inftruments  of 
martyrdom  whereby  the  faint  had  fuffered;  viz.  a  half- 
wheel  armed  with  fpikes,  and  traverfed  with  a  fword 
ftained  with  blood. 

Catharine,  Fraternity  of  St  Catharine  at  Sienna,  a 
fort  of  religious  fociety  inftituted  in  that  city,  in 
honour  of  St  Catharine,  a  faint  famous  for  her  re- 
velations, and  for  her  marriage  with  Jefus  Chrift, 
whofe  wedding  ring  is  ftill  preferved  as  a  valuable  re- 
lic. This  fraternity  yearly  endows  a  certain  num- 
ber of  deititute  virgins,  and  has  the  privilege  of  re- 
deeming annually  two  criminals  condemned  for  mur- 
der, and  the  fame  number  of  debtors,  by  paying  their 
debts. 

CATHARTICS,  in  medicine,  remedies  which  pro- 
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Catkecu   mote  evacuation  by  /tool.     See  Materia  Medica. 
D  CATHECU,  in  botany.     SeeARECA. 

Catherine.  CATHEDRA,  in  a  general  fenfe,  a  chair.— The 
word  is  more  particularly  ufed  for  a  profeffor's  chair, 
and  a  preacher's  pulpit. 

Cathedra  is  alfo  ufed  for  the    bilhop's    fee,  or 
throne,  in  a  church. 

CATHEDRAL,  a  church  wherein  is  a  biihop's 
fee  or  feat :  See  Church,  and  Bishop.  The  word 
comes  from  the  Greek  »*fie/)i«,  u  chair,"  of  xaBs^a;, 
fedto,  "  I  lit."  The  denomination  cathedral  feems  to 
have  taken  its  rife  from  the  manner  of  fitting  in  the 
ancient  churches,  or  affemblies  of  primitive  christians : 
in  thefe,  the  council,  i.  e.  the  elders  and  priefts,  was 
called  Prejbyterium  ;  at  their  head  was  the  bifbop,  who 
held  the  place  of  chairman,  Cathedralis,  or  Cathedra- 
ticus;  and  the  prefbyters,  who  fat  on  either  fide,  were 
alfo  called  by  the  ancient  fathers,  Ajfejfores  Epifcoporum. 
The  epifcopal  authority  did  not  refide  in  the  bifhop 
alone;  but  in  all  the  prefbyters,  whereof  the  bifhop 
was  prefident.  A  cathedral,  therefore,  originally,  was 
different  from  what  it  is  now  ;  the  Chriftians,  till  the 
time  of  Conftantine,  having  no  liberty  to  build  any 
temple:  by  their  churches  they  only  meant  their  affem- 
blies; and  by  cathedrals,  nothing  more  than  confiftories. 

CATHERINE  Parr.     See  Parr. 

Catherine  I.  Emprefs  of  Rujpa,  a  moft  extraor- 
dinary perfonage,  whofe  hiftory  deferves  to  be  given 
in  detail.  She  was  the  natural  daughter  of  a  country 
girl ;  and  was  born  at  Ringen,  a  fmall  village  upon  the 
lake  Virtcherve,  near  Dorpt  in  Livonia.  The  year 
of  her  birth  is  uncertain;  but,  according  to  her  own 
account,  fhe  came  into  the  world  on  the  5th  of  April, 
1687.  Her  original  name  was  Martha,  which  fhe 
changed  for  Catherine  when  fhe  embraced  the  Greek 
religion.  Count  Rofen,  a  lieutenant-colonel  in  the 
Swedifh  fervice,  who  owned  the  village  of  Ringen, 
fupported,  according  to  the  cuftom  of  the  country, 
both  the  mother  and  the  child  :  and  was,  for  that  rea- 
fon,  fuppofed  by  many  perfons  to  have  been  her  fa- 
ther. She  loft  her  mother  when  fhe  was  but  three 
years  old  ;  and,  as  count  Rofen  died  about  the  fame 
time,  (lie  was  left  in  fo  deftitute  a  fnuation,  that  the 
parilh-clerk  of  the  village  received  her  into  his  houfe. 
Soon  afterwards  Gluck,  Lutheran  minifter  of  Marien- 
burgh,  happening,  in  a  journey  through  thofe  parts, 
to  fee  the  foundling,  took  her  under  his  protection, 
brought  her  up  in  his  family,  and  employed  her  in  at- 
tending his  children.  In  1 701,  and  about  the  14th 
year  of  her  age,  fhe  efponfed  a  dragoon  of  the  Swedifh 
garrifon  of  Marienburgh.  Many  different  accounts 
are  given  of  this  transaction  :  one  author  of  great  cre- 
dit affirms  that  the  bride  and  bridegroom  remained  to- 
gether eight  days  after  their  marriage  ;  another,  of 
no  lefs  authority,  afferts,  on -the  contrary,  that  on  the 
morning  of  their  nuptials  her  hnfband  being  fent  with  a 
detachment  for  Riga,  the  marriage  was  never  con- 
fummated.  Thus  much  is  certain,  that  the  dragoon 
was  abfent  when  Marienburgh  Surrendered  to  the  Ruf- 
fians ;  and  Catherine,  who  was  referved  for  a  higher 
fortune,  never  faw  him  more. 

General  Bauer,  upon  the  taking  of  Marienburgh, 
faw  Catherine  among  the  prifoners;  and,  being  fmit- 
tcn  with  her  youth  and  beaut)'',  took  her  to  his  houfe, 


where  fhe  Superintended  his  domeftic  affairs,  and  was  Catleriae. 
fuppofed  to  be  his  miftrefs.  Soon  afterwards  fhe  was 
removed  into  the  family  of  prince  Menzikof,  who  was 
no  lefs  Struck  with  the  attractions  of  the  fair  captive. 
With  him  fhe  lived  until  1704;  when,  in  the  17th 
year  of  her  age,  fhe  became  the  miftrefs  of  Peter  the 
Great,  and  won  fo  much  upon  his  affections,  that  he 
efpoufed  her  on  the  29th  of  May  1711.  The  cere- 
mony was  Secretly  performed  at  Jawerof  in  Poland, 
in  the  prefence  of  General  Bruce ;  and  on  the  20th  of 
February,  1712,  it  was  publicly  Solemnized  with 
great  pomp  at  Peterfburgh. 

Catherine,  by  the  moft  unwearied  affiduity  and  un- 
remitted attention,  by  the  SoStneSs  and  complacency 
of  her  difpofition,  but  above  all  by  an  extraordinary 
liveliness  and  gaiety  of  temper,  acquired  a  wonderful 
afceBdency  over  the  mind  of  Peter.  The  latter  was 
Subject  to  occafional  horrors,  which  at  times  rendered 
him  gloomy  and  fuSpicious,  and  raiSed  his  paffions  to 
Such  an  height  as  to  produce  a  temporary  madnefs. 
In  thefe  dreadful  moments  Catherine  was  the  only  per- 
fon  who  durft  venture  to  approach  him  ;  and  fuch  was 
the  kind  of  fafcination  fhe  had  acquired  over  his  SenSes, 
that  her  prefence  had  an  inftantaneons  effect,  and  the 
firSt  found  of  her  voice  compoSed  his  mind  and  calmed 
his  agonies.  From  theSe  circumstances  She  Seemed  ne- 
ceffary,  not  only  to  his  comfort,  but  even  to  his  very 
existence,  fhe  became  his  inseparable  companion  on 
his  journeys  into  Soreign  countries,  and  even  in  all  his 
military  expeditions. 

The  peace  oS  Pruth,  by  which  the  Ruffian  army 
was  reScued  Srom  certain  destruction,  has  been  wholly 
attributed  to  Catherine,  though  flie  was  little  more 
than  an  instrument  in  procuring  the  con  Sent  of  Peter. 
The  latter,  in  his  campaign  of  171 1  againft  the  Turks, 
having  imprudently  led  his  troops  into  a  disadvantage- 
ous Situation,  took  the  deSperate  reSolution  of  cutting 
his  way  through  the  Turkifh  army  in  the  night.  With 
this  reSolution  he  retired  to  his  tent  in  an  agony  of 
deSpair,  and  gave  pofitive  orders  that  no  one  Should  be 
admitted  under  pain  of  death.  In  this  important 
juncture  the  principal  officers  and  the  vice-chancellor 
Shaffirof,  affembled  in  the  prefence  of  Catherine,  and 
drew  up  certain  preliminaries  in  order  to  obtain  a  true© 
from  the  grand  vizir.  In  confequence  of  this  de- 
termination, plenipotentiaries  were  immediately  dif- 
P^atched  without  the  knowledge  of  Peter,  to  the  grand 
vizir,  and  a  peace  obtained  upon  more  reafonable 
conditions  than  could  have  been  expected.  With  thefe 
conditions  Catherine,  notwithstanding  the  orders  if- 
fued  by  Peter,  entered  his  tent,  and  prevailed  upon 
him  to  Sign  them.  Catherine,  by  her  conduct  on  this 
occafion,  acquired  great  popularity  ;  and  the  emperor 
particularly  Specifies  her  behaviour  at  Fruth  as  one  of 
the  reafons  which  induced  him  to  crown  her  publicly 
at  Mofcow  with  his  own  hand.  This  ceremony  was 
performed  in  1724;  and  although  defigned  by  Peter- 
only  as  a  proof  his  affection,  was  the  principal  caufe : 
of  her  Subsequent  elevation.. 

Her  influence   continued  undiminished  until  a  Short 
time  beSore  the  death  of  the  emperor,  when  Some  circum-- 
Stances  happened  which  occasioned  Such  a  coolneSs  be- 
tween them  as  would  probably  have  ended  in  a  total  rnp-- 
ture,  if  his  death. had  not  fortunately  intervened.    The 
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Catherine,  original  caufe  of  this  mifunderftanding  arofe  from  fhe 
v"r~"v 'following  difcovery  of  a  fecret  connection  between  Ca- 
therine and  her  firft  chamberlain,  whofe  name  was 
Mons.  The  emperor,  who  was  fufpicious  of  this  con- 
nexion, quitted  Peterfburgh  under  pretence  of  remo- 
ving to  a  villa  for  a  few  days,  but  privately  returned 
to  his  winter  palace  in  the  capital.  From  thence  he 
occafionally  fent  one  of  his  confidential  pages  with  a 
complimentary  meflage  to  the  emprefs,  as  if  he  had 
been  in  the  country,  and  with  fecret  orders  to  obferve 
her  motions.  From  the  page's  information  the  em- 
peror on  the  third  night,  furprifed  Catherine  in  an 
arbour  of  the  garden  with  her  favourite  Mons;  while 
his  fifter  Madame  Balke,  who  was  firft  lady  of  the 
bed-chamber  to  the  emprefs,  was  in  company  with  a 
page,  upon  the  watch  without  the  arbour. 

Peter,  whofe  violent  temper  was  inflamed  by  this 
difcovery,  ftruck  Catherine  with  his  cane,  as  well  as 
the  page,  who  endeavoured  to  prevent  him  from  en- 
tering the  arbour,  and  then  retired  without  uttering 
a  fingle  word  either  to  Mons  or  his  fifter.  A  few  days 
after  this  tranfa&ion  thefe  perfons  were  taken  into 
cuftody,  and  Mons  was  carried  to  the  winter  palace, 
where  no  one  had  admiifion  to  him  but  Peter,  who 
himfelf  brought  him  his  provifions.  A  report  was  at 
the  fame  time  circulated,  that  they  were  imprifoned 
for  having  received  bribes,  and  making  their  influence 
over  the  emprefs  fubfervient  to  their  own  mercenary 
views.  Mons  being  examined  by  Peter,  in  the  pre- 
fence  of  major-general  Ufchakof,  and  threatened  with 
the  torture,  confefled  the  corruption  which  was  laid 
to  his  charge.  He  was  beheaded;  his  After  received  party, 
five  ftrokes  of  the  knout,  and  was  banifhed  into  Sibe- 
ria ;  two  of  her  fons,  who  were  chamberlains,  were 
alfo  degraded,  and  fent  as  common  foldiers  among  the 
Ruffian  troops  in  Perfia.  On  the  day  fubfequent  to 
the  execution  of  the  fentence,  Peter  conveyed  Cathe- 
rine in  an  open  carriage  under  the  gallows,  to  which 
was  nailed  the  head  of  Mons.  The  emprefs,  without 
changing  colour  at  this  dreadful  fight,  exclaimed 
"  What  a  pity  it   is  that  there  is  fo  much  corruption. 
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which  you  {hall  approve  in  my  name."  Baflevitz,  find-  Catherine, 
ing  Menzikof  alleep,  awakened  and  informed  him  of 
the  prsffing  danger  which  threatened  the  emprefs  and 
her  party.  As  no  time  remained  for  long  deliberation, 
the  prince  inftantly  feized  the  treafure,  fecured  the 
fortrefs,  gained  the  officers  of  the  guards  by  bribes 
and  promifes,  alfo  a  few  of  the  nobility,  and  the  prin- 
cipal clergy.  Thefe  partizans  being  convened  in  the 
palace,  Catherine  made  her  appearance  :  Ihe  claimed 
the  throne  in  right  of  her  coronation  at  Mofcow  ;  ihe 
expofed  the  ill  effects  of  a  minority  ;  and  promifed,. 
that,  "  fo  far  from  depriving  the  great-duke  of  the 
crown,  {he  would  receive  it  only  as  a  facred  depofit, 
to  be  reftored  to  him  whenfhe  mould  be  united,  in  a- 
nother  world,  to  an  adored  hnfband,  whom  Ihe  was 
now  upon  the  point  of  lofing." 

The  pathetic  manner  with  which  {he  uttered  this 
addrefs,  and  the  tears  which  accompanied  it,  added  to 
the  previous  diltribution  of  large  funis  of  money  and 
jewels,  produced  the  delired  effecl :  at  the  clofe  of  this, 
meeting  the  remainder  of  the  night  was  employed  in. 
making  the  neceflary  preparations  to  infure  her  accef-- 
fion  in  cafe  of  the  emperor's  death. 

Peter  at  length  expired  in  the  morning  of  the  28th 
of  January  1725.  This  event  being  made  known, 
the  fenate,  the  generals,  the  principal  nobility  and 
clergy,  haftened  to  the  palace  to  proclaim  the  new  fo- 
vereign.  The  adherents  of  the  great  duke  feemed  fe- 
cure  of  fuccefs,  and  the  friends  of  Catherine  were 
avoided  as  perfons  doomed  to  deftrudtion.  At  this, 
juncture  Baflevitz  whifpered  one  of  the  oppofite 
The  emprefs  is  miftrefs    of    the    treafure 


among  courtiers !" 

This  event  happened  in  the  latter  end  of  the  year 
1724;  and  as  it  was  foon  followed  by  Peter's  death, 
and  Catherine  upon  her  acceffion  recalled  Madame 
Balke,  it  has  been  fufpefted  that  {he  ffiortened  the 
days  of  her  hulband  by  poifon.  But  notwithstanding 
the  critical  fituation  for  Catherine  in  which  he  died, 
and  her  fubfequent  elevation,  this  charge  is  totally  de- 
ftitute  of  the  leaft  fhadow  of  proof:  for  the  circum- 
ftances  of  Peter's  diforder  were  too  well  known,  and 
the  peculiar  fymptoms  of  his  la  ft  illnefs  fufficienily  ac- 
count for  his  death,  without  the  neceffity  of  recurring 
to  poifon.. 

While  Peter  was  yet  lying  in  the  agonies  of  death, 
feveral.  oppofite  parties  were  caballing  to  difpofe  of  the 
crown.  At  a  confiderable  meeting  of  many  among 
the  principal  nobility,  it  was  fecretly  determined,  on 
the  moment  of  his  diflblution,  to  arrcft  Catherine,  and 
to  place  Peter  Alexievitch  upon  the  throne.  Baflevitz, 
apprized  of  this  refolmion,  repaired  in  perfon  to  the 
emprefs,  although  it  wasalready  night.  "  My  griefand 
confternation,"  replied  Catherine,  "  render  me  inca- 
pable of  acting  myfelf:  do  yon  and  prince  Menzikof 
confult    together,  and   I  will  embrace,  the  meafures 


and  the  fortrefs;  file  has  gained  over  the  guards  and 
the  fynod,  and  many  of  the  chief  nobility;  even  here 
flie  has  more  followers  than  you  imagine  ;  advife  there- 
fore your  friends  to  make  no  oppofition  as  they  value 
their  heads."  This  information  being  rapidly  circu- 
lated, Baflevitz  gave  the  appointed  fignal,  and  the  two 
regiments  of  guards,  who  had  been  gained  by  a  largefs 
to  declare  for  Catherine,  and  had  already  furrounded 
the  palace,  beat  to  arms.  "  Who  has  dared  (ex- 
claimed prince  Repnin,  the  commander  in  chief)  to 
order  out  the  troops  without  my  knowledge  ?"-  "  I,. 
(returned  general  Butterlin),  without  pretending  to, 
difpute  your  authority,  in  obedience  to  the  commands 
of  my  molt  gracious  miftrefs."  This  fliort  reply  was 
followed  by  a  dead  filence.  In  this  moment  of  fuf- 
pence  an  anxiety  Menzikof  entered,  preceding  Ca- 
therine, fupported  by  the  duke  of  Holftein.  She  at 
tempted  to  fpeak,  but  was  prevented  by  fighs  and  tears 
from  giving  utterance  to  her  words:  at  length,  reco- 
vering herfelf,  "  I  come  (fhe  faid),  notwithstanding 
the  grief  which  now  overwhelms  me,  to  affureyou,  that, 
fubmiffive  to  the  will  of  my  departed  hufband,  whofe 
memory  will  be  ever  dear  to  me,  I  am  ready  to  devote 
my  days  to  the  painful  occupations  of  government  un- 
til Providence  fhall  fummon  me  to  follow  him."  Then, 
after  a  fliort  paufe,  fhe  artfully  added, .  "  If  the  great- 
duke  will  profit  by  my  inftruclions,  perhaps  I  {hail 
have  the  confolation,  during  my  wretched  widowhood, 
of  forming  for  you  an  emperor  worthy  of  the  blood 
and  the  name  of  him  whom  you  have  now  irretrievably 
loft."  "  As  this  crifis  (replied  Menzikof)  is  a  mo- 
ment of  fuch  importance  to  the  good  of  the  empire, 
and  requires  the  moft  mature  deliberations,  your  ma-- 
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Catherine,  jefty  will  permit  us  to  confer,  without  reftraint,  that  fcattered  amongft  them    handfuls    of  money.     Thus  Catherine. 

v v 'this  whole  affair  may  be  tranfacted  without  reproach,  (fays  a  contemporary)   the  emprefs    was  raifed  to  the  v 

as  well  in  the  opinion  of  the  prefent  age  as  in  that  of  throne  by  the  guards,  in  the  fame  manner  as  the  Ro- 

pofterity."  "  Acting   as  I  do   (anfvvered  Catherine),  nian  emperors  by  the  prsetorian  cohorts,  without  ei- 

more  for  the  public  good  than  for  my  own  advantage,  [her  the  appointment  of"  the  people  or  of  the   legions. 

I    am  not  afraid  to  fubmit  ail  my  concerns  to  thejadg-  The  reign  of  Catherine  may  be  confidered   as  the 

mentof  fuchan  enlightened  affembly :  you  have  not  reign  of  Menzikof,  that  emprefs  having  neither  incli- 

only  my  permillion  to  confer  with  freedom;  but  I  lay  nation  or  abilities  to  direct  the  helm  of  government; 

my   commands  upon  yen  all  to  deliberate  maturely  on  and   fire  placed  the  molt  implicit  confidence  in  a  man 


x 


this  important  fubject,  and  I  promife  to  adopt  what- 
ever may  be  the  refult  of  your  decilions."  At  the 
conclufion  of  thefe  words  the  affembly  retired  into 
another  apartment,  and  the  doors  were  locked. 

It  was  previoufly  fettled  by  Menzikof  and  his  party 
that  Catherine  lliould  be  emprefs  ;  and  the  guards, 
who  furrounded  the  palace  with  drums  beating  and 
colours    flying,  effectually    vanquiihed    all  oppolition. 


who  had  been  the  original  author  of  her  good  for- 
tune, and  the  fole  inflrument  of  her  elevation  to  the 
throne. 

During  her  fhort  reign  her  life  w7as  very  irregular; 
flie  was  extremely  averfe  tobufinefs;  would  frequently, 
when  the  weather  was  fine,  pafs  whole  nights  in  the 
open  air  ;  and  was  particularly  intemperate  in  the  ufe 
of  tokay-wine.  Thefe  irregularities,  joined  to  a  cancer 


The   only  circtnnftance,  therefore,  which  remained,  and  a  dropfy,  haftened   her  end,  and  Are  expired  on 

was  to  give  a  juft  colour  to  her  title,  by  perfuading  the  the  17th  of  May   1727,  a  little  more  than  two    years 

affembly  that  Peter  intended   to  have  named  her  his  after  her  acceffion  to  the  throne,  and  in  about  the 

fucceflbr.     For    this    purpofe  Menzikof  demanded  of  40th  year  of  her  age. 

that  emperor's  fecretary,  whether  his  late  matter  had  As  the  deaths  of  fovereigns  in  defpotic  countries  arc 

left  any  written  declaration  of  his  intentions  ?  Thefe-  feldom   imputed  to  natural  caufes,  that  of  Catherine 

cretary  replied,  "  That  a  little  before  his  laft  journey  has  alfo  been  attributed  to  poifon ;  as  if  the  diforders 

to  Mofcow  he  had  deftroyed  a  will;  and  that  he  had  which  preyed  upon  her  frame  were  not  fufficient  to 

frequently   expreiTed   his  defign  of  making  another,  bring   her  to  her  grave.     Some  affert,   that  fhe  was 

but  had  always  been  prevented  by  the  reflection,  that  poifoned  in  a  glafs  of  fpirituous  liquor;    others,  by  a 

if  he  thought  his  people,  whom  he  had  raifed  from  a  pear  given  her    by  general  Diever.     Sufpicions  alfo 

ftate  of  barbarifm  to  an  high   degree  of  power   and  fell  upon  prince  Menzikof,  who,  a  fliort  time  before 

glory,  could  be   ungrateful,  he  would  not  expofe  his  her  deceafe,  had  a  trifling  mifunderftanding  with  her, 

final   inclinations   to   the  infult  of  arefufal;  and  that  and  who  was  accufed  of  haftening  her  death  that  he 

if  they  recollected  what  they  owed  to  his  labours,  they  might  reign  with  ftill  more  abfolute  power  daring  the 

would  regulate  their  conduct  by  his  intentions,  which  minority  of  Peter  II.     But  thefe  reports  deferve  not 


he  had  difclofcd  with  more  folemnity  than  could  be 
manifefted  by  any  writings."  An  altercation  now  be- 
gan in  the  affembly;  and  fome  of  the  nobles  having 
the  courage  to  oppofe  the  acceffion  of  Catherine, 
Theophanes  archbifhop  of  Plefcof  called  to  their  re- 
collection the  oath  which  they  had  all  taken  ill  1  722 
to  acknowledge  the  fucceffor  appointed  by  Peter  ;  and 
added,  that  the  fentiments  of  that  emperor  delivered 
by  the  fecretary  were  in  effect  an  appointment  of  Ca- 
therine. The  oppofite  party,  however,  denied  thefe 
fentiments  to  be  fo  clear  as  the  fecretary  chofe  to  in- 
finuate;  and  infifted,  that  as  their  late  monarch  had 
failed  to  nominate  his  heir,  the  election  of  the  new 
fovereign  fhould  revert  to  the  ftate.  Upon  this  the 
archbifhop  farther  teftified,  that  the  evening  before 
the  coronation  of  the  emprefs  at  Mofcow,  Peter  had 
declared   in    the  houfe  of  an  Englifh  merchant,  that 


the  leaft  credit,  and  were  merely  dictated  by  the  fpi- 
rit  of  party  or  by  popular  rumour. 

Catherine  was  in  her  perfon  under  the  middle-fize, 
and  in  her  youth  delicate  and  well-formed,  but  incli- 
ned to  corpulency  as  fhe  advanced  in  years.  She  had 
a  fair  complexion,  dark  eyes,  and  light  hair,  which 
fhe  was  always  accuftomed  to  dye  with  a  black  colour. 
She  could  neither  read  nor  write :  her  daughter  Eli- 
zabeth ufually  figned  her  name  for  her,  and  particu- 
larly to  her  laft  will  and  teftament;  and  count  Offer- 
man  generally  put  her  fignature  to  the  public  decrees 
and  difpatches.  Her  abilities  have  been  greatly  ex- 
aggerated by  her  panegyrifls.  Gordon,  who  had  fre- 
quently feen  her,  feems,  of  all  writers,  to  have  repre- 
fented  her  character  with  the  greateft  juftnefs,  when 
he  fays,  "  She  was  a  very  pretty  well-look'd  woman, 
of  good   fenfe,  but  not  of    that  fublimity  of  wit,  or 


he  fhould  place  the  crown  upon  her  head  with  no  other  rather  that  quicknefs  of  imagination,  which  fome  peo- 

view  than  to  leave  her  miftrefs  of  the   empire  after  his  ble  have  believed.    The  great  reafon  why  the  czar  was 

deceafe.     This   atteftation  being  confirmed   by  many  fo  fond  of  her,  was  her  exceeding  good  temper;  fire 

perfons  prefent,    Menzikof  cried   out,  "  What  need  never  was   feen  pee vifh,  or  out  of  humour;  obliging 

have  we  of  any  teftament !     A  refufal  to  conform  to  and  civil  to  all,  and  never  forgetful  of  her  former  con* 

the  inclination  of  our  great  fovereign,  thus  authenti-  dition;  withal,  mighty   grateful."     Catherine   main- 

cated,  would  be  both  unjuft  and  criminal.     Long  live  tained  the   pomp  of  majefty  with  an  air  of  eafe  and 

the  emprefs  Catherine  !"     Thefe  words  being  inftan-  grandeur  united  ;  and  Peter  ufed  frequently  to  exprefs 

taneoufly  repeated   by   the  greateft   part  of  thofe  who  his  admiration  at  the   propriety  with  which  fhe  fup- 

were    prefent,  Menzikof,    fainting  Catherine  by  the  ported  her   high  ftation,  without    forgetting  that  fhe 


title  of  emprefs,  paid  his  fir  ft  obeifance  by  kiffing  her 
hand  ;  and  his  example  was  followed- by  the  whole  af- 
fembly. She  next  prefented  herfelf  at  the  window  to 
the  guards,  and  jo  the  people,  who  fhouted  acclama- 
tions of  " 


was  not  born  to  that  dignity. 

The  following  anecdotes  will   prove  that  fhe  bore 

her  elevation  meekly ;  and,  as   Gordon  aiferts,    was 

never    forgetful    of   her    former    condition.     When 

Long  live   Catherine  !"    while  Menzikof     Wur-mb-  who  had  been  tutor  to  Gluck's  children  at 

the 
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the  time  that  Catherine  was  a  domeftic  in  that  cler- 
gyman's family,  pref'ented  himfelf  before  her  after  her 
marriage  with  Peter  had  been  publicly  folemnized, 
fhe  recollected  and  addrefled  him  with  great  compla- 
cency, "  What,  thou  good  man,  art  thou  (till  alive  ! 
I  will  provide  for  thee."  And  the  accordingly  fettled 
upon  him  a  penlion.  She  was  no  lefs  attentive  to  the 
family  of  her  benefactor  Gluck,  who  died  a  prifoner 
atMofcow:  lhe  penfioned  his  widow  j  made  his  fon 
a  page;  portioned  the  two  eldelt  daughters  ;  and  ad- 
vanced the  youngeft  to  be  one  of  her  maids  of  honour. 
If  we  may  believe  Weber,  me  frequently  enquired  af- 
ter her  firft  bufband  ;  and,  when  fhe  lived  with  prince 
Menzikof,  ufed  fecretly  to  fend  him  fmall  fums  of  mo- 
ney, until,  in  1705,  he  was  killed  in  a  fkirmiih  with 
the  enemy. 

But   the  moft  noble  part  of  her  character  was  her 
peculiar  humanity  and  companion  for  the  unfortunate. 
Motraye  has  paid  an  handfome  tribute  to  this  excel- 
lence.    "  She  had,  in  fome  fort,  the  government  of 
all  his  (Peter's)   paffions  ;   and  even  faved  the  lives  of 
a  great  many  more  perfons  than  Le  Fort  was  able  to 
do  :   fhe  infpired  him  with  that  humanity,  which,  in  the 
opinion  of  his  fubjecls,  nature  feemed    to  have  denied 
him.     A  word  from  her  mouth  in  favour  of  a  wretch 
juft  going  to  be  faerificed  to   his  anger,  woald   difarm 
him  ;  but  if  he  was  fully  refolved  to  fatisfy  that  paffion 
he  would  give  orders  for  the  execution   when  lhe  was 
abfent,  for  fear  fhe  fhould  plead  for  the  victim."     Jn  a 
word,   to  ufe  the  exprefuon  of  the  celebrated  Munich 
"  Elle  etoit  proprsment  la  mediatrice  entre  le  man ar que 
et  fes  fujets." 

Catharine,  (Order  of  St)  in  modern  hiftory,  belongs 
te  ladies  of  the  firfl  quality  in  the  Ruffian  court.  It 
was  inftituted  in  1714  by  Catherine  wife  of  Peter  the 
Great,  in  memory  of  his  fignal  efcape  from  the  Turks 
in  1 71 1.  The  emblems  of  this  order  are  a  red  crofs 
fupported  by  a  figure  of  St  Catherine,  and  faftened  to 
a  fcarlet  firing  edged  with  filver,  on  which  are  inferi- 
bed  the  name  of  St  Catherine,  and  the  motto,  Pro  fide 
<t  patr'ta. 

CATHERLOUGH,  a  town  of  Ireland,  in  the  coun- 
ty of  Catherlough,  and  province  ofLeinfter:  feated  on 
the  river  Barrow,   16  miles  N.  E.  of  Kilkenny.     W. 
Long.  7.  1.  N.  Lat.  52.  45. 

Catherlough,  a  county  of  Ireland,  about  28 
Iniles  in  length,  and  eight  in  breadth;  bounded  on  the 
eaft  by  Wicklow  and  Wexford,  on  the  weft  by  Queen's 
county,  on  the  north  by  Kildare,  and  on  the  fouth  and 
fouth-weft  by  Wexford.  It  contains  5600  houfes,  42 
parifhes,  five  baronies  or  boroughs,  and  fends  fix  mem- 
bers to  parliament,  viz.  two  for  the  county,  two  for 
Catherlough,  and  two  for  old  Leighlen. 

CATHETER,  in  furgery,  a  fiftulous  infirument, 
nlually  made  of  filver,  to  be  introduced  into  the  blad- 
der, in  order  to  fearch  for  the  ftone,  or  difcharge  the 
urine  when  fupprefTed.     See  Surgery. 

CATHETUS,  in  geometry,  a  line  or  radius  falling: 
perpendicularly  on  another  line  or  furface  ;  thus  the 
eatheti  of  a  right-angled  triangle,  are  the  two  tides  that 
include  the  right  angle. 

Cathetvs  of  Incidence,  in  catoptrics,  a  right  line 
drawn  from  a  point  of  the  object,  perpendicular  to  the 
reflecting  line. 

Cathetus  if  Reflexion,  or   of  the  Fye,  a  right  line 
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drawn  from  the  eye  perpendicular    te  the  reflecting   Cathetus 
plane.  °  „ 

cathetus  ofObUquaiion,  a  right  line  drawn  perpen-      Cat0- 
dicular  to  the  fpeculnm,  in  the  point  of  incidence  or  re-  '       "       ' 
flexion. 

Cathetus,  in  architecture,   a  perpendicular  line, 
fiippofcd   to  pafs   through   the  middle  of  a  cylindrical 
body,   as  a  ballufter,  column,   &c. 
CATHNESS.     See    Caithness. 
CATHOLIC,  in  a  general  fenfe,  denotes  any  thing 
that  is  univerfal  or  general. 

Catholic  Church.  The  rife  of  herefies  induced  the 
primitive  Chriftian  church  to  affume  to  itfelf  the  appel- 
lation of  catholic,  being  a  characteriftic  to  diitinguilh  it- 
felf from  all  feels,  who,  though  they  had  party  names, 
fometimes  fheltered  themfelves  under  the  name  of 
Chriftians. 

The  Romifh  church  diftinguifh.es  itfelf  now  by  the 
name  of  catholic,  in  oppofition  to  all  thofe  who  have 
feparated  from  her  communion,  and  whom  fhe  confi- 
ders  as  heretics  and  fchifmatics,  and  herfelf  only  as  the 
true  and  Chriftian  church.  In  the  Uriel:  fenfe  of  the 
word,  there  is  no  catholic  church  in  being,  that  is,  no 
univerfal  Chriftian  communion. 

Catholic  King,  is  a  title  which  has  been  long  here- 
ditary to  the  king  of  Spain.  Mariana  pretends,  that 
Reccarede  firft  received  this  title  after  he  had  deftroy- 
ed  Ariauifm  in  his  kingdom,  and  that  it  is  found  in 
the  council  of  Toledo  for  the  year  589.  Vafce  afcribes 
the  ongin  of  it  to  Alphonfus  in  738.  Some  allege 
that  it  has  been  ufed  only  fince  the  time  of  Ferdinand 
and  Ifabella.  Colombiere  fays,  it  was  given  them  on 
occaiionofthe  expuliion  of  the  Moors.  The  Bollan- 
difts  pretend  it  had  been  borne  by  their  prcdecefTors 
the  Vihgoth  kings  of  Spain  ;  and  that  Alexander  VI. 
only  renewed  it  to  Ferdinand  and  Ifabella.  Others 
fay,  that  Philip  de  Valois  firft  bore  the  title;  which 
was  given  him  after  his  death  by  the  eccleiiaftics,  on 
account  of  his  favouring  their  interefts. 

In  fome  epiftles  of  the  ancient  popes,  the  title  catho- 
lic is  given  to  the  kings  of  France  and  of  Jerufalem,  as 
well  as  to  feveral  patriarchs  and  primates. 

CATHOLICON,  in  pharmacy,  a  kind  of  foft  pur- 
gative electuary,  fo  called,  as  being  fuppofed  an  uni- 
verfal purger  of  all  humours. 

CATfLINE,  (Lucius)  a  Roman  of  a  noble  family, 
who  having  fpent  his  whole  fortune  in  debauchery,' 
formed  the  defign  of  oppreffing  his  country,  deftroy- 
ing  the  fenate,  feizing  the  public  treafury,  fetting 
Rome  on  fire,  and  ufurping  a  fovereign  power  over  his 
fellow-citizens.  In  order  to  fucceed  in  this  defign,  he 
drew  fome  young  noblemen  into  bis  plot  ;  whom  he 
prevailed  upon,  it  is  fa  id,  to  drink  human  blood  as  a 
pledge  of  their  union.  His  confpiracy,  however,  was 
difcovered  by  the  vigilance  of  Cicero,  who  was  then 
conful.  Upon  which  retiring  from  Rome,  he  put 
himfelf  at  the  head  of  an  army,  with  feveral  of  the 
eonfpirators,  and  fought  with  incredible  valour  againfl 
Petreius,  lieutenant  to  Anthony,  who  was  colleague 
with  Cicero  in  the  confulfhip;  but  was  defeated  and 
killed  in  battle.  See  (Hiftory  of)  Rome— Salluft  has 
given  an  excellent  hiftory  of  this  confpiracy. 

CATO,  (Marcus  Portius)  the  Cenfor,  one  of  the 
grearcft  men  among  the  ancients,  was  born  at  Tufcu- 
lam  m  the  year  of  Rome  519,  about  the  232d  before 

ChrifL 


CAT 


C    256  .  j 


CAT 


'•Cato.      Chrift.     He  began  to  bear  arms  at  17  ;  and,  on  all  oc- 
casions  Showed  extraordinary  courage.     He  was  a  man 
of  great  Sobriety,   and  reckoned  no  bodily  exercife  tin- 
worthy  of  him.     He  had  but  one  horfe  for  himfelf  and 
his  baggage,  and  he  looked  after  and  dreffed  it  him- 
felf.    At  his  return  from  his  campaigns,    he  betook 
himfelf  to  plough  his  ground  ;   not  that  he  was  with- 
out  (laves   to  do  it,  but  it  was  his  inclination.      He 
dreffed  alfo  like  his  (laves,  fat  down  at  the  fame  table 
with  them,  and  partook  of  the  fame  fare.     He  did 
not  in  the  mean  while  neglect  to  cultivate  his  mind, 
cfpecially  in  regard  to  the  art  of  fpeaking  ;  and  he  cm- 
ployed  his  talents,  which  were  very  great,  in  gene- 
ronfly  pleading  caufes  in  the  neighbouring  cities  with- 
out fee  or  reward.     Valerius  Flaccus,  who  had  a  coun- 
try-feat near  Cato,  conceiving  an  efteem  for  him,  per- 
fnaded  him  to  come  to  Rome  ;  where  Cato,  by  his  own 
merit,  and  the  influence  of  fo  powerful  a  patron,  was 
footi  taken  notice  of,  and  promoted.     He  was  flrft  of 
all  elefted  tribune  of  the  foldiers  for  the  province  of 
Sicily.     He  was  next  made  queflor  in  Africa  under 
Scipio.     Having  in  this  laft  office  reproved  him  for  his 
profufenefs  to  his  foldiers,  the  general  anfwered,  that 
"  he  did  not  want  fo  exact  a  queftor,   but  would  make 
war  at  what  expence  he  pleafed  ;  nor  was  he  to  give 
an  account  to  the   Roman    people   of    the  money  he 
fpent,  but  of  his  enterprifes,    and    the    execution  of 
them."  Cato,  provoked  at  this  anfwer,  left  Sicily,  and 
returned  to  Rome* 

Afterwards  Cato  was  made  prastor,  when  he  fulfilled 
the  duties  of  his  office  with   the  Strictest  juftice.     He 
conquered  Sardinia,  governed  with  admirable  modera- 
tion, and  was  created  conful.     Being  tribune  in   the 
war  of  Syria,  he  gave  distinguished  proofs  of  his  va- 
lour againft  Antiochus  the  Great  ;   and  at  his  return 
flood  candidate  for  the  office  of  cenfor.     But  the  no- 
bles, who  not  only  envied  him  as  a   new   man,    but 
dreaded  his  fe verity,  fet  up  againft  him  feven  power- 
ful competitors.     Valerius  Flaccus,  who  had  introdu- 
ced him  into  public  life,  and  had  been  his  colleague  in 
the  conful fhip,  was  a  ninth  candidate,  and  thefe  two 
united  their  interests.     On  this  occafion  Cato,  far  from 
employing  foft  words  to  the  people,   or  giving  hopes  of 
gentlenefs  or  complaifance  in  the  execution  of  his  of- 
fice, loudly  declared  from  the  roftra,  with  a  threaren- 
ing'look  and  voice,    "  That,  the  times  required  firm 
and  vigorous  magiftrates  to  put  a  flop  to  that  growing 
luxury  which  menaced  the  public  with  ruin  ;  cenfors 
who  would  cut  up  the  evil  by  the  roots,  and  reftore 
the  rigour  of  ancient  discipline."     It  is  to  the  honour 
of  the  people  of  Rome,  that,  notwithstanding  thefe  ter- 
rible intimations,  they  preferred  him  to  all  his  com- 
petitors, who  courted  them    by    promifes  of  a  mild 
and  eafy  administration  :  .the   comitia  alfo  appointed 
his  friend  Valerius  to  be  his  colleague,  without  whom 
he  had  declared  that  he  could  not  hope  to  compafs  the 
reformations  he  had  in  view.     Cato's  merit,  upon  the 
whole,  was  fuperior  to  that  of  any  of  the  great  men 
who  flood  againft  him.     He  was  temperate,  brave,  and 
indefatigable  ;   frugal  of  the  public  money,  and  not  to 
be  corrupted.     There  is  fcarce  any  talent  requifite  for 
public  or  private  life  which  he  had  not  received  from 
nature,  or  acquired  by  induftry.     He  was  a  great  fol- 
dier,  an  able  ftatefman,  an  eloquent  orator,  a  learned 
liiftorian,  and  very  knowing  in  rural  affairs.    Yet,  with 


all  thefe  accomplishments,  he  had  very  great  faults. 
His  ambition  being  poifoned  with  envy,  disturbed  both 
his  own  peace  and  that  of  the  whole  city  as  long  as  he 
lived.  Though  he  would  not  take  bribes,  he  was  un- 
merciful and  unconfcionable  in  amaffing  wealth  by  all 
fuch  means  as  the  law  did  not  puniSh. 

The  firSt  aft  of  Cato  in  his  new  office,  was  naming 
his  colleague  to  be  prince  of  the  fenate  ;  after  which 
the  cenfors  Struck  out  of  the  lift  of  the  fenators  the 
names  of  feven  perfons  ;  among  whom  was  Lucius  the 
brother  of  T.  Flaminius.     Lucius,  when   conful,  and 
commanding  in  Gaul,  had  with  his  own  hand  mur- 
dered a  Boian  of  distinction,  a  deferter  to  the  Romans  ; 
and   he  had  committed  this  murder  purely  to  gratify 
the  curiosity  of  his  pathic,  a  young  Carthaginian,  who 
longing  to  fee  fomebody  die  a  violent   death,  had  re- 
proached   the    general  for  bringing  him  away  from. 
Rome  jnft  when  there  was  going  to  be  a  fight  of  gla« 
diators.     Titus  Flaminius,   full  of  indignation  at  the 
dishonour  done  to  his  brother,  brought  the  affair  be- 
fore the  people  ;  and  infifted  upon  Cato's  giving  the 
reafon  ot  his  proceeding.     The  cenfor  related  the  Sto- 
ry ;  and  when  Lucius  denied  the  fact,  put  him  to  his 
oath.     The  accufed,  refilling  to  fwear,  was  deemed 
guilty  •,    and    Cato's    cenfure  was   approved.     But  no 
part   of  the  cenfor's  conduct  feemed  fo  cruel  to  the 
nobles  and  their  wives  as  the  taxes  he  laid  upon  luxu- 
ry in  all  its  branches  ;  drefs,  houfehold  furniture,  wo- 
mens  toilets,  chariots,  Slaves,    and  equipage.     Thefe 
articles  were  all  taxed  at  three  per  cent,  of  the  real  va- 
lue.    The  people,  however,  in  general,  were  pleafed 
with  his  regulations  ;  infomuch    that  they  ordered  a 
Statue  to   be  erected  to  his  honour  in  the  temple  of 
Health,  with  an  infeription  that  mentioned  nothing  of 
his  victories  or  triumph,  but  imported  only  that  by  his 
wife  ordinances  in  his  cenforfhip  he  had  reformed  the 
manners  of  the  republic.     Plutarch  relates,  that  be- 
fore this,  upon  fome  of  Cato's  friends  expreffmg  their 
furprife,    that  while  many  perfons  without  merit  or 
reputation  had  ftatues,  he  had  none  ;    he  anfwered, 
"  I  had  much  rather  it  Should  be  afked  why  the  people 
have  not   erected  a  Statue  to  Cato,    than   why  they 
have."     Cato  was  the  occafion  of  the  third  Punic  war. 
Being  difpatched  to  Africa  to  terminate  a  difference 
between  the  Carthaginians  and  the  king  of  Numidia, 
on  his  return  to  Rome  he  reported,  that  Carthage  was 
grown  exceffively  rich  and  populous,  and  he  warmly 
exhorted  the  fenate  to  deftroy  a  city  and  republic,   da- 
ring the  existence  of  which,  Rome  could  never  befafe. 
Having  brought  from  Africa  fome  very  large  figs,  he 
Showed  them  to  the  confeript  fathers  in  one  of  the  lap- 
pets of  his  gown.     "  The  country    (fays  he)  where 
this  fine  fruit  grows,  is   but  three  days  voyage  from 
Rome."     We  are  told,  that  from  this  time  he  never 
fpoke  in  the  fenate  upon  any  fubje<t,  without  conclu- 
ding with  thefe   words,  "  I  am  alfo  of  opinion,  that 
Carthage  ought   to  be  destroyed."     He  judged,  that, 
for  a  people  debauched  by  profperity,    nothing    was 
more  to  be  feared  than  a  rival  ftate,  always  powerful, 
and  now  from  its  misfortunes  grown  wife  and  circum- 
fpecf.     He  held  it  neceffary  to  remove  all  dangers  that 
could  be  apprehended  from  without,  when  the  republic 
had  within  fomany  diftempers  threatening  her  deft  ruc- 
tion. 
From  the  cenfor  dignified  and  fevere,    the  reader 
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will  not  perhaps  be  difpleafed  to  torn  his  view  upon 
Cato  fociable  and  relaxed.  For  we  Ihould  have  a  fali'e 
notion  of  him,  if  we  imagined  that  nothing  but  a  fad 
aufterity  prevailed  in  his  fpeech  and  behaviour.  On 
the  contrary,  he  was  extremely  free  ;  and  often  with 
his  friends  at  table  intermixed  the  converfation  with 
Lively  difcourfes  and  witty  fayings.  Of  thcfe  Plutarch 
has  collected  a  pretty  large  number  j  we  (hall  relate 
Oeuvreidi-  but  one,  and  make  ufe  of  Balzac's  paraphrafe,  and  the 
vrrfes,?.^.  preface  with  which  he  introduces  it.  "  The  very 
cenfors,  though  fadnefs  fcemed  to  be  one  of  the  func- 
tions of  their  office,  did  not  altogether  lay  afide  rail- 
lery. They  were  not  always  bent  upon  feverity  ;  and 
the  fir  ft  Cato,  that  troublefome  and  intolerable  honeft 
man,  ccafed  fometimes  to  be  troublefome  and  intole- 
rable. He  had  fome  gliinpfes  of  mirth,  and  fome  in- 
tervals of  good  humour.  He  dropped  now  and  then 
fome  words  that  were  not  nnpleafant,  and  you  may 
judge  of  the  reft  by  this.  He  had  married  a  very  hand- 
fome  wife;  and  hiftory  tells  us  that  flie  was  extremely 
afraid  of  the  thunder,  and  loved  her  hufband  well. 
Thefe  two  paffions  prompted  her  to  the  fame  thing  ; 
(he  always  pitched  upon  her  hufband  as  a  fanctuary  a- 
gainft  thunder,  and  threw  herfelf  into  his  arms  at  the 
firft  noife  {he  fancied  fhe  heard  in  the  iky.  Cato,  who 
was  well  pleafed  with  the  ftorm,  and  very  willing  to 
be  carefled,  could  not  conceal  his  joy.  He  revealed 
that  domeftic  fecret  to  his  friends  ;  and  told  them  one 
day,  fpeaking  of  his  wife,  "  that  fhe  had  found  out 
away  to  make  him  love  bad  weather  ;  and  that  he  ne- 
ver was  fo  happy  as  when  Jupiter  was  angry."  It  is 
worth  obferving,  that  this  was  during  his  cenforfhip  ; 
when  he  degraded  the  fenator  Manlius,  who  would 
probably  have  been  conful  the  year  after,  only  for  gi- 
ving a  kifs  to  his  wife  in  the  day-time,  and  in  the  pre- 
tence of  his  daughter. 

Cato  died  In  the  year  of  Rome  604,  aged  85.  He 
wrote  feveral  works.  1.  A  Roman  Hiftory.  2.  Con- 
cerning the  art  of  war.  3.  Of  rhetoric.  4.  A  trea- 
tife  of  hufbandry.     Of  thefe,  the  laft  only  is  extant. 

Cato,  (Marcus  Portius)  commonly  called  Cato  Mi- 
nor,  or  Cato  of  Utica,  was  great   grand  fon  of    Cato 
the  Cenfor.     It  is  faid,  that  from  his  infancy  he  difco- 
vered  by  his  fpeech,  by  his  countenance,  and  even  his 
childifh  fports  and  recreations,  an  inflexibility  of  mind  ; 
for  he  would  force  himfelf  to  go  through   with  what- 
ever he  had  undertaken,  though  the  talk  was  ill  fuited 
to  his  ftrength.     He  was  rough   towards   thofe  that 
flattered  him,  and  quite  intractable  when  threatened  ; 
was  rarely  feen   to  laugh,  or  even  to  fmile  ;  was  not 
eafily  provoked  to  anger  ;  but  if  once  incenfed,  hard 
to  be  pacified.     Sylla  having  had  a  friendlhip   for  the 
father  of  Cato,  lent  often  for  him  and  his  brother, 
and  talked  familiarly  with  them.    Cato,  who  was  then 
about  14  years  of  age,  feeing  the  heads  of  great  men 
brought  there,   and  obferving  the  lighs  of  thofe  that 
were  prefent,  afked  his  preceptor,  "Why  does  nobody 
kill  this  man?"     Becaufe,  faid  the  other,  he  is  more 
feared  than  he  is  hated.     The  boy  replied,  Why  then 
did  you   not  give  me  a  fword  when  you  brought   me 
hither,   that  I  might  have  ftabbed  him,  and  freed  my 
country  from  this  flavery  ? 

He  learned  the  principles  of  the  Stoic  philofophy, 
which  fo  well  fuited  his  character,  under  Antipater  of 
Tyre,   and  applied  himfelf  diligently  to   the  ftudy  of 
Vol.  IV. 


it.  Eloquence  he  likewife  ftudied,  as  a  necefTary  means 
to  defend  the  caule  of  juftice,  and  he  made  a  very 
conficlerable  proficiency  in  that  fcience.  To  inereafe 
his  bodily  ftrength,  he  inured  himfelf  to  fufFer  the  ex- 
tremes of  heat  and  cold  ;  and  ufed  to  make  journeys 
on  foot,  and  bare-headed  in  all  feafons.  When  he  was 
fick,  patience  and  abftinence  were  his  only  remedies  : 
heihut  himfelf  up,  and  would  fee  no  body  till  he  was 
well.  Though  remarkably  fobcr  in  the  beginning  of 
his  life,  making  it  a  rule  to  drink  but  once  after  flip- 
per, and  then  retire,  he  infeniibly  contracted  a  habit 
of  drinking  more  freely,  and  of  fitting  at  table  till 
morning.  His  friends  endeavoured  to  excufe  this,  by 
faying  that  the  affairs  of  the  public  engrofted  his  at- 
tention all  the  day  ;  and  that,  being  ambitious  of 
knowledge,  he  palled  the  night  in  the  converfation  of 
philofophers.  Csefar  wrote  that  Cato  was  once  found 
dead  drunk  at  the  corner  of  a  ftreet,  early  in  the  morn- 
ing, by  a  great  number  of  people  who  were  going  to 
the  levee  of  fome  great  man  ;  and  that  when,  by  un- 
covering his  face,  they  perceived  who  it  was,  they 
blulhed  for  fhame :  "  You  would  have  thought  (added 
Csefar),  that  Cato  had  found  them  drunk,  not  they 
him."  Pliny  obferves,  that  by  this  reflection  C  as-far 
praifes  his  enemy  at  the  fame  time  that  he  blames  him. 
And  Seneca,  his  extravagant  panegyrift,  ventures  to 
aflert,  that  it  is  eafier  to  prove  drunkennefs  to  be  a 
virtue,  than  Cato  to  be  vicious.  He  affected  Angu- 
larity, and,  in  things  indifferent,  to  act  directly  con- 
trary to  the  tafte  and  faffiions  of  the  age.  Magnani- 
mity and  conftancy  are  generally  afcribed  to  him  ;  and 
Seneca  would  fain  make  that  haughtinefs  and  contempt 
for  others  which,  in  Cato,  accompanied  thofe  virtues,  a 
matter  of  praife.  Cato,  fays  Seneca,  having  received  a 
blow  in  the  face,  neither  took  revenge  nor  was  angry  : 
he  did  not  even  pardon  the  affront,  but  denied  that  he  had 
received  it.  His  virtue  raifed  him  fo  high,  that  injury 
could  not  reach  him.  He  is  reputed  to  have  been  chaftc 
in  his  youth.  His  firft  love  was  Lepida  ;  bin  when  the 
marriage  was  upon  the  point  of  being  concluded,  Me- 
tellus  Scipio,  to  whom  fhe  had  been  promifed,  inter- 
fered, and  the  preference  was  given  to  him.  This  af- 
front extremely  exafperated  our  Stoic.  He  was  for 
going  to  law  with  Scipio  ;  and  when  his  friends  had 
diverted  him  from  that  defign,  by  fliowing  him  the  ri- 
dicule of  it,  he  revenged  himfelf  by  making  verfes  up- 
on his  rival.  When  this  firft  flame  fubfided,  he  mar- 
ried Attilia  the  daughter  of  Serranus,  had  two  children 
by  her,  and  afterwards  divorced  her  for  her  very  in- 
difcreet  conduct. 

He  ferved  as  a  volunteer  under  Gallius  in  the  war 
of  Spartacus  ;  and  when  military  rewards  were  offered 
him  by  the  commander,  he  refufed  them,  becaufe  he 
thought  he  had  no  right  to  them.  Some  years  after, 
he  went  a  legionary  tribune  into  Macedonia  under  the 
prsetor  Rubrius  :  in  which  ftation  he  appeared,  in  his 
drefs,  and  during  a  march,  more  like  a  private  foldier 
than  an  officer  :  but  the  dignity  of  his  manners,  the 
elevation  of  his  fentiments,  and  the  fuperiority  of  his 
views,  fet  him  far  above  thofe  who  bore  the  titles  of 
generals  and  proconfuls.  It  is  faid,  that  Cato's  defign 
in  all  his  behaviour  was  to  engage  the  foldiers  to  the 
love  of  virtue  ;  whofe  affections  he  engaged  thereby  to 
himfelf,  without  his  having  that  in  his  intention. 
"  For  the  fincere  love  of  virtue,   (adds  Plutarch),  im- 
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Cato,  plies  an  affection  for  the  virtuous.  Thofe  who  praife 
the  worthy  without  loving  them,  pay  homage  to  their 
glory  ;  but  are  neither  admirers  nor  imitators  of  their 
virtues."  When  the  time  of  his  fervice  expired,  and 
he  was  leaving  the  army,  the  foldiers  were  all  in  tears; 
fo  effectually  had  he  gained  their  hearts  by  his  conde- 
fcending  manners,  and  fharing  in  their  labours.  After 
his  return  home,  he  was  chofen  to  the  queltorlhip  ; 
and  had  fcarce  entered  on  his  charge,  when  he  made  a 
great  reformation  in  the  queltor's  office,  and  particu- 
larly with  regard  to  the  regiftcrs.  Thefe  regifters, 
whofe  places  were  for  life,  and  through  whofe  hands 
pa{fed  incefTantly  all  the  public  accounts,  being  to  act 
tinder  young  magiltrates  unexperienced  in  bubnefs,  af- 
fumed  an  air  of  importance  ;  and,  inftead  of  afking  or- 
ders from  the  queltors,  pretended  to  direct  and  govern 
as  if  they  themfelves  were  the  queltors.  Cato  reduced 
them  to  their  proper  fphere. 

One  thing  by  which  Cato  extremely  pleafed  the 
people,  was  his  making  the  a  (Tallin  s  to  whom  Sylla  had 
given  confiderable  rewards  out  of  the  treafury,  for 
murdering  the  profcribed,  difgorge  their  gains.  Plu- 
tarch tells  us,  that  Cato  was  fo  exact  in  difcharging 
the  duties  of  a  fenator,  as  to  be  always  the  firft  who 
came  to  the  houfe,  and  the  laft  who  left  it  ;  and  that 
he  never  quitted  Rome  during  thofe  days  when  the 
fenate  was  to  fit.  Nor  did  he  fail  to  be  prefent  at 
every  affembly  of  the  people,  that  he  might  awe  thofe 
who,  by  an  ill-judged  facility,  beftowed  the  public  mo- 
ney in  largeffes,  and  frequently,  through  mere  favour, 
granted  remiffion  of  debts  due  to  the  (late.  At  firft 
his  aufterity  and  ftiffnefs  difpleafed  his  colleagues  j 
but  afterwards  they  were  glad  to  have  his  name  to 
oppofe  to  all  the  unjult  folicitations,  againfi  which 
they  would  have  found  it  difficult  to  defend  them- 
felves. Cato  very  readily  took  upon  him  the  talk  of 
refilling. 

Cato,  to  keep  out  a  very  bad  man,  put  in  for  the 
tribunate.  He  Tided  with  Cicero  againlt  Catiline, 
and  oppofed  Caefar  on  that  occafion.  His  enemies 
fent  him  to  recover  Cyprus,  which  Ptolemy  had  for- 
feited, thinking  to  hurt  his  reputation  by  fo  difficult 
an  undertaking  ;  yet  none  could  find  fault  with  his 
conduct. 

Cato  laboured  to  bring  about  an  agreement  between 
Caefar  and  Pompey ;  but  feeing  it  in  vain,  he  fided 
with  the  latter.  When  Pompey  was  (lain,  he  fled  to 
Utica  ;  and  being  purfued  by  Caefar,  advifed  his 
friends  to  be  gone,  and  throw  themfelves  on  Caefar's 
clemency.  His  fon,  however,  remained  with  him  ; 
and  Statilius,  a  young  man,  remarkable  for  his  hatred 
to  Caefar. 

The  evening  before  the  execution  of  the  purpofe 
he  had  formed  with  regard  to  himfelf,  after  bathing, 
he  fupped  with  his  friends- and  the  magiftrates  of  the 
city.  They  fat  late  at  table,  and  the  converfation 
was  lively.  The  difcourfe  falling  upon  this  maxim  of 
the  Stoics,  that  "  the  wife  man  alone  is  free,  and  that 
the  vicious  are  (laves ;"  Demetrius,  who  was  a  Peripa- 
tetic, undertook  to  confute  it  from  the  maxims  of  his 
fchool.  Cato,  in  anfwer,  treated  the  matter  very  am- 
ply ;  and  with  fo  much  earneltnefs  and  vehemence  of 
voice,  that  he  betrayed  himfelf,  and  confirmed  the  fu- 
fpicions  of  his  friends,  that  he  defigned  to  kill  himfelf. 
When  he  had  done  fpeaking,  a  melancholy  filence  en-. 
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fued;  and   Cam  perceiving  it,  turned  the  difcourfe   vo 
the  prtfent  fituation  of  affairs,   expreffing  his  concern 
for  thofe  who  had  been  obliged  to  put  to  lea,   as-  well 
as  for  thofe  who  had  determined  to  make  their  efcape 
by  land,  and  had  a  dry  and  fandy  defart  to  pafs.    After 
fupper,  the  cempany   being  difmifled,   he  walked  for 
fome  time  with   a  few  Iricnds,  and  gave  his  orders   to 
the  officers  of  the  guard  :  and  going  into  his  chamber, 
he  embraced  his  fon  and  his  friends  with  more  than 
ufuai  tendernefs,  which   farther  confirmed    the  fufpi- 
cions  of  the  refolution  he  had   taken.     Then  laying 
himfelf  down  on  his  bed,  he  took  up  Plato's  Dialogue 
on  the  immortality  of  the  Soul.     Having  read  for  fome 
time,  he  looked  up,   and  miffing  his  fvvord,  which   his 
fon  had  removed  while  he   was  at  fupper,  he  called  a 
(lave,  and  afked  who  had  taken  it  away  ;  and  receding 
no  pertinent  anfwer,   he  refumed  his  reading.     Some 
time  after,  he  afked  again  for  his  fword  ;  and,  without 
fhowing  any  impatience,  ordered  it  to  be  brought  to 
him  :  but,  having  read  out  the  book,  and  finding  no- 
body had  brought  him  his  fword,  he  called  for  all  his 
fervants,  fell  into  a  rage,  and  ftrtick  one  of  them  on  the 
mouth  with  fo  much  violence,  that  he  very  much  hurt 
his  own  hand,  cryingout  in  apaffionate  manner,  "What ! 
do  my  own  fon  and    family  confpire  to  betray    me, 
and  deliver  me  up  naked  and  unarmed  to  the  enemy  ?" 
Immediately  his  fon  and  friends  rulhed  into  the  room  ; 
and  began  to  lament,  and    to.  befeech  him  to  change 
his  refolution.  Cato  railing  himfelf,  and  looking  fierce- 
ly at  them,  "  How  long  is  it,"  faid  he,"  fince  I  have  loft 
my  fenfes,  and   my  fon  is  become  my  keeper  ?    Brave 
and  generous  fon,   why  do  you  not  bind  your  father's 
hands,  that  when  Caefar  comes,   he   may  find  me  un- 
able to  defend  myfelf?   Do  you  imagine  that   without 
a  fword  I  cannot  end  my  life  ?    Cannot  I  deftroy  my- 
felf by  holding  by  breath  for  fome  moments,  or  by 
ftriking  my  head  againlt  the  wall  ?"    His  fon  anfwer- 
ed  with  his  tears,   and  retired.     Apollonides  and  De- 
metrius remained  with  him,  and  to  them  he  addrelfed. 
himfelf  in  the  following  words  :  "  Is  it  to  watch  over 
•me  that  ye  fit  filent  here  ?     Do  you  pretend  to  force 
a  man  of  my  years  to  live  ?    or  can  you  bring   any 
reafon  to  prove,  that  it  is  not  bafe  and  unworthy  of 
Cato  to  beg  his  fafety  of  an   enemy  ?    or  why  do  you 
not  perfuade  me  to  unlearn  what  I  have  been  taught, 
that,   rejecting  all  the  opinions  I  have  hitherto   de- 
fended, I  may  now,  by  Caefar's  means,  grow  wifer, 
and  be  yet  more  obliged  to  him  than  for  life  alone  I 
Not  that  I  have  determined  any  thing  concerning  my- 
felf ;  but  I  would  have  it  in   my  power  to  perform 
what  I  (hall  think  fit  to  refolve  upon  :  and  I  (hall  not 
fail  to  a  Ik  your  counfel,  when  I   have  occafion  to  act 
up   to  the   principles   which  your  philofophy  teaches. 
Go  tell  ray  fon,   that  he  fhould  not  compel   his  father 
to  what  he  cannot  perfuade  him."     They  withdrew, 
and  the  fword  was  brought  by  a  young   Have.     Cato 
drew  it,  and  finding  the    point  to  be  fharpj  "  Now, 
(faid    he),    I  am  my  own  malter  :"    And,  laying  it 
down,  he  took  up  his  book  again,    which,  it  is  re- 
ported,   he  read  twice  over.     After   this  he   flept  fo 
foundly  that  he  was  heard  to  fnore  by  thefe  who  were 
near  him.    About  midnight  he  called  two  of  his  freed- 
men,    Cleanthes  his  phyficisn,  and   Bntas  whom  he 
chiefly    employed  in   the  management  of  his  affairs. 
The  laft  he  lent  to  the  port;  to  fee  whether  all  the 
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Romans  were  gone;  to  the  phyfician  he  gave  his 
hand  to  be  drefied,  which  was  fwelled  by  the  blow  he 
had  given  his  (lave.  This  being  an  intimation  that 
he  intended  to  live,  gave  great  joy  to  his  family.  Bu- 
tas  foon  returned,  and  brought  word  that  they  were 
all  gone  except  Crafius,  who  had  ftaid  upon  fome  bu- 
finefs,  but  was  juft  ready  to  depart.  He  added,  that 
the  wind  was  high,  and  the  fea  rough.  Thefe  words 
drew  a  figh  from  Cato.  He  fent  Bntas  again  to  the 
port,  to  know  whether  there  might  not  be  fome  one, 
who,  in  the  hurry  of  embarkation,  had  forgot  fome 
necefiary  provifions,  and  had  been  obliged  to  put  back 
to  Utica.  It  was  now  break  of  day,  and  Cato  flept 
yet  a  little  more,  till  Bntas  returned  to  tell  him,  that 
all  was  perfectly  quiet.  He  then  ordered  him  to  flint 
his  door  ;  and  he  flung  himfeif  upon  his  bed,  as  if  he 
meant  to  finifn  his  night's  reft ;  but  immediately  he 
took  his  fword,  and  ftabbed  himfeif  a  little  below  his 
cheft  ;  yet  not  being  able  to  ufe  bis  hand  fo  well  by 
reafon  of  the  fwelling,  the  blow  did  not  kill  him.  It 
threw  him  intoa  convulfion,  in  which  he  fell  from  his 
bed,  and  overturned  a  table  near  it.    The  noife  gave 


the  alarm ;  and  his  fon,  and  the  reft  of  the  family, 
entering  the  room,  found  him  weltering  in  his  blood, 
and  his  bowels  half  out  of  his  body.  The  furgeon, 
upon  examination,  found  that  his  bowels  were  not  cut; 
and  was  preparing  to  replace  them,  and  bind  up  the 
wound,  when  Cato,  recovering  his  fenfes,  thruft  the 
furgeon  from  him,  and  tearing  out  his  bowels  imme- 
diately expired,  in  the  48th  year  of  his  age. 

By  this  rafli  act,  independent  of  all  moral  or  reli- 
gious considerations,  he  carried  his  patriotifm  to  the 
higheft  degree  of  political  frenzy:  for  Cato,  dead, 
could  be  of  no  ufe  to  his  country  ;  but  had  he  preferr- 
ed his  life,  his  couufel  might  have  moderated  Csefar's 
ambition,  and  (as  Montefquieu  obferves)  have  given  a 
different  turn  to  public  affairs. 

CATOCHE,  or  Catochus,  a  difeafc  by  which 
the  patient  is  rendered  in  an  infiant  as  immoveable  as 
a  ftatne,  without  either  fenfe  or  motion,  and  continues 
in  the  fame  pofture  he  was  in  at  the  moment  of  his 
being  feized.  See  (the  Index  fubjoined  to)  Medi- 
cine. 
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CAtoptrigs  is  that  part  of  optics  which  explains 
the  properties  of  reflected  light,  and  particularly 
that  which  is  reflected  from  mirrors. 

As  this  and  the  other  branches  of  Optics  are  fully 
treated  under  the  collective  word,  we  (hall,  in  the  pre- 
fent  article,  ifi,  Juft  give  a  fummary  of  the  principles 
of  the  branch,  in  a  few  plain  aphorifms,  with  fome 
preliminary  definitions;  and,  2dlyy  Infert  a  fet  of  en- 
tertaining experiments  founded  upon  them. 

Sect.    I.     Definitions. 

Definitions      *•  Every  polifhed  body  that    reflects    the  rays  of 
light   is  called  a  mirror,  whether  its  furface  be  plane, 
fpherical,   conical,    cylindric,  or  of  any  other  form 
whatever. 
5>late  2.  Of  mirrors  there  are   three  principally  ufed  in 

CXXVIII.  optical  experiments:  The  plane  mirror  G  HI,  (fig. 
1.);  The  fpherical  convex  mirror,  G  H  I,  (fig.  2.) 
and  the  fpherical  concave  mirror  GHI,   (fig.  3.). 

3.  The  point  K,  (fig.  2,  3.)  round  which  the  re- 
flecting furface  of  a  fpherical  mirror  is  defcribed,  is 
called  its  centre.  The  line  KH,  drawn  from  its  cen- 
tre perpendicular  to  its  two  furfaces,  is  the  axis  of  the 
mirror;  and  the  point  H,  to  which  that  line  is  drawn, 
is  its  vertex. 

4.  The  diftance  between  the  lines  AG  and  BG, 
(fig.  i.)  is  called  the  angle  of  incidence,  and  the  dif- 
tance between  BG  and  CG  is  the  angle  of  reflection. 

Sect.    II.     Aphorifms. 

l.lHaplain      I.  The  image  DF,  (fig.  1.)  will  appear  as  far  be- 
niirror.       hind  the  mirror,  as  the  ©bject  AC  is  before  it. 

2.  The  image  will  appear  of  the  fame  flze,  and  in 
the  fame  pofuion  as  the  object. 

3.  Every  fuch  mirror  will  reflect  the  image  of  an 
object  of  twice  its  own  length  and  breadth. 

4.  If  the  objeft  be  an  opaque  body,  and  its  rays  fall 


convex 
mirror. 


on  the  mirror  nearly  in  direcl  lines,  there  will  be  only 
one  image  vifible,  which  will  be  reflected  by  the  inner 
furface  of  the  glafs.     But, 

5.  If  the  object  be  a  luminous  body,  and  its  rays 
fall  very  obliquely  on  the  mirror,  there  will  appear,  to 
an  eye  placed  in  a  proper  pofition,  feveral  images  ;  the 
firft  of  which,  reflected  from  the  outer  furface  of  the 
glafs,  will  not  be  fo  bright  as  the  fecond,  reflected  from, 
the  inner  furface.  The  following  images,  that  are 
produced  by  the  repeated  reflections  of  the  rays  be 
tween  the  two  furfaces  of  the  glafs,  will  be  in  pro- 
portion lefs  vivid,  to  the  eighth  or  tenth,  which  will 

be  fcarce  vifible.  3 

1.  The  image    DF,   (fig.  2.)    will   always  appear  II.  in  a 

behind  it.  fpherical 

2.  The  image  will  be  in  the  fame  pofition  as  the 
object.     3.  It  will  be  lefs  than  the  object. 

4.  It  will  be  curved,  but  not,  as  the  mirror,  fphe- 
rical. 

j.  Parallel  rays  falling  on  this  mirror  will  have  the 
focus  or  image  at  half  the  diftance  of  the  centre  K, 
from  the  mirror. 

6.  In  converging  rays,  the  diftance  of  the  object 
muft  be  equal  to  half  the  diftance  of  the  centre,  to 
make  the  image  appear  behind  the  mirror. 

7.  Diverging  rays  will  have  their  image  at  lefs  than 
half  the  diftance  of  the  centre.  If  the  object  be  placed 
in  the  centre  of  the  mirror,  its  image  will  appear  at 
one-eighth  of  that  diftance  behind  it.  4 

1.  That  point  where  the  image  appears  of  the  fame  Hi-    in  a 
dimenfions  as  the  object,  is  the  centre  of  that  mirror,    fpherical 

2.  Parallel  rays  will  have  their  focus  at  one-half  the  co.ncave 
diftance  of  the  centre.  nnrror- 

3.  Converging  rays  will  form  an  image  before"  the 
mirror. 

4.  In  diverging  rays,  if  the  object  be  at  lefs  than 
one  half  the  diftance  of  the  centre,  the  image  will  be 
behind  the  mirror,  ereft,  curved,  and  magnified,  as 
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DEF,  (fig.  3.)  but  if  the  diftance  of  the  object  be 
greater,  the  image  will  be  before  the  mirror,  inverted 
and  diminifhed,  as  DEF,  (fig.  4.) 

5.  The  fun's  rays  falling  on  a  concave  mirror,  and 
being  parallel,  will  be  collected  in  a  focus  at  half  the 
diftance  of  its  centre,  where  their  heat  will  be  aug- 
mented in  proportion  of  the  furface  of  the  mirror  to 
that  of  the  focal  fpot. 

6.  If  a  luminous  body  be  placed  in  the  focus  of  a 
concave  mirror,  its  rays  being  reflected  in  parallel  lines 
will  ftrongly  enlighten  a  fpace  of  the  fame  dimenlion 
with  the  mirror,  at  a  great  diftance.  If  the  luminous 
object  be  placed  nearer  than  the  focus,  its  rays  will  di- 
verge, and  confequently  enlighten  a  larger  fpace.  It 
is  on  this  principle  that  reverberators  are  conftruc- 
ted. 

IV.  In  all  plane  and  fpherical  mirrors  the  angle  of 
incidence  is  equal  to  the  angle  of  reflection. 

Sect.  III.  Entertaining  Exper'nnents. 

I.  Of  all  our  fenfes  the  fight  is  certainly  fubjecl  to 
the  greatcft  illufion.  The  various  writers  on  optics 
have  defcribed  a  great  number  of  inftances  in  which 
it  deceives  us,  and  have  conftantly  endeavoured  to  in- 
veftigate  the  caufes,  to  explain  their  effects,  and  to  re- 
concile appearance  with  reality.  We  every  day  dif- 
cover  new  phenomena,  and  doubtlefs  many  more  are 
referved  for  pofterity.  It  frequently  happens,  more- 
over, that  a  difcovery  which  at  firft  ieemed  of  little 
cenfequence,  has  led  to  matters  of  the  higheft  import- 
ance. 

Take  a  glafs  bottle  A  (fig.  14.)  and  fill  it  with  wa- 
ter to  the  point  B  ;  leave  the  upper  part  BC  empty, 
and  cork  it  in  the  common  manner.  Place  this  bottle 
oppofite  a  concave  mirror,  and  beyond  its  focus,  that 
it  may  appear  reverfed,  and  before  the  mirror  (fee 
feet.  ii.  aphor.  4.  of  a  fpher.  concave  mirror,)  place 
yourfelf  Mill  further  diftant  from  the  bottle,  and  it  will 
appear  to  you  in  the  fituation,  a,  b,  c,  (fig.  15.) 

Now  it  is  remarkable  in  this  apparent  bottle,  that 
the  water,  which,  according  to  all  the  laws  of  catop- 
trics, and  all  the  experiments  made  on  other  objects, 
fhould  appear  at  a  b,  appears  on  the  contrary  at  b  c}  and 
confequently  the  part  ab  appears  empty. 

If  the  bottle  be  inverted  and  placed  before  the  mir- 
ror (as  in  fig.  16.),  its  image  will  appear  in  its  natu- 
ral, erect,  pofition ;  and  the  water,  which  is  in  reality 
at  BC,  will  appear  at  a  b. 

If  while  the  bottle  is  inverted  it  be  uncorked,  and 
the  watejr  run  gently  out,  it  will  appear,  that  while  the 
part  BC  is  emptying,  that  of  a  b  in  the  image  is  fill- 
ing ;  and  what  is  likewife  very  remarkable,  as  foon  as 
the  bottle  is  empty  the  illufion  ceafes,  the  image  alfo 
appearing  entirely  empty.  -If  the  bottle  likewife  be 
quite  full  there  is  no  illufion. 

If  while  the  bottle  is  held  inverted,  and  partly  emp- 
ty, fome  drops  of  water  fall  from  the  bottom  A  to- 
wards BC,  it  feems  in  the  image  as  if  there  were  form- 
ed at  the  bottom  of  the  part  a  b,  bubbles  of  air  that 
rofe  from  a  to  b ;  which  is  the  part  that  feems  full  of 
water.     All  thefe  phenomena  conftantly  appear. 

The  remarkable  circumftances  in  this  experiment, 
are,  firft,  not  only  to  fee  an  object  where  it  is  not,  hut 
alfo  where  its  image  is  not;  and  fecondly,  that  of  two 


objects  which  are  really  in  the  fame  place,  as  the  fur- 
face  of  the  bottle  and  the.  water  it  contains,  the  one  is 
feen  at  one  place,  and  the  other  at  another;  and  to  fee 
the  bottlcinthe  placeof  its  image,  and  the  water  where 
neither  it  nor  its  image  are. 

II.  Conftruct  a  box  A  B,  of  about  a  foot  long,  eight 
inches  wide,  and  fix  high ;  or  what  other  dimenlion 
you  fhall  think  fit,  provided  it  does  not  greatly  vary 
from  thefe  proportions. 

On  the  infide  of  this  box,  and  againft  eaeh  of  its 
oppofite  ends  A  and  B,  place  a  mirror  of  the  fame 
fize.  Take  off  the  quickfilver  from  the  mirror  that 
you  place  at  B,  for  about  an  inch  and  an  half,  at  the 
part  C,  where  you  are  to  make  a  hole  in  the  box  of 
the  fame  fize,  by  which  you  may  eafily  view  its  infide. 
Cover  the  top  of  the  box  with  a  frame,  in  which  muft 
be  placed  a  tranfparent  glafs,  covered  with  gauze,  on 
the  fide  next  the  inner  part  of  the  box.  Let  there  be 
two  grooves  at  the  parts  E  and  F  to  receive  the  two 
painted  fcenes  hereafter  mentioned.  On  two  pieces  of 
cut  pafkboard  let  there  be  fkilfully  painted  on  both 
fides  (fee  fig.  6.  and  7.)  any  fubject  you  think  pro- 
per ;  as  woods,  gardens,  bowers,  colonades,  <frc.  and 
on  two  other  paitebords,  the  fame  fubjects  on  one  fide 
only  ;  obferving  that  there  ought  to  be  on  one  of  them 
fome  objecl  relative  to  the  fubject  placed  at  A,  that 
the  mirror  placed  at  D  may  not  reflect  the  hole  at  C 
on  the  oppofite  fide. 

Place  the  two  boards  painted  on  both  fides  in  the 
grooves  E  and  F  ;  and  thofe  that  are  painted  on  one 
fide  only,  againft  the  oppofite  mirrors  C  and  D  ;  and 
then  cover  the  box  with  its  tranfparent  top.  This 
box  fhonld  be  placed  in  a  ftrong  light  to  have  a  good 
effect. 

When  the  eye  is  placed  at  C,  and  views  the  objects 
on  the  infide  of  the  box,  of  which  fome,  as  we  have 
faid,  are  painted  on  both  fides,  they  are  fucceffively 
reflected  from  one  mirror  to  the  other;  and  if,  for 
example,  the  painting  confifts  of  trees,  they  will  ap- 
pear like  a  very  long  vifta,  of  which  the  eye  cannot 
difcern  the  end  ;  for  each  of  the  mirrors  repeating  the 
objects,  continually  more  faintly,  contribute  greatly  to 
augment  the  illufion. 

III.  Take  a  fquare  box  ABCD,  of  about  fix  inch- 
es long,  and  twelve  high  ;  cover  the  infide  of  it  with 
four  plane  mirrors,  which  muft  be  placed  perpendicu- 
lar to  the  bottom  of  the  box  CEFD. 

Place  certain  objects  in  relief  on  the  bottom  of  this 
box ;  fuppofe,  for  example,  a  piece  of  fortification, 
(as  fig.  9.)  with  tents,  foldiers,  &c.  or  any  other  fub- 
jeet that  you  judge  will  produce  an  agreeable  effect  by 
its  difpofition  when  repeatedly  reflected  by  the  mir- 
rors. 

On  the  top  of  this  box  place  a  frame  of  glafs,  in 
form  of  the  bottom  part  of  a  pyramid,  whofe  bafe 
AGES  is  equal  to  the  fize  of  the  box :  its  top  ILN, 
muft  form  a  fquare  of  fix  inches,  and  fhould  not  be 
more  than  four  or  five  inches  higher  than  the  box. 
Cover  the  four  fides  of  this  frame  with  a  gauze,  that 
the  infide  may  not  be  vifible  but  at  the  top  ILN, 
which  fhould  be  covered  with  a  tranfparent  glafs. 

When  yon  look  into  this  box  through  the  glafs 
ILN,  the  mirrors  that  are  diametrically  Gppofite  each 
other,  mutually  reflecting  the  figures  inclofid,  the  eye 
beholds  a  boundlefs  extent,  completely  covered  with 
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thefe-objects  ;  and  if  they  are  properly  difpofed,  the 
fliufion  will  occaiion  no  fmall  furprize,  and  afford  great 
entertainment. 

Note,  The  nearer  the  opening  ILN  is  to  the  top  of 
the  box,  the  greater  will  be  the  apparent  extent  of  the 
fubje.it.  The  fame  will  happen  if  the  four  mirrors 
placed  on  the  fides  of  tl  e  box  be  more  Jevated.  The 
objects,  by  either  of  the  e  difpofitions  will  appear  to  be 
repeated  nine,  twenty  five,  forty-nine  times,  &c.  by 
taking  always  the  fquare  of  the  odd  numbers  of  the 
arithmetical  progreffion  3,  5,  7,  9,  &"*■  as  is  very  eafy 
to  conceive,  if"  we  remember  that  the  fubject  enclofed 
in  the  box  is  always  in  Xe  centre  of  a  fquare,  compo- 
fed  of  feveral  others,  eq<..il  to  that  which  forms  the 
bottom  of  the  box. 

Other  pieces  of  the  fame  kind  (that  is  viewed  from 
above)  may  be  contrived,  in  which  mirrors  may  be 
placed  perpendicular  on  a  triangular,  pentagon,  or 
hexagon,  (that  is,  a  three,  five,  orfix-fided)  plane. 
All  thefe  different  difpoiuions,  properly  directed,  as 
well  with  regard  to  the  choice  as  pofition  of  the  ob- 
jects, will  conftantly  produce  very  remarkable  and 
pleaiing  illufions.  M 

Ifinftead  of  placing  the  mirrors  perpendicula.,  they 
were  to  incline  equally,  fo  as  to  form  part  of  a  rever- 
fed  pyramid,   the  fubject  placed  in  the  box  would  then 
have   the   appearance  of  a  very  extenfive  globular  or 
g         many-fided  figure. 
IV.  Surpri-      IV.  On  the  hexagonal  or  fix-fided  plane  ABCDEF 
Ung  multi-  draw    fix-femi-diameters    GA,    GB,  GC,   GD,  GE, 
plication  of  qy  ;  and  on  each  of  thefe  place  perpendicularly  two 
«hj«3s,       piane  mirrors,  which  mult  join  exactly  at  the  centre 
»g.  10.       ^  anj  which  placed  back  to  back  mult  be  as  thin  as 
poflible.     Decorate  the  exterior  boundary  of  this  piece 
(which  is  at  the  extremity  of  the  angles  of  the  hexa- 
gon) with  fix  columns,  that  at  the  fame  time  ferve  to 
fupport  the  mirrors,    by  grooves  formed  on  their  inner 
fides.      (Sec  the  profile  H).  Add  to  thefe  columns  their 
entablatures,  and  cover  the  edifice  in  fuch  manner  as 
you  fhall  think  proper. 

In  each  one  of  thefe  fix  triangular  fpaces,  contained 
between  the  mirrors,  place  little  figures  of  pafteboard, 
in  relief,  reprefenting  fuch  objects  as  when  feen  in  an 
hexagonal  form  will  produce  an  agreeable  effect.  To 
thefe  add  fmall  figures  of  enamel  ;  and  take  particular 
care  to  conceal,  by  fome  object  that  has  relation  to 
the  (object,  the  place  where  the  mirrors  join,  which, 
as  we  have  faid  before,  all  meet  in  the  common  centre 
G. 

When  you  look  into  any  one  of  the  fix  openings  of 
this  palace,  the  objects  there  contained  being  repeated 
fix  times,  will  feem  entirely  to  fill  up  the  whole  of 
the  building.  This  illufion  will  appear  very  remark- 
able ;  efpecially  if  the  objects  made  choice  of  are  pro- 
perly adapted  to  the  effect  that  is  to  be  produced  by 
the  mirrors. 

Note,  if  you  place  between  two  of  thefe  mir- 
rors part  of  a  fortification,  as  a  curtain  and  two  demi- 


baftions,  you  will  fee  an  entire  citadel,  with  its  fix  ba- 
ftions.  Or  if  you  place  part  of  a  ball-room,  ornament- 
ed with  chandeliers  and  figures  in  enamel,  ail  thofe  ob- 
jects being  here  multiplied,  will  afford  a  very  pleaiing 
profpect.  9 

V.  Within  the   cafe  ABCD,   place  four  mirrors,  V.  Opaqu& 
O,  P,  Q^,  R,  fo  difpofed  that  they  may  each  of  them  bodies 
make  an  angle  of  forty-five  degrees,  that  is,  that  they  feeI"mgjy 
may  be  half  way  inclined  from  the  perpendicular,  as  "^bareate 
in    the   figure.     In  each  of  the  two   extremities  AB,  £g>  II# 
make  a  circular  overture,  in  one  of  which  fix  the  tube 
GL,    in   the  other  the   tube  MF,  and  obferve  that  in 
each    of    thefe  is  to  be  infened   another  tube,  as  H 
and  I  (a). 

Fnrnifh  the  firft  of  thefe  tubes  with  an  object-glafs 
at  G,  and  a  concave  eye-glafs  at  F.  You  are  to  ob- 
ferve that  in  regulating  the  focus  of  thefe  glaiTes,  with 
regard  to  the  length  of  the  tube,  you  are  to  fuppofe 
it  equal  to  the  line  G,  or  vifual  pointed  ray,  which 
entering  at  the  overture  G,  is  reflected  by  the  four 
mirrors,  and  goes  out  at  the  other  overture  F,  where  - 
the  ocular  glafs  is  placed.  Put  any  glafs  you  will  into 
the  two  ends  of  the  moveable  tubes  H  and  I;  and 
laftly  place  the  machine  on  a  ft  and  E,  moveable  at  the 
point  S,  that  it  may  be  elevated  or  depreffed  at  plea- 
fur  e. 

When  the  eye  is  placed  at  F,  and  you  look  through 
the  tube,  the  rays  of  light  that  proceed  from  the  object- 
T,  pa  fling  through  the  glafs  G,  are  fuccefiively  reflect- 
ed by  the  mirrors,  O,  P,  Q^,  and  R,  to  the  eye  at  F, 
and  there  paint  the  object  T,  in  its  proper  iituation^ 
and  thefe  rays  appear  to  proceed  directly  from  that 
object. 

The  two  moveable  tubes  H  and  I,  at  the  extremi- 
ties of  each  of  which  a  glafs  is  placed,  ferve  only  the 
more  to  difguife  the  illufion,  for  they  have  no  commu- 
nication with  the  interior  part  of  the  machine.  This 
inftrument  being  moveable  on  the  ft  and  E,  may  be 
directed  to  any  object;  and  if  furnilhed  with  proper 
glaffes  will  anfwer  the  purpofe  of  a  common  perfpec- 
tive. 

The  two  moveable  tubes  H  and  I  being  brought 
together,  the  machine,  is  directed  toward  any  object, 
and  denring  a  perfon  to  lock  in  at  the  end  F,  you  afk: 
him  if  he  fee  diftinctly  that  object.  You  then  fepa- 
rate  the  two  moveable  tubes,  and  leaving  a  fpace  be- 
tween them  fufficient  to  place  your  hand,  or  any  other 
folid  body,  you  tell  him  that  the  machine  has  the.  pow- 
er of  making  objects  vifible  through  the  mod  obaque- 
body;  and  as  a  proof  you  defire  him  then  to  look  at 
the  fame  object,  when,  to  his  great  furprize,  he  will 
fee  it  as  diltinct  as  when  there  was  no  folid  body  placed 
between  the  tubes. 

Note,  This  experiment  is  the  more  extraordinary, 
as  it  is  very  difficult  to  conceive  how  the  effect  is  pro- 
duced. The  two  arms  of  the  cafe  appearing  to  he- 
made  to  fupport  the  perfpective  glafs;  and  to  what 
ever  object  it  is  directed,  the  effect  is  (till  the  fame. 

VI, 


(a)  Thefe  four  tubes  mnft  terminate  in  the  fubfiance  ©f  the  cafe,  and  not  enter  the  infide,  that  they  may  not 
hinder  the  effect  of  the  mirrors.  The  fourfold  reflection  of  the  rays  of  light  from  the  mirrors,  darkens  in  fome 
degree  the  brighmefs  of  the  object;  fome  light  is  alfo  loft  by  the  magnifying  power  of  the  perfpective :  If,, 
therefore,  inftead  of  the  objcct-glafs  at  G,  and  concave  eye-glafs  at  F,  plain  glalfcs  were  fubfiituted  ;  ihe  mag- 
nifying power  of  the  perfpective  will  be  raken  away,  and  the  objciit  will  appear  brighter. 
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10  VI.  In  the  partition  AB,  make  two  overtures,  CD, 

VI.VIIThe  and  EF,  of  a  foot  high,  and  ten  inches  wide,  and 
magician's  auout:  a  foot  diftant  from  each  other.  Let  them  be 
Mirrors,  &t  ^  common  height  of  a  man's  head;  and  in  each 
r.g.  i%.  ^  i\\cm  place  a  tranfparent  glafs,  furrounded  with  a 
frame  like  a  common  mirror. 

Behind  this  partition  place  two  mirrors  H  and  I, 
inclined  to  it  in  an  angle  of  forty-five  degrees:  that 
is  half-way  between  a  line  drawn  perpendicular  to  the 
ground  and  its  furface ;  let  them  be  both  18  inches 
fquare  :•  let  all  the  fpace  between  them  be  inclofed  by 
boards  or  pafteboard  painted  black,  and  well  clofed,  that 
no  light  may  enter:  let  there  be  alfo  two  curtains  to 
cover  them,  which  may  be  drawn  afide  at  pleafure. 

When  a  perfon  looks  into  one  of  thefe  fuppofed 
mirrors,  inftead  of  feeing  his  own  face,  he  will  per- 
ceive the  object  that  is  in  front  of  the  other  :  fo  that 
if  the  two  perfons  prefent  themfelves  at  the  fame  time 
before  thefe  mirrors,  inftead  of  each  one  feeing  himfelf, 
they  will  reciprocally  fee  each  other. 

Note,  There  fhould  be  a  fconce  with  a  candle  placed 
on  each  fide  of  the  two  glaffes  in  the  wainfcot,  to  en- 
lighten the  faces  of  the  perfons  who  look  in  them, 
otherwife  this  experiment  will  have  no  remarkable  ef- 
fect. 

This  experiment  may  be  confiderably  improved  by 
placing  the  two  glaffes  in  the  partition  in  adjoining 
rooms,  and  a  number  of  perfons  being  previoafly  pla- 
ced in  one  room,  when  a  ftranger  enters  the  other, 
you  may  tell  him  his  face  is  dirty ;  and  defire  him  to 
look  in  the  glafs,  which  he  will  naturally  do;  and  on 
feeing  a  ftrange  face  he  will  draw  back  :  but  return- 
ing to  it,  and  feeing  another,  another,  and  another, 
like  the  phantom  kings  of  Macbeth,  what  his  furprize 
will  be  is  more  eafy  to  conceive  then  exprefs.  After 
this  a  real  mirror  may  be  privately  let  down  on  the 
back  of  the  glafs;  and  if  he  can  be  prevailed  to  look 
in  it  once  more,  he  will  then,  to  his  further  aftoniflt- 
ment,  fee  his  own  face  ;  and  may  be  told,  perhaps  per- 
fuaded,  that  all  he  thought  he  faw  before  was  mere 
imagination. 

How  many  tricks,  lefs  artful  than  this,  have  paffed 
in  former  times  for  forcery  ;  and  pafs  at  this  time,  in 
fome  countries,  for  apparitions  ? 

Note,  When  a  man  looks  in  a  mirror  that  is  pla- 
ced perpendicular  to  another,  his  face  will  appear 
entirely  deformed.  If  the  mirror  be  a  little  inclined, 
fo  as  to  make  an  angle  of  80  degrees  (that  is,  one- 
ninth  part  from  the  perpendicular),  he  will  then  fee 
all  the  parts  of  his  face,  except  the  nofe  and  forehead. 
If  it  be  inclined  to  60  degrees  (that  is  one-third  part), 
he  will  appear  with  three  nofes  and  fix  eyes :  in  fliort, 
the  apparent  deformity  will  vary  at  each  degree  of  in- 
clination ;  and  when  the  glafs  comes  to  45  degrees 
(that  is,  halfway  down),  the  face  will  vanilh.  If,  in- 
ftead of  placing  the  two  mirrors  in  this  fituation,  they 
are  fo  difpofed  that  their  junction  may  be  vertical, 
their  different  inclinations  will  produce  other  effects; 
as  the  fituation  of  the  object  relative  to  thefe  mirrors 
-s  quite  different.  The  effects  of  thefe  mirrors,  though 
remarkable  enough,  occafions  but  little  furprife,  as 
there  is  no  method  of  concealing  the  caufe  by  which 
they  are  produced. 
Jig.  13.  VII.  Make  a  box  of  wood,  of  a  cubical  figure, 
ABCD7   of  about  15  inches  every  way.     Let    it  be 
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fixed  on  the  pedeftal  P,  at  the  uflial  height  of  a  fean's 
head.  In  each  fide  of  this  box  let  there  be  an  open- 
ing of  an  oval  form,  of  ten  inches  high,  and  icven 
wide. 

In  this  box  place  two  mirrors  A,  D,  with  their 
backs  againft  each  other  ;  let  them  crofs  the  box  in  a 
diagonal  line,  and  in  a  vertical  pofition.  Decorate 
the  openings  in  the  fides  of  this  box  with  four  oval 
frames  and  tranfparent  glaffes,  and  cover  each  of  them 
with  a  curtain,  fo  contrived  that  they  may  all  draw 
up  together. 

Place  four  perfons  in  front  of  the  four  fides,  and  at 
equal  difianccs  from  the  box,  and  then  draw  up  the 
curtains  that  they  may  fee  themfelves  in  the  mirrors  ; 
when  each  of  them,  inftead  of  his  own  figure,  will 
fee  that  of  the  perfon  who  is  next  him,  and  who,  at 
the  fame  time,  will  feem  to  him  to  be  placed  on  the 
oppofite  fide.  Their  confufion  will  be  the  greater,  as 
it  will  be  very  difficult  for  them  to  difcover  the  mirrors 
concealed  in  the  box.  The  reafon  of  this  phaenome- 
non  is  evident;  for  though  the  rays  of  light  maybe 
turned  afide  by  a  mirror,  yet  as  we  have  before  faid, 
they  always  appear  to  proceed  in  right  lines.  Xl 

VIII.  Provide  a  box  ABCD  of  about  two  feet  long,  vin.   T^ie 
15   inches   wide,    and   12  inches  high.     At  the  end  perfpe&ive 
AC  place  a  concave  mirror,  the  focus  of  whofe  paral- *nirror, 
lei  rays  is   at  18  inches  from  the  reflecting  furface.  At%*  x7' 
IL   place  a  pafteboard  blacked,-  in  which  a  hole  is  cut 
fufficiently  large  to  fee  on   the   mirror  H  the  object 

placed  at  BEFD. 

Cover  the  top  of  the  box,  from  A  to  I,  clofe,  that 
the  mirror  H  may  be  entirely  darkened.  The  other 
part  IB,  muft  be  covered  with  a  glafs,  under  which 
is  placed  a  gauze. 

Make  an  aperture  at  G,  near  the  top  of  the  fide  E  B  ; 
beneath  which,  on  the  infide,  place  in  fucceffiori  paint- 
ings of  different  fubjecls,  as  viftas,  landfcapes,  ire.  fo 
that  they  may  be  in  front  of  the  mirror  H.  Let  the 
box  be  fo  placed  that  the  object  may  be  ftrongly  illu- 
minated by  the  fun,  or  by  wax  lights  placed  under  the 
enclofed  part  of  the  box  AI. 

By  this  fimple  conflruction  the  objects  placed  at  GD 
will  be  thrown  into  their  natural  perfpeclive  ;  and  if 
thefubjects  be  properly  chofen,  the  appearance  will  be 
altogether  as  pleafing  as  in  optical  machines  of  a  much 
more  complicated  form. 

Note,  A  glafs  mirror  fhoiald  be  always  here  ufed, 
as  thofe  of  metal  do  not  reprefent  the  objects  with 
equal  vivacity,  and  are  befide  fubject  to  tarnifli.  It  is 
alfo  neceffary  that  the  box  be  fufficiently  large,  that 
you  may  not  be  obliged  to  ufe  a  mirror  whofe  focus 
is  too  ihort ;  for  in  that  cafe,  the  right  lines  near  the 
border  of  the  picture  will  appear  bent  in  the  mirror, 
which  will  have  a  difagreeable  effect,  and  cannot  be 
avoided.  x 

IX.  The  rays  of  a  luminous  body  placed  in  the  fo-  ix.  Tofet 
cus  of  a  concave  mirror  being  reflected  in  parallel  lines,  fire  to  a 

if  a  fecond  mirror  be  placed  diametrically  oppofite    the  combufHble 

firft,  it  will,  by  recollecting  thofe  rays  in  its  focus,  fet  body  b7  th* 

fire  to  a  combuftible  body.  reflection  or 

•ni  •  «ii-«,         two  concave 

Place    two   concave    mirrors,    A  and  B,  at  about  m;rrors 

12    or     15    feet    diftance    from  each  other,  and  let  fig.  /?.' 
the  axis  of  each  of  them  be  in  the  fame  line.     In 
the    focus  C  of  one  of    them,  place  a  live  coal,  and 
in  the  focus  D  of  the  other,  fome  gun-powder.     With 
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a  pair  of  double  bellows,  which  make  a  continual  blaft, 
keep  constantly  blowing  the  coal,  and  notwithstanding 
the  diftance  between  them,  the  powder  will  prefently 
take  fire. 

It  is  not  neceSfary  that  thefe  mirrors  be  of  metal 
or  brafs,  thofe  made  of  wood  or  paftebc  rd,  gild- 
ed, will  produce  the  explofion,  which  has  Sometimes 
taken  effect  at  the  diftance  of  50  feet,  when  mirrors 
of  eighteen  inches,  or  two  feet  diameter,  have  been 
ufed. 

This  experiment  fncceeds  with  more  difficulty  at 
great  distances;  which  may  proceed  from  the  moi- 
fture  in  a  large  quantity  of  air.  It  would  doubtlefs 
take  effect  more  readily,  if  a  tin  tube,  of  an  equal  dia- 
meter with  the  mirrors,  were  to  be  placed  between 
them. 
14  X.    Behind  the  partition  AB,  place,  in  a  pofition 

The  real     fomething  oblique,  the  concave  mirror  EF,  which  muft 
apparition,  ^g  at  j£a^  len jncnes  }n  diameter,  and  its  diftancefrom 
®*    *"        the  partition  equal  to  three-fourths  of  the  diftance  of 
its  centre. 

In  the  partition  make  an  opening  of  feven  or  eight 
inches,  either  fquare  or  circular  :  it  muft  face  the  mir- 
ror, and  be  of  the  fame  height  with  it.  Behind  this 
partition  place  a  ftrong  light,  fo  difpofed  that  it  may 
not  be  feen  at  the  opening,  and  may  illumine  an  ob- 
ject placed  at  C,  without  throwing  any  light  on  the 
mirror. 

Beneath  the  aperture  in  the  partition  place  the  ob- 
ject C,  that  you  intend  (hall  appear  on  the  outfide  of 
the  partition,  in  an  inverted  pofition ;  and  which  we 
will  fuppofe  to  be  a  flower.  Before  the  partition, 
and  beneath  the  aperture,  place  a  little  flower-pot  D, 
the  top  of  which  Should  be  even  with  the  bottom  of 
the  aperture,  that  the  eye,  placed  at  G,  may  fee  the 
flower  in  the  fame  pofition  as  if  its  ftalk  came  out  of 
the  pot. 

Take  care  to  paint  the  fpace  between  the  back  part 
of  the  partition  and  the  mirror  black,  to  prevent  any 
reflections  of  light  from  being  thrown  on  the  mirror  ; 
in  a  word,  fo  difpofe  the  whole  that  it  may  be  as  little 
enlightened  aspoffible. 

When  a  perfon  is  placed  at  the  point  G,  he  will 
perceive  the  flower  that  is  behind  the  partition,  at  the 
top  of  the  pot  at  D,  bat  on  putting  out  his  hand  to 
pluck  it,  he  will  find  that  he  attempts  to  grafp  a  Sha- 
dow. 

If  in  the  opening   of  the  partition  a  large  double 
convex  lens  of  a  Short  focus  be  placed,  or,  which  is  not 
quite  fo  well,  a  bottle  of  clear  water,  the  image  of  the 
flower  reflected  thereon  will  appear  much  more  vivid 
and  distinct. 
Ohftrvatioti.      The  phenomena  that  may  be  produced  by  means 
of  concave  mirrors  are  highly  curious  and  altonifhing. 
By  their  aid,   fpectres   of  various  kinds  may  be  exhi- 
bited.    Suppofe,   for  example,  a  perfon  with  a  drawn 
fword  places  himfelf  before  a  large  concave  mirror,  but 
farther  from  it  than  its  focus;  he  will  then  fee  an  in- 
verted image  of  himfelf  in  the  air,  between  him  and 
the  mirror,  of  a  lefs  fize  than  himfelf.     If  he  Steadily 
prefent   the  fword   towards  the  centre  of  the  mirror, 
an  image  of  the  fword  will  come  out  therefrom  towards 
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the  fword  in  his  hand,  point  to  point,  as  it  were  to 
fence  with  him  ;  and  by  his  puShing  the  fword  nearer 
the  image  will  appear  to  come  nearer  him,  and  aim  oft 
to  touch  his  breaft^  having  a  Striking  efFecf  upon  him- 
If  the  mirror  be  turned  45  degrees,  or  one-eighth 
round,  the  reflected  image  will  go  out  perpendicular  to 
the  direction  of  the  fword  prefented,  and  apparently 
come  to  another  perfon  placed  in  the  direction  of  the 
motion  of  the  image.  If  that  perfon  is  unacquainted 
with  the  experiment,  and  does  not  fee  the  original 
fword,  he  will  be  much  furprifed  and  alarmed. — This 
experiment  may  be  another  way  diverfified,  by  telling, 
any  perfon,  that  at  fuch  an  hour,  and  in  fuch  a  place, 
he  .Should  fee  the  apparition  of  an  abfent  or  deceafed 
friend  (of  whofe  portrait  you  are  in  poffeSIion).  In 
order  to  produce  this  phantom,  inftead  of  the  hole  in 
the  partition  AB  in  the  laft  figure,  there  muft  be  a 
door  which  opens  into  an  apartment  to  which  there  is 
a  confiderable  defcent.  Under  that  door  you  are  to 
place  the  portrait,  which  muft  be  inverted  and  Strongly 
illuminated,  that  it  may  be  lively  reflected  by  the  mir- 
ror, which  muft  be  large  and  well  poliShed.  Then  ha- 
ving introduced  the  incredulous  fpectator  at  another 
door,  and  placed  him  in  the  proper  point  of  view,  you 
fuddenly  throw  open  the  door  at  AB,  when,  to  his 
great  aftoniShment,  he  will  immediately  fee  the  appa- 
rition of  his  friend. 

It  will  be  objected,  perhaps,  that  this  is  not  a  per- 
fect apparition,  becaufe  it  is  only  vifible  at  one  poinr 
of  view,  and  by  one  perfon.  But  it  lhould  be  remem- 
bered, that  it  was  an  eftablilhed  maxim  in  the  laft  cen- 
turies, that  a  fpectre  might  be  vifible  to  one  perfon  and 
not  to  others.  So  Shakefpeare  makes  both  Hamlet 
and  Macbeth  fee  apparitions  that  were  not  vifible  to- 
others, prefent  at  the  fame  time.  It  is  not  unlikely, 
moreover,  that  this  maxim  took  its  rife  from  certain  ap- 
paritions of  this  kind  that  were  raifed  by  the  monks, 
to  ferve  fome  purpofes  they  called  religious;  2s  they 
alone  were  in  poffeSfion  of  what  little  learning  there- 
then  was  in  the  world. 

Opticians  fometimes  grind  a  glafs  mirror  concave  in 
one  direction  only,  as  it  is  faid  longitudinally  ;  it  is  ins 
fattt  a  concave  portion  of  a  cylinder,  the  breadth  of 
which  may  be  confidered  that  of  the  mirror.  A  per- 
fon looking  at  his  face  in  this  mirror,  in  the  direction- 
of  its  concavity,  will  fee  it  curioufly  diitorted  in  a  very 
lengthened  appearance;  and  by  turning  the  cylindri- 
cal mirror  a  quarter  round,  his  vifage  will  appear  dif- 
torted  another  way,  by  an  apparent  increafe  in  width 
only.  Another  curious  and  lingular  property  attends 
this  fort  of  mirrors :  If  in  a  very  near  fituation  before 
it,  you  put  your  finger  on  the  right  hand  Side  of 
your  nofe,  it  will  appear  the  fame  in  the  mirror  ;  but 
if  in  a  distant  fituation,  fomewhat  beyond  the  centre 
of  concavity,  you  again  look  at  your  face  in  the  mirror,, 
your  finger  will  appear  to  be  removed  to  the  other  or 
left-hand  fide  of  your  nofe.  This,  though  fomething 
extraordinary,  will  in  its  caufe  appear  very  evident  from 
a  fmall  consideration  of  the  properties  of  fpherical  con~ 
cave  mirrors, 
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CATOPTROMANCY,  K*T8w"rf»^stvTs/«i,  a  kind  of 
divination  among  the  ancients;  (o  called,  becanfe,  con- 
lifting  in  the  application  of  a  mirror.  The  word  is 
formed  from  Karo^r/iov,  fpeculum  "  mirror,"  and  pav- 
rua,  divinatio,  "  divination."  Paufanias  fays,  it  was 
in  ufe  among  the  Achaians;  where  ihofe  who  were 
fick,  and  in  danger  of  death,  let  down  a  mirror,  or 
looking-glafs  faftened  by  a  thread,  into  a  fountain  be- 
fore the  temple  of  Ceres;  then,  looking  in  the  glafs, 
if  they  faw  a  ghaftly  disfigured  face,  they  took  it  as  a 
fare  fign  of  death:  on  the  contrary,  if  the  flefh.  ap- 
peared freih  and  healthy,  it  was  a  token  of  recovery. 
Sometimes  glaffes  were  ufed  without  water,  and  the 
images  of  things  future  reprefented  in  them.  See 
Gastromancy. 

CATROU,  (Francis)  a  famous  Jefuit,  born  at  Paris 
in  1659.  He  was  engaged  for  twelve  years  in  the 
Journal  de  Trevoux,  and  applied  himfelf  at  the  fame 
time  to  other  works,  which  diftinguiihed  him  among 
the  learned.  He  wrote  a  general  Hiftory  of  the 
Mogul  empire,  and  a  Roman  hiftory,  in  which  he  was 
aififted  by  father  Rouille,  a  brother  jefuit.  Catron 
died  in  1737;  and  this  laft  hiftory  was  continued  by 
Rouille,  who  died  in  1740. 

CATTERTHUN,  a  remarkable  Caledonian  poll, 
a  few  miles  north  of  the  town  of  Brechin  in  the  county 
of  Angus  in  Scotland.  Mr  Pennant  defcribes  it  as  of 
uncommon  ftrength.  <l  It  is  (fays  he)  of  an  oval 
form  made  of  a  ftupenduous  dike  of  loofe  white  ftones, 
whofe  convexity,  from  the  bafe  within  to  that  with- 
out, is  122  feet.  On  the  outfide  a  hollow,  made  by 
the  difpofition  of  the  ftones,  furronnds  the  whole. 
Round  the  bafe  is  a  deep  ditch,  and  below  that  about 
100  yards,  are  veftiges  of  another,  that  went  round 
the  hill.  The  area  within  the  ftony  mound  is  flat  ; 
rhe  axis,  or  length  of  the  oval,  is  436  feet,  the  tranf- 
verfe  diameter  200.  Near  the  eaft  fide  is  the  foun- 
dation of  a  rectangular  building;  and  on  moft  parts 
are  the  foundations  of  others  fmall  and  circular:  all 
which  had  once  their  fuperftructures,  the  ihelter  of  the 
poffeflors  of  the  poft:  there  is  alfo  a  hollow,  now 
almoft  filled  with  ftones,  the  well  of  the  place."  There 
is  another  fortification,  but  of  inferior  ftrength,  in  the 
neighbourhood.  It  is  called  the  Brown  Cattertlnen, 
from  the  colour  of  the  ramparts  which  are  compofed 
only  of  earth.  It  is  of  a  circular  form,  and  confifts  of 
various  concentric  dikes.  On  one  fide  of  this  rifes  a 
fmall  rill,  which,  running  down  the  hill,  has  formed  a 
deep  gully.  From  the  fide  of  the  fortrefs  is  another 
tampan,  which  extends  parallel  to  the  rill,  and  then  re- 
verts, forming  an  additional  poft  or  retreat.  The  mean- 
ing of  the  word  Catter-thun  is  Camp-town  ;  and  Mr 
Pennant  thinks  thefe  might  probably  be  the  pofts  occu- 
pied by  the  Caledonians  before  their  engagement  at  the 
foot  of  the  Grampian  Mountains  with  the  celebrated 
Agricola.     See  (Hiftory  of)  Scotland. 

CATTI,  a  people  of  Germany,  very  widely  fpread, 
on  the  eaft  reaching  to  the  river  Sala,  on  the  north  to 
Weftphalia;  occupying,  befides  Hefle,  the  Wetterau, 
and  part  of  the  tract  on  the  Rhine,  and  on  the  banks 
of  the  river  Lohne.  The  Hercynian  foreft  began  and 
ended  in  their  country. 

CATTIVELLAUNI,  anciently  a  people  of  Bri- 
tain, feated  in  the  country  which  is  now  divided  into 
!he  counties  of  Hertford,  Bedford,  and  Bucks.     The 


name  of  this  ancient  Britifh  people  is  written  tn  feveral     Cattle 
different  ways   by   Greek  and   Roman  authors  being  II 

fometimes called  Catri,  Caffiii,  Catticuclani_,  Cartidtidani,  , Catullus. 
Catticludani,  &c.  That  they  were  of  Belgic  origin' 
cannot  be  doubted,  and  it  is  not  improbable,  that  they 
derive  their  name  of  Catti  from  the  Belgic  word 
Kattin,  which  fignifk-s  illuftrious  or  noble,  and  that 
the  addition  of  Vellauni,  which  means  on  the  banks 
of  rivers,  might  be  given  them  after  their  arrival  in 
Britain,  as  defcriptive  of  the  fituation  of  their  coun.- 
try.  However  this  may  be,  the  Cattivellanni  formed 
one  of  the  moft  brave  and  warlike  of  the  ancient  Bri- 
tifh  nations  when  Casfar  invaded  Britain,  and  long  af- 
ter. Caffibelanus,  their  prince,  was  made  commander 
in  chief  of  the  confederated  Britons,  not  only  on  ac- 
count of  his  own  perfonal  qualities,  but  alfo  becaufe  he 
was  at  the  head  of  one  of  their  braveft  and  moft  power- 
ful tribes.  In  the  interval  between  the  departure  of 
Caefar  and  the  next  invafion  under  Claudius,  the  Cat- 
tivellanni had  reduced  feveralof  the  neighouring  ftates 
under  their  obedience ;  and  they  again  took  the  lead 
in  the  onpofnion  to  the  Romans  at  their  fecond  inva- 
fion, under  their  brave  but  unfortunate  prince  Carac- 
tacus.  The  country  of  the  Cattivellanni  was  much 
frequented  and  improved  by  the  Romans,  after  it  came 
under  their  obedience.  Verulamium, their  capital,  which 
flood  nearwhere  St  Albans  now  ftands,  became  a  place 
of  great  confideration,  was  honoured  with  the  name 
and  privileges  of  a  municipium  or  free  city,  and  had 
magiftrates  after  the  model  of  the  city  of  Rome.  This 
place  was  taken  and  almoft  deftroyed  by  the  infurgents 
under  Boadicea  ;  but  it  was  afterwards  rebuilt,  reftored 
to  its  former  fplendor,  and  furrounded  with  a  ftrong 
wall,  fome  veftiges  of  which  are  ftill  remaining.  Du- 
rocobrivae  and  Magiavintum,  in  the  fecond  iter  of  An- 
toninus, were  probably  Dunftable  and  Fenny-Stratford, 
at  which  places  there  appear  to  have  been  Roman 
ftations.  The  Salena  of  Ptolemy,  a  town  in  the  coun- 
try of  the  Cattivellauni,  was  perhaps  fituated  at  Saludy, 
in  Bedfordshire,  where  feveral  Roman  antiquities  have 
been  found.  There  were,  befides  thefe,  feveral  other 
Roman  forts,  ftations,  and  towns  in  this  country,  wtiich 
it-would  be  tedious  to  enumerate.  The  territories  of 
the  Cattivellauni  made  a  part  of  the  Roman  province 
called  Britannia  Prima. 

CATTLE,  a  collective  word,  which  fignifies  the 
fourfooted  animals,  which  ferve  either  for  tilling  the 
ground,  or  for  food  to  men.  They  are  diftinguiihed 
into  large,  or  black  cattle;  and  into  fmall  cattle:  of 
the  former  are  horfes,  bulls,  oxen,  cows,  and  even 
calves  and  heifers  ;  amongft  the  latter  are  rams,  ewes, 
iheep,  lambs,  goats,  kids,  &c.  Cattle  are  the  chief 
ftock  of  a  farm :  they  who  deal  in  cattle  are  ftyled 
graziers. 

CATULLUS,  (Caius  Valerius)  a  Latin  poet,  born 
at  Verona,  in  the  year  of  Rome  666.  The  harmony 
of  his  numbers  acquired  him  the  efteem  and  friendfhiu 
of  Cicero,  and  other  great  men  of  his  time.  Many 
of  his  poems,  however,  abound  with  grofs  ebfeeni- 
ties.  He  wrote  fatirical  verfes  againft  Casfar,  under 
the  name  of  Marmoro.  He  fpent  his  whole  life  in  a 
ltate  of  poverty  ;  and  died  in  the  flower  of  his  age,  and 
the  height  of  his  reputation.  Jofeph  Scaliger,  Paf- 
ferat,  Muret,  and  Ifaac  Voffius,  have  written  learned 
notes  pn  this  poet. 
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Catz  CATZ,   (James)   a  great  civilian,    politician,    and 

S  Dutch  poet,  was  bora  at  Browerlhaven,  in  Zealand, 

Cavakante  jn  t])e  year  x^-].  After  having  made  feveral  voy- 
ages, he  fixed  at  Middleburg  ;  and  acquired  by  his 
pleadings  fuch  reputation,  that  the  city  of  Dort  chofe 
him  for  its  penfionary;  as  did  alfo,  fome  time  after, 
that  of  Middleburg.  In  1654,  he  was  nominated  pen- 
fionary of  Holland  and  Well  Friefland  ;  and  in  1643, 
he  was  elected  keeper  of  the  feal  of  the  fame  State,  sad 
ftadtholder  of  the  fiefs  :  but  fome  time  after,  he  re- 
figned  thefe  employments,  to  enjoy  the  repofe  which 
his  advanced  age  demanded.  As  the  poft  of  grand 
penfionary  had  been  fata!  to  aim  oft  all  thofe  who  had 
enjoyed  it,  from  the  beginning  of  the  republic  till  that 
time,  Catz  delivered  up  his  charge  on  his  knees,  be- 
fore the  whole  aflembly  of  the  ftates,  weeping  for  joy, 
and  thanking  God  for  having  preferved  him  from  the 
inconveniences  that  feemed  attached  to  the  duties  of 
that  office.  But  though  he  was  refolved  to  fpend  the 
reft  of  his  days  in  repofe,  the  love  of  his  country  engag- 
ed him  to  comply  with  the  defiresof  the  ftate,  who  im- 
portuned him  to  go  on  an  embaffy  to  England,  in  the 
delicate  conjuncture  in  which  the  republic  found  kfelf 
during  the  protectorate  of  Cromwell.  At  his  return, 
he  retired  to  his  fine  country  feat  at  Sorgvliet,  where 
he  lived  in  tranquillity  till  the  year  1660,  in  which  he 
died.  He  wrote  a  great  number  of  poems  in  Dutch  ; 
moft  of  which  are  on  moral  fubje^ts,  and  fo  efteemed, 
that  they  have  been  often  printed  in  all  the  different 
fizes  ;  and  next  to  the  Bible,  there  is  no  work  fo  high- 
ly valued  by  the  Dutch. 

CATZENELLIBOGEN,  a  town  of  Germany,  in 
the  lower  part  of  the  upper  circle  of  the  Rhine,  with 
a  ftrong  caftle.  It  is  capital  of  a  county  of  the  fame 
name.     E.  Long.  7.  38.  N.  Lat.  50.  20.  * 

CAVA,  in  anatomy,  the  name  of  a  vein,  the  lar- 
gest in  the  body,  terminating  in  the  right  ventricle  of 
the  heart.     See  Anatomy,  p.  751.  col.  2. 

Cava,  a  considerable  and  populous  town  of  Italy, 
in  the  kingdom  of  Naples,  and  in  the  Hither  Princi- 

It  is  lituated  at  the  foot 
Long.    15.  5.  N.  Lat.  40. 


of  France  in  Contal  Ve- 
It  is  fituated  on  the  river 
E.  Long. 


pato,  with  a  bifnop's  fee. 
of  Mount  Metelian,  in  E. 
40. 

CAVAILLAN,  a  town 
naiflin;  with  a  bifhop's  fee. 
Durance,  in  a  fertile  and  pleafant  country. 
4.  17.  N.  Lat.  43.  52. 

CAVALCADE,  a  formal  pompous  march  or  procef- 
fion  of  horfemen,  equipages,  &c.  by  way  of  parade,  or 
ceremonv,  as  a  grace  to  a  triumph,  public  entry,  or  the 
like. 

CAVALCADOUR,  or  Cavalcadeur,  anciently 
denoted  a  riding-mafter  ;  but  at  prefent  is  difufed 
in  that  fenfe,  and  only  employed  to  denote  a  fort  of 
equerries  or  officers  who  have  the  direction  of  princes 
ftables.  The  French  fay,  ecuyer  cavalcadeur  of  the 
king,  the  duke  of  Orleans,  Sec.  Menage  writes  it  ca- 
valcadour,  and  derives  it  from  the  Spanish  cavalgador, 
a  horfeman. 

CAVALCANTE,  (Guido)  a  nobleman  of  Florence 
in  the  13th  century,  who  having  followed  the  party  of 
the  Guelfes,  experienced  the  changeablenefs  of  for- 
tune. He  ihowed  great  ftrength  of  mind  in  his  mis- 
fortunes, and  never  neglected  to  improve  his  talents. 
He  wrote  a  treatife  in  Italian  concerning  fivle,  and 
Vol.  IV, 


fome  verfes  which  are  efteemed.  His  poem  on  the  love"    Cavalier 
of  this  world,    has    been   commented  on  by  feveral         II 
learned  men.  Cavalry. 

CAVALIER,  a  horfeman,  or  perfon  mounted  on 
horfeback  ;  efpecially  if  he  be  armed  withal,  and  have 
a  military  appearance. 

Anciently,  the  word  was  restrained  to  a  knrghr, 
or  ?niles.  The  French  ftill  life  Chevalier  in  the  fame 
fenfe. 

Cavalier,  confidered  as  a  faction.  See  Britain, 
n°  109. 

Cavalier,  in  fortification,  an  elevation  of  earth  of 
different  lhapes,  fituated  ordinarily  in  the  gorge  of  a 
baftion,  bordered  with  a  parapet,  and  cut  into  more 
or  lefs  embrafures,  according  to  the  capaciry  of  the 
cavalier.  Cavaliers  are  a  double  defence  for  the  faces 
of  the  eppofite  baftion :  they  defend  the  ditch,  break 
the  befiegers  galleries,  command  the  traverfes  in  dry 
moats,  fcour  the  faliant  angle  of  the  counterfcarp, 
where  the  befiegers  have  their  counter-batteries,  and 
enfilade  the  enemies  trenches,  or  oblige  them  to  mul- 
tiply their  parallels  :  they  are  likewife  very  fervice- 
able  in  defending  the  breach  and  the  retrenchments 
of  the  befieged,  and  can  very  much  incommode  the  en- 
trenchments which  the  enemy  make,  being  lodged  in 
the  baftion. 

Cavalier,  in  the  menage,  one  that  understands 
horfes,  and  is  practifed  in  the  art  of  riding  them. 

CAVALIERI,  (Bonaventure)  an  eminent  mathe- 
matician in  the  17th  century,  a  native  of  Milan,  and 
a  friar  of  the  order  of  the  Jefuati  of  St  Jerome,  was 
profeiTor  of  mathematics  at  Bologna,  where  he  pub- 
lished feveral  mathematical  books,  particularly  the 
Method  of  Jndivifibles.  He  was  a  fcholar  of  Galileo, 
His  DireElorium ge?ierale  Uranometricum  contains  great 
variety  of  moft  nfeful  practices  in  trigonometry  and 
aftronomy.  His  trigonometrical  tables  in  that  work 
are  excellent. 

CAVALRY,  a  body  of  foldiers  that  charge  on 
horfeback.  The  word  comes  from  the  French,  ca- 
valerie,  and  that  from  the  corrupt  Latin,  caballus,  a 
horfe. 

The  Roman  cavalry  confifted  wholly  of  thofe  call- 
ed equites,  or  knights,  who  were  a  diftinct  order  in 
thv  distribution  of  citizens. — The  Grecian  cavalry  were 
divided  into  cataphra&a  and  no?i  cataphracla,  i.  e.  into 
heavy  and  light  armed. — Of  all  the  Greeks,  the  Thef- 
falians  excelled  moft  in  cavalry.  The  Lacedemonians, 
inhabiting  a  mountainous  country,  were  but  meanly 
furniShed  with  cavalry,  till,  carrying  their  arms  into 
other  countries,  they  found  great  occafion  for  horfes 
to  fupport  and  cover  their  foot.  The  Athenian  caval- 
ry, for  a  considerable  lime,  confifted  only  of  96  horfe- 
men :  after  expelling  the  Perfians  out  of  Greece,  they 
increafed  the  number  to  300  :  and  afterwards  to  1200, 
which  was  the  higheft  pitch  of  the  Athenian  cavalry. 
The  Turkish  cavalry  confifts  partly  of  Spahis,  and  part- 
ly of  horfemen  raifed  and  maintained  by  the  Zaimsand 
Timariots. 

The  chief  ufe  of  the  cavalry  is  to  make  frequent 
excursions  to  disturb  the  enemy,  intercept  his  con- 
voys, and  deStroy  the  country  :  in  battle  to  fupport 
and  cover  the  foot,  and  to  break  through  and  difor- 
der  the  enemy;  alfo  to  fecure  the  retreat  of  the  foot. 
Formerly,  the  manner  of  the  fighting  of  the  cavalry 
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was,  after  firing  their  piflols  or  carabines,  to  wheel 
off  and  to  give  opportunity  for  loading  again.  Guftavus 
Adolphus  is  faid  to  have  firfl  taught  the  cavalry  to  charge 
through,  to  march  ftraight  up  to  the  enemy,  with  the 
fword  drawn  in  the  bridlehand,  and  each  man  having 
fired  his  piece,  at  the  proper  diftance,  to  betake  him- 
felf  to  his  fword,  and  charge  the  enemy  as  was  found 
mod  advantageous. 

CAVAN,  a  town  of  Ireland,  and  capital  of  a  coun- 
ty of  the  fame  name,  in  the  province  of  Ulfter,  fitua- 
ted  in  W.  Long.  7.  32.  N.  Lat.  53.  40. 

Cavan,  a  county  of  Ireland,  47  miles  in  length,  and 
23  in  breadth  ;  is  bounded  on  the  eaft  by  Monaghan, 
and  on  the  fouth  by  Longford,  Weft-Meath,  and  Eaft- 
Meath.  It  has  but  two  towns  of  any  note,  viz.  Cavan 
and  Kilmore.  It  fends  five  members  to  parliament ; 
two  for  the  county,  two  for  Cavan,  and  one  for  Kil- 
more. It  contains  upwards  of  8000  houfes,  37pariih- 
es,  feven  baronies,  and  two  boroughs. 

CAUCASUS,  the  name  of  a  very  high  mountain  of 
Afia,  being  one  of  that  great  ridge  which  runs  between 
tlie  Black  and  Cafpian  feas.  Sir  John  Charrlin  de- 
fcribes  this  as  the  higheft  mountain,  and  the  moft  dif- 
ficult to  pafs,  of  any  he  had  feen.  It  has  frightful 
precipices,  and  in  many  places  the  roads  'are  cut  out 
of  the  folid  rock.  At  the  time  he  pafled  it,  the  moun- 
tain was  entirely  covered  with  fnow  ;  fo  that,  in  many 
places,  his  guides  behoved  to  clear  the  way  with  fho- 
vels.  The  mountain  is  36  leagues  over,  and  the  fum- 
mit  of  it  eight  leagues  in  breadth.  The  top  is  perpe- 
tually covered  with  fnow  :  and  our  traveller  relates, 
that  the  two  laft  days  he  feemed  to  be  in  the  clouds, 
and  was  not  able  to  fee  20  paces  before  him.  Excep- 
ting the  very  top,  however,  all  the  parts  of  Mount 
Caucafus  are  extremely  fruitful  ;  abounding  in  honey, 
corn,  fruits,  hogs,  and  large  cattle.  The  vines  twine 
about  the  trees,  and  rife  fo  high,  that  the  inhabitants 
cannot  gather  the  fruit  from  the  uppermoft  branches. 
There  are  many  ftreams  of  excellent  water,  and  a 
vail  number  of  villages.  The  inhabitants  are  for  the 
moft  part  Chriftians  of  the  Georgian  Church.  They 
have  fine  complexions,  and  the  women  are  very 
beautiful. — In  the  winter  they  wear  fnow-fhoes  in 
the  form  of  rackets,  which  prevent  their  finking  in 
the  fnow,  and  enable  them  to  run  upon  it  with  great 
fwiftnefs. 

CAUDEBEC,  a  rich,  populous,  and  trading  town  in 
Normandy,  and  capital  of  the  territory  of  Caux.  It  is 
feated  at  the  foot  of  a  mountain  near  the  river  Seine,  in. 
E.  Long.  o.  46.  N.  Lat.  40.  30. 

CAUDEX,  by  Malphigi  and  other  botanifts,  is  u- 
fed  to  fignify  the  ftem  or  trunk  of  a  tree  :  by  Linnae- 
us, the  flock  or  body  of  the  root,  part  of  which  a- 
fcends,  part  defcends.  The  afcending  part  raifes  it- 
felf  gradually  above  grouad,  -ferving  frequently  for  a 
trunk,  and  correfponds  in  fome  meafure  to  the  caudex 
of  former  writers  :  the  defcending  part  ftrikes  gradu- 
ally downward  into  the  ground,  and  puts  forth  ra- 
dicles or  fmall  fibres,  which  are  the  principal  and  ef- 
fential  part  of  every  root.  The  defcending  caudex 
therefore  correfponds  to  the  radix  of  other  botanifts. 
Agreeably  to  this  idea,  Linnaeus  confider.s  trees  and 
Shrubs  as  roots  above  ground;  an  opinion  which  is 
confirmed  by  a  weU-known  fact,  that  trees,  when  in- 
verted, put  forth  leaves  from  the  defcending  caudex, 


and  radicles  or  roots  from  the  afcending.     For  the  va-  Caudium, 
rieties  in  the  defcending  caudex,  fee  the  article  Ra-     Cave. 

DIX. 

CAUDIUM,  (anc.  geog.)  a  town  of  Samnium,  on 
the  Via  Appia,  between  Calatia  and  Beneventum : 
Caitdinus,  the  epithet.   The  Caudinae  Furcae,  or  Fur- 


at 


lae. 


were  memorable  by  the  difgrace  of  the  Ro- 
mans ;  being  fpears  difpofed  in  the  form  of  a  gallows 
under  which  prifoners  of  war  were  made  to  pafs,  and 
gave  name  to  a  defile  or  narrow  pafs  near  Caudium, 
Livy ;  where  the  Samnites  obliged  the  Roman  army 
and  the  two  confuls  to  lay  down  their  arms  and  pafs 
under  the  gallows,  or  yoke,  as  a  token  of  fubjec- 
tion. 

CAVE,  any  large  fubterraneous  hollow.  Thefe 
were  undoubtedly  the  primitive  habitations,  before 
men  began  to  build  edifices  above  ground.  The  pri- 
mitive method  of  burial  was  alfo  to  repofite  the  bodies 
in  caves,  which  feems  to  have  been  the  origin  of  cata- 
combs. They  long  continued  the  proper  habitations 
of  fhepherds.  Among  the  Romans,  caves  (antra) 
ufed  to  be  confecrated  to  nymphs,  who  were  wor- 
fhipped  in  caves,  as  other  gods  were  in  temples.  The 
Perfians  alfo  worfhipped  their  god  Mithras  in  a  na- 
tural cave,  confecrated  for  the  purpofe  by  Zoroafter.. 
The  cave  of  the  nymph  Egeria  is  Hill  fhown  at 
Rome.  Kircher,  after  GafTarellus,  enumerates  divers 
fpecies  of  caves  ;  as  divine,  natural,  Sec. — Of  natu- 
ral caves  fome  are  poffefTed  of  a  medicinal  virtue,  as 
the  Grotto  de  Serpente  ;  others  are  poifonous  or  me- 
phitical ;  fome  arc  replete  with  metalline  exhalations, 
and  others  with  waters.  Divine  caves  were  thofe 
faid  to  affect  the  human  mind  and  paffions  in  various 
ways,  and  ever  to  infpire  with  a  knowledge  of  future 
events.  Such  were  the  facred  caverns  at  Delphi  which 
infpired  the  Pythia  ;  the  Sibyl's  cave  at  Cumae,  ftili 
fhown  near  the  lake  Avernus  ;  the  cave  of  Tropho- 
nius,  &c. 

Cave,  (Dr  William),  a  learned  Englifh  divine  born; 
in  1637,  educated  in  St  John's  college  Cambridge  ;-. 
and  fucceflivcly  minifter  of  Hafely  in  Oxfordihjre,  All- 
hallows  the  Great  in  London,  and  of  Iflington.  He  be- 
came chaplain  to  Charles  II.  and  in  1684  was  inflalled 
a  canon  of  .Wind  for.  He  compiled  The  Lives  of  the 
Primitive  Fathers  in  the  three  fir fi  centuries  of  the  churchy 
which  is  eiteemed  a  very  ufefnl  work;  and  HijloriaLi- 
teraria,  Sec.  in  which  he  gives  an  exact  account  of  all 
who  bad  written  for  or  againft  Chriftianity,  from  the 
time  of  Chrift  to  the  14th  century:  which  works  pro- 
duced a  warm  controverfy  between  Dr  Cave  and  M.Le. 
Clerc,  who  was  then  writing  his  Bibiiotheque  Univer- 
felle  in  Holland,  and  who  charged  the  doctor  with  par- 
tiality.    Dr  Cave  died  in  1713. 

Cave,  (Edward)  printer,  celebrated  as  the  pro- 
jector of  the  Gentleman'' 's  Magazine, — the  firfl  publi- 
cation of  the  fpecies,  and  fince 

The  fruitful  mother  of  a  thoufand  more,, 
who  was  born  in  1691.  His  father  being  difappointed  of; 
fome  fmall  family  expectations,  was  reduced  to  follow 
the  trade  of  a  fhoemaker  at  Rugby  .in  Warwickfhire... 
The  free  fehool  of  this  place,  in  which  his  fon  had,  by' 
the  rules  of  its  foundation,  aright  to-be  inflructed,  was= 
then  in  high  reputation,  under  the  Rev.  Mr  Holyock,  10 
whofe  care  moft  of  the  neighbouring  families,  even  of  the 
higheft  rank,  en tr lifted  their  fons.     He  had  judgment; 
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•Cave.  to  difcover,  and  for  fome  time  generofity  to  encourage 
the  genius  of  young  Cave  ;  and  was  (0  well  pleafed 
with  his  quick  progrefs  in  the  fchool,  that  he  declared 
his  refolution  to  breed  him  for  the  univerfity,  and  re- 
commend him  as  a  fervitor  to  fome  of  his  fcholars  of 
high  rank.  Bur  profperity  which  depends  upon  the 
caprice  of  others,  is  of  ihort  duration.  Cave's  fupe- 
riority  in  literature  exalted  him  to  an  invidious  fami- 
liarity with  boys  who  were  far  above  hinrin  rank  and 
expectations  ;  and,  as  in  unequal  aflbciations  it  always 
happens,  whatever  unlucky  prank  was  played  was  im- 
puted to  Cave.  When  any  mifchief,  great  or  fmall, 
was  done,  though  perhaps  others  boafted  of  the  ftrata- 
gem  when  it  was  fuccefsful,  yet  upon  detection  or  mif- 
carriage,  the  fault  was  fure  to  fall  upon  poor  Cave. 
The  harfh  treatment  he  experienced  from  this  fource, 
and  which  he  bore  for  a  while,  made  him  at  laft  leave 
the  fchool,  and  the  hope  of  a  literary  education,  to 
feek  fome  other  means  of  gaining  a  livelihood. 

He  was  fir  ft  placed  with  a  collector  of  the  excife  : 
but  the  infolence  of  his  miftrefs,  who  employed  him  in 
fervile  drudgery,  quickly  difgufted  him,  and  he  went  up 
to  London  in  queft  of  a  more  fuitable  employment. 
He  was  recommended  to  a  timber-merchant  at  the 
Bankfide  :  and  while  he  was  there  on  liking,  is  faid  to 
have  given  hopes  of  great  mercantile  abilities  :  but 
this  place  he  foon  left,  and  was  bound  apprentice  to 
Mr  Collins,  a  printer  of  fome  reputation,  and  deputy 
alderman.  This  was  a  trade  for  which  men  were  for- 
merly qualified  by  a  literary  education,  and  which  was 
pleafing  to  Cave,  becaufe  it  furnilhed  fome  employ- 
ment for  his  fcholaftic  attainments.  Here,  therefore, 
he  refolved  to  fettle,  though  his  mafter  and  miftrefs 
lived  in  perpetual  difcord,  and  their  houfe  was  there- 
fore no  comfortable  habitation.  From  the  inconveni- 
ences of  thefe  domeftic  tumults  he  was  foon  releafed, 
having  in  only  two  years  attained  fo  much  fkill  in  his 
art,  and  gained  fo  much  the  confidence  of  his  mafter, 
that  he  was  fent  without  any  fuperintendant  to  conduct 
a  printing-houfe  at  Norwich,  and  publilba  weekly  pa- 
per. In  this  undertaking  he  met  with  fome  oppofition, 
which  produced  a  public  controverfy,  and  procured 
young  Cave  the  reputation  of  a  writer. 

His  mafter  died  before  his  apprenticelhip  was  ex- 
pired, and  he  was  not  able  to  bear  the  perverfenefs  of 
his  miftrefs.  He  therefore  quitted  her  houfe  upon  a 
ftipulated  allowance,  and  married  a  young  widow  with 
whom  he  lived  at  Bow.  When  his  apprenticeihip  was 
over,  he  worked  as  a  journeyman  at  the  printing-houfe 
of  Mr  Barber,  a  man  much  diftinguilhed  and  employ- 
ed by  the  Tories,  whofe  principles  had  at  that  time  fo 
much  prevalence  with  Cave,  that  he  was  for  fome 
years  a  writer  in  Mift's  Journal.  He  afterwards  ob- 
tained by  his  wife's  intereft  a  fmall  place  in  the  poft- 
office  ;  but  ftill  continued,  at  his  intervals  of  attend- 
ance, to  exercife  his  trade,  or  to  employ  himfelf  with 
fome  typographical  bufineis.  He  corrected  the  Gra- 
des ad  Pamaffum  :  and  was  liberally  rewarded  by  the 
company  of  ftationers.  He  wrote  an  Account  of  the 
Criminals,  which  had  for  fome  time  a  confiderablefale  ; 
and  publiihed  many  little  pamphlets  that  accident 
brought  into  his  hands,  of  which  it  would  be  very  dif- 
ficult to  recover  the  memory.  By  the  correfpondence 
which  his  place  in  the  poft-ofHce  facilitated,  he  pro- 


cured a  country  news-paper,  and  fold  their  intelligence  Cave 
to  ajournalift  in  London  for  a  guinea  a  week.  He  1  . 
was  afterwards  raifed  to  the  office  of  clerk  of  the  Caveatt:'5' 
franks,  in  which  he  acted  with  great  fpirit  and  firm- 
nefs  ;  and  often  flopped  franks  which  were  given  by 
members  of  parliament  to  their  friends,  becaufe  he 
thought  fuch  extenfion  of  a  peculiar  right  illegal.  This 
raifed  many  complaints  ;  and  the  influence  that  was 
exerted  againlt  him  procured  his  ejectment  from  office. 
He  had  now,  however,  collected  a  fumfufficient  for  the 
purchafe  of  a  fmall  printing-office,  and  began  the  Gen- 
tleman's Magazine  ;  an  undertaking  to  which  he  owed 
the  affluence  in  which  he  palled  the  laft  20  years  of  his 
life,  and  the  large  fortune  which  he  left  behind  him. 
When  he  formed  the  project,  he  was  far  from  expect- 
ing the  fuccefs  which  he  found  ;  and  others  had  fo  lit- 
tle profpect  of  its  confequence,  that  though  he  had  for 
fevera!  years  talked  of  his  plan  among  printers  and 
bookfellers,  none  of  them  thought  it  worth  the  trial. 
That  they  were  not  (fays  Dr  Johnfon)  reftrained  by 
their  virtue  from  the  execution  of  another  man's  delign, 
was  fufficiently  apparent  as  foon  as  that  defign  began 
to  be  gainful  ;  for  in  a  few  years  a  multitude  of  maga- 
zines arofe,  and  perifhed  :  only  the  London  Magazine, 
fupported  by  a  powerful  alTociation  of  bookfellers,  and 
circulated  with  all  the  art  and  all  the  cunning  of  trade, 
exempted  itfelf  from  the  general  fate  of  Cave's  inva- 
ders, and  obtained  though  not  an  equal  yet  a  confidera- 
ble  fale. 

Cave  now  began  to  afpire  to  popularity  ;  and  be- 
ing a  greater  lover  of  poetry  than  any  other  art,  he 
femethnes  offered  fubjects  for  poems,  and  propofed  pri- 
zes for  the  beft  performers.  The  firft  prize  was  50I. 
for  which,  being  newly  acquainted  with  wealth,  and 
thinking  the  influence  of  50I.  extremely  great,  he  ex- 
pected the  firft  authors  of  the  kingdom  to  appear  as 
competitors  ;  and  offered  the  allotment  of  the  prize  to 
the  univerfities.  But  when  the  time  came,  no  name 
was  feen  among  the  writers  that  had  been  ever  feen 
before  ;  the  univerfities  and  feveral  private  men  rejec- 
ted the  province  of  affigning  the  prize.  The  determi- 
nation was  then  left  to  Dr  Cromwell  Mortimer  and  Dr 
Birch  ;  and  by  the  latter  the  award  was  made,  which 
may  be  feen  in  Gent.  Mag.  Vol.  VI.  p.  59. 

Mr  Cave  continued  to  improve  his  Magazine,  and 
had  the  fatisfaction  of  feeing  its  fuccefs  proportionate  to 
his  diligence,  till  in  1 751  his  wife  died  of  an  afthma. 
He  feemed  not  at  firft  much  affected  by  her  death,  but 
in  a  few  days  loft  his  fleep  and  his  appetite,  which  he 
never  recovered.  After  having  lingered  about  twoyears, 
with  many  viciffitudes  of  amendment  and  relapfe,  he 
fell  by  drinking  acid  liquors  into  a  diarrhoea,  and  after- 
wards into  a  kind  of  lethargic  infenfibiiity ;  and  died 
Jan.  10,  1754,  having  juft  concluded  the  23d  annual 
collection. 

CAVEARE.     SeeCAvlARE. 

CAVEAT,  in  law,  a  kind  of  procefs  in  the  fpiritual 
courts,  to  ftop  the  proving  of  a  will,  the  granting  tithes 
of  adminiftration,  &c.  to  the  prejudice  of  another.  It 
is  alfo  ufed  to  ftop  the  inftitution  of  a  clerk  to  a  bene- 
fice. 

CAVEATING,  in  fencing,  is  the  fhifting  the 
fword  from  one  fide  of  that  of  your  adverfary  to  the 
other. 

L  1  2  CA- 
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Cavedo,         CAVEDO,  in  commerce,  a  Portnguefe  long  mea- 
Cavcudifli.  [lirc>  eqliai  to  27vVA  Englifh  inches. 

CAVENDISH,  (Thomas)  of  Suffolk,  the  fecond 
Englifhman  that  failed  round  the  globe,  was  defcended 
from  a  noble  family  in  Devonlhire.  Having  diSfipated 
his  fortune,  he  refolved  to  repair  it  at  the  expence  of 
the  Spaniards.  He  failed  from  Plymouth  with  two 
frnall  ihips  in  July  1586  ;  paffed  through  the  ftraits  of 
Magellan  ;  took  many  rich  prizes  along  the  coafts  of 
Chili  and  Peru  ;  and  near  California  pofTefTed  himfelf 
of  the  St  Ann,  an  Acapuko  fhip,  with  a  cargo  of  im- 
rnenfe  value.  He  completed  the  circumnavigation  of 
the  globe,  by  returning  home  round  the  Cape  of  Good 
Hope,  and  reached  Plymouth  again  in  September 
1588.  On  his  arrival,  it  is  laid,  that  his  fcldiers  and 
failors  were  clothed  infilk,  his  fails  were  damafk,  and 
his  topmaft  was  covered  with  cloth  of  gold.  His  ac- 
quired riches  did  not  laft  long  :  he  reduced  himfelf,  in 
1591,  to  the  expedient  of  another  voyage  ;  which  was 
far  from  being  fo  fuccefsful  as  the  former  ;  he  went 
no  farther  than  the  ftraits  of  Magellan,  where  the  wea- 
ther obliging  him  to  return,  he  died  of  grief  on  the 
coaft  of  Brazil. 

Cavendish,  (Sir  William)  defcended  of  an  anci- 
ent and  honourable  family,  was  born  about  the  year 
j  505,  the  fecond  fon  of  Thomas  Cavendiih,  of  Caven- 
diih in  Suffolk,  clerk  of  the  pipe  in  the  reign  of  Henry 
VIII.  Having  had  a  liberal  education,  he  was  taken  in- 
to the  family  of  the  great  cardinal  Woolfey,  whom  he 
ferved  in  the  capacity  of  gentleman-ulher  of  the  cham- 
ber, when  that  fuperb  prelate  maintained  the  dignity  of 
a  prince.  In  1527,  heattended  his  m  after  on  his  fplen- 
did  embaffy  to  France,  returned  with  him  to  England, 
and  was  one  of  the  few,  who  continued  faithful  to  him 
in  his  difgrace.  Mr  Cavendifh  was  with  him  when 
he  died,  and  delayed  going  to  court  till  he  had  per- 
formed the  lad  duty  of  a  faithful  fervant  by  feeing  his 
body  decently  interred.  The  king  was  fo  far  from 
difapproving  of  his  conduct,  that  he  immediately  took 
him  into  his  houfehold,  made  him  treafurer  of  his 
chamber,  a  privy-counfellor,  and  afterwards  conferred 
on  him  the  order  of  knighthood.  He  was  alfo  ap- 
pointed one  of  the  commissioners  for  taking  the  fur- 
render  of  religious  houfes.  In  1540  he  was  nominated 
one  of  the  auditors  of  the  court  of  augmentations,  and 
foon  after  obtained  a  grant  of  feveral  confiderable 
lordfliips  in  Hertfordshire.  In  the  rtign  of  Edward  VI. 
his  eftates  were  much  increafed  by  royal  grants  in  fe- 
ven  different  counties  :  and  he  appears  to  have  continu- 
ed in  high  favour  at  court  during  the  reign  of  queen 
Mary.  He  died  in  the  year  1557.  He  was  thefonn- 
der  of  Chaifworth,  and  anceftor  of  the  dukes  of  De- 
vonshire. He  wrote  "  The  life  and  death  of  cardinal 
Woolfey  :"  printed  at  London  1667  5  reprinted  in 
j  706,  under  the  title  of  "Memoirs  of  the  great  fa- 
vourite cardinal  Woolfey." 

Cavendish,  (William)  duke  of  Newcaftle,  grand- 
fon  of  Sir  William  Cavendiih,  was  born  in  1592.  in 
16 jo,  he  was  made  knight  of  the  bath  ;  in  1620, 
raifed  to  the  dignity  of  a  peer,  by  the  title  of  barony 
Ogle,  and  Vifcount  Mansfield  ;  and  in  the  third  year 
of  king  Charles  I.  created  earl  of  Newcaftle  upon 
Tyne,  and  baron  Cavendiih  of  Bolefover.  He  was 
after  this  made  governor  to  the  prince  of  Wales,  af- 
terwards Charles  ll.     When  the  firft  troubles  broke 
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out  in  Scotland,  and  the  king's  treafury  was  but  indif-  CavcndiSh 
fently  provided,  he  contributed  ten  thoufand  pounds  ; 
and  alio  raifed  a  troop  of  horfe,  confuting  of  about 
two  hundred  knights  and  gentlemen,  who  ferved  at 
their  own  charge,  were  commanded  by  the  earl,  and 
honoured  with  the  title  of  the  prince' s  troop.  He  had 
after  this  the  command  of  the  northern  counties  ;  and 
was  conftitnted  general  and  commander  in  chief  of  all 
the  forces  that  might  be  raifed  north  of  Trent,  and  of 
feveral  counties  fouth  of  that  river.  He  afterwards 
raifed  an  army  of  eight  thoufand  horfe,  foot,  and  dra- 
goons ;  with  which  he  took  fome  towns,  and  gamed 
feveral  important  victories.  On  this  he  was  advanced 
to  the  dignity  of  marquis  of  Newcaftle  :  but  his  ma- 
jelly's  affairs  being  totally  ruined  by  the  rafhnefs  of 
prince  Rupert,  he,  with  a  few  of  the  principal  officers 
of  the  army,  went  abroad,  and  ftaid  for  fome  time  at 
Paris;  where,  notwithstanding  the  valt  eftate  he  had 
when  the  civil  war  broke  out,  his  circumftances  were 
now  fo  bad,  that  himfelf  and  wife  were  reduced  to  the 
neceffity  of  pawning  their  clothes  for  a  dinner.  He 
afterwards  removed  to  Antwerp,  that  he  might  be 
nearer  his  own  country  ;  and  there,  though  under 
great  difficulties,  refided  for  feveral  years  :  but,  not- 
withstanding his  diftreSTes,  he  was  treated,  during  an 
exile  of  eighteen  years,  with  extraordinary  marks  of 
diltinction.  On  his  return  to  England  at  the  restora- 
tion, he  was  advanced  to  the  dignity  of  earl  of  Ogle 
and  duke  of  Newcaftle.  He  fpent  his  time  in  a  coun- 
try retirement,  and  was  the  patron  of  men  of  merit. 
His  grace  died  in  1679,  aged  84.  He  wrote  a  treatife 
on  horfemanfhip,  which  is  efteemed  :  and  fome  come- 
dies, which  are  nor. 

Mr  Granger  obferves,  that  he  was  mafter  of  many 
accomplifhments,  and  was  much  better  qualified  for  a 
court  than  a  camp  :  that  he  understood  horfemanfhip, 
mufic,  and  poetry  ;  but  was  a  better  horfeman  than 
mufician,  and  a  better  mufician  than  poet. 

Cavendish,  (Margaret)  duchefs  of  Newcaftle,  fa- 
mous for  her  voluminous  productions,  was  born  about 
the  latter  end  of  the  reign  of  James  I.  and  was  the 
youngeft  lifter  of  Lord  Lucas  of  Colchefter.  She  mar- 
ried the  duke  of  Newcaftle  abroad  in  1645  ;  and  on 
their  return  after  the  reiteration,  fpent  the  remain- 
der of  her  life  in  writing  plays,  poems,  with  the  life 
of  her  hufband,  to  the  amount  of  about  a  dozen  of 
folios.  "  What  gives  the  belt  idea  of  her  unbounded 
paSIion  for  fcribbling  (fays  Mr  Walpole),  was  her  fel- 
dom  rcvifing  the  copies  of  her  works,  left,  as  She  faid, 
it  Should  difturb  her  following  conceptions."  She 
died  in  1673, 

Cavendish,(  William)thefirftduke  of  Devonlhire, 
and  one  cf  the  moft  distinguished  patriots  in  the  Bri- 
tish annals,  was  born  in  1640.  In  1677,  being  then 
member  for  Derby,  he  vigorously  oppofed  the  venal 
mealures  of  the  court  ;  and,  the  following  year,  was 
one  of  the  committee  appointed  to  draw  up  articles  of 
impeachment  againSt  the  lord  treafurer  Danby.  In 
1679,  being  re-elected  to  ferve  for  Derby  in  a  new 
parliament,  Charles  II.  thought  fit  to  make  him  a  pri- 
vy connfellor  ;  but  he  foon  withdrew  from  the  board,, 
with  his  friend  lord  Ruffe!,,  when  he  found  that  popifh 
iutereft  prevailed.  He  carried  up  the  articles  of  im- 
peachment to  the  honfe  of  lords,  againft  lord  chief 
juflice  Scruggs,  for  his  arbitrary  and  illegal  proceed- 
ings. 


C  A  V 


[ 


269     ] 


C  A  V 


Cavendifh  ings  in  the  court  of  king's  bench  ;  and  when  the  king 
Q  declared  his  refolution  not  to  fign  the  bill  for  exclud- 
Caviare.  jng  tne  jjuke  of  York  (afterwards  James  II.),  he  mo- 
~"v~"  ved  the  houfe  of  commons,  that  a  bill  might  be  brought 
in  for  the  aflbciation  of  all  his  majefty's  proteflant  fub- 
jects.  He  alfo  openly  named  the  king's  evil  counfel- 
lors,  and  voted  for  an  addrefs  to  remove  them  from 
his  prefence  and  councils  for  ever.  He  nobly  appear- 
ed at  lord  Ruflel's  trial,  in  defence  of  that  great  man, 
at  a  time  when  it  was  fcarce  more  criminal  to  be  an 
accomplice  than  a  witnefs  fer  him.  The  fame  forti- 
tude, activity,  and  Jove  of  his  country,  animated  this 
illuftrious  patriot  to  oppofe  the  arbitrary  proceedings 
of  James  II.  ;  and  when  he  faw  there  was  no  other 
method  of  faving  the  nation  from  impending  flavery, 
he  was  the  foremoft  in  the  aflbciation  for  inviting  over 
the  prince  of  Orange,  and  the  firfl  nobleman  who  ap- 
peared in  arms  to  receive  him  at  his  landing.  He 
was  created  Duke  of  Devonfhire  in  1694,  by  William 
and  Mary.  His  laft  public  fervice  was  in  the  union 
with  Scotland,  for  concluding  of  which  he  was  appoint- 
ed a  commiffioner  by  queen  Anne.  He  died  in  1707, 
and  ordered  the  following  infcription  to  be  put  on  his 
monument. 

Willielmus  Dux  Devon, 
Bonorum  Princlpum  Fidelis  Subditus, 
Iaimicus  et  Invifus  Tyrannis. 
William  Duke  of  Devonfhire, 
Of  good  Princes  the  faithful  Subject, 
The  Enemy  and  Averfion  of  Tyrants. 

Befides  being  thus  eftimable  for  public  virtues,  his 
grace  wasdiftinguifhed  by  his  literary  accomplifhments. 
He  had  a  poetical  genius,  which  fhowed  itfelf  particu- 
larly in  two  pieces,  written  with  equal  fpirit,  dignity, 
and  delicacy  :  thefe  are,  an  ode  on  the  death  of  queen 
Mary  ;  and  an  allufion  to  the  archbifhop  of  Cambray's 
fupplement  to  Homer.  He  had  great  knowledge  in 
the  languages,  was  a  true  judge  in  hiflory,  and  a  critic 
in  poetry  ;  he  had  a  fine  hand  in  mufic,  an  elegant 
tafle  in  painting,  and  in  architecture  had  a  fkill  equal 
to  any  perfon  of  the  age  in  which  he  lived.  His  pre- 
deceflbr,  Sir  John  Cavendifh,  was  the  perfon  who  kill- 
ed the  famous  Watt  Tyler  in  1381. 

CAVETTO,  in  architecture,  a  hollow  member,  or 
round  concave  moulding,  containing  a  quadrant  of  a 
circle,  and  having  a  quite  contrary  effect  to  that  of  a 
quarter  round  :  it  is  ufed  as  an  ornament  in  cornices. 

CAVEZON,  in  the  manege,  a  fort  of  nofe-band, 
eithe*  of  iron,  leather,  or  wood,  fometimes  flat,  and 
at  other  times  hollow  or  twifled,  clapc  upon  the  nofe 
of  a  horfe  to  wring  it,  and  fo  forward  the  fuppling 
and  breaking  of  the  horfe. 

CAVIARE,  a  kind  of  food  lately  introduced  into 
•  See  Ac-  Britain.  It  is  made  of  the  hard  rues  of  ft  urge  on  *, 
tipenjhr.  formed  into  fmall  cakes,  about  an  inch  thick  and  three 
or  four  inches  broad.  The  method  of  making  it  is 
by  taking  out  of  the  fpawn  ill  the  nerves  or  firings, 
then  wafhing  it  in  white-wine  or  vinegar,  and  fpread- 
ing  it  on  a  table.  It  is  then  faked  and  prefled  in  a 
fine  bag  ;  after  which  it  is  cafed  up  in  a  veflel  with  a 
hole  at  the  bottom,  that  if  a.ny  moifhire  is  left  it  may 
run  out.  This  kind  of  food  is  in  great  requeft  among 
the  Mofcovites,  on  Sf.ount  of  their  three  lents,  which 
they  keep  with  a  jTiiperfliiious  exactnefs  ;  wherefore 
the  Italians  fettled  at  Mofcow  drive  a  very  great  trade 
in.  this  commodity  throughout  that  empire,  there  being 


a  prodigious  quantity  of  flurgeon  taken  at  the  month 
of  t*he  Wolga  and  other  rivers  which  fall  into  the  Caf- 
pian  fea.  A  pretty  large  quantity  of  the  commodity 
is  alfo  confnmed  in  Italy  and  France.  They  get  the 
caviare  from  Archangel,  but  commonly"  buy  it  at  fe- 
cond  band  of  the  Englifh  and  Dutch. — According  to 
Savary,  the  belt  caviare  brought  from  Mnfcovy  is  pre- 
pared from  the  belluga,  a  fifh  eight  or  ten  feet  long, 
caught  in  the  Cafpian  fea,  which  is  much  preferable 
to  that  made  of  the  fpawn  of,  "  .rgeon.  A  kind  of 
caviare,  or  rather  fa  11  fag  e,  is  alio  made  from  the  fpawn 
of  fome  other  fifties  ;  particularly  a  fort  of  rmillec 
caught  in  the  Mediterranean.     See   Mugil  and   Bo- 

TARGO. 

Infetl  Caviare.     See  Axayacatl. 

CAVIDOS.     SeeCABiDos. 

CAVIL,  (cavillatio)  is  defined  by  fome  a  fallacious- 
kind  of  reafon,  carrying  fome  refemblance  of  truth, 
which  a  perfon,  knowing  its  falfehood,  advances  in  dif- 
pute  for  the  fake  of  victory.  The  art  of  framing  fo- 
phifms  or  fallacies  is  called  by  Boethhis  cavillatoria. 

CAUK,  or  Cawk.  See  Terra  Ponderosa,  and 
Chemistry,  Index. 

CAUKING,  or  Caulking,  of a  /hip,  is  driving  a 
quantity  of  oakum,  or  old  ropes  untwilted  and  drawn 
afunder,  into  the  feams  of  the  planks,  or  into  the  in- 
tervals where  the  planks  are  joined  together  in  the 
fliip's  decks  or  fides,  in  order  to  prevent  the  entrance 
of  water.  After  the  oakum  is  driven  very  hard  into 
thefe  feams,  it  is  covered  with  hot  and  melted  pitch  or 
rofin,  to  keep  the  water  from  rotting  it. 

Among  the  ancients,  the  firfl  who  made  ufc  of  pitch 
in  caulking,  were  the  inhabitants  of  Phceacia,  after- 
wards called  Corfica.  Wax  and  rofin  appear  to  have 
been  commonly  ufed  previous  to  that  period  ;  and  ther 
Poles  at  this  time  ufe  a  fort  of  unctuous  clay  for  the 
fame  purpofe,  on  their  navigable  rivers. 

Caulking- Irons,   are  iron  chiflels  for  that  purpofe. 
Some  of  thefe  irons  are  broad,  fome  round,  and  others 
grooved.    After  the  feams  are  flopped   with   oakum, 
it  is  done  over  with  a  mixture  of  tallow,  pitch,  and  tar 
as  low  as  the  fliip  draws  water. 

CAUL,  in  anatomy,  a  membrane  in  the  abdomen  , 
covering  the  greateft  part  of  the  guts  5  called,  from  its 
ftructure,  Reticulum,  but  mofl  frequently  Omentum.  See 
Anatomy,  n°  90. 

Caul  is  likewife  a  little  membrane,  found  on  fome 
children,  encompafling  the  bead  when  born. 

Drelincourt  takes  the  caul  to  be  only  a  fragment  of 
the  membranes  of  the  foetus  ;  which  ordinarily  break 
at  the  birth  of  the  child.  Lampridius  tells  us,  that 
the  midwivrs  fold  this  caul at  a  good  price  to  the  ad- 
vocates and  pleaders  of  his  time;  it  being  an  opinion 
that  while  they  had  this  about  them,  they  fhould  carry 
with  them  a  force  of  perfuafion  which  no  judge  could 
withltand  :  the  canons  forbid  the  ufc  of  it ;  becaufe 
fome  witches  and  forcerers,  it  feems,  had  abufed  it. 

CAULIBTOWERS,  in  gardening,  a  much  efleem- 
ed  fpecies  of  cabbage.     See  Brassica. 

CAURIS,  in  natural  hiflory,  a  name  given  by  fome 
to  the  genus  of  Ihells  called,  by  the  generality  of  wri- 
ters, porctllana,  and  concha  venerea.  It  is  from  a  falfe 
pronunciation  of  this  word  cauris  that  we  call  thefe 
ihcttsgowriej.      See   FoRCELAix-Shell. 

CAURSINES,  (Coiirjiui)  were  Italians  that  came 
into  England  about  the  year  1235,  terming  themfelvcs* 
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the  Pope's  merchants,  but  driving  no  other  trade  than 
letting  out  money  ;  and  having  great  banks  in  Eng- 
land, they  differed  little  from  Jews,  fave  (as  hiitory 
fays)  they  were  rather  more  mercilefs  to  their  debtors. 
Some  wiH  have  them  called  Cour fines,  quad  Caufa  Ur- 
finl,  bearilh  and  cruel  in  their  caufes  ;  others  Caorfni 
or  Corfni,  as  coming  from  the  ifle  of  Corfica  ;  but 
Cowel  fays,  they  have  their  name  from  Caorfium,  Caorf, 
a  town  in  Lombardy,  where  they  firil  practifed  their 
arts  of  ufury  and  extortion ;  from  whence,  fpreading 
themfelves,  they  carried  their  infamous  trade  through 
moft  parts  of  Europe,  and  were  a  common  plague  to 
'every  nation  where  they  came.  The  then  bifhop  of 
London  excommunicated  them  ;  and  king  Henry  III. 
banifhed  them  from  his  kingdom  in  the  year  1240. 
But,  being  the  pope's  folicitors  and  money-changers, 
they  were  permitted  to  return  in  the  year  1250  ;  tho' 
in  a  very  fhort  time  they  were  again  driven  out  of  the 
kingdom  on  account  of  their  intolerable  exactions. 

CAUSA  matrimonii  prjelocuti,  in  common 
law,  a  writ  that  lies  where  a  woman  gives  land  to  a  man 
in  fee  to  the  intent  he  fhall  marry  her,  and  he  refufes 
to  do  it  in  a  reafonable  time,  being  thereunto  required 
by  the  woman  ;  and  in  fuch  cafe,  for  not  performing 
the  condition,  the  entry  of  the  woman  into  the  lands 
again  has  been  adjudged  lawful. 

The  hufband  and  wife  may  fue  this  writ  againft  a- 
nother  who  ought  to  have  married  her. 

CAUSALITY,  among  metaphyficians,  the  action 
or  power  of  a  caufe  in  producing  its  effect-. 

CAUSALTY,  among  miners,  denotes  the  lighter, 
fulphureoua,  earthy  parts  of  ores,  carried  off  in  the  o- 
peration  of  wafliing.  This,  in  the  mines,  they  throw 
in  heaps  upon  banks,  which  in  fix  or  feven  years  they 
rind  it  worth  their  while  to  work  over  again. 

CAUSE,  that  from  whence  any  thing  proceeds,  of 
by  virtue  of  which  any  thing  is  done  :  it  ftands  oppo- 
fed  to  effect.  We  get  the  ideas  of  caufe  and  effect 
from  our  obfervation  of  the  viciflitude  of  things,  while 
we  perceive  fome  qualities  or  fubftances  begin  to  exift, 
and  that  they  receive  their  exiftence  from  the  due  ap- 
plication and  operation  of  other  beings.  That  which 
produces,  is  the  caufe  ;  and  that  which  is  produced, 
the  effect :  thus,  fluidity  in  wax  is  the  effect  of  a  cer- 
tain degree  of  heat,  which  we  obferve  to  be  conftantly 
produced  by  the  application  of  fuch  heat. 

Ariflotle,  and  the  fchoolmen  after  him,  diftinguifh- 
ed  four  kinds  of  caufes  ;  the  efficient,  the  material,  the 
formal,  and  the  final.  This,  like  many  of  Ariftotle's 
diftinctions,  is  only  a  diftinction  of  rhe  various  mean- 
ings of  an  ambiguous  word  ;  for  the  efficient,  the  mat- 
ter, the  form,  and  the  end,  have  nothing  common  in 
their  nature,  by  which  they  may  be  accounted  fpecies 
of  the  fame  genus  ;  but  the  Greek  word,  which  we 
tranfJate  caufe,  had  thefe  four  different  meanings  in 
Ariftotle's  days,  and  we  have  added  other  meanings. 
We  do  not  indeed  call  the  matter  or  the  form  of  a 
thing  its  caufe  ;  but  we  have  final  caufes,  inftrumental 
caufes,  occafional  caufes,  and  many  others.  Thus  the 
word  caufe  has  been  fo  hackneyed,  and  made  to  have 
fo  many  different  meanings  in  the  writings  of  philo- 
fophers,  and  in  the  difcourfe  of  the  vulgar,  that  it's 
original  and  proper  meaning  is  loft  in  the  crowd. 

With  regard  to  the  phenomena  of  nature,  the  im- 
portant end  of  knowing  their  caufes,  befides  gratifying 


our  curiofity,  is,  that  we  may  know  when  to  expect 
them,  or  how  to  bring  them  about.  This  is  very  often 
of  real  importance  in  life  ;  and  this  purpofe  is  ferved, 
by  knowing  what,  by  the  courfe  of  nature,  goes  be- 
fore them  and  is  connected  with  them;  and  this,  there- 
fore, we  call  the  caufe  of  fuch  a  phenomenon. 

If  a  magnet  be  brought  near  to  a  mariner's  compafs, 
the  needle,  which  was  before  at  reft,  immediately  be- 
gins to  move,  and  bends  its  courfe  towards  the  magnet^ 
or  perhaps  the  contrary  way.  If  an  unlearned  failor 
is  afked  the  caufe  of  this  motion  of  the  needle,  he  is  at 
no  lofs  for  an  anfwer.  He  tells  you  it  is  the  magnet: 
and  the  proof  is  clear  ;  for,  remove  the  magnet,  and 
the  effect  ceafes  ;  bring  it  near,  and  the  effect  is  again 
produced.  It  is,  therefore,  evident  to  fenfe,  that  the 
magnet  is  the  caufe  of  this  effect. 

A  Cartefian  philofopher  enters  deeper  into  the  caufe 
of  this  phenomenon.  He  obferves,  that  the  magnet 
does  not  touch  the  needle,  and  therefore  can  give  it 
no  impulfe.  He  pities  the  ignorance  of  the  failor.  The 
effect  is  produced,  fays  he,  by  magnetic  effluvia,  or 
fubtile  matter,  which  paffes  from  the  magnet  to  the 
needle,  and  forces  it  from  its  place.  He  can  even 
fhow  you,  in  a  figure,  where  thefe  magnetic  effluvia 
iffue  from  the  magnet,  what  round  they  take,  and 
what  way  they  return  home  again.  And  thus  he  thiaks 
he  comprehends  perfectly  how,  and  by  what  caufe, 
the  motion  of  the  needle  is  produced. 

A  Newtonian  philofopher  inquires  what  proof  can 
be  offered  for  the  exiftence  of  magnetic  effluvia,  and 
can  find  none.  He  therefore  holds  it  as  a  fiction,  a 
hypothec's  ;  and  he  has  learned  that  hypothefes  ought 
to  have  no  place  in  the  philofophy  of  nature.  He 
confeffes  his  ignorance  of  the  real  caufe  of  this  motion,, 
and  thinks  that  his  bufinefs  as  a  philofopher  is  only  to 
find  from  experiment  the  laws  by  which  it  is  regulated 
in  all  cafes. 

Thefe  three  perfons  differ  much  in  their  fentiments 
with  regard  to  the  real  caufe  of  this  phenomenon  ;  and 
the  man  who  knows  moft  is  he  who  is  fenfible  that  he 
knows  nothing  of  the  matter  Yet  all  the  three  fpeak 
the  fame  language,  and  acknowledge  that  the  caufe 
of  this  motion  is  the  attractive  or  repulfive  power  of 
the  magnet. 

What  has  been  faid  of  this,  may  be  applied  to  every 
phenomenon  that  falls  within  the  compafs  of  natural 
philofophy.  We  deceive  ourfelves,  if  we  conceive 
that  we  can  point  out  the  real  efficient  caufe  of  any 
one  of  them. 

The  grandeft  difcovery  ever  made  in  natural  philo- 
fophy, was  that  of  the  law  of  gravitation,  which  opens 
fuch  a  view  of  our  planetary  fyftem,  that  it  looks  like 
fomething  divine.  But  the  author  of  this  difcovery 
was  perfectly  aware  that  he  difcovered  no  real  caufe, 
but  only  the  law  or  rule  according  to  which  the  un- 
known caufe  operates. 

Natural  philofophers,  who  think  accurately,  have  a 
precife  meaning  to  the  terms  they  nfc  in  the  fcience  ; 
and  when  they  pretend  to  fhow  the  caufe  of  any  phe- 
nomenon of  nature,  they  mean  by  the  caufe,  a  law  of 
nature  of  which  that  phenomenon  is  a  neceffary  con- 
fequence, 

The  whole  object  of  natural  philofophy,  as  Newton 
exprefsly  teaches,  is  reducible  to  thefe  two  heads :  firft, 
byjuft  induction  from  experiment  and  obfervation,  to 
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Caufe,  difcover  the  laws  of  nature  ;  and  then  to  apply  thofe 
Caufeway.  laws  t0  the  folution  of  the  phenomena  of  nature.  This 
""v""  "  was  all  that  this  great  philofopher  attempted,  and  all 
that  he  thought  attainable.  And  this  indeed  he  at- 
tained in  a  great  meafure,  with  regard  to  the  motions  of 
our  planetary  fyftem,  and  with  regard  to  the  rays  of 
light. 

But  fuppofmg  that  all  the  phenomena  which  fall  with- 
in the  reach  of  our  fenfes  were  accounted  for  from  ge- 
neral laws  of  nature  jnftly  deduced  from  experience  ; 
that  is,  fuppofmg  natural  philofophy  brought  to  its 
utmoft  perfection ;  it  does  not  difcover  the  efficient 
caufe  of  any  one  phenomenon  in  nature. 

The  laws  of  nature  are  the  rules  according  to  which 
the  effects  are  produced  ;  but  theremuft  be  acaufe  which 
operates  according  to  thefe  rules.  The  rules  of  naviga- 
tion never  navigated  a  fhip.  The  rules  of  architeaure 
never  built  a  houfe. 

Natural  philofophers,by  great  attention  to  theconrfe 
of  nature,  have  difcovered  many  of  her  laws,  and  have 
very  happily  applied  them  to  account  for  many  pheno- 
mena: but  they  have  never  difcovered  the  efficient 
caufe  of  any  one  phenomenon;  nor  do  thofe  who  have 
diftincr.  notions  of  the  principles  of  the  fcience  make  any 
fuch  pretence. 

Upon  the  theatre  of  nature  we  fee  innumerable  ef- 
fects, which  require  an  agent  endowed  with  active 
power;  but  the  agent  is  behind  the  fcenc.  Whether 
it  be  the  Supreme  Caufe  alone,  or  a  fubordinate  caufe 
or  caufes;  and  if  fubordinate  caufes  be  employed  by 
the  Almighty,  what  their  nature,  their  number,  and 
their  different  offices  may  be  ;  are  things  hid,  for  wife 
reafons,  without  doubt,  from  the  human  eye. 

Cause,  among  civilians,  the  fame  with  aclion.  See 
Action. 

Cause,  among  phyficians.  The  caufe  of  a  difeafe 
is  defined  by  Galen  to  be  that  during  the  prefence  of 
which  we  are  ill,  and  which  being  removed  the  difor- 
der  immediatey  ceafes.  The  doctrine  of  the  caufes 
of  difeafes  is  called    Etiology. 

Phyficians  divide  caufes  into  procatardic,  antece- 
dent, and  continent. 

ProcatarcJic  Cause  «/t/«  7rpo**T«pT/*i,7  called  alfo 
primitive  and  incipient  caufe,  either  anoccafion  which 
of  its  own  nature  does  not  beget  a  difeafe,  but  hap- 
pening on  a  body  inclined  to  difeafes,  breeds  a  fever 
gout,  &c.  (fuch  as  are  watching,  failing  and  the  like)  - 
or  an  evident  and  manifeft  caufe,  which  immediately 
produces  the  difeafe,  as  being  fufficient  thereto,  fuch 
as  is  a  fword  in  refpectof  a  wound. 

Antecedent  Cause,  urn*  v^ny^m,  a  latent  difpofition 
ot  the  body,  from  whence  fome  difeafe  may  arife  •  fuch 
as  a  plethora  in  refpect  of  a  fever,  a  cacochymia  in  re- 
fpeft  of  a  fcurvy. 

_  Continent,  Conjunct,  or  Proximate  Cause,  that  prin- 
ciple m  the  body  which  immediately  adheres  to  the 
difeafe,  and  which  being  prefent,  the  difeafe  is  alfo 
prefent;  or    which  being  removed,  the  difeafe  is  taken 

CAUSEWAY,  or  Causey,  a  maffive  conftrucrion 
•f  ftonc,  ftakes  and  fafcines ;  or  an  elevation  of  fat, 
vifcous  earth,  well  beaten;  ferving  either  as  a  road  in 
wer  madhy  places  or  as  a  mole  fo  retain  the  waters 
of  a  pond  or  prevent  the  river  from  overflowning  the 
lower  ground.     See  RoAD.-The  word  comes  from 
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the  French  Chaujfee,   anciently  wrote  Chaulfee :  and  Canfeway, 
that   from  the  Latin   Calceata,  or  Calcata ;  according  Caufticit-y. 

to  Somner  and  Spelman,   acalcando.     Bergier  rather  """"^ ' 

takes  the  word  to  have  had  its  rife  a  feditum  calceis, 
quibus  teruntur.  Some  derive  it  from  the  Latin  calx, 
or  French  chaux,  as  fuppofmg  it  primarily  to  denote  a 
way  paved  with  chalk-ftones. 

Causeway,  calcetum,  or  calcca,  more  ufually  de- 
notes a  common  hard  raifed  way,  maintained  and  re- 
paired with  Hones  and  rubbiih. 

Devil's  Causeway,  a  famous  work  of  this  kind, 
which  ranges  through  the  county  of  Northumberland 
in  England,  commonly  fuppofed  to  be  Roman,  though 
Mr  Horfley  fufpecls  it  to  be  of  later  times. 

Giant's  Causeway,  is  a  denomination  given  to  a 
huge  pile,  of  ftony  columns  in  the  diftricl  of  Coleraine 
in  Ireland.     See  Giant's  Caufeway. 

CAUSSIN,  (Nicholas)  furnamed  the  Juft,  a  French 
Jefuit,  was  born  at  Troyes  in  Champagne,  in  the  year 
1580;  and  entered  into  the  Jefuits  order  when  he  was 
26  years  of  age.  He  taught  rhetoric  in  feveral  of 
their  colleges,  and  afterwards  began  to  preach  by 
which  he  gained  very  great  reputation.  He  increafed 
this  reputation  by  publifhing  books,  and  in  time  was 
preferred  to  be  confeffor  to  the  king.  But  he  did  not 
difcharge  this  office  to  the  fatisfadion  of  Cardinal 
Kicheheu,  though  he  difcharged  it  to  the  fatisfaftion  of 
every  honeft  man  ;  and  therefore,  it  is  not  to  be  won- 
dered  at  that  he  came  at  length  to  be  removed.  He 
died  in  the  jefuits  convent  at  Paris  in  1651.  None  of 
ins  works  did  him  more  honour  than  that  which  he 
entitled  La  Cour  Sainte.  It  has  been  printed  a  great 
many  times;  and  tranilated  into  Latin,  Italian,  Spa- 
nifh  Portuguefe,  German,  and  Englifb.  He  publim- 
ed  feveral  other  books  both  in  Latin  and  French. 

CAUSTICITY,  a  quality  belonging  to  feveral   fub- 
Itances,  by  the  acrimony  of  which  the  parts  of  living 
animals  may  be  corroded  and  deftroyed.  Bodies  which 
have  this  quality,   when  taken  internally,  are  true  poi- 
fons.     The  caufticity  of  fome  of  thefe,  as  of  arfenic, 
is  io  deadly,  that  even  their  external  ufes  is  profcribed 
oy  prudent  phyficians.     Several  others  as  nitrous  acid, 
lapis  infernahs  or  lunar  cauftic,  common  cauftic,  butter 
of  antimony,  are  daily  and  fuccefsfully  ufed  to  confumc 
fungous  flelh,  to  open  iffiies,  &c.     They  fucceed  very 
well  when  properly  employed    and  ikitfnily  managed. 
The  cauilicity   of  bodies  depends  entirely  on&the 
(late  of  the  faline,  and  chiefly  of  the  acid,  matters  they 
contain.     When  thefe  acids  happen  to  be  at  the  fame 
time  much  concentrated,    and  flightly   attached  to  the 
matters  with  which  they  are  combined,   they  are  tben 
capable  of  acting,  and  are  corrofive  or  cauftic.     Thus, 
fixed  and  volatile  alkalies,  although  they  are  themfelves 
cauftic,  become   much    more  fo  by  being  treated  with'. 
quicklime;    becaufe   this  fabftance    deprives  them  of 
much   fat  an  inflammable   matter,    and  all  their  fixed 
air,  which  binds  and  reftrains  the  action  of  their  faline 
principle.     By  this  treatment,  then   the  faline  prin- 
ciple is  more  difengaged,  and  rendered  more  capable  of 
action.     Alfo  all  combinations  of  metallic  matters  with, 
acids  form   falta   more  or  lefs  corrofive,   becaufe  thefe 
acids   are  deprived   of  all  their  fuperabundant  water 
and  are  befides  but  impcrfeclly  faturated  with  the  me- 
tallic matters.     Neverthelefs,  fome  other  circumftance 
is  neceffary  to  conftitute  the  caufticity  of  thefe  faline 
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OtfB**  metallic  matters.  For  the  fame  quantity  of- marine 
'  acid  which,  when  pure  and  diluted  with  a  certain 
quantity  of  water,  would  be  productive  of  no  harm, 
mall  however,  produce  all  the  effects  of  a  corrofive 
noifon  when  it  is  united  with  mercury  in  corrofive  fub- 
limate,  although  the  fublime  (hall  be  difTolved  in  fo 
much  water  that  its  caufticity  cannot  be  attributed  to 
the  concentration  of  its  acid.  This  effect  is,  by  fome 
chemifts,  attributed  to  the  great  weight  of  the  metal- 
lic matters  with  which  the  acid  is  united  :  and  this 
opinion  is  very  probable,  feeing  its  caufticity  is  nothing 
but  its  diflolving  power,  or  its  difpofition  to  combine 
with  other  bodies  ;  and  this  difpofition  is  nothing  elfe 
than  attraction. 

On  this  fubject  Dr  Black  obferves,  that  the  com- 
pounds produced  by  the  union  of  the  metals  with  acids 
are  in  general  corrofive.  Many  of  them  applied  to  the 
■fkin  deftroy  it  almoft  as  faft  as  the  mineral  acids;  and 
fome  of  the  moft  powerful  potential  cauteries  are  made 
in  this  way.  Some  are  reckoned  more  acrid  than  the 
pure  acids  themfelves;  and  they  have  more  powerful 
effects  when  taken  internally,  or  at  leaft  ieem  to  have. 
Thus  we  can  take  10  or  12  drops  of  a  Mil  acid,  dilu- 
ted with  water,  without  being  difturbed  by  it;  but 
the  fame  quantity  of  acid  previoufly  combined  with 
filler,  quickfilver,  copper,  or  regulus  of  antimony, 
will  throw  the  body  into  violent  diforders,  or  even 
prove  a  poifon,  if  taken  all  at  once. 

This  increafed  activity  was,  by  the  mechanical  phi- 
jofophers,  fnppofed  to  arife  from  the  weight  of  the 
metallic  particles.  They  imagined  that  the  acid  was 
compofed  of  minute  particles  of  the  lhape  of  needles  or 
wedges;  by  which  means  they  were  capable  of  enter- 
ing the  pores  of  other  bodies,  feparating  their  atoms 
from  each  other,  and  thus  diiTolving  them.  To  thefe 
acid  fpiculas  the  metallic  particles  gave  more  force;  and 
the  momentum  of  each  particular  needle  or  wedge  was 
hicreafed  in  proportion  to  its  increafe  of  gravity  by  the 
additional  weight  of  the  metallic  particle.  But  this 
theory  is  entirely  fanciful,  and  does  not  correfpond 
with  facts.  The  activity  of  the  compound  is  not  in  pro- 
portion to  the  weight  of  the  metal :  nor  are  the  com- 
pounds always  pofTefTed  of  any  great  degree  of  acri- 
mony: neither  is  it  true  that  any  of  them  have  a 
greater  power  of  deftroying  animal  fubftances  than  the 
pure  acids  have. 

There  is  a  material  difference  between  the  powers 
called  ftimuli  and  corrofives.     Let  a    perfbn    apply  to 
any  part  of  the  {kin  a  fmall  quantity  of  lunar  cauftic, 
and  likewife  a  drop  of  ftrong  nitrous  acid,  and  he  will 
find  that    the  acid  acts  with  more  violence  than  the 
cauftic;  and  the  diforders  that  are  occafioned  by  the 
compounds  of  metals  and  acids  do  not  proceed  from  a 
caufticity  in  them,   but  from  the  metal  affecting  and 
proving  a  ftimulus  to  the  nerves:  and  that  this  is  the 
cafe,  appears  from  their  affeaing  fome  particular  nerves 
'    of  "the    body.     Thus    the    compounds  of  regulus  of 
antimony  and  mercury  with  the  vegetable  acids,  do  not 
ihow  the  fmalleft  degree  of  acrimony  ;  but,  taken  inter- 
nally, they  produce  violent  convullive  motions  over  the 
whole  body,  which    are    occafioned  by  the   metallic 
matter  having  a  power  of  producing  this  effect ;  and 
the  acid  is  only  the  means  of  bringing  it  into  a  difTol- 
ved ftate,  and  making  it  capable  of  acting  on  the  ner- 
vous fyftem.     In  general,  however  the  compounds  of 
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metallic  fubftances  with  acids   may  be  confidered   as    Cauftic 
milder  than  the  acids  in  a  feparate  ftate;   but  the  acid         i| 
is  not  fo  much  neutralized  as  in  other  compounds,  for      Caxa- 
it  islefs  powerfully  attracted  by  the  metal;  fo   that  al- 
kaline falls,  abforbent  earths,  or  even  heat  alone,  will . 
decompound  them  ;    and  fome  of  the  inflammable  fub- 
ftances, as  fpirit  of  wine,  aromatic  oils,  &c.  will    at- 
tract the  acid,  and  precipitate  the  metal  in  its  metallic 
form  ;    and  the    metals   can    be    employed    to    preci- 
pitate one  another  in  their  metallic  form  ;  fo  that   the 
coheiioii  of  thefe  compounds  is  much  weaker    than 
thofe   formed  of  the  lame  acids  with  alkaline  falts  or 
earths. 

CAUSTICS,  in  phyfics,  an  appellation  given  to  me- 
dicines of  fo  hot  and  fiery  a  nature,  that,  being  ap- 
plied, confume,  and  as  it  were  burn,  the  texture  of  the 
parts,  like  hot  iron. 

Candies  are  generally  divided  into  four  forts;  the 
common  ftrong  cauftic,  the  common  milder  cauftic, 
the  antimonial  cauftic,  and  the  lunar  cauftic.  See 
Pharmacy  and  Chemistry. 

Caustic  Curve,  in  the  higher  geometry,  a  curve 
formed  by  the  conconrfe  or  coincidence  of  the  rays  of 
light  reflected  from  fome  other  curve. 

CAUSUS,  or  Burning  Fever,  a  fpecies  of  con- 
tinual fever,  accompanied  with  a  remarkable  inflam- 
mation of  the  blood. 

CAUTERIZATION,  the  act  of  burning  or  fear- 
ing fome  morbid  part,  by  the  application  of  fire  either 
actual  or  potential.  In  fome  places  they  cauterize 
with  burning  tow,  in  others  with  cotton  or  nioxa,  in 
others  with  live  coals;  fome  ufe  Spanifh  wax,  others 
pyramidal  pieces  of  linen,  others  gold  or  filver :  but 
Severinus  recommends  flame  blown  through  a  pipe  ;  but 
what  is  ufually  preferred  among  ns  is  a  hot  iron. 

Cauterizing  irons  are  of  various  figures;  fome  flat, 
others  round,  fome  curved,  ire  of  all  which  we  find 
draughts  in  Albucafis,  Scultetus,and  Ferrara,  and  others. 
Sometimes  a  cautery  is  "applied  through  a  capfula,  to 
prevent  any  terror  from  the  fight  of  it.  This  method  „ 
was  invented  by  Placentinus,  and  is  defcribed  by  Scul- 
tetus.  In  the  ufe  of  all  cauteries,  care  is  to  be  taken 
to  defend  the  neighbouring  parts,  either  by  a  lamina, 
defenfive  plalter,  or  lint  moiftened  in  oxyerate.  Some- 
times the  hot  iron  is  tranfmitted  through  a  copper  can- 
nula, for  the  greater  fafety  of  the  adjoining  parts. 
The  degrees  and  manners  of  cauterizing  are  varied 
according  to  the  nature  of  the  difeafe  and  the  part 
affected. 

CAUTERY,  in  furgery,  a  medicine  for  burning, 
eating,  or  corroding  any  folid  part  of  the  body. 

Cauteries  are  diftinguifhed  into  two  clafles  ;  actual 
and  potential :  by  actual  cauteries  are  underftood  red 
hot  inftruments,  ufually  of  iron;  and  by  potential  cau- 
teries are  underftood  certain  kinds  of  corroding  medi- 
cines.    See  Pharmacy. 

CAUTION,  in  the  civil  and  Scots  law,  denotes 
much  the  fame  with  what,  in  the  law  of  Engand,  is 
called  Bail. 

CAUTIONER,  in  Scots  law,  that  perfon,  who  be- 
comes bound  for  another  to  the  performance  of  any 
deed  or  obligation.     As  to  the  different  kinds  and  ef- 
fects of  Cautionry,  fee  Law,  Part  III.  N°  clxxv.  19. 
CAWK.     SeeCAUK. 

CAXA,  a  little  coin  made  of  lead  mixed  with  fome 
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Casanjalca  fcoria  of  copper,  (truck  in  China,  but  current  chiefly 
||         at  Bantam  in  the  ifland  of  Java,  and  fome  of  the  neigh- 
Cayenne,  bouring  rfiands.  See  (the  Table  f&bjorned  to)  Money. 
w~v       '      CAXAMALCA,  the   name   of  a   town  and  drltrict 
of  Peru  in  South-A.nicrica,  where  there  was  a  moil 
fumptuous  palace  belonging  to  the  lucas,  and  a  mag- 
nificent temple  dedicated  10  the  fun. 

CAXTON,  (William)  am  rccr  of  London,  emi- 
nent by  the  works  he  publilhed,  and  for  being  reputed 
the  firft  who  introduced  and  practifed  the  art  of  print- 
ing in  England:  as  to  which,  fee  [the  Hijioiy  of) 
Printing. 

CAYENNE,  a  rich  town  andifland'in  South-Ame- 
rica, and  capital  of  the  French  fettlements  there,  is 
bounded  on  the  north  by  the  Dutch  colonies  of  Suri- 
nam, and  fituated  in  W.  Long.  53. 10.  N.  Lat.  5.  o. 

This  fettlement  was  begun  in  1635.  A  report  had 
prevailed  for  fome  time  before,  that,  in  the  interior 
parts  of  Guiana,  there  was  a  country  known  by  the 
name  of  del  Dorado,  which  contained  immenferich.es 
in  gold  and  precious  (tones ;  more  than  everConezand 
Pizarro  had  found  in  Mexico  and  Peru;  and  this  fa- 
ble had  fired  the  imagination  of  every  nation  in  Eu- 
rope. It  is  fuppofed  that  this  was  the  country  in  queft 
of  which  STr  Walter  Raleigh  went  on  his  lalt  voyage  ; 
and,  as  the  French  were  not  behind  their  neighbours 
in  their  endeavours  to  find  out  fo  deiirable  a  country, 
fome  attempts,  for  this  purpofe,  were  likewife  made 
by  that  nation  much  about  the  fame  time;  which  at 
lad  coming  to  nothing,  the  adventurers  took  up  their 
reiidence  on  the  ifland  of  Cayenne.  In  1643,  fome 
merchants  of  Rouen  united  their  ftock,  with  a  defign 
to  fupport  the  new  colony  ;  but,  committing  their  af- 
fairs to  one  Poncet  de  Bretigny,  a  man  of  a  ferocious 
difpoiition,  he  declared  war  both  againft  the  colonifts 
and  favages,  in  confequence  of  which  he  was  foon  maf- 
facred.  This  cataftropbe  entirely  extinguished  the  ar- 
dour of  thefe  aflbciates;  and  in  16  ji  a  new  company 
was  eftablifhed.  This  promifed  to  be  much  more  con- 
fiderable  than  the  former;  and  they  fet  out  with  fuch 
a  capital  as  enabled  them  to  collect.  700  or  800  colo- 
nifts in  the  city  of  Paris  itfelf.  Thefe  embarked  on 
the  Seine,  in  order  to  fail  down  to  Havre  de  Grace  ; 
but  unfortunately  the  Abbe  de  Marivault,  a  man  of 
great  virtue,  and  the  principal  promoter  of  the  under- 
taking, was  drowned  as  he  was  ftepping  into  his  boat. 
Another  gentleman,  who  was  to  have  acted  as  general, 
was  affaffinated  on  his  paffage  ;  and  12  of  the  principal 
adventurers,  who  had  promifed  to  put  the  colony  into 
a  flourifhing  fituation,  not  only  were  the  principal  per- 
petrators of  this  fact,  but  uniformly  behaved  in  the 
fame  attrocious  manner.  At  laft  they  hanged  one  of 
their  own  number  ;  two  died  ;  thiee  were  banifhed  to 
a  defert  iQand ;  and  the  reft  abandoned  themfelves  to 
every  kind  ofexcefs.  The  commandant  of  the  citadel 
deferted  to  the  Dutch  with  part  of  his  garrilbn.  The 
favages,  roufed  by  numberlefs  provocations,  fell  upon 
the  remainder;  fo  that  the  few  who  were  left  thought 
themfelves  happy  in  efcaping  to  the  Leeward  Iflands 
in  a  boat  arid  two  canoes,  abandoning  the  fort,  am- 
munition, arms,  and  merchandife,  fifteen  months  after 
they  had  landed  on  the  iQand. 

In  1663,  a  new  company  was  formed,  whofe  capital 
amounted  only  to  L.8750.     By   the  afliftance  of  the 
ministry  they  expelled  the  Dutch,  who  had  taken  nof- 
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iefiion  of  the  ifland,  and  fettled  themfelves  much  mere  Cayenne 
comfortably  than  their  predeceffors.  In  1667  the  ifland  Ceyius. 
was  taken  by  the  Engliih,  and  in  1676  by  the  Dutch, 
but  afterwards  reftored  to  the  French  ;  and  fiiice  that 
time  it  never  has  been  attacked.  Soon  after  fome  pi- 
rates, laden  with  the  fpoils  they  had  gathered  in  the 
South  Seas,  came  and  fixed  their  reiidence  at  Cayenne; 
relbiving  to  empioy  the  treafures  they  had  acquired  in 
the  Cultivation  of  the  lands.  In  1688,  DucafTe,  an  able 
lea  man,  arrived  with  fome  (hips  from  France,  and  pro- 
pofbd  to  them  the  plundering  of  Surinam.  This  pro- 
pofal  exciting  their  natural  turn  for  plunder,  the  pirates 
betook  themfelves  to  their  old  trade,  and  almoft  all  the 
reft  followed  their  example.  The  expedition,  however, 
proved  unfortunate.  Many  of  the  alfailants  were  kill- 
ed, and  all  the  reft  taken  prifoners  and  fent  to  the 
Caribbee  Iflands.  Thslofsthe  colony  has  never  yet 
recovered. 

The  ifland  of  Cayenne  is  about  16  leagues  in  cir- 
cumference, and  is  only  parted  from  the  continent  by 
two  rivers.  By  a  particular  formation,  uncommon  in 
iilands,  the  land  is  higheft  near  the  water  fide,  and  low 
in  the  middle.  Hence  the  land  is  fo  full  of  moraffes. 
that  all  communication  between  the  different  parts  of 
it  is  impoflible,  without  taking  a  great  circuit.  There 
are  fome  fmall  tracts  of  an  excellent  foil  to  be  found 
here  and  there;  but  the  generality  is  dry,  fandy,  and 
foon  exhaufted.  The  only  town  in  the  colony  is  de- 
fended by  a  covert  way,  a  large  ditch,  a  very  good  mud 
rampart  and  five  baftions.  In  the  middle  of  the  town 
is  a  pretty  considerable  eminence,  of  which  a  redoubt 
has  been  made  that  is  called  the  fort.  The  entrance 
into  the  harbour  is  through  a  narrow  channel ;  and  (hips 
can  only  get  in  at  high  water  through  the  rocks  and 
reefs  that  are  mattered  about  this  pafs. 

The  firft  produce  of  Cayenne  was  the  arnotto;  from 
the  produce  of  which,  the  colonifts  proceeded  to  that 
of  cotton,  indigo,  and  laftly  fugar.  It  was  the  firft  of 
all  the  French  colonies  that  attempted  to  cultivate 
coffee.  The  coffee-tree  was  brought  from  Surinam  in 
1  721,  by  fome  deferters  from  Cayenne,  who  purchafed 
their  pardon  by  fo  doing.  Ten  or  twelve  years  after 
they  planted  cocoa.  In  the  year  1752,  there  were  ex- 
ported from  Cayenne  260,541  pounds  of  arnotto, 
80,363  pounds  of  fugar,  17,919  pounds  of  cotton, 
26,881  pounds  of  coffee,  91,916  pounds  of  cocoa, 
618  trees  for  timber,  and  104  planks. 

CAYLUS,  (Count  de)  Marquis  de  Sternay,  Baron 
de  Branfac,  was  born  at  Paris  in  1692.  He  was  the 
eldeft  of  the  two  fons  of  John  count  de  Caylus,  lieu- 
tenant-general of  the  armies  of  the  king  of  France, 
and  of  the  Marchionefs  de  Villete.  The  count  and 
counters  his  father  and  mother,  were  very  careful 
of  the  education  of  their  fon.  The  former  inftructed 
him  in  the  profeffion  of  arms,  and  in  bodily  exercifes  : 
the  latter  watched  over  and  foftered  the  virtues  of 
his  mind  ;  and  this  delicate  tafk  (he  difcharged  with 
lingular  fuccefs.  The  counteis  was  the  niece  of 
Madam  de  Maintenon,  and  was  remarkable  both 
for  the  folidity  of  her  underftanding  and  the  charms 
of  her  wit.  She  was  the  author  of  that  agreeable 
book  intitled,  "  The  Recollections  of  Madam  de 
Caylus,"  of  which  Voltaire  lately  publilhed  an  elegant 
edition.  The  amiable  qualities  of  the  mother  appeared 
in   the  ^on;  but   they  appeared   with  a  bold  and  mi* 
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Caylus.    Ijtary  air.     In  his  natural  temper  he   was  gay   and 

— * '  fprichtly,  had  a  tafte  for  pleafure,  a  flrong  paffion  for 

independence,  and  an  invincible  averfion  to  the  Servi- 
tude of  a  court.  Such  were  the  inftructors  of  the 
count  de  Caylus.  He  was  only  twelve  years  of  age 
wheu  his  father  died  at  Bruflels  in  1704.  After  fi- 
liifhing  his  exercifes,  he  entered  into  the  corps  of  the 
Moufquetoires ;  and  in  his  firft  campaign  in  the  year 
1709,  he  diftinguilhed  himfelf  by  his  valour  in  fuch  a 
manner,  that  Louis  XIV.  commended  him  before  all 
the  court,  and  rewarded  him  with  an  enfigncy  in  the 
Gendarmerie.  In  171 1  he  commanded  a  regiment  of 
dragoons,  which  was  called  by  his  own  name;  and 
he  ngnalized  hinfelf  at  the  head  of  it  in  Catalonia.  In 
1 713,  he  was  at  the  fiege  of  Fribourg,  where  he  was 
expofedto  imminent  danger  in  the  bloody  attack  of  the 
covered  way.  The  peace  of  Raftade  having  left  him 
in  a  ftate  of  inactivity  ill-fuited  to  his  natural  tem- 
per, his  vivacity  foon  carried  him  to  travel  into  Italy; 
and  his  ciiriofity  was  greatly  excited  by  the  wonders 
of  that  country,  where  antiquity  is  flill  fruitful,  and 
produces  fo  many  objects  to  improve  tafte  and  to  ex- 
cite admiration.  The  eyes  of  the  count  were  not  yet 
learned  ;  but  he  was  Article  with  the  fight  of  fo  many 
beauties,  and  foon  became  acquainted  with  them.  Af- 
ter a  year's  abfence,  he  returned  to  Paris  with  fo 
flrong  a  paffion  for  travelling,  and  for  antiquities,  as 
induced  him  to  quit  the  army. 

He  had  no  fooner  quitted  the  fervice  of  Louis,  than 
he  fought  for  an  opportunity  to  fet  out  for  the  Levant. 
When  he  arrived  at  Smyrna,  he  vifited  the  ruins  of 
Ephefus.  From  the  Levant  he  was  recalled  in  Fe- 
bruary 1 71 7  by  the  tendernefs  of  his  mother.  From 
that  time  he  left  not  France,  but  to  make  two  excur- 
fions  to  London.  The  academy  of  painting  and  fculp- 
ture  adopted  him  an  honorary  member  in  the  year 
1 731 ;  and  the  count,  who  loved  to  realize  titles,  fpa- 
red  neither  his  labour,  nor  his  credit,  nor  his  fortune, 
to  inftruct,  affift,  and  animate  the  artifts.  He  wrote 
the  lives  of  the  moft  celebrated  painters  and  engra- 
vers that  have  done  honour  to  this  illnftrious  academy  ; 
and,  in  order  to  extend  the  limits  of  the  art,  which 
feemed  to  him  to  move  in  too  narrow  a  circle,  he  col- 
lected, in  three  different  works,  new  fnbj eels  for  the 
painter,  which  he  had  met  with  in  the  works  of  the 
ancients. 

Such  was  his  paffion  for  antiquity,  that  he  wifhed 
to  have  had  it  in  his  power  to  bring  the  whole  of  it 
to  life  again.  He  faw  with  regret,  that  the  works 
of  the  ancient  painters,  which  have  been  difcovered 
in  our  times,  are  effaced  and  deftroyed  almoft  as  foon 
as  they  are  drawn  from  the  fubterraneons  manfions 
where  they  were  buried.  A  fortunate  accident  fur- 
niflied  him  with  the  means  of  ihewing  us  the  compo- 
fition  and  the  colouring  of  ihe  pictures  of  ancient 
Rome.  The  coloured  drawings  which  the  famous 
Pietro  Sante  Bartoli  had  taken  there  from  antique 
pictures,  fell  into  his  hands.  He  had  them  engraved; 
and,  before  he  enriched  the  king  of  France's  cabinet 
with  them,  he  gave  an  edition  of  them  at  his  own 
cxpence.  It  is  perhaps  the  moft  extroardinary  book  of 
antiquities  that  ever  will  appear.  The  whole  is  paint- 
ed with  a  purity  and  a  precifion  that  are  inimitable: 
we  fee  the  livelinefs  and  the  frefhnefs  of  the  colouring 
that  charmed  the  Ccefars.     There  were  only  30  copies 


publifhed  ;  and  there  is  no  reafon  to  expect  that  there 
will  hereafter  be  any  more. 

Count  de  Caylus  was  engaged  at  the  fame  time  in 
an  cnterprize  ftill  more  favourable  to  Roman  gran- 
deur, and  more  interefling  to  the  French  nation. 
Colbert  had  framed  the  defign  of  engraving  the  Ro- 
man antiquities  that  are  ftill  to  be  feen  in  the  fouthern 
provinces  of  France.  By  his  orders  Mignard  the  ar- 
chitect had  made  drawings  of  them,  which  count  de 
Caylus  had  the  good  fortune  to  recover.  He  refolved 
to  finifh  the  work  begun  by  Colbert,  and  to  dedicate 
it  to  that  great  minifter ;  and  fo  much  had  he  this  en- 
terprise at  heart,  that  he  was  employed  in  it  during  his 
laft  illnefs,  and  warmly  recommended  it  to  M.  Ma- 
riette. 

In  1742,  Count  Caylus  was  admitted  honorary 
member  of  the  academy  of  belles  lettres  ;  and  then 
it  was  that  he  feemed  to  have  found  the  place  for 
which  nature  defigned  him.  The  ftudy  of  literature 
now  became  his  ruling  paffion;  he  confecrated  to  it 
his  time  and  his  fortune  ;  he  even  renounced  his  plea- 
fures  to  give  himfelf  wholly  up  to  that  of  making  fome 
difcovery  in  the  field  of  antiquity.  But  amidft  the 
fruits  of  his  refearch  and  invention,  nothing  feemed 
more  flattering  to  him  than  his  difcovery  of  encau flic 
painting.  A  defcription  of  Pliny's,  but  too  concife  a 
one  to  give  him  a  clear  view  of  the  matter,  fuggefled 
the  idea  of  it.  He  availed  himfelf  of  the  friendfhip 
and  fkill  of  M.  Magault,  a  phyfician  in  Paris,  and  an 
excellent  chemift ;  and  by  repeated  experiments  found 
out  the  feeret  of  incorporating  wax  with  divers  tints 
and  colours,  and  of  making  it  obedient  to  the  pencil. 
Pliny  has  made  mention  of  two  kinds  of  encauftic 
painting  practifed  by  the  ancients;  one  of  which  was 
performed  with  wax,  and  the  other  upon  ivory,  with 
hot  punches  of  iron.  It  was  the  former  that  Count 
Caylus  had  the  merit  of  reviving;  and  M.  Muntz  af- 
terwards made  many  experiments  to  carry  it  to  per- 
fection. 

In  the  hands  of  Count  Caylus,  literature  and  the 
arts  lent  each  other  a  mutual  aid.  But  it  would  be 
endlefs  to  give  an  account  of  all  his  works.  He  pub- 
lifhed above  40  difTertations  in  the  Memoirs  of  the 
Academy  of  Belles  Lettres.  The  artifts  he  was  parti- 
cularly attentive  to  ;  and  to  prevent  their  falling  into 
roiftakes  from  an  ignorance  of  coftume,  which  the 
ableft  of  them  have  fometimes  done,  he  founded  a 
prize  of  500  livres,  the  object  of  which  is  to  explain, 
by  means  of  authors  and  monuments,  the  ufages  of  an- 
cient nations.  In  order  that  he  might  enjoy  with  the 
whole  world  the  treafures  he  had  collected,  he  caufed 
them  to  be  engraved,  and  gave  a  learned  defcription 
of  them  in  a  work  which  he  embellifhed  with  800 cop- 
perplates. 

The  ftrengh  of  his  conftitution  feemed  to  give  him 
hopes  of  a  long  life  :  but  a  humour  fettling  in  one  of 
his  legs,  which  entirely  deftroyed  his  health,  he  expi- 
red on  the  5th  of  September  1765,  and  by  his  death 
his  family  is  extinct.  The  tomb  erected  to  the  ho- 
nour of  count  Caylus  is  to  be  feen  in  the  chapel  of 
St  Germain-l'Auxerrois,  and  deferves  to  be  remark- 
ed. It  is  perfectly  the  tomb  of  an  antiquary.  This 
monument  was  an  ancient  fepnlchral  antique,  of  the 
moft  beautiful  porphyry,  with  ornaments  in  the  E- 
gyptian  tafte.     From  the  moment  he  procured  it,  he 
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had  deftiaed  it  to  grace  the  place  of  his  interment,  are  thin,  flexible,  and  of  a  reddifli  colour,  which  mayCearutthu 

While  he  awaited  the  fatal  hour,  he   placed  it  in  his  have  occasioned  this  tree  to  go  by  the  name  of  Red 

garden,  where  he  ufed  to  look  upon  it  with  a  tranquil  Twig.     The  leaves  which   ornament  thefe  branches 

but  thoughtful  eye,  and  pointed  it  out  to  the  infpec-  ftand  on  reddifli  pedicles,  about  half  an  inch  in  length. 

tion  of  his  friends.  They  are  oval,  ferrated,  pointed,  about  two  inches  and 

The  character  of  Count  Caylus  is  to  be  traced   in  a  half  long,  are  proportionably  broad,  and  have  three 

the  different  occupations  which  divided  his  cares  and  nerves  running  lengtbwife.    From  the  foot-ftalk  to  the 

point  they  are  of  a  light  green  colovir,  grow  irregu- 


his  life.  In  fociety  he  had  all  the  franknefs  of  a  fol- 
dier,  and  a  politenefs  which  had  nothing  in  it  of  de- 
ceit or  circumvention.  Born  independent,  he  applied 
to  {Indies  which  fuited  his  tafte.  His  heart  was  yet 
better  than  his  abilities.  In  his  walks  he  ufed  fre- 
quently to  try  the  honefty  of  the  poor  by  fending 
them  with  a  piece  of  money  to  get  change  for  him. 
In  thefe  cafes  he  enjoyed  their  confufion  at  not  finding 
him;  and  then  prefenting  himfelf,  ufed  to  commend 
their  hohefty,  and  give  them  double  the  fum.  He 
faid  frequently  to  his  friends,  "  I  have  this  day  loft  a 
crown;  but  I  was  forry  that  I  had  not  an  opportunity 
of  giving  a  fecond.  The  beggar  ought  not  to  want  in- 
tegrity." 

CAYSTER,  or  Caystrus,  (anc.  geog.)  a  river  of 
Ionia,  whofe  mouth  Ptolemy  places  between  Colophon 
and  Ephefus ;.  commended  by  the  poets  for  its  fwans, 
which  it  had  in  great  numbers.  Its  fource  was  in  the 
Montes  Cilbiani,  (Pliny).  Cayjlrius  Campus  was  a 
part  of  the  territory  of  Ephefus.  Campi  Cayjlriani  of 
Lydia,  were  the  plains  lying  in  the  middle  between 
the  inland  parts  and  mount  Tmolus. 

CAZlEROM,  or  Cazeron,  a  city  of  Afia  in  Perfia, 
fituated  in  E.  Long.  70.  N.  Lat.  29.  15. 

CAZIC,  or  Cazique,  a  title  given  by  the  Spaniards 
to  the  petty  kings,  princes,  and  chiefs,  of  the  feveral 
countries  of  America,  excepting  thofe  of  Peru,  which 
are  called  curatas.  The  French  call  them  cafiques,  a 
denomination  which  they  always  give  to  the  Tartarian 
hords. — The  cazics,  in  fome  places,  do  the  office 
of  phyficians,  and  in  others  of  priefts,  as  well  as  of 
captains.  The  dignity  of  cazic  among  the  Chiites,  a 
people  of  South  America,  does  not  defcend  to  children, 
but  muft  be  acquired  by  valour  and  merit.     One  of 


a 
larly  on  the  branches,  and  not  oppofite  by  pairs,  as  has 
been  afferted.  They  are  late  in  the  fpring  before  they 
fhoot.  The  flowers  grow  at  the  ends  of  the  twigs  in 
clufters :  They  are  of  a  white  colour,  and  when  in 
blow  give  the  fhrub  a  moft  beautiful  appearance.  In- 
deed it  feems  to  be  almoft  covered  with  them,  as  there 
is  ufually  a  duller  at  the  end  of  nearly  every  twig; 
and  the  leaves  which  appear  among  them  ferve  as 
ornaments  only,  like  myrtle  in  a  diflant  nofegay ;  nature 
however  has  denied  them  fmell.  This  tree  will  be  in 
blow  in  July;  and  the  flowers  are  fucceeded  by  fniall 
brownifh  fruit,  in  which  the  feeds  will  fometimes  ri- 
pen in  England. 

This  plant  is  propagated  by  layering;  or  from  feeds 
fown  in  pots  of  compoft,  confifting  of  two  parts  virgin 
earth  well  tempered  and  one  part  fand,  about  a  quar- 
ter of  an  inch  deep;  being  equally  careful  to  defend 
the  young  feedlings  from  an  extremity  of  cold  in  win- 
ter, as  from  the  parching  drought  of  the  fummer 
months.  The  beft  time  of  layering  them  is  in  the 
fummer,  juft  before  they  begin  to  flower:  At  that 
time  lay  the  tender  twigs  of  the  fpring  fhoots  in  the 
earth,  and  nip  off  the  end  which  would  produce  the 
flowers.  By  the  autumn  twelvemonth  fome  of  them 
will  be  rooted.  At  the  (tools,  however,  the  plants 
fhould  remain  until  the  fpring,  when  they  fliould  be 
taken  off,  and  the  beft  rooted  and  the  ftrongeft  may 
be  planted  in  the  nurfery-way,  or  in  a  dry  foil  and  well 
flickered  place,  where  they  are  to  remain  ;  while  the 
bad-rooted  ones  and  the  weakeft  mould  be  planted  in 
pots  ;  and  if  thefe  are  plunged  into  a  moderate  warmth, 
of  dung,  it  will  promote  their  growth,  and  make  them 
good  plants  before  autumn.  In  the  winter  they  fliould 
the  prerogatives  annexed  to  it  is,  that  the  cazic  may  be  guarded  againft  the  frofts  ;  and  in  the  fpring  they 
have  three  wives,  while  the  other  people  are  allowed  may  be  planted  out  where  they  are  to  remain, 
only  one.  Mexico  comprehended  a  great  number  of  CEBES,  of  Thebes,  a  Socratic  philofopher,  author 
provinces  and  iflands,  which  were  governed  by  lords  of  the  admired  Table  of  Cebes ;  or  "  Dialogues  on  the 
called  caziques,  dependent  on  and  tributary  to  the  em-  birth,  life,  and  death  of  Mankind."  He  flouriflied 
peror.  Thirty  of  thefe  vaffals  are  faid  to  have  been  fo  about  405  years  before  Chrift. — The  above  piece  is 
powerful,  that  they  were  able,  each  of  them,  to  bring  mentioned  by  fome  of  the  ancient  writers,  by  Lucian, 
an  army  of  100,000  men  into  the  field.  D.   Laertius,  Tertullian,    and  Suidas:   but  of  Cebes 

CAZIMIR,  a  handfome  town  of  Poland,  in  the  pa-     himfelf  we  have  no  account,  fave  that  he  is  once  men- 
latinate  of  Lublin,  fituated  on  a  hill  covered  with  trees,     tioned  by  Plato,  and  once  by  Xenophon.     The  former 


in  E.  Long.  3.  10.  N.  Lat.  51.  5. 

CEA.     SeeCEos. 

CEANOTHUS,  New-Jersey  Tea,  in  botany: 
A  genus  of  the  monogynia  order,  belonging  to  the 
pentandria  clafs  of  plants;  and  in  the  natural  method 
ranking  under  the  43d  order,  Dumofie.  There  are 
five  petals  pouched  and  arched.  The  fruit  is  a  dry, 
trilocular  and  trifpermous  berry.  There  are  three  fpe- 
cies,  of  which  the  moft  remarkable  is  the  Americanus, 
a  native  of  moft  parts  of  North  America,  from  whence 
great  plenty  of  the  feeds  have  been  exported  into  Eu- 
rope. In  England,  this  plant  feldom  rifes  more  than  father,  David  Cecil,  Efq;  at  Bourn  in  Lincolnfbire, 
three  feet  high.  The  Item,  which  is  of  a  pale-brown  in  the  year  1520 ;  and  received  the  rudiments  of  his 
colour,,  fends  out  branches  from  the  bottom.    Thefe     education  in  the  grammar-fchool  at  Grantham.     From 


fays  of  him,  in  his  "  Phasdo,"  that  he  was  a  faga- 
cious  inveftigator  of  truth,  and  never  affented  with- 
out the  moft  convincing  reafons:  the  latter,  in  his 
"  Memorabilia,"  ranks  him  among  the  few  intimates 
of  Socrates,  who  excelled  the  reft  in  the  innacency 
of  their  lives.  Cebes's  Tabula  is  ufually  printed  with 
Epictetus's  Manuale. 

CECIL,  (William)  lord  Burleigh,  treafurer  of 
England  in  the  reign  of  queen  Elizabeth,  was  the  fon 
of  Richard  Cecil,  Efq;  mafter  of  the  robes  to  king 
Henry  VIII.     He  was  born  in  the  houfe  of  his  grand- 
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Cecil.  thence  he  was  removed  to  Stamford;  and  about  the 
year  1535,  was  entered  of  St  John's  College,  Cam- 
bridge.  Here  he  began  his  ftudies  with  a  deo-ree  of 
enthufiallic  application  very  uncommon  in  young  gen- 
tlemen of  family.  At  the  age  of  16  he  read  a  fophif- 
try  lecture,  and  at  19  a  voluntary  Greek  lecture, 
which  was  the  more  extraordinary,  as  being  at  a  time 
when  the  Greek  language  was  by  no  means  univer- 
fajly  underftood.  In  1541  he  went  to  London,  and 
became  a  member  of  the  fociety  of  Gray's-Inn,  with 
an  intention  to  ftudy  the  law;  but  he  had  not  been 
long  in  that  iituation,  before  an  accident  introduced 
him  to  king  Henry,  and  gave  a  new  bias  to  his  pur- 
fuits.  O'Neil,  a  famous  Irilh  chief,  coming  to  court, 
had  brought  with  him  two  Irilh  chaplains,  violent  bi- 
gots to  the  Romifli  faith  ;  with  thefe  Mr  Cecil,  viftt- 
ing  his  father,  happened  to  have  a  warm  difpute  in 
Latin,  in  which  he  difplayed  uncommon  abilities. 
The  king  being  informed  of  it,  ordered  the  young 
nun  into  his  prefence,  and  was  fo  pleafed  with  his 
converfation,  that  he  commanded  his  father  to  find  a 
place  for  him.  He  accordingly  requeiled  the  rever- 
sion of  the  cftftos  brevium,  which  Mr  Cecil  afterwards 
poffe  fifed.  About  this  time  he  married  the  filler  of 
Sir  John  Cheke,  by  whom  he  was  recommended  to 
the  earl  of  Hertford,  afterwards  duke  of  Somerfet  and 
protector. 

Soon  after  king  Edward's  acccflion,  Mr  Cecil  came 
into  the  poiTeffion  of  his  office  of  cujlos  brevium,  worth 
about  L.240  a-year.  His  firft  lady  dying  in  1543, 
he  married  the  daughter  of  Sir  Anthony  Cook,  direc- 
tor of  the  king's  ftudies.  In  1547,  he  was  appointed 
by  the  protector,  mafter  of  requefts  ;  and  foon  after, 
attended  his  noble  patron  on  his  expedition  againft 
the  Scots,  and  was  prefent  at  the  battle  of  MuiTel- 
burgh.  In  this. battle,  which  was  fought  on  the  10th 
of  September  1547,  Mr  Cecil's  life  was  miraculoufly 
preferved  by  a  friend,  who  in  pufliing  him  out  of  the 
level  of  a  cannon,  had  liis  arm  fluttered  to  pieces. 
The  light  and  judgment  of  his  friend  muft  have  been 
as  extraordinary  as  his  friendfhip,  to  perceive  the  pre- 
cife  direction  of  a  cannon  fhot ;  unlefs  we  fuppofe, 
that  the  ball  was  almoft  quite  fpent;  in  which  cafe 
the  thing  is  not  impoffible.  The  ftory  is  told  in  his 
life  by  a  domeftic.  In  the  year  1548,  Mr  Cecil  was 
made  fecretary  of  ftate  ;  but  in  the  following  year, 
the  duke  of  Northumberland's  faction  prevailing,  he 
fuffered  in  the  difgrace  of  the  protector  Somerfet,  and 
was  fent  prifoner  to  the  Tower.  After  three  months 
confinement  he  was  releafed  ;  and  in  1 551  reftored  to 
his  office  ;  and  foon  after  knighted,  and  fwom  of  the 
privy  council.  In  1553  he  was  made  chancellor  of 
the  Order  of  the  Garter,  with  an  annual  fee  of  100 
merks. 

On  the  death  of  Edward' VI.  Mr  Cecil  prudently 
refufed  to  have  any  concern  in  Northumberland's  at- 
tempt in  favour  of  the  unfortunate  Lady  Jane  Grey; 
and  when  queen  Mary  acceded  to  the  throne,  he  was 
gracioufly  received  at  Court;  bur,  not  choofing  to 
change  his  religion,  was  difmiiTcd  from  his  employ- 
ments. During  this  reign,  he  was  twice  elected  knight 
of  the  fhire  for  the  county  of  Lincoln  ;  and  often  fpeke 
in  the  houfe  of  commons  with  great  freedom  and 
firmnefs,  in  oppofkion  to  the  miniftry.  Nevenhekfs, 
though  a  Proteftant  and  a  patriot  (that  is,  a  courtier 


out  of  place),  he  had  the  addrefs  to  fleer  through  a     Cecil. 

very  dangerous  fea  without  (hipwreck.  ' *~~ 

Queen  Elizabeth's  acceffion  in  the  year  1558  im- 
mediately difpelled  the  cloud  which  had  obfeured  his 
fortunes  and  minifterial  capacity.  During  the  horrid 
reign  of  her  filler,  he  had  conftantly  correfponded 
with  the  princefs  Elizabeth.  On  the  very  day  of  her 
acceffion,  he  prefented  her  with  a  paper  containing 
twelve  articles  neceflfary  for  her  immediate  difpatch ; 
and,  in  a  few  days  after,  was  fworn  of  the  privy- 
council,  and  made  fecretary  of  ftate.  His  firft  advice 
to  the  queen  was,  to  call  a  parliament  ;  and  the  firft 
bufinefs  he  propofed  after  it  was  afiembled,  was  the 
eftablifliment  of  a  national  church.  A  plan  of  refor- 
mation was  accordingly  drawn  up  under  his  imme- 
diate infpection  and  the  legal  eftablifliment  of  the 
church  of  England  was  the  confequence.  Sir  Wil- 
liam Cecil's  next  important  concern,  was  to  reftore 
the  value  of  the  coin,  which  had  in  the  preceding 
reigns  been  confiderably  debafed.  In  1561,  he  was 
appointed  mafter  of  the  wards;  and  in  1571,  created 
baron  of  Burleigh,  as  a  reward  for  his  fervices,  par- 
ticularly in  having  lately  ftifled  a  formidable  rebellion 
in  the  north.  The  following  year  he  was  honoured 
with  the  garter,  and  raifed  to  the  office  of  Lord  High 
Treafurer  of  England.  From  this  period  we  find  him 
x\\t  primi/m  mobile  of  every  material  transaction  during 
the  glorious  reign  of  Ouecn  -Elizabeth.  Notwith- 
ftanding  the  temporary  influence  of  other  favourites, 
Lord  Burleigh  was,  in  fact,  her  prime  minifter,  and  the 
perfon  in  whom  flie  chiefly  confided  in  matters  of  real 
importance.  Having  filled  the  higheft  and  moft  im- 
portant offices  of  the  ftate  for  40  years,  and  guided 
the  helm  of  government  during  the  moft  glorious  pe- 
riod of  Englilh  hiftory,  he  departed  this  life  on  the 
4th  of  Auguft  1598,  in  the  78th  year  of  his  age. 
His  body  was  removed  to  Stamford,  and  there  depo- 
fited  in  the  family  vault,  where  a  magnificent  tomb 
was  erected  to  his  memory. — Notwithftanding  his 
long  enjoyments  of  fuch  lucrative  employments,  he  left 
only  an  eftate  of  L.4000  per  an7wm,  L. 11, coo  in 
money,  and  effects  worth  about  L.i  4,000.  He  lived, 
indeed,  in  a  manner  fuitable  to  his  high  rank  and  im- 
portance. He  had  four  places  of  refidence,  viz.  his 
lodgings  at  court,  his  houfe  in  the  Strand,  his  feat  at 
Burleigh-Park  near  Stamford,  and  his  feat  at  Theo- 
balds. The  laft  of  thefe  was  his  favourite  place  of 
retirement,  where  he  frequently  entertained  the  queen 
at  a  vaft  expence. 

Lord  Burleigh  was  doubtlefs  a  man  of  lingular  abi- 
lities and  prudence  ;  amiable  in  his  private  character, 
and  one  of  the  moft  able,  upright,  and  indefatiga- 
ble minifters  ever  recorded  in  the  annals  of  Britain. 
His  principal  works  are,  1.  La  Gomplainte  defame 
pecherejTe,  or  the  Complaint  of  a  Sinful  Soul,  in 
French  verfe,  in  the  king's  library.  2.  Materials  for 
Patten's  Diarium  Exped.  Scotiae,  London  1 541,  121110. 
3.  Slanders  and  lies  rn.alicioi.ifly,  grofsly,  and  impu- 
dently vomited  our,  in  certain  traiterous  books  and 
pamphlets,  againft  two  counfellors-,  Sir  Francis  Ba- 
con and  Sir  William  Cecil.  4.  A  fpeech  in  parlia- 
ment, 1562,  Strype's  Mem.  vol.  iv.  p.  107.  5.  Pre- 
cepts or  directions  for  the  well  ordering  of  a  man's 
life,  1637,  Harl.  Cat.  vol.  ii.  p.  755.  6.  Meditations 
on  the  death  of  his  hidy,  Ballard's  Mem.  p.  18,4.     7. 

Meditations- 
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Cecilia.     Meditations  on  the  flare  of  England  during  the  reign 

~—v '  of  queen  Elizabeth,    manufcript.     8.  The   execution 

of  juftice  in  England  for  the  maintenance  of  public 
and  Chriftian  peace,  &c.  Lond.  1581,  1583,  Somer's 
tracts,  4th  colle<St.  vol.  i.  p.  5.  9.  Advice  to  queen 
Elizabeth  in  matters  of  religion  and  ftate,  ib.  p.  101. 
16.  10.  A  great  number  of  letters.  See  Peck's 
Deftderata  Curiofa.  Howard's  collections,  &c.  11. 
Several  pedigrees,  fome  of  which  are  preferved  in  the 
archbifhop  of  Canterbury's  library  at  Lambeth,  n°  299, 
747 


Celans. 


gal  in  her  hands  ;  and   Domenichino   and  Mignard,   Cecro^s 
iinging  and  playing  on  the  harp. 

CECROPS,  the  founder  and  firfl  king  of  Athens, 
about  the  time  of  Mofes  the  lawgiver  of  the  He- 
brews. He  was  the  firfl  who  eftabliihed  civil  govern- 
ment, religious  rites,  and  marriage  among  the  Greeks; 
and  died  after  a  reign  of  50  years.  See  Attica, 
n°  4. 

CEDAR,  in  botany.     See  Juniperus  and  Pi-nus. 

The  fpecies  of  cedar  famous  for  its  duration,  is  that 
popularly  called  by  us  the  cedar  of  Lebanon  (Pintis  ce- 


CECILIA,  (St)  the  patronefs  of  mufic,  has  been  drus),  by  the  ancients  cedrusmagna,  or  the  great  cedar ; 
honoured  as  a  martyr  ever  fmce  the  fifth  century. 
Her  ftory  as  delivered  by  the  notaries  of  the  Roman 
church,  and  from  them  tranfcribed  into  the  Golden 
Legend  and  other  books  of  the  like  kind,  fays,  that 
fhe  was  a  Roman  lady  born  of  noble  parents,  about 
the  year  225.  That,  notwithstanding  fhe  had  been 
converted  to  Chriilianity,  her  parents  married  her  to 
a  young  pagan  nobleman  named  Valerianus  ;  who  go- 
ing to  bed  to  heron  the  wedding  night,  as  the  cuflomis, 
fays  the  book,  was  given  to  underfland  by  his  fpoufe, 
that  flic  was  nightly  vifited  by  an  angel,  and  that 
he  muft  forbear  to  approach  her,  otherwife  the 
angel  would  deftroy  him.  Valerianus,  fomewhat  trou- 
bled at  thefe  words,  defined  that  he  might  fee  his  ri- 
val the  angel  ;  but  his  fpoufe  told  him  that  was  impof- 
fiible,  unlefs  he  would  confent  to  be  baptifed  and  be- 
come a  Chriftian.  This  he  confented  to  ;  after  which, 
returning  to  his  wife,  he  found  her  in  her  clofet  at 
prayer,  and  by  her  fide,  in  the  fhape  of  a  beautiful 
young  man,  "the  angel  clothed  with  brightnefs.  After 
fome  converfation  with  the  angel,  Valerianus  told  him 
that  he  had  a  brother  named  Tiburtius,  whom  he 
greatly  wifhed  to  fee  a  partaker  of  the  grace  which  he 
himfelf  had  received,  The  angel  told  him  that  his 
defire  was  granted,  and  that  they  fhouldbe  both  crown- 
ed with  martyrdom  in  a  fhort  time.  Upon  this  the 
angel  vanilhed,  and  was  not  long  in  fliowing  himfelf 
as  good  as  his  word  ;  Tiburtius  was  converted,  and 
both  he  and  his  brother  Valerianus  were  beheaded.. 
Cecilia  was  offered  her  life  upon  condition  that  fhe 
would  facrifke  to  the  deities  of  the  Romans  ;  but  fhe 
refufed  :  upon  which  flic  was  thrown  into  a  caldron 
of  boiling  water,  and  fcalded  to  death  :  others  fay, 
that  ihe  was  ftifled  in  a  dry  bath,  i.  e.  aninclofure,  from 
v/hence  the  ay:  was  excluded,  having  a  flow  fire  un- 
derneath it  ;  which  kind  of  death  was  fometimes  in- 
flicted by  the  Romans  upon  women  of  quality  who 
were  criminals.  Upon  the  fpot  where  herhoufe  flood, 
is  a  church  faid  to  have  been  built  by  pope  Urban  I. 
who  adminifi.ered  baptifm  to  her  huiband  and  his  bro- 
ther :  it  is  the  church  of  St  Cecilia  at  Traftevere  ; 
within  is  a  moft  curious  painting  of  the  faint,  as  alfo 
a  (lately  monument  with  a  cumbent  flattie  of  her  with 
her  face  downwards.  There  is  a  tradition  of  St  Ce- 
cilia, that  fhe  excelled  in  mufic  ;  and  that  the  angel 
who  was  thus  enamoured  of  her,  was  drawn  from  the 

celeftial  regions  by  the  charms  of  her  melody  :  this  has     common  fources  of  the  Mseander  and  Marfyas.     The 
been  deemed  authority  fufficient  for  making  her  the     king  of  Perfia  had  a  ftrong  palace  beneath  the  citadel, 


alfo  cedrelate,  Ks/p*x«T».     See  the  article  Pin  us. 

CEDRENUS,  (George)  a  Grecian  monk,  lived  in 
the  nth  age,  and  wrote  "  Annals,  or  an  abridged  Hif- 
tory,  from  the  Beginning  of  the  World  to  the  Reign  of 
Ifaac  Comnenus  emperor  of  Conftantinople,  who  fuc- 
ceeded  Michael  IV.  in  1057.  This  work  is  no  more 
than  an  extract  from  feveral  hiftorians.  There  is  an 
edition  of  it,  printed  at  Paris  in  1647,  with  the  Latin 
verfionof  Xylander,  and  the  notes  of  father  Goar  a  Do- 
minican. 

CEDRUS,  the  cedar-tree,  mahogany,  Stc.See 
Juniperus,  Pinus,  and  Swietenia. 

CEILING,  in  architecture,  the  top  or  roof  of  a  lower 
room  ;  or  a  covering  of  plafter,  over  laths  nailed  on  the 
bottom  of  the  joifts  that  bear  the  floor  of  the  upper 
room  ;  or  where  there  is  no  upper  room,  on  joifts  for 
the  purpofe  ;  hence  called  deling  joifts.  The  word 
ceiling  anfwers  prettily  to  the  Latin  lacunar,  "  every 
thing  over  head." 

Plaftered  ceilings,  are  much  ufed  in  Britain,  more 
than  in  any  other  country  :  nor  are  th  ey  without  their 
advantages,  as  they  make  the  room  lightfome  ;  are 
good  in  cafe  of  fire  ;  flop  the  paflage  of  the  dufl ;  lef- 
fen  the  noife  over  head  ;  and,  in  fummer,  make  the 
air  cooler. 

Ceiling,  in  fea-language,  denotes  the infide planks 
of  a  {hip. 

CEIMELIA)  from  kh/jlcu,  u  to  be  laid  up,"  in  anti- 
quity, denotes  choice  or  precious  pieces  of  furni- 
ture or  ornaments,  referved  or  laid  up  for  extraordi- 
nary occafions  and  ufes  ;  in  which  fenfe,  facred  gar- 
ments, veffels,  and  the  like,  are  reputed  ©f  the  cei- 
melia  of  a  church.  Medals,  antique  flones,  figures, 
mannferipts,  records,  See.  are  the  ceimelia  of  men  of 
letters. 

CEIMELIAItCHIUM,  the  repofitory  or  place  where 
ceimelia  are  preferved. 

CEIMELIOPHYLAX,  (fromzs/^wx/ev  and  <f>ux«T<r«, 
I  keep),  the  keeper  or  curator  of  a  collection  of  cei- 
melia ;  fometimes  alfo  denominated  ceimeliarcha.  The 
ceimeiiarcha,  or  ceimeliophylax,  was  an  officer  in  the 
ancient  churches  or  monasteries,  anfwering  to  what 
was  otherwife  denominated  chartophylax,  and  enftos  ar- 
chivonwi. 

CELJENJE,  (anc.  geog.)  the  capital  of  Phrygia 
Magna,    fitnated   on  a   cognominal  mountain,  at   the 


patronefs  of  mufic  and  muficians.  The  legend  of  St 
Cecilia  has  given  frequent  oceafion  to  painters  and 
fculptors  to  exercife  their  genius  in  representations  of 
her,  playing  on  the  organ,  and  fometimes  on  the 
harp.      Raphael  has  painted  her  finging  with  a  re- 


by  the  fprings  of  the  Marfyas,  which  rofe  in  the  mar- 
ket-place, not  lefs  in  fize  than  the  Mseander,  and 
flowed  through  the  city.  Cyrus  the  younger  had  alfo 
a  palace  there,  but  by  the  fprings  of  the  Mseander, 
which  river  pafTed  likewife  through   the  city.      He 

had,. 
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Celandiae  had,  moreover,  an  extenfive  paradife  or  park,  full  of 
wild  beads,  which  he  hunted  on  horfeback  forexercife 
or  atnufement  ;  and  watered  by  the  Masander,  which 
ran  through  the  middle.  Xerxes  was  faid  to  have 
built  thefe  palaces  and  the  citadel  after  his  return  from 
his  expedition  into  Greece. 

Antiochns  Soter  removed  the  inhabitants  of  Celsenae 
into  a  city,  which  he  named  from  his  mother,  Apa- 
mea  ;  and  which  became  afterwards  a  mart  inferior 
only  to  Ephcfus.     See  Apamea. 

CALANDINE,  in  botany.     See  Chelidonium. 

CELANO,  a  town  of  Italy,  in  the  kingdom  of  Na- 
ples, in  Farther  Abruzzo.  It  is  feated  a  mile  from  the 
fakeCelano,  anciently  called  Fucinus.  E.  Long.  13. 
39.  N.  Lat.  41.  56. 

CELAR.ENT,  among  logicians,  a  mode  of  fyllo- 
gifm,  wherein  the  major  and  conclufion  are  univerfal 
pegative  propofitions,  and  the  minor  an  univerfal  af- 
firmative. 

E.  gr.  cE  None  whofe  nnderftanding  is  limited  can  be 
omnifcient. 
I A  Every  man's  underftandiug  is  limited. 
rEnt  Therefore  no  man  is  omnifcient. 

CELASTRUS,  in  botany  :  A  genus  of  the  monogy- 
nia  order,  belonging  the  pentandria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  43d  order, 
Dumofte.  The  corolla  is  pentapetalous  and  patent  ; 
the  capfule  quinquangular  and  trilocular ;  the  feeds 
veiled.  There  are  11  fpecies  ;  two  of  which  are  enu- 
red to  Britain. 

1.  The  bullatus,  an  uncertain  deciduous  flirub,  is 
a  native  of  Virginia.  It  is  about  four  feet  in  growth, 
riftng  from  the  ground  with  feveral  (talks,  which  di- 
vide into  many  branches,  and  are  covered  with  a 
brownifh  bark.  The  leaves  are  of  a  fine  green  colour, 
and  grow  alternately  on  the  branches.  They  are  of 
an  oval  figure,  and  have  their  edges  undivided.  The 
flowers  are  produced  in  July,  at  the  ends  of  the 
branches,  in  loofe  fpikes.  They  are  of  a  white  co- 
lour, and  in  their  native  countries  are  fucceeded  by 
very  ornamental  fcarlet  fruit;  but  in  Britain  this  feldom 
happens.  It  is  eafily  propagated  from  feeds  fovvn,  a- 
bout  an  inch  deep,  in  beds  of  good  frefh  mould  made 
fine.  They  feldom  come  11  p  until  the  fecond,  and 
fometimes  not  before  the  third  fpring.  It  is  alio  pro- 
pagated by  layers  ;  which  work  muft  be  performed  on 
the  young  wood,  in  the  autumn,  by  a  flit  at  the  joint. 
Thefe  layers  may  be  expected  to  ftrike  root  by  the  au- 
tumn following;  when  they  may  be  taken  up  and  plant- 
ed in  the  nurfery-ground.  This  fhrub  mull  have  a 
vvell-fheltered  fituation,  otherwife  the  leaves  are  apt  to 
fall  off  at  the  approach  of  frofty  weather.  And  Millar 
fays,  that,  growing  naturally  in  moifl  places,  it  will 
not  thrive  well  in  a  dry  foil. 

2.  The  fcandens,  or  baftard  euonymus,  with  woody 
twining  (talks,  rifing  by  the  help  of  neighbouringtrees 
or  bufhes  to  the  height  of  12  feet.  The  leaves  are  ob- 
long, ferrated,  of  a  pleafant  green  colour,  pale,  and 
veined  underneath,  and  grow  alternately  on  the  branch- 
es. The  flowers  are  produced  in  fmall  bunches,  from 
the  fides  of  the  branches,  near  the  ends.  They  are  of 
a  greenifh  colour,  appear  in  June  ;  and  are  fucceeded 
by  roundifh,  red,  three-cornered  capfules,  containing 
ripe  feeds,  in  the  autumn.  This  fpecies  is  exceeding 
-hardy,  and  makes  a  beautiful  appearance  among  other 


trees  in  the  autumn,  by  their  beautiful  red  berries,  Celaftrus, 
which  much  refemble  thofe  of  the  Spindle-tree,  and  ^Celebes, 
will  be  produced  in  vaft  profusion  on  the  tops  of  other  "~v 
trees,  to  the  height  of  which  thefe  plants  by  their 
twirling  property  afpire.  They  fliould  not  be  planted 
near  weak  or  tender  trees,  to  climb  on  ;  for  they  em- 
brace the  ftalks  fo  clofely  as  to  bring  on  death  to  any 
but  the  hardieft  trees  and  fhrubs.  It  is  propagated, 
1.  By  laying  down  the  young  (hoots  in  the  fpring. 
By  the  autumn  they  will  have  ftruck  root,  and  may 
then  be  taken  off  and  fet  in  the  places  where  they  are 
defigned  to  remain.  2.  By  feeds  ;  which  mould  be 
foon  fown  after  they  are  ripe,  otherwife  tbey  will  be 
two  and  fometimes  three  years  before  they  come  up. 
When  they  make  their  appearance,  nothing  more  need 
be  done  than  keeping  them  clear  from  weeds  all  fum- 
mer  and  the  winter  following  ;  and  in  the  fpring  the 
ftrongeft  plants  may  be  drawn  out,  and  fet  in  the  nurfe- 
ry  for  a  year,  and  then  removed  to  the  places  where 
they  ane  defigned  to  remain  ;  whilft  the  weakeft,  be- 
ing left  in  the  feed-bed  one  year  more,  may  undergo 
the  fame  difcipline. 

In  Senegal  the  negroes  nfe  the  powder  of  the  root 
as  a  fpecific  againft  gonorrhoeas,  which  it  is  faid  to 
cure  in  eight  or  fometimes  in  three  days.  An  infu- 
fion  of  the  bark  of  a  fpecies  of  ftafPtree,  which  grows 
in  the  Ifle  of  France,  is'  faid  to  poflefs  the  fame  vir- 
tues. 

CELEBES,  an  ifland  in  the  Indian  fea,  feated 
under  the  equator,  and  called  by  fome  Macajfar.  The 
length  and  breadth  has  not  been  accurately  computed  ; 
but  the  circumference,  at  a  medium,  is  about  800 
miles.  It  had  formerly  fix  kingdoms,  which  are  re- 
duced to  one.  The  air  is  hot  and  moid: ;  and  fubject 
to  great  rains  during  the  north-weft  winds,  which  blow 
from  November  to  March,  at  which  time  the  country 
is  overflowed,  and  for  this  reafon  they  build  their 
houfes  on  piles  of  wood  10  feet  high.  The  molt  health- 
ful time  is  during  the  northern  monfoons,  which  fel- 
dom fail  blowing  regularly  in  one  part  of  the  year. 
The  chief  vegetables  are  rice  and  cocoas  ;  but  they 
have  ebony,  fanders,  &c.  Their  fruits  and  flowers 
are  much  the  fame  as  in  the  neighbouring  parts  of  the 
Indies.  They  have  pepper,  fugar,  betel,  arcca,  the 
fineft  cotton,  and  opium.  The  natives  have  bright 
olive  complexions,  and  the  women  have  (hining  black 
hair.  They  are  thought  to  be  very  handfome  by  the 
Dutch  and  Chinefe,  who  often  purchafe  them  for  bed- 
fellows. The  men  are  induftrious,  robuft,  and  make 
excellent  foldiers.  Their  arms  arefabres,'and  trunks, 
from  whence  they  blow  poifoned  darts,  which  are 
pointed  with  the  tooth  of  a  fea-fi(h.  Some  likewife 
ufe  poifoned  daggers.  They  were  the  laft  of  the  In- 
dian nations  that  were  enflaved  by  the  Dutch,  which 
could  not  be  effected  till  after  a  long  war.  They  teach 
their  children  to  read  and  write,  and  their  characters 
have  fome  refemblance  of  the  Arabic.  Their  religion 
being  Mahometan,  the  men  indulge  themfelvesinmany 
wives  and  concubines.  The  employment  of  the  wo- 
men is  fpinning,  cookery,  and  making  their  own  and 
their  hufbands  cloaths.  The  men  wear  jewels  in  their 
ears,  and  the  women  gold  chains  about  their  necks. 
The  inhabitants  in  general  go  half  naked,  without  any 
thing  on  their  head,  legs,  or  feet,  and  fome  have  no- 
thing but  a  cloth  about  their  middle.    The  ftreets  of 
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Celeres,  the  town  Macaflar  are  fpacious,  and  planted  with  trees 
Ccleri.  on  every  fide.  It  ilands  by  the  fide  of  the  only  large 
river  they  have  in  the  ifiand.  The  Dutch  have  a  fort 
here,  mounted  with  40  guns,  and  garrifoned  with  700 
men.  There  is  only  one  other  town  of  note,  called 
Jampandam,  where  they  alfohave  a  fort.  The  ifiand 
is  not  near  fo  populous  as  when  the  Dutch  conquered 
it;  the  men  being  hired  for  fold iers  in  moft  of  the 
neigh bsuring  countries. 

The  religion  of  thefe  iflands  was  formerly  idolatry. 
They  worlhipped  the  fun  and  moon.  They  facrificed 
to  them  in  the  public  fquares,  having  no  materials 
which  they  thought  valuable  enough  to  be  employed 
in  raifing  temples.  About  two  centuries  ago,  fomc 
Chriftians  and  Mahometans  having  brought  their  opi- 
nions to  Celebes,  the  principal  king  of  the  country 
took  a  diflike  to  the  national  worihip.  Having  con- 
vened a  general  afiembly,  he  afcendcd  an  eminence, 
when,  fpreading  out  his  hands  towards  heaven,  he 
told  the  Deity,  that  he  would  acknowledge  f©r  truth 
that  doctrine  whofe  miniflers  mould  firft  arrive  in  his 
dominions,  and  as  the  winds  and  waves  were  at  his 
command,  the  Alraightly  would  have  himfelf  to  blame 
if  he  embraced  a  falfehood.  The  afiembly  broke  up, 
determined  to  wait  the  orders  of  heaven,  and  to  obey 
the  firft  miflionaries  that  Ihould  arrive.  The  maho- 
metans  were  the  moft  active,  and  their  religion  ac- 
cordingly prevailed. 

CELERES,  in  Roman  antiquity,  a  regiment  of 
body-guards  belonging  to  the  Roman  kings,  eftabliihed 
by  Romulus,  and  compofed  of  300  young  men,  cho- 
fen  out  of  the  moft  illuftrious  Roman  families,  and  ap- 
proved by  the  fuffrages  of  the  curiae  of  the  people, 
each  of  which  furnilhed  ten.  The  name  comes  from 
eeler;  "  quick,  ready  ;"  and  was  given  them  becaufeof 
their  promptnefs  to  obey  the  king. 

The  celeres  always  attended  near  the  king's  perfon, 
to  guard  him,  to  be  ready  to  carry  his  orders,  and  to 
execute  them.  In  war,  they  made  the  van-guard  in 
the  engagement,  which  they  always  began  firft;  in 
retreats,  they  made  the  rear-guard. 

Though  the  celeres  were  a  body  of  horfe,  yet  they 
ufually  difmounted,  and  fought  on  foot;  their  com- 
mander was  called  tribune,  or  prefect  of  the  celeres. 
They  were  divided  into  three  troops,  of  100  each, 
commanded  by  a  captain  called  ccnturio:  their  tribune 
was  the  fecond  perfon  in  the  kingdom. 

Plutarch  fays,  Numa  broke  the  celeres ;  if  this  be 
true,  they  were  foon  re-eftablifhed  ;  for  we  find  them 
under  moft  of  the  fucceeding  kings:  witnefs  the 
great  Brutus,  who  expelled  the  Tarquins,  and  who 
was  the  tribune  of  the  celeres. 

CELERI,  in  botany,  the   Englifli  name  of 
riety  of  the  Apium  Graveolens. 

The  feed  of  celeri  Ihould  be   fown  at  tw 
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the  whole  feafon  without  running  up  to  feed, 
firft  fowing  (hould  be  in  the  beginning  of  March,  up- 
on a  gentle  hot-bed  ;  the  fecond  may  be  at  the  end  of 
the  fame  month,  which  ought  to  be  in  an  open  fpot 
of  light  earth,  where  it  may  enjoy  the  benefit  of  the 
fim  ;  the  third  time  of  fowing  Ihould  be  in  the  latter 
end  of  April,  or  beginning  of  May,  on  a  moid  foil; 
and  if  expofed  to  the  morning-fun  only,  it  will  be  fo 
mush   lite  better,   but  it  mould   not  be  under  the  drip 


of  trees.  The  middle  of  May,  fome  of  the  plants  of  Celeri, 
the  firft  fowing  will  be  fit  to  tranfplant  for  blanch-  v— -v — 
ing. 

The  manner  of  tranfplanting  it  is  as  follows :  after 
having  cleared  the  ground  of  weeds,  yoa  muft  dig  a 
trench   by  a  line  about  10  inches  wide,  and  8  or  9 
inches  deep,  loofening  the  earth  in  the  bottom,  and 
laying  it  level:  and  the  earth  that  comes  out  of  the 
trench  ihould  be  equally  laid  on  each  fide  the  trench, 
to  be  ready  to  draw  in  again  to  earth  the  celeri  as  it 
advances  in  height.     Thefe  trenches  ihould  be  made  at 
three  feet  diftanee  from  each  ether :  then  plant  your 
plants   in  the  middle   of  the  trench,  at  about  four  or 
five  inches  diftanee,  in  oneftraight  row,  having  before 
trimmed  the  plants,   and  cut  off  the  tops  of  the  long 
leaves:  and  as  they  are  planted,  yon  muft  obferve  ro 
clofe  the  earth  well  to  their  roots  with  your  feet,  and 
to  water  them  plentifully  until  they  have  taken  new 
root.     As  thefe  plants  advance  in  height,  you  muft 
obferve  to  draw   the  earth  on  each  fide  clofe  to  them, 
being  careful  not  to  bury  their  hearts,  nor  ever  to  do 
it  but  in  dry  weather;  otherwife  the  plants  will  rot. 
When  your  plants  have  advanced  a  confiderable  height 
above  the  trenches,  and  all  the  earth,  which  was  laid 
on  the   fides  thereof,  hath  been  employed  in  earthing 
them  up,   you  muft  then   make  ufe  of  a  fpade  to  dig- 
up  the  earth  between  the  trenches,  which  muft  alfo  be 
made   ufe  of    for  the  fame  purpofe  continuing  from 
time  to  time  to  earth  it  up  until  it  is  fit  for  ufe.     Tlie 
laft  crop  Ihould  be  planted  in  a  drier  foil,  to  prevent 
us  being   rotted   with  too  much  wet  in  the  winter. 
You  will  do  well  to  cover  your  ridges  of  celeri  with 
fome    peafe-haulm,     or    fome   fuch    light    covering 
when  the  froft  is  very  hard,  which  will  admit  the  au- 
to the  plants;  for  if  they  are  covered  too  clofe,  they 
will  be  very  fnbjecl:  to  rot  :  by  this  means  yon  will 
preferve  your  celeri  till  fpring  ;  but  you  muft  remember 
to  take  off  the  covering  whenever  the  weather  will 
permit,   otherwife  it   will  be  apt  to  caufe  the  celeri  to 
pipe,  and  run  to  feed.     The  celeri,  when  full  blanched, 
will  not  continue  good  above  three  weeks  or  a  month 
before  it  will  rot  or  pipe  ;   therefore,  in  order  to  con- 
tinue it  good,  you  Ihould  have,  at  leaft,  fix  or  feven 
different  feafons  of  planting,  proportioned  to  the  con- 
fumption. 

The  other  fort  of  celeri,  which  is  commonly  called 
celenac,  is  to  be  managed  in  the  fame  manner;  ex- 
cepting that  this  ihould  be  planted  on  the  level  ground, 
or  in  very  ihallow  drills:  for  this  plant  feldom  grows 
above  eight  or  ten  inches  high,  fo  requires  but  little 
earthing  up;  the  great  excellency  of  this  being  in  the 
fize  of  the  root,  which  is  often  as  large  as  ordinary 
turnips. 

The  beft  method  to  fave  the  feed  of  celeri,  is  to 
make  choice  of  fome  long  good  roots  of  the  upright 
celeri,  which  have  not  been  too  much  blanched,  and 
plant  them  out,  at  about  a  foot  afunder,  in  a  moift 
foil,  early  in  the  fpring;  and  when  they  run  up  to 
feed,  keep  them  fupported  with  ftakes,  to  prevent 
their  being  broken  down  with  the  wind  :  and  in  July 
when  the  feed  begins  to  be  formed,  if  the  feafon  ihould' 
prove  very  dry,  it  will  be  proper  to  give  fome  water 
to  the  plant,  which  will  greatly  help  its  producing 
good  feeds.  In  Auguft  thefe  feeds  will  be  ripe  at 
which    time  it  Ihould   be   cut  up,  in  a  dry  time,  and 
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Cekri     fpread  upon  cloths   in  the   fun  to  dry;  then  beat  out     nomination  is  alfo  given  to  the  cavaliers  or  riders  en  Celeiifma 

||  the  feeds,  and  preferve  it  in  bags  for  ufe.  hcrftback  ;  and  hence  fome  dudnce  cereics,  the  name         11 

Celetes.       Celeri,  wild,   ( Aftum  antarclicum),    was  found  in     of  Romulus's  guard.  ^Cchbatc, 


confiderable  quantities  by  Mr  Banks  and  Dr  Sulander, 
on  the  coaft  of  Terra  del  Fuego.  It  is  like  the  garden 
celeri  in  the  colour  and  difpofuion  of  the  flowers,  but 
the  leaves  are  of  a  deep  green.  The  tafte  is  between 
that  of  celeri  and  parfley.     It  is  a  very  ufeful  higre- 


CELEUSMA,  or  Celeuma,  in  antiquity,  tht 
fhout  or  cry  of  the  feamen,  whereby  they  animated 
each  other  in  their  work  of  rowing.  The  word  is 
formed  from  »8*et/i=/v,  to  call,    to  give  the  fgual. 

Celeusma  was  alio  a  kirn,  of  fong  or  formula,  r£- 


dient  in  the  foup  for  feamen,  becaufe  of  its  antifcor-  hearfed  or  played  by  the  mailer,    or  others,  to   direct 

butic  quality.  the  flrokes  and  movements  of  the  mariners,  as  well  as 

CELERITY,  in  mechanics,  the  fwiftnefs  of   any  to  encourage  thtm  to  labour.     See  Celeustes. 

body  in   motion.     It  is  alfo  defined  to  be  an  affection  CELEUSTES,   in   ancient    navigation,  the    boat- 

of  motion,  by  which  any  moveable  body  runs  through  fwain  or  officer  appointed  to  give  the  rowers   the  fig- 

a  given  fpace  in  a  given  time.  nal  when  they    were  to  pull,  and  when   to  flop.     He 

CELESTINS,   a  religious  order  fo  called  from  their  was  alfo   denominated   epopens,  and   by    the  Romans 


founder  Peter  de  Meuron,  afterwards  raifed  to  the 
pontificate  under  the  name  of  Celeftin  V.  This  Peter, 
who  was  born  at  Ifernia,  a  little  town  in  the  kingdom 
of  Naples,  in  the  year  1215,  of  but  mean  parents,  re- 


p  ortif cuius ,  fometimes  Amply  hortator. 

CELIBACY,  the  ftate  of  unmarried  perfchs.  Sca- 
liger  derives  the  word  from  the  Greek  ho/th,  "bed,'5 
and  xtivo)  linqtto,  "I  leave"  others  fay  it  is  formed 
tired,  while  very  young,  to  a  folitary  mountain,  in  from  cali  beatitudo ;  q.  d.  the  bUjfedntfs  of  heaven. 
order  to  dedicate  himfelf  wholly  to  prayer  and  rnorti-  The  ancient  Romans  ufed  all  means  imaginable  to 
ikation.  The  fame  of  his  piety  brought  feveral,  out  difcourage  celibacy.  Nothing  was  more  ufual  than 
of  curiofity,  to  fee  him;  fome  of  whom,  charmed  for  the  cenfors  to  impofe  a  fine  on  bachelors.  Diony- 
with  his  virtues,  renounced  the  world  to  accompany  fms  Halicarnaffenlis  mentions  an  ancient  conftiuuion 
him  in  his  folitnde.  With  thefe  he  formed  a  kind  of  whereby  all  perfons  of  full  age  were  obliged  to  marry, 
community  in  the  year  1254;  which  was  approved  But  the  firft  law  of  that  kind,  of  which  we  have  any 
by  Pope  Urban  IV.  in  1264,  and  erected  into  a  dif-  certainty,  is  that  under  Auguftus,  called  lex  Julia  de 
tinct  order,  called  the  hermits  oj  St  Damien.  Peter  de  maritaudis  ordinibus.  It  was  afterwards  denominated 
Meuron  governed  this  order  till  1286,  when  his  love  Papia  Poppaa,  and  more  ufually  Julia  Papia,  in  re- 
of  folitude  and  retirement  induced  him  to  quit  the  gard  of  fome  new  fanction,  and  amendments  made  to 
charge.  In  July  1294,  the  great  reputation  of  his  it  under  the  confuls  Papius  and  Poppasus.  By  this 
fanctity  raifed  him,  though  much  againft  his  will,  to  law  divers  prerogatives  were  given  to  perfons  who  had 
the  pontificate.  He  then  took  the  name  of  Celeftin  V.  many  children  ;  penalties  impofed  on  thofe  who  lived 
and  his  order  that  of  Celejlins  from  him.  By  his  a  fingle  life,  as  that  they  fhould  be  incapable  of  re- 
bull  he  approved  their  conftitutions,  and  confirmed  all  ceiving  legacies,  and  not  exceeding  a  certain  pro- 
their  monafteries  to  the  number  of  20.     But  he  fat  too     portion. 

fhort  time  in  the  chair  of  St  Peter  to  do  many  great  CELIBATE,  the  fame  with  celibacy;  but  it  is 
things  for  his  order;  for  having  governed  the  church  chiefly  ufed  in  fpeaking  of  the  fingle  life  of  the  Popifh 
five  months  and  a  few  days,  and  confidering  the  great     clergy,  or   the  obligation  they   are   under  to  abflain 


burden  he  had  taken  upon  him,  to  which  he  thought 
himfelf  unequal,  he  folemnly  renounced  the  pontificate 
in  a  confiftory  held  at  Naples. 

After  his  death,  which  happened  in  1296,  his  order 


from  marriage.  In  this  fenfe  we  fay  the  law  of  celibate. 
Monks  and  religious  take  a  vow  of  celibate  ;  and  what 
is  more,  of  chaftity. 

The  church  of  Rome    impofes  an  univerfal  celibacy 


made  great  progrefs  not  only  in  Italy,  but  in  France  on  all  its  clergy,  from  the  pope  to  the  loweft  deacon 
likewife  ;  whither  the  then  general  Peter  of  Tivoli  and  fubdeacon.  The  advocates  for  this  nfage  pretend, 
fent    12   religious,  at  the  reqneft  of  king  Philip  the     that  a  vow  of  perpetual  celibacy  was  required  in  the 


Fair,  who  gave  them  two  monafteries;  one  in  the  fo 
reft  of  Orleans,  and  the  other  in  the  foreft  of  Com- 
peigne  at  mount  Chartres.  This  order  likewife  paffed 
into  feveral  provinces  of  Germany.  They  have  about 
96  convents  in  Italy,  and  21  in  France,  under  the 
title  of  priories. 

The  Celeftins  rife  two  hours  after  midnight,  to  fay 
matins.  They  eat  no  flefh  at  any  time,  except  when 
'they  are  fick.  They  fa  ft  every  WednefJay  and  Friday, 
from  Eafter  to  the  feaft  of  the  exaltation  of  the  holy 
crofs;  and,  from  that  feaft  to  Eafter,  everyday.  As 
to  their  habit,  it  confifts  of  a  white  gown,  a  capuche, 
and  a  black  fcapulary.  In  the  choir,  and  when  they 
go  out  of  the  monaftry,  they  wear  a  black  cowl 
with  the  enpuche  :   their  fhirts  are  of  ferge. 

CELETES, 'or  Celets,  (from  ko.jk,  a  race-horfe,) 
in  antiquity,  denote  fingle  or  faddle-horfes ;  by  way 
of  contradi  function  from   thofe  yoked  or  harneffed  to- 


ancient  church  as  a  condition  of  ordination,  even  from 
the  earlicft  apoftolic  ages.  But  the  contrary  is  evi- 
dent from  numerous  examples  of  bifhops  and  archbi- 
lhops,  who  lived  in  a  ftate  of  matrimony,  without  any 
prejudice  to  their  ordination  or  their  function.  It  is 
generally  agreed  that  moft  of  the  apoftles  were  mar- 
ried. Some  fay  all  of  them,  except  St  Paul  and  St 
John.  Others  fay  St  Paul  himfelf  was  married,  be- 
caufe be  writes  to  his  yoke-fellow,  whom  they  inter- 
pret his  wife.  Be  this  as  it  will,  in  the  next  ages 
after  the  apoftles,  we  have  accounts  of  divers  mar- 
ried bifhops,  prefbytcrs,  and  deacons,  without  any  re- 
proof or  mark  of  di (honour  fet  on  thtm  ;  e.  g.  Valens, 
prefbytcr  of  Philippi,  mentioned  by  Polycarp;  and 
Chasremon,  bifhop  of  Nilus.  Novatus  was  a  married 
prefbyter  of  Carthage,  as  we  learn  from  Cyprian  ;  who 
himfelf  was  alfo  a  married  man,  as  Pagi  confeffrs  ; 
and   fo  was  Caecilius  the  prefbyter  who  converted  him  ; 


gcther,  called  bigarii,  quadrigarii,  &c.  The  fame  de-     and   Numidius  another  prefbyter  of   Carthage.     The 
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Celibate  reply  which  the  Romanics  give  to  this  is,  that  all  mar- 
ried perfons,  when  they  came  to  be  ordained,  promi- 
fed  to  live  feparate  from  their  wives  by  confent,  which 
anfwered  the  vow  of  celibacy  in  other  perfons.  But 
this  is  not  only  faid  without  proof,  bat  againfl  it.  For 
Novatus  prefbyter  of  Carthage,  was  certainly  allowed 
to  cohabit  with  his  wife  after  ordination  ;  as  appears 
from  the  charge  that  Cyprian  brings  againfl  him,  that 
he  had  ftruck  and  abufed  his  wife,  and  thereby  caufed 
her  to  mifcarry.  There  feems  indeed  to  have  been, 
in  fome  cafes,  a  tendency  towards  the  introduction  of 
fuch  a  law,  by  one  or  two  zealots  ;  but  the  motion 
was  no  fooner  made,  than  it  was  quafhed  by  the  au- 
thority of  wifer  men.  Thus  Eufebius  obferves,  that 
Pinytus,  bifhop  of  GnofTos  in  Crete,  was  for  laying 
the  law  of  celibacy  upon  his  brethren;  but  Dionyfius 
bifhop  of  Corinth  wrote  to  him,  that  he  mould  confi- 
der  the  weaknefs  of  men,  and  not  impofe  that  heavy 
burden  on  them.  In  the  council  of  Nice,  anno  325, 
the  motion  was  renewed  for  a  law  to  oblige  the  cler- 
gy to  abftain  from  all  conjugal  fociety  with  their  wives, 
whom  they  had  married  before  their  ordination  :  but 
Paphnutius,  a  famous  Egyptian  bifhop,  and  one  who 
Limfelf  never  was  married,  vigoroufly  declaimed  a- 
gainft  if,  upon  which  it  was  unanimously  rejected.  So 
Socrates  and  Sozomen  tell  the  ftory ;  to  which  all 
that  Valefius,  after  Bellarmin,  has  to  fay,  is,  that  he 
fufpects  the  truth  of  it.  The  council  in  Trullo,  held 
in  692,  made  a  difference  in  this  refpect  between  bi- 
fhopsand  prefbyters;  allowing  prefbyters,  deacons,  and 
all  the  inferior  orders,  to  cohabit  with  their  wives  after 
ordination  ;  and  giving  the  Roman  church  a  fmart  re- 
buke, for  the  contrary  prohibition,  but  at  the  fame  time 
laying  an  injunction  upon  bifhops  to  live  feparate  from 
their  wives,  and  appointing  the  wives  to  betake  them- 
felves  to  a  monaftic  life,  or  become  deaconefTes  in  the 
church.  And  thus  was  a  total  celibate  eftablifhed  in 
the  Greek  church,  as  to  bifhops,  but  not  any  others. 
In  the  Latin  church,  the  like  eftablifhment  was  alfo 
made,  but  by  flow  fleps  in  many  places.  For  in  Africa, 
even  bifhops  themfelves  cohabited  with  their  wives 
at  the  time  of  the  council  of  Trullo.  The  celibacy 
of  the  clergy,  however,  appears  of  an  ancient  Hand- 
ing, if  not  of  command  and  neceflity,  yet  as  of  coun- 
fel  and  choice.  But  as  it  is  clearly  neither  of  divine 
nor  apoftolical  inftitution,  it  is,  at  fTrft,  hard  to  con- 
ceive from  what  motive  the  court  of  Rome  perfifled 
fo  very  obflinately  to  impofe  this  inftitution  on  the 
clergy.  But  we  are  to  obferve  that  this  was  a  lead- 
ing ftep  to  the  execution  of  the  project  formed  of 
making  the  clergy  independent  of  princes,  and  ren- 
dering them  a  feparate  body  to  be  governed  by  their 
own  laws.  In  effect,  while  priefts  had  children,  it  was 
very  difficult  to  prevent  their  dependence  on  princes, 
whofe  favours  have  fuch  an  influence  on  private  men  ; 
but  having  no  family,  they  were  move  at  liberty  to  ad- 
here to  the  Pope. 

CELIDOGRAPHIA,  the  defcription  of  the  fpots 
which  appear  on  the  furfaces  of  the  fun  and  planets. 
See  Astronomy,  n°  58,  &c. 

CELL,   cella,  in  ancient  writers,  denotes  a  place 

or  apartment   ufually  under  ground,  and   vaulted,  in 

which  were  ftored  up  fome  fort  of  necefTaries,  as  wine, 

honey,   and  the  like  ;  and  according  to  which  it  was 

Vol.  IV, 


called  Cella  Vinaria,  Olearia,  Mellaria,  4c.  The  word       CelU 
is  formed  from  the  Latin  celare,  to  conceal.  It 

Cella   was  alfo  ufed  for  the  lodge  or  habitation  of  ,,  Cdlar- 
a  common  proftitute,  as  being  anciently  under  ground, 
hence  alfo  denominated  fornix. 

Intravit  calldum  teteri  centone  lupanar, 

Et  cellam  vacuum.  Juv.  Sat.  vi.  ver.  121. 

On  which  place  an  ancient  fcholiaft  remarks,  that  "the 
names  of  the  whores  were  written  on  the  doors  of  their, 
feveral  cells  ;  by  which  we  learn  the  meaning  of  lit- 
fcrlpta  cella  in  Martial,  lib.  xi.  eu.  46. 

Cella  was  alfo  applied  to  the  bed-chambers  of  do- 
meftics  and  fervants  ;  probably  as  being  low  and  nar- 
row.— Cicero,  inveighing  againfl  the  luxury  of  Anto- 
ny, fays,  the  beds  in  the  very  celiac  of  his  fervants 
were  fpread  with  pompous  purple  coverlets. 

Cella  is  alfo  applied  to  the  members  or  apartments 
of  baths.  Of  thefe  there  were  three  principal,  calied/W- 
gidaria,  tepidarla,  and  caldaria  ;  to  which  may  be  ad- 
ded a  fourth,  called  cella  ajfa,  and  {omeumes  fudai  oria. 

Cella  likewife  fignified  the  adyta,  or  inmoft  and 
moll  retired  parts  of  temples,  wherein  the  images  of 
the  gods  to  whom  the  edifices  were  confecrated  were 
preferved.  In  this  fenfe  we  meet  with  cella  Jovis,  cella 
Concordia,  &c. 

Cell  is  alfo  ufed  for  a  lefTer  or  fubordinate  fort  of 
minifter  dependent  on  a  great  one,  by  which  it  was 
erected,  and  continues  (till  to  be  governed.  The  great 
abbeys  in  England  had  molt  of  them  cells  in  places 
diftant  from  the  mother  abbey,  to  which  they  were  ac- 
countable, and  from  which  they  received  their  fupe- 
riors.  The  alien  priories  in  England  were  cells  to 
abbeys  in  Normandy,  France,  Italy,  &c.  The  name  cell 
was  alfo  given  to  rich  and  confiderable  monafteries  not 
dependent  on  any  other. 

Cell  fignifies  alfo  a  little  apartment  or  chamber, 
fuch  asthofe  wherein  the  ancient  monks,  felitaries,  and 
hermits,  lived  in  retirement.  Some  derive  the  word 
from  the  Hebrew  $63,  i.  e. "  a  prifon,  or  place  where 
any  thing  is  fhut  up." 

The  fame  nameisftill  retained  in  divers  monafteries. 
The  dormitory  is  frequently  divided  into  fo  many  cells 
or  lodges.  The  Carthufians  have  each  a  feparate  houfe} 
which  ferves  them  as  a  cell,  The  hall  wherein  the 
Roman  conclave  is  held,  is  divided,  by  partitions,  into 
divers  cells,  for  the  feveral  cardinals  to  lodge  in. 

Cell  is  alfo  a  name  given  to  the  little  divifions  in 
honey-combs,  which  are  always  regular  hexagons.  See 
Bee. 

Cell,  in  botany,  is  applied  to  the  hollow  places  be- 
tween the  partitions  in  the  pods,  hufks,  and  other  feed- 
vefTels  of  plants  ;  according  as  there  is  one,  two,  three, 
ixc.  of  thefe  cells,  the  veffel  is  faid  to  be  unilocular,  bi- 
locular,  trilocular,  &c. 

Cells,  in  anatomy,  little  bags,  or  bladders,  where 
fluids  or  other  matters  are  lodged  ;  called  loculi,  cellule, 
Sec.  Thus  the  cellula  adipofa  are  the  little  cells  where 
the  fat  is  contained  ;  cellula  in  the  colon,  are  fpaces 
wherein  the  excrements  are  detained  till  voided, 
&c. 

CELLAR,  (Ccllariuin)  in  ancient  writers,  deno:es 
the  fame  with  cella,  viz.  a  confervatory  of  eatables,  or 
drinkables. 

N  n  Cellar 
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Cellar  differs  from  vaalr,  as  the  latter  is  fuppofcd  to 
be  deeper,  the  former  being  frequently  little  below  the 
firface  of  the  ground.  In  which  fenfe,  ceilarium  only 
differed  from  p&nus,  as  the  former  was  only  a  ftore-houfe 
for  feveral  days,  the  latter  for  a  long  time.  Thus  it 
is,  the  batfroperatse,  a  fort  of  ancient  Cynics,  are  faid 
by  St  Jerome  to  carry  cellar  about  with  them. 

Ceilarium  alfo  denoted  an  allowance  of  bread,  wine, 
oil  or  other  provition,  furnilhed  out  of  the  cella,  to 
the  ufe  of  the  governor  of  the  province  and  his  officers, 
&c.  In  which  fenfe,  the  word  amounts  to  much  the 
fame  with  annona. 

Cellars,  in  modern  building,  are  the  loweft  rooms 
in  a  houfe,  the  ceilings  of  which  ufually  lie  level  with 
the  furface  of  the  ground  on  which  the  houfc  is  built ; 
or  they  are  fituated  under  the  pavement  before  the 
houfe,  efpecially  in  ftreets  and  fquares. 

Cellars,  and  other  places  vaulted  under  ground,  were 
called  by  the  Greeks  hypogcea  :  the  Italians  ftill  call 
them  fundi  delle  cafe. 

CELLARER,  of  Cellerer,  (Cellerarius  or  Cella- 
rius),  an  officer  in  monafteries,  to  whom  belong  the 
care  and  procurement  of  provisions  for  the  convent. 
The  denomination  is  faid  to  be  borrowed  from  the  Ro- 
man law,  where  cellarius  denotes  an  examiner  of  ac- 
counts and  expences.     Ulpian  defines  it   thus  :  *  Cel 
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was  bred  a  jeweller  and  goldfmith,  but  feems  to  have 
had  an  extraordinary  genius  for  the  fine  arts  in  gene- 
ral.    He  was  cotemporary  with  Michael  Angelo,  and 
Julio   Romano,  and   was  employed  by   popes,  kings, 
and  other  princely    patrons  of  fciences  and   arts,  fo 
highly  cultivated  in  the  days  of  Leo  X.  and  Charles  V. 
fome  of  his   productions  being  efteemed    moft   exqui- 
lite.     He  lived  to  a  very   confiderable  old    age;  and 
his  life,  almoft  to  the  laft,  was  a  continued  fcene  of 
adventure,  perfection,    and  misfortune,    truly  won- 
derful.    He  wrote  his  own  hiftory,  which  was  not, 
however,  publifhed  till  the  year  1730,  probably  on  ac- 
count of  the  exceffive  freedom  with  which  he  therein 
treated  many  diftinguifhed  perfonages  of  Italy  and  other 
countries.     It  was  tranflated  into  Englifh  by  Dr  Nu- 
gent in  1 771,  to  which  the  reader  is  referred,  as  it 
will  not  admit  of  an  abridgement  foitable  to  the  defign 
of  this  work. 

CELLULAR,  in  a  general  fenfe,  is  applied  to  any 
thing  confifting  of  fin  gle  cells. 

Cellular  Membrane. Set  ANATOMY,n°83,  etfeq. 
CELOSIA,  cocks-comb:  A  genus  of  the  mono- 
gynia  order,  belonging  to  the  pentandriaclafs  of  plants; 
and  in  the  natural  method  ranking  under  the  54th  or- 
der, Mifcellanea.  The  calyx  is  triphyllous;  the  corolla 
is  five-petalled  in  appearance  ;  the  ftamina  are  conjoined 


counts  and  expences.     uipian  ucuucs  u   mu3  .     ~«,-     IO  „.v  r~ ^  .  L„  •„„ 

lerarius    id  eft,  ideo  praepofitus  ut  rationcs  falvae  fint."     at  the  bafe  to  the  plaited  neclanum  ;  the  capfule  gaping 
The  cellerarius  was  one  of  the  four  obedie?itiarii,  or     horizontally.      There   are  eighty  fpecies,  of  which  the 


great  officers  of  monafieries  :  under  his  ordering  was 
the piftrinam  or  bakehoufe,  and  the  brac'mum,or  brew- 
houfe.  In  the  richer  houfes  there  were  particular 
lands  fet  apart  for  the  maintenance  of  his  office,  called 
in  ancient  writings  ad  cibinn  mo?iachoruvi.  The  celle- 
rarius was  a  great  man  in  the  convent.  His  whole 
office  in  ancient  times  had  a  refpecr  to  that  origin  : 
he  was  to  fee  his  lord's  corn  got  in,  andlaid  up  in 
granaries  ;  and  his  appointment  confifted  in  a  certain 
proportion  thereof,  ufually  fixed  at  a  thirteenth  part 
of  the  whole,  together  with  a  furred  gown.  The 
office  of  cellarer  then  only  differed  in  name  from  thofe 
of  bailiff  and  minftrel  ;  excepting  that  the  cellarer  had 


moft  worthy  of  notice  is  the  criftata,  or  common  cocks- 
comb, fo  called  on  account  cf  its  crefted  head  of  flowers, 
refembling  a  cock's  comb;  of  thefe  there  are  a  great 
variety  of  fpecies.  The  principal  colours  of  their 
flowers  are  red,  purple,  yellow,  and  white  ;  but  there 
are  fome  whofe  heads  are  variegated  with  two  or  three 
colours.  The  heads  arefometimes  divided  like  a  plume 
of  feathers,  and  are  of  a  beautiful  fcarlet  colour.  Thefe 
plants  are  very  tender  exotics,  and  require  a  great  deal 
of  care  to  cultivate  them  in  England.  Three  hot- 
beds muft  be  prepared  ;  a  fmall  one  in  March,  on 
which  to  raife  the  plants  an  inch  or  two  in  height  ; 
a  fecond  in  April,  of  larger  dimenfions,  in  which   to 


or  nail  in  ana  mmitrci  ;  cxccuung  iu«u  i"<-  >->■»'""  "■»«  =•  "-■ —  -- r-~>         —o  \      .  c 

the  receipt  of  his  lord's  rents  through  the  whole  extent  tranfplant  them  when  proper  ;  and  a  third  in  May  for 

of  h;s  iurifdidion  a  large  frame,  to  receive  them  tranfplanted  into  pots, 

Cellarer  was  alfo  an  officer  in  chapters,  to  whom  to  remain  till  the  end  of  June  or  beginning  of  July  to 


belonged  the  care  of  the  temporals,  and  particularly 
the  distributing  of  bread,  wine,  and  money  to  canons, 
on  account  of  their  attendance  in  the  choir.  In  fome 
places  he  was  called  cellarer,  in  others  bitrfer,  and  in 
others  currier. 

CELLARIUS,    (Chrifiopher)    was   born  in   1638, 

at  Smalcade  in  Franconia,  of  which  town  his  father  was 

minifter.     He  was  fucceffively  rector  of  the  colleges 

at  Weymar,  Zeits,  and  Merfbourg  ;  and  the  king  of 

Pruffia'having  founded  an  univerfity  at  Hall  in  1693, 

be  was  prevailed  on  to  be  profeffor  of  eloquence  and 

hiftory  there,  where  he  compofed  the  greateft  part  of 

his  works.    His  great  application  to  ftudy  battened  the 

infirmities  of  old  age  ;  for  it  is  faid,  he  would  fpend 

whole  days  and  nights  together  at  his  books,  without 

any  attention  to  his  health,  or  even  the  calls  of  nature. 

His  works  relate  to  grammar,  geography,  hiftory,  and 

the    oriental  languages,  and  the  number  of  them  is 

amazing.     He  died  in  1707. 

CELLINI,  (Benvemito)  an  eminent  fhtuary,  who 


grow  to  full  fize:  all  of  which  hot-beds  muft  be  cover- 
ed with  frames  and  glaffes,  and  have  five  or  fix  inches 
depth  of  fine  rich  light  earth  for  the  reception  of  the 
feed  and  plants  ;  and  in  the  fecond  and  third  hot-bed, 
the  frames  muft  occafionally  be  raifed  or  augmented, 
according  as  the  plants  (hall  rife  in  height. 

CELSIA,  in  botany  :  A  genus  of  the  angiofpermia 
order,  belonging  to  the  tridynamia  clafs  of  plants;  and 
in  the  natural  method  ranking  under  the  28th  order, 
Lurida.  The  calyx  is  quinquepartite  :  the  corolla 
wheel-fhaped ;  the  filaments  bearded  or  woolly  ;  the 
capfule  bilocular. 

CELSUS,  (Aurelius  Cornelius)  a  celebrated  phyfi- 
cian  of  the  fir  ft  century,  who  wrote  eight  books  on 
medicine,  in  elegant  Latin.  He  was  the  Hippocra- 
tes of  the  Latins,  and  Quintilian  gives  him  a  high  eii- 
logium.  The  great  Boerhaave  tells  us,  that  Celfus  is 
one  of  the  bed  authors  of  antiquity  for  letting  us  inio 
the  true  meaning  and  opinions  of  Hippocrates ;  and 
that,  without  him,  the  writings  of  this  father  in  phy- 
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Cetfus  fc  would  be  often  unintelligible,  often  mifimderftood 
Celtas!     by  us.     He  (hows  us  alfo,  how  the  ancients  cured  dif- 

« '  tempers   by  friction,  bathing,  &c      His  eight  books 

de  Midicina  have  been  feveral  times  printed.  The  £1- 
zivir  edition,  in  the  year  1650,  by  Vander  Linden,  is 
the  bell,  as  being  entirely  corrected  from  his  manu- 
fcripts. 

Celsus,  an  Epicurean  philofopher,  in  the  fecond 
century.  He  wrote  a  work  againlt  the  Christians,  en- 
titled, The  true  Difcourfe  ;  to  which  Origen,  at  the  de- 
fire  of  Ambrofe  his  friend,  wrote  a  learned  anfwer.  To 
this  philofopher  Lucian  dedicated  his  Pfeudomanies. 

CELTiE,  orCELTEs,  an  ancient  nation,  by  which 
moflof  the  countries  of  Europe  are  thought  to  have 
been  peopled.  The  compilers  of  the  Univerfal  Histo- 
ry are  of  opinion,  that  they  are  de-fcended  from  Gomer 
the  eldeft  fon  of  Japhet,  the  fonof  Noah.  They  think 
that  Gomer  fettled  in  the  province  of  Phrygia  in  Afia  : 
Afhkenaz  his  eldeft  fon,  or  Togarmah  his  youngeSt,  or 
both,  in  Armenia,  and  Riphath  the  fecond  fon  in  Cap- 
padocia.  When  they  fpread  themfclves  wider,  they 
feem  to  have  moved  regularly  in  columns  without  in- 
terfering with  or  disturbing  their  neighbours.  The 
descendants  of  Gomer,  or  the  Celt  as,  took  the  left  hand, 
infenfibly  fpreading  themfelves  weftward  towards  Po- 
land, Hungary,  Germany,  France,  and  Spain  ;  while 
the  defcendants  of  Magog,  Gomer's  brother,  moving 
eaftward,  peopled  Tartary. 

In  this  large  European  tract.,  the  Celtes  began  to  ap- 
pear a  powerful  nation  under  a  regular  monarchy,  or 
rather  under  feveral  considerable  kingdoms.  Mention 
is  made  of  them  indeed  in  fo  many  parts  of  Europe,  by 
ancient  geographers  and  hiftorians,  that  Ortelius  took 
Celtica  to  be  a  general  name  for  the  continent  of  Eu- 
rope, and  made  a  map  of  it  bearing  this  title.  In  thofe 
parts  ofAfia,  which  theypoffeffed,as  well  as  in  thediffer- 
ent  parts  of  Europe,  the  Celtes  went  by  various  names. 
In  Leffer  Afia  they  were  known  by  the  names  of 
"Titans,  and  Sacks  ;  in  the  northern  parts  of  Eu- 
rope, by  thofe  of  Cymmerlans,  Cymbrians,  Sec.  ;  and 
in  the  fouthern  parts  they  were  called  Celtes,  Cauls,  or 
Galatians. 

With  refpeel  to  the  government  of  the  Celtes  we 
are  entirely  in  the  dark.  All  we  know  is,  that  the 
curetes,  and  afterwards  druids  and  bards,  were  the 
interpreters  of  their  laws  ;  judged  all  caufes  whether 
criminal  or  civil  ;  and  their  fentence  was  reckoned  fo 
facred,  that  whoever  refufed  to  abide  by  it  was  by 
them  excluded  from  aflitting  at  their  facred  rites  ;  af- 
ter which  no  man  dared  converfe  with  hira  ;  fo  that 
this  punifhment  was  reckoned  the  moft  fevere  of  all, 
even  feverer  than  death  itfelf. 

They  neither  reared  temples  nor  Statues  to  the  deity, 
but  destroyed  them  wherever  they  could  find  them, 
planting  in  their  Stead  large  Spacious  groves  ;  which 
being  open  on  the  top  and  lides,  were,  in  their  opini- 
on, more  acceptable  to  the  divine  Being,  who  is  ab- 
folutely  nnconfined.  In  this  their  religion  feems  to 
have  refembled  that  of  the  Perfees  and  difciples  of 
Zoroafter.  The  Celtes  only  differed  from  them  in 
making  the  oak  inftead  of  the  fire  the  emblem  of  the 
deity  ;  in  chooSing  that  tree  above  all  others  to  plant 
their  groves  with,  and  attributing  feveral  fupernatural 
virtues  both  to  its  wood,  leaves,  fruit,  and  mifsietoe  ; 
all  which  were  made  ufe  of  in  their  facrifices  and 


other  parts  of  their  worfhip.  But  after  they  had  adopt- 
ed the  idolatrous  fuperitition  of  the  Romans  and  other 
nations,  and  the  apotheofis  of  their  heroes  and  prin- 
ces, they  came  to  worShip  them  much  in  the  fame 
manner  :  as  Jupiter  under  the  name  of  Taran,  which 
in  the  Celtic  Signifies  thunder:  Mercury,  whom  fome 
authors  call  Hsus  or  Hefus,  probably  from  the  Celtic 
huadh,  which  Signifies  a  dog,  and  might  be  the  Av.ubis 
latrans  of  the  Egyptians.  But  Mars  was  held  in  the 
greateft  veneration  by  the  warlike,  and  Mercury  by 
the  trading  part  of  the  nation.  The  care  of  religion 
was  immediately  under  their  curetes,  lince  known  by 
the  name  of  druids  and  bards.  Thefe  were,  as  Cas- 
far  tells  us,  the  performers  of  facrifices  and  all  re- 
ligious rites,  and  expounders  of  religion  to  the  people. 
They  alfo  instructed  youth  in  all  kinds  of  learning, 
fuch  as  philofophy,  aftronomy,  aftrology,  &c.  Their 
doctrines  were  taught  only  by  word  of  mouth,  efteem- 
ing  them  too  facred  to  be  committed  to  writing. 
Other  more  common  fubjecls,  fuch  as  their  hymns  to 
their  gods,  the  exploits  of  princes  and  generals  in  time 
of  war,  and  especially  before  a  battle,  were  couched 
in  elegant  verfe,  and  recited,  or  rather  fung,  on  all 
proper  occafions  ;  though  even  thefe  were  alfo  kept 
from  vulgar  eyes,  and  either  committed  to  memory, 
or  if  to  writing,  the  whole  was  a  fecret  to  all  the 
laity.  The  latter  indeed  feems  the  moSt  probable,  if 
what  Casfar  hints  be  true  ;  namely,  that  thefe  poetic 
records  were  increafed  in  his  time  to  fuch  a  bulk,  that 
it  took  up  a  young  bard  near  20  years  to  learn  them 
by  heart.  Diodorus  tells  us  farther,  that  thefe  poets 
ufed  to  accompany  their  fongs  with  inltrumental  mulic, 
fuch  as  that  of  organs,  harps,  and  the  like;  and  that 
they  were  held  in  fuch  veneration,  that  if,  in  the  time 
of  an  engagement  between  two  armies,  one  of  thefe 
bards  appeared,  both  fides  immediately  ceafed  fighting. 
The  reafon  of  this  was,  that  they  were  univerfally  be- 
lieved to  be  prophets  as  well  as  poets  ;  fo  that  it  was 
thought  dangerous  as  well  as  injurious  to  difobey  what 
they  fuppofed  came  from  their  gods.  Thefe  prophetic 
philofophers  kept  academies,  which  were  reforted  to 
not  only  by  a  great  number  of  their  own  youth,  but  alfo 
of  thofe  from  other  countries,  infomuch  that  AriStotle 
fays  their  philofophy  paSfed  from  thence  into  Greece, 
and  not  from  Greece  thither.  Diodorus  likewife 
quotes  a  paffage  from  Hecateus,  which  is  greatly  in 
their  praife  ;  viz.  that  the  druids  had  fome  kind  of  in- 
struments by  which  they  could  draw  distant  objects 
nearer,  and  make  them  appear  larger  and  plainer  ; 
and  by  which  they  could  difcover  even  feas,  mountains, 
and  valleys,  in  the  moon.  But  whatever  might  be  their 
learning,  it  is  certain,  that  in  procefs  of  time,  they 
adopted  feveral  very  barbarous  cuftoms,  fuch  as  Sacrifi- 
cing human  victims  to  their  gods  as  more  acceptable  to 
them  than  thofe  of  any  other  animals.  And  Diodorus 
tells  us  of  another  inhuman  cuftom  they  ufed  in  their 
divinations,  especially  in  great  matters,  which  was 
done  by  killing  fome  of  their  Slaves,  or  Some  prifoners 
of  war,  if  any  they  had,  with  a  fcimetar,  to  draw  their 
augury  from  the  running  of  his  blood  from  his  man- 
gled limbs. 

For  the  hiftory,  &c.  of  the  different  Celtic  nations 
fee  the  article  Gaul,  &c. 

Celtes,  certain  ancient  instruments  of  a  wedge- 
like  form,  of  which  feveral  have  been  difcovered  in 
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Celtiheria  different  parts  of  Great-Britain.      Antiquarians  have 
Ccltis.     generally   attributed   them   to   the  Celtas  ;  but,  not  a- 
greeing  as  to  their  ufe,  diftinguifhed  them  by  the  a- 
bove  unmeaning  appellation.  But  MrWhittaker  makes 
it  probable  that   they  were  Britifh  battle-axes.     See 

B  ATTLE-Jx.   - 

CELTIBERIA,   (anc.  geog.)  a  county  of  the  Hi- 
ther Spain,  along  the  right  or    fouth-weft  fide  of  the 
river  Iberus;  though  fometimes  the  greatefl  part  of 
Sjiain  was  called  by  the  name  of  Celtlberia.     The  peo- 
ple were  denominated  Ce/tifori,  or  the  Celtse  feated  on 
the  Iberus.     They  were  very  brave  and  warlike,  their 
cavalry  in   particular  was  excellent.      They   wore  a 
black  and  rough  cloak,  the   fhag  of  which  was  like 
goat's  hair.     Some  of  them  had  light  bucklers  like  the 
Gauls  ;  other   hollow  and  round  ones  like  thofe  of  o- 
iher  nations.     They  all  wore  boots  made  of  hair,   and 
iron  helmets  adorned  with  crefts  of  a  purple  colour. 
They   ufed   fwords  which  cut  on  both  fides,   and  poi- 
nards  of  a  foot  long.     Their  arms  were  o/an  admira- 
ble temper,   and  are  faid  to  have  been  prepared  in 
the  following  manner  :  they  buried  plates  of  iron  un- 
der ground,  where  they  let  them  remain  till  the  ruft 
had  eaten  the  weakeft  part  of  the  metal,  and  the  reft 
was  confequently  hard  and  firm.  Of  this  excellent  iron 
they  made   their  fwords,  which  were  fo  ftrong  and 
well   tempered,  that  there  was  neither  buckler  nor 
helmet  that  could  refill  their  edge.     The  Celtiberians 
were  very  cruel  towards  their  enemies  and  malefac- 
tors, but  mowed  the  greateft  humanity  to  their  guefts. 
They  not  only  cheerfully  granted  their  hofpitality  to 
ftrangers   who    travelled  in  their  country,    but  were 
dclirous  that  they  fhould  ftek  protection  under  their 
roof. 

CELTIS,  La  botany  :  A  genus  of  the  moncecia 
order,  belonging  to  the  polygamia  clafs  of  plants ;  and 
in  the  natural  method  ranking  under  the  53d  order, 
Scabridtz.  It  is  an  hermaphrodite  plant  :  The  female 
talyx  is  quinquepartite  ;  there  is  no  corolla  ;  there  are 
five  ftamina,  and  two  ftyles.  The  fruit  is  a  monofper- 
mous  plum.  In  the  male,  there  is  no  calyx  :  the  co- 
rolla is  hexapetalous  ;  there  are  fix  ftamina,.and  an 
embryo  of  a  piftillum.  There  are  three  fpecies,  all  of 
ihem  deciduous,  viz. 

1.  The  Auftralis  or  Southern  Celtis,  a  deciduous  tree, 
native  of  Africa  and  the  South  of  Europe.  2.  The 
Occidental-is  or  Weftern  Celtis,  a  native  of  Virginia. 
And  2.  The  Orientalis  or  Eaftern  Celtis,  a  native  of 
Armenia.  The  two  firft  fpecies  grow  with  large,  fair, 
ftraight  Items  ;  their  branches  are  numerous  and  dif- 
fufc  ;  their  bark  is  of  a  darkiih  grey  colour  ;  their 
leaves  are  of  a  plcafant  green  ;  three  or  four  inches 
long,  deeply  fcrrated,  end  in  a  narrow  point,  nearly 
refemble  the  leaves  of  the  common  ftinging-nettle, 
and  ^continue  on  the  trees  till  late  in  the  autumn  :  So 
that  one  may  eafily  conceive  what  an  agreeable  variety 
thefe  trees  would  make.  Add  to  this,  their  (hade  is 
admirable.  The  leaves  are  late  in  the  fpring  before 
they  (how  themfelves  ;  but  they  make  amends  for  this, 
by  retaining  their  verdure  till  near  the  clofe  of  autumn, 
and  then  do  not  refemble  molt  deciduous  trees,  whofe 
leaves  (how  their  approaching  fall  by  the  change  of 
their  coloi:r  ;  but  continue  to  exhibit  themfelves  of  a 
pleafant  green  even  to  the  laft.  Hanbury  fpeaks  high- 
ly of  the  celtis  as  a  timber-tree  :  he  fays,  "  The  wood 


of  the  Lote-tree  is  extremely  durable.  In  Italy  they 
make  their  flutes,  pipes,  and  other  wind-inftruments 
of  it.  With  us  the  coach-makers  ufe  it  for  the  frames 
of  their  vehicles."  Millar  mentions  alfo  the  wood  of 
the  Occidentalis  being  ufed  by  the  coach-makers.  The 
third  fpecies  will  grow  to  about  twelve  feet ;  and  the 
branches  are  numerous,  fmooth,  and  of  a  greenifn  co- 
lour. The  leaves  are  frnaller  than  thofe  of  the  other 
forts,  though  they  are  of  a  thicker  texture,  and  of  a 
lighter  green.  The  flowers  come  out  from  the  wings 
of  the  leaves,  on  fiender  foot-ftalks  :  They  are  yellow- 
ilh,  appear  early  in  the  fpring,  and  are  fucceeded  by 
large  yellow  fruit. 

Propagation,  ire.      All*  the  fpecies  are  propagated 
from  feeds,  which  ripen  in  England,  if  they  have  a  fa- 
vourable autumn  ;  but  the  foreign  feeds  are  the  mod: 
certain  of  producing  a  crop.      Thefe  feeds  fhould  be 
fown,  foon  after  they  are  ripe,  either  in  boxes,  or  in  a 
fine  warm  border  of  rich  earth,  a  quarter  of  an  inch 
deep  ;  and  in  the  following  fpring  many  of  the  yonng 
plants  will  appear  ;  though  a  great  part  often  lie   till 
the  fecond  fpring  before  they  fhow    their  heads.     If 
the  feeds  in  the  beds  fhoot  early  in  the  fpring,  they 
fhould  be  hooped,  and    protected  by    mats  from   the 
frofts,   which  would  nip  them  in  the  bud.      When  all 
danger  from  frofts  is  over,  the  mats  fhould  be  laid  a- 
fide  till  the  parching  beams  of  .the  fun  get  powerful  j 
when,  in  the  day  time,  they  may  be  laid  over  the  hoops 
again,  to  fcreen  the  plants  from  injury.     The  mats 
mould  be  conftantly  taken  off  every  night,    and  the 
young  plants  fhould  never  be  covered  cither  in  rainy 
or  cloudy  weather.     During  the  whole  furamer,  thefe 
feedlings  fhould  be  frequently  watered  in  dry  weather, 
and  the  beds  kept  clean  of  weeds,  &c.     Inthe  autumn, 
they  mult  be  protected  from  the  frofts,  which  often 
come  early  in  that  feafon,  and  would  not  fail  to  de- 
ftroy  their  tops.     The  like  care  lhonld  be  continued 
all  winter  to  defend  them  from  the  fame  enemies.     In 
this  feminary   they  may   remain,  being  kept  clean  of 
weeds  and  watered  in  dry  weather,    till  the  end  of 
June,  when  they  fhould  be  taken  out  of  their  beds, 
and  planted  in  others  at  fix  inches  diftance.     And  here 
let  no  one  (continues  Hanbury)  be  ftartled  at  my  re- 
commending the  month  of  June  for  this  work  ;   fori 
have  found    by  repeated   experience,  that  the  plants 
will  be  then  almoft  certain  of  growing,  and  will  con- 
tinue their  fhoots  till  the  autumn  ;  Whereas  1  have  e- 
ver  perceived,  that  many  of  thofe  planted  in  March, 
have  frequently   perifhed,  and  that'  thofe  which    did 
grow  made  hardly  any  fhoot  that  year,  and  fhowed  the 
early  figure  of  a  ftunted  tree.     In  June,   therefore,  let 
the  ground  be  well  dug,  and  prepared  for  this  work  ; 
and  let  the  mould  be  rich  and  good  :    But  the  opera- 
tion of  removing  muft  be  deferred  till  rain  comes  ;  and- 
if  the  feafon  fhould  be  dry,  this  work  may  be  poftpon- 
ed  till  the  middle  of  July.     After  a  fhower,  therefore, 
or  a  night's  rain,  let  the   plants  be  taken  out  of  their 
beds,  and  pricked  out  at  fix  inches  diftance  from  each 
other.     After  this,  the  beds  in  which  they  are  planted 
fnould  be  hooped,  and  covered  with  mats  when  the  fun 
fhines  ;   but  thefe  muft  always  be  taken  away  at  night, 
as  well  as  in  rainy  or  cloudy  weather.      With  this  ma- 
nagement, they  will  have  fhot  to  a  good  height  by  the 
autumn,  and  have  acquired    fo    much    hardnefs    and 
as.  to  need  no  farther  care  than  to  be  kept" 
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Cement,  clear  of  weeds  for  two  or  three  years  ;  when  they  may 
'  by  planted  out  in  places  where  they  are  to  remain,  or 
fet  in  the  nurfery,  to  be  trained  up  for  larger  dandards. 
The  bed  feafon  for  planting  out  thefe  dandard  trees 
is  the  latter  end  of  October,  or  beginning  of  Novem- 
ber; and  in  performing  that  operation,  the  ufual  rules 
mud  be  obferved  with  care.  The  foil  for  the  lote-tree 
mould  be  light,  and  in  good  heart  ;  and  the  iituation 
ought  to  be  well  defended,  the  young  moots  being  very 
liable  to  be  deftroyed  by  the  winter's  frofts. 

CEMENT,  in  a  general  fenfe,  any  glutinous  fub- 
dance  capable  of  uniting  and  keeping  things  together 
in  clofe  cohefion.  In  this  fenfe  the  word  ceijietit  com- 
prehends mortar,  folder,  glue,  ire.  but  has  been  gene- 
rally redrained  to  the  compofuions  ufed  for  holding 
together  broken  giants,  china,  and  earthen  ware.  For 
this  purpofe  the  juice  of  garlic  is  recommended  as  ex- 
ceedingly proper,  being  both  very  ftrong,  and,  if  the 
operation  is  performed  with  care,  leaving  little  or  no 
mark.  Quicklime  and  the  white  of  an  egg  mixed 
together,  and  expeditioufly  ufed,  are  alfo  very  proper 
for  this  purpofe.  Dr  Lewis  recommends  a  mixture 
of  quicklime  and  cheefe,  in  the  following  manner: 
te  Sweet  cheefe  ihaved  thin  and  dirred  with  boiling 
hot  water,  changes  into  a  tenacious  Mime  which  does 
not  mingle  with  the  water.  Worked  with  frefh  par- 
cels of  hot  water,  and  then  mixed  upon  a  hot  ftone 
with  a  proper  quantity  of  unflaked  lime,  into  the  con- 
fidence of  a  parte,  it  proves  a  ftroug  and  durable  ce- 
ment for  wood,  ftone,  earthen-ware,  and  glafs.  When 
thoroughly  dry,  which  will  be  in  two  or  three  days,  it 
is  not  in  the  leafl  acted  upon  by  water.  Cheefe  barely 
beat  with  quicklime,  as  directed  by  fome  of  the  che- 
mifts  for  ltuing  cracked  glaffes,  is  not  near  fo  effica- 
cious." A  compofition  of  the  drying  oil  of  linfeed 
and  white-lead  is  alfo  ufed  for  the  fame  purpofes,  but  is 
greatly  inferior. 

Cement  in  building,  is  ufed  to  denote  any  kind  of 
mortarof  a  dronger  kind  than  ordinary.  The  cement 
commonly  ufed  is  of  two  kinds;  hot,  and  cold.  The 
hot  cement  is  made  of  rofin,  bees  wax,  brick  duft,  and 
chalk,  boiled  together.  The  bricks  to  be  cemented 
are  heated,  and  rubbed  one  upon  another,  with  cement 
between  them.  The  cold  cement  is  that  above  de- 
fcribed  for  cementing  china,  ire.  which  is  fometimes, 
though  rarely,  employed  in  building. 

The  ruins  of  the  ancient  Roman  buildings  arc  found 
to  cohere  fo  flrongiy,  that  mod  people  have  imagined 
the  ancients  were  acquainted  with  fome  kind  of  mor- 
tar, which,  in  comparifon  of  ours,  might  juftly  be  call- 
ed cement;  and  that  to  our  want  of  knowledge  of  the 
materials  they  ufed,  is  owing  the  great  inferiority  of 
modern  buildings  in  their  durability.  In  1770,  one 
M.  Loriot,  a  Frenchman,  pretended  to  have  difcover- 
td  the  fecret  of  the  ancient  cement,  which,  according 
to  him,  was  no  more  than  a  mixture  of  powdered  qaiek- 
time  with  lime  which  had  been  long  flaked  and  kept 
underwater.  The  flaked  lime  was  firfl  to  be  made 
up  with  fand,  earth,  brick-duft,  &c  into  mortar  after 
the  common  method,  and  then  about  a  third  part  of 
quick-lime  in  powder  was  added  to  the  mixture.  This 
produced  an  almoft  inftantaneous  petrification,  fome- 
thing  like  what  is  called  the  fetting  of  alabafter,  but  in  3 
mnch  ftronger  degree  ;  and  was  poffeffed  of  many  won- 
derful qualities  needlefs  here  torelaie,  feeing  it  has  never 


been  known  to  fucceed  with  any  other  perfon  who  tried  Cement, 
it.  Mr  Anderfon,  in  his  effays  on  agriculture,  has 
difcuffed  this  fubject  at  confiderable  length,  and  feem- 
ingly  with  great  judgment.  He  is  the  only  perfon 
we  know,  who  has  given  any  rational  theory  of  the 
tifes  of  lime  in  building,  and  why  it  comes  to  be  the 
proper  bafis  of  all  cements.  His  account  is  in  fubftance 
as  follows: 

Lime  which  has  been  flaked  and  mixed  with  fand, 
becomes  hard  and  confident  when  dry,  by  a  procefs 
limilar  to  that  which  produces  the  natural  flalatlites 
in  caverns.  Thefe  are  always  formed  by  water  drop- 
ping from  the  roof.  By  fome  unknown  and  inexpli- 
cable procefs  of  nature,  this  water  has  diffolved  in  it  a 
fmall  portion  of  calcareous  matter  in  a  cauflic  date. 
As  long  as  the  water  continues  covered  from  the  air, 
it  keeps  the  earth  diffolved  in  if  ;  it  being  the  natural 
property  of  calcareous  earths,  when  deprived  of  their 
fixed  air,  to  diffolve  in  water.  But  when  the  fmall 
drop  of  water  comes  to  be  expofed  to  the  air,  the  cal- 
careous matter  contained  in  it  begins  to  attract  the 
fixable  part  of  the  atmofphere.  In  proportion  as  h 
does  fo,  it  alfo  begins  to  feparate  from  the  water,  and 
to  reaffume  its  native  form  of  limeftone  or  marble. - 
This  procefs  Mr  Anderfon  calls  a  cryflallizatic?i;  and 
when  the  calcareous  matter  is  perfectly  cryflallized  in 
this  manner,  he  affirms  that  it  is  to  all  intents  and 
purpofes  limeftone  or  marble  of  the  fame  confidence  as 
before:  and  "in  this  manner  (fays  he),  within  the 
memory  of  man,  have  huge  rocks  of  marble  been  form- 
ed near  Matlock  in  Derbyfhire."  If  lime  in  a  caudic 
date  is  mixed  with  water,  part  of  the  lime  will  be  dif- 
folved, and  will  alfo  begin  to  crydallize.  The  water 
which  parted  with  the  crydallized  lime,  will  then  be- 
gin to  act  upon  the  remainder,  which  it  could  not  dif- 
folve before  ;  and  thus  the  procefs  will  continue,  either 
till  the  lime  be  all  reduced  to  an  effete,  or  (as  he  calls 
it)  cryjlalline  date,  or  fomething  hinders  the  action  of 
the  water  upon  it.  It  is  this  crydallization  which  is 
obferved  by  the  workmen  when  a  heap  of  lime  is  mix- 
ed with  water,  and  left  for  fome  time  to  macerate.  A 
hard  cruft  is  formed  upon  the  furface,  which  is  igno- 
rantly  called  fro fling,  though  it  takes  place  in  dimmer  - 
as  well  as  in  winter.  If  therefore  the  hardnefs  of  the 
lime,  or  its  becoming  a  cement,  depends  entirely  oh 
the  formation  of  its  crydals,  it  is  evident,  that  the  per- 
fection of  the  cement  mud  depend  on  the  perfection 
of  the  cryftals,  and  the  hardnefs  of  the  matters  which 
are  entangled  among  them.  The  additional  fubdances 
ufed  in  making  of  mortar,  fuch  as  fand,  brick-dud,  or 
the  like,  according  to  Mr  Anderfon,  ferve  only  for  a 
purpofe  fimilar  to  what  is  anfwered  by  dicks  put  into 
a  veffel  full  of  any  faline  foiution,  namely,  to  afford  the 
crydals  an  opportunity  of  fattening  themfelves  upon  it. 
If  therefore  the  matter  interpofed  between  the  crydals 
of  the  lime  is  of  a  friable,  brittle  nature,  fuch  as  brick 
dud  or  chalk,  the  mortar  will  be  of  a  weak  and  imper- 
fect kind  ;  but  when  the  particles  are  hard,  angular, 
and  very  difficult  to  be  broken,  fuch  as  thofe  of  river 
or  pit-fand,  the  mortar  turns  out  exceedingly  good 
and  ftrong.  Sea-fand  is  found  to  be  an  improper  ma- 
terial for  mortar,  which  Mr  Anderfon  afcribes  to  its 
being  lefs  angular  than  the  other  kinds.  That  the. 
cryftallizaticn  may  be  the  more  perfect,  he  alfo  recom- 
mends a  large  quantity  of  water,  that  the  ingredients- 
be. 
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ba££  be  perfectly  mixed  together,  and  that  the  drying  be  as 
flow  as  poihble.  An  attention  to  thefe  circumftanccs, 
he  thinks,  would  make  the  buildings  of  the  modems 
equally  durable  with  thofe  of  the  ancients  ;  and  from 
What  remains  of  the  ancient  Roman  works,  he  thinks 
a  very  ftrong  proof  of  his  bypothefis  might  be  adduced. 
The  great  thicknefs  of  their  walis  neceffarily  required 
a  vaft  length  of  time  to  dry.  The  middle  of  them 
was  compofed  of  pebbles  thrown  in  at  random,  and 
which  have  evidently  had  mortar  fo  thin  as  to  be  pour- 
ed in  anions  them.  By  this  means,  a  great  quantity 
of  the  lime  would  be  diflblved,  and  the  cryftallization 
performed  in  the  molt  perfeft  manner;  and  the  inde- 
fatigable pains  and  perfeverance  for  which  the  Romans 
were  fo  remarkable  in  all  their  undertakings,  leave  no 


e  See  the 
foregoing 
truck. 


room  to  doubt  that  they  would  take  care  to  have  trie 
ingredients  mixed  together  as  well  as  pofhble.  The 
confequence  of  all  this  is,  that  the  buildings  formed  in 
this  manner  are  all  as  firm  as  if  cut  out  of  a  folid  rock; 
the  mortar  being  equally  hard,  if  not  more  fo,  than  the 
Hones  themfelves.  _  *  ; 

Notwithstanding  the  bad  fuccefs  of  thofe  who  have 
attempted  to  repeat  M.  Loriot's  experiments,  how- 
ever, Dr  Black  informs  us,  that  a  cement  of  this  kind 
as  certainly  practicable.  It  is  done,  he  fays,  by  pow- 
dering the  lime  while  hot  from  the  kiln,  and  throwing 
it  into  a  thin  pafte.  of  fand  and  water;  which,  not  fla- 
king immediately,  abforbs  the  water  from  the  mortar 
by  deo-rees,  and  forms  a  very  hard  mafs.  "  It  is  plain 
(he  adds)  that  the  ftrength  of  this  mortar  depends  on 
u ling  the  lime  hot  or  frelh  from  the  kiln." 

By  mixing  together  gypfum  and  quick-lime,  and 
ihen  adding  water,  we  may  form  a  cement  of  tolerable 
hardnefs,  and  which  apparently  might  be  ufed  to  ad- 
vantage in  making  troughs  for  holding  water,  or  lining 
fmall  canals  for  it  to  run  in.  Mr  Wiegleb  fays,  that 
a  good  mortar  or  cement,  which  will  not  crack,  may  be 
obtained  by  mixing  three  parts  of  a  thin  magma  of 
ilaked  lime  with  one  of  powdered  gypfum  ;  but  adds, 
that  it  is  ufed  only  in  a  dry  lituation.  A  mixture  of  tar- 
ras  with  Hacked  lime  acquires  in  time  a  ftoney  hard- 
nefs, and  may  be  ufed  for  preventing  water  from  en- 
tering.    See  Mortar  and  Stucco. 

Cement,  among  engravers,  jewellers,  &c.  is  the 
fame  with  the  hot  cement  ufed  in  building*  ;  and  is 
ufed  for  keeping  the  metals  to  be  engraven  firm  to  the 
block    and  alfo  for  filling  up  what  is  to  be  chiifeled. 

Cement,  in  chemiftry,  is  ufed  to  fignify  all  thofe 
powders  and  paftes  with  which  any  body  is  fur- 
rounded  in  pots  or  crucibles,  and  which  are  capable  by 
the  help  of  fire  of  producing  changes  upon  that  body. 
They  are  made  of  various  materials;  and  are  ufed  for 
different  purpofes,  as  for  parting  gold  from  filver  con- 
verting iron  into  fteel,  copper  into  brafs  :  and  by  ce- 
mentation more  confiderable  changes  can  be  effected 
upon  bodies,  than  by  applying  to  them  liquids  of  any 
kind  ;  becaufe  the  active  matters  are  then  in  a  hate 
of  vapour,  and  aflifted  by  a  very  confiderable  degree  of 
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Cement  which  quickly  hardens  in  Water.  This  is  de- 
ferred in  the  pofthumous  works  of  Mr  Hooke,  and 
is  recommended  for  gilding  live  craw-fiih,  carps,  &c 
without  injuring  the  fifli.  The  cement  for  this  pp 
|3ofe  is  prepared,  by  putting  fome  Burgundy  pitch  in- 
to a  new  earthen  pot,  and  warming  the  veifel  till  it  re- 


ceives fomuch  of  the  pitch  as  will  flick  round  it  ;  then    Cement 
ftrewing  fome  finely  powdered  amber  over  the  pitch         II 
when  growing  cold,  adding  a  mixture  of  three  pounds  .    e°  er'  . 
of  linfeed  oil,  and   one  of  oil   turpentine,    covering 
the  velfcl    and  boiling  them  for  an  hour  over  a  gentle 
fire,  and  grinding  the  mixture  as  it  is  wanted  with  as 
much  puinice-ftone  in  fine  powder  as  will  reduce  it  to 
the  confidence  of  paint.     The  filh  being  wiped  dry, 
the  mixture  is  fpread  upon  it;  and  the  gold  leaf  being 
then  laid  on,  the  fiih  may  be  immediately  put  into  wa- 
ter again,  without  any  danger  of  the  gold  coming  off, 
for  the  matter  quickly  grows  hard  in  the  water. 

Cement- Pots,  are  thofe  earthen  pots  ufed  in  the  ce- 
mentation of  metals. 

CEMENTATION,  the  act  of  corroding  or  otherwife 
changing  a  metal  by  means  of  a  Cement. 

CEMETERY  (K«/^aTi>p<ov,  from Xo/^aw  to  "_/&*/>  j") 
a  place  fet  apart  or  confecrated   for  the  burial  of  the 

dead. 

Anciently  none  were  buried  in  churches  or  church- 
yards :  it  was  even  unlawful  to  inter  in  cities,  and  the 
cemeteries   were  without  the  walls.     Among  the  pri- 
mitive Chriftians  thefe  were  held  in  great  veneration. 
It  even  appears  from  Enfebius  and  Tertullian,  that,  in 
the  early  ages,  they  aifembled  for  divine  worfhip  in  the 
cemeteries.  Valerian  feems  to  have  confifcated  the  ce- 
meteries and  other  places  of  divine  worfhip,  but  they 
were  reftored   again  by   Gallienus.     As  the  martyrs 
were  buried  in  thefe  places,  the  Chriftians  chofe  them 
for  building  churches  on,  when  Conftantine  eftabliihed  . 
their  religion  ;  and  hence  fome  derive  the  rule  which 
ftill  obtains  in  the  church  of  Rome,  never  to  confecrate 
an   altar  without  putting  under  it  the  relics  of  tome 
faint      The  practice  of  confecrating  cemeteries  is  of 
fome  antiquity.     The  bifhop  walked  round  it  in  pro- 
ceffion,  with  the  crozier  or  paftoral  ftafr  in  his  hand, 
the  holy  water-pot  being  carried  before,  out  of  which 
the  afperfions  were  made. 

CENCHRUS,  in  botany  :  A  genus  of  the  moncecia 
order,  belonging  to  the  polygamia  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  4th  order, 
Gramina.  '  The  involucrum  is  laciniated,  and  echina- 
ted,  or  befet  with  fmall  prickles,  and  biflorous.  The 
calyx  is  a  biflorous  glume,  with  one  floret-male,  and  the 
other  hermaphrodite.  The  hermaphrodite  corolla  is  a 
pointlefs  glume;  there  are  three  ftamina  ;  one  feed  : 
the  male  corolla  a  pointlefs  glume;  with  three  ftamina. 
CENEGILD,  in  the  Saxon  Antiquities,  an  expia- 
tory mulct.,  paid  by  one  who  had  killed  a  man,  to  the 
kindred  of  the  deceafed.  The  word  is  compounded 
of  the  Saxon cinne,  i.  e.  cognatio,  «  relation,"  mdgi/d, 
folutio,  "  payment." 

CENOBITE.  See  Coenobite. 
CENOTAPH,  in  antiquity,  an  empty  tomb,  erect- 
ed by  way  of  honour  to  the  deceafed.  It  is  diftinguifh- 
ed  from  a  fcpulchre,  in  which  a  cofiin  was  depofited. 
Of  thefe  there  were  two  forts ;  one  for  thofe  who  had, 
and  another  for  thofe  who  had  not,  been  honoured  with 
funeral  rites  in  another  place.  _ 

The  fign  whereby  honorary  fepulchres  were  diftin- 
guilhed  from  others,  was  commonly  the  wreck  of  a 
fhip,  to  denote  the  deceafe  of  the  pcrfon  in  fome  foreign 

country.  #  , 

CENSER,  in  antiquity,  a  vafe  containing  incenle 
to  be  ufed  in  facrifices.  Cenfer  is  chiefly  "fed  in  fpeak- 
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Cem'o     ing  of  the  Jewifh  worfhip.     Among  the  Greeks  and 
II         Romans  it  is  more  frequently  called  thurlbulum,  x/C«v«- 
Cenfor.      T/^  anc]  acerra. 

~^  '  The  Jewiih  cenfer  was  a  fmall  fort  of  chafing-difh, 
covered  with  a  dome,  and  fufpended  by  a  chain.  Jo- 
fephus  tells  us,  that  Solomon  made  twenty  thoufand 
gold  cenfers  for  the  temple  of  Jerusalem,  to  offer  per- 
fumes in,  and  fifty  thoufand  others  to  carry  fire  in. 

CENSIO,  in  antiquity,  the  aft  or  office  of  the  cen- 
for.     See  Census. 

Cenfio  included  both  the  rating  or  valuing  a  man's 
estate,  and  the  impofing  mulcts  and  penalties. 

Censio  haftaria,  a  punifliment  inflicted  on  a  Roman 
foldier  for  fome  offence,  as  lazinefs  or  luxury,  where- 
by his  haft  a  or  fpear  was  taken  from  him,  and  confe- 
quently  his  wages  and  hopes  of  preferment  flopped. 

CENSITUS,  a  perfon  cenfed,  or  entered  in  the 
cenfual  table.     See  Census. 

In  an  ancient  monument  found  at  Ancyra,  con- 
taining the  actions  of  the  emperor  Octavius,  we  read, 

Quo  luftro  civium  Ro7iianorum 
Cenftta  funt  capita  quadragies 
Centum  millla  &  fexaginta  tria. 

Censitus  is  alfo  ufed  in  the  civil  law  for  a  fervile 
fort  of  tenant,  who  pays  capitation  to  his  lord  for  the 
land  he  holds  of  him,  and  is  entered  as  fuch  in  the 
lord's  rent-roll.  In  which  fenfe,  the  word  amounts  to 
the  fame  with  capite  cenfus,  or  caplte  cenjius.  See  Ca- 
pite  Cenft 

'  CENSOR,  (from  cenfere  to  "  fee"  or  "  perceive"), 
one  of  the  prime  magistrates  in  ancient  Rome. — Their 
bufmefs  was  to  register  the  effects  of  the  Roman  citi- 
zens, to  impofe  taxes  in  proportion  to  what  each  man 
posTefTed,  and  to  take  cognizance  or  inspection  of  the 
manners  of  the  citizens.  In  confequence  of  this  last 
part  of  their  office,  they  had  a  power  to  cenfure  vice 
or  immorality  by  inflicting  fome  public  mark  of  igno- 
miny on  tbe  offender.  They  had  even  a  power  to 
create  the  princeps  fenatus,  and  expel  from  the  fe- 
nate  fuch  as  they  deemed  unworthy  of  that  office. 
This  power  they  fometimes  exercifed  without  suffi- 
cient grounds  ;  and  therefore  a  law  was  at  length 
pasTed  that  no  fenator  fhould  be  degraded  or  difgra- 
ced  in  any  manner,  until  he  had  been  formally  accu- 
fed  and  found  guilty  by  both  the  cenfors.  It  was  alfo 
a  part  of  the  cenforian  jurifdiction,  to  fill  up  the  va- 
cancies in  the  fenate,  upon  any  remarkable  deficiency 
in  their  number;  to  let  out  to  farm  all  the  lands,  re- 
venues, and  customs,  of  the  republic;  and  to  contract 
with  artificers  for  the  charge  of  building  and  repairing 
all  the  public  works  and  edifices  both  in  Rome  and 
the  colonies  of  Italy.  In  all  parts  of  their  office,  how- 
ever, they  were  subject  to  the  jurifdiction  of  the  peo- 
ple; and  an  appeal  always  lay  from  the  fentence  of  the 
cenfors  to  that  of  an  affembly  of  the  people. 

The  first  two  cenfors  were  created  in.  the  year  of 
Rome  311,  upon  the  fenate's  obferving  that  the  con- 
suls were  fo  much  taken  up  with  war,,  as  not  to  have 
time  to  look  into  other  matters.  The  office  continued 
to  the  lime  of  the  emperors,  who  assumed  the  cenfo- 
rial  power,  calling  themfelves  morem  prxfetti  ;  though 
Vefpafian,  and  hisfons  took  the  title  of  cenfors.  De- 
cius  attempted  to  restore   the  dignity   to  a  particular 


magistrate.  After  this  we  hear  no  more  of  it,  till 
Conttantine's  time,  who  made  his  brother  cenfor,  and 
he  feems  to  have  been  the  last  that  enjoyed  the  office. 

The  office  of  cenfor  was  fo  considerable,  that  for  a 
long  time  none  afpired  to  it  till  they  had  pafled  all 
the  reft;  fo  that  it  was  thought  surprising  that  Craffus 
fhould  be  admitted  cenfor  without  having  been  either 
con ful  or  Praetor.  At  first  the  cenfors  enjoyed  their 
dignity  for  five  years,  but  in  420  the  dictator  Mamer- 
tinus  made  a  law  reltraing  it  to  a  year  and  an  half, 
which  was  afterwards  obferved  very  strictly.  At  first 
one  of  the  cenfors  was  elected  out  of  a  patrician,  and 
the  other  out  of  a  plebeian  family ;  and  upon  the 
death  of  either,  the  other  was  difcharged  from  his  of- 
fice, and  two  new  ones  elected,  but  not  till  the  next 
lustrum.  In  the  year  of  Rome  622,  both  cenfors  were 
chofen  from  among  the  plebeians;  and  after  that  time 
the  office  was  fhared  between  the  fenate  and  people. 
— After  their  election  in  the  Comitia  Centurialia,  the 
cenfors  proceeded  to  the  capitol,  where  they  took  an 
oath  not  to  manage  either  by  favour  or  difaffection,. 
but  to  act  equitably  and  impartially  throughout  the 
whole  courfe  of  their  administration. 

The  republic  of  Venice  still  has  a  cenfor  of  the 
manners  of  their  people,  whofe  office  lafts  fix  months. 

Censors  of  Booh,  are  a  body  of  doctors  or  others 
eftablifhed  in  divers  countries,  to  examine  all  books 
before  they  go  to  the  prefs,  and  to  fee  they  contain 
nothing  contrary  to  faith-and  good  manners. 

At  Paris  the   faculty  of    theology  claim  this  privi- 
lege,  as  granted    to  them  by  the  pope;   but,  in  1624^ 
new  commissions  of  four  doctors  were  created,  by  let- 
ters-patent,  the  fole  cenfors  of  all  books,  and  anfvver-- 
able  for  every  thing  contained  therein. 

In  England,  they  had  formerly  an  officer  of  this  kind^, 
under  the  title  of  licenfer  of  the  prefs:  but,  fince  the 
revolution   the  prefs  has  been  laid  under   no  fuch  re-- 
ftraint. 

CENSOR1NUS,  a  celebrated  writer  in  the  third 
century,  well  known  by  his  treatife  De  Die  Natall.. 
This  treatife,  which  was  written  about  the  year  238, 
Gerard  Voffius  calls  a  little  book  of  gold;  and  de- 
clares it  to  be  a  molt  learned  work  of  the  highest  ufe 
and  importance  to  chronologers,  fince  it  connects  and- 
determines  with  great  exactnefs,  fome  of  the  princi- 
pal asras  in  pagan  history.  It  was  printed  at  Cam- 
bridge, with  the  notes  of  Lindenbrokius,  in  1695. 

CENSURE,  a  judgment  which  condemns  fome 
book,  perfon,  or  action,  or,  more  particularly,  a  repri- 
mand from  a  superior.  Ecclesiastical  cenfurcs  are  pe- 
nalties by  which,  for  fome  remarkable  mifbehavour, . 
Chrittians  are  deprived  of  the  communion  of  the  church, 
or  prohibited    to  execute  the  facerdotal  office. 

CENSUS,   in  Roman  antiquity,  an  authentic  decla- 
ration made  before  the  cenfors,  by  the  feveral  f objects  ■ 
of  the  empire,  of  their  refpective  names  and  places  of 
abode.     This  declaration    was  registered    by    the  cen- 
fors ;   and  contained  an  enumeration,  in  writing,  of  all 
the  estates,  lands,  and  inheritances  they  pofTcilid  ;  their - 
quantity,  quality,   place,    wives,    children,  domestics, . 
tenants,  Haves.     In  the  provinces  the  census  ferved  not. 
only   to  difcover  the  substance    of    each    perfon,    but 
where,  and  in    what   manner   and    proportion,    taxes > 
might  bdheftirnpofed.  The  cenfus  at  Rome,  is  common-- 
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lv  t'Wit  to  have  been  held  every  five  years  ;  but  Dr 
Middleron  hath   ihown,  that  both  cenfus  and  luftrum 
were  held  irregularly  and  uncertainly  at  various!  inter- 
vals     The  cenfus  was  an  excelleat  expedient  tor  dn- 
covermg  the  flrength  of  the  ftate  :   for  by  it  they  dii- 
covered  the   number  of  the  citizens,  how  many  were 
fit  for  war,  and  how  many  for  offices  of   other  kinds  ; 
how   much   each  was  able   to  pay    of  taxes,  tec.     It 
went  through  all  ranks  of  people,  though   under  differ- 
ent names  :  that   of  the  common    people  was  called 
cenfus  ;  that  of  the  knights,  cenfus,  recenfio,  recognitio ; 
that   the  fenators,  leBio,    releflio.— Hence  alfo   cenfus 
came  to  fignify  a  perfon  who  had  made  fuch  a  declara- 
tion ;  in  which  felife  it  was  oppofed  tb.mcenfus,  a  per- 
fon who  had  not   given  in   his  eftate,  or  name,  to  be 

regiftered. 

The  cenfus,  according  to  Salmahus,  was  peculiar  to 
the  city  of  Rome.  That  in  the  provinces  was  proper- 
ly called  profiffio  and  «royp*4>H.  But  this  diftimftion  is 
not  every  where  obferved  by  the  ancients  themielves. 

Census  was  alfoufed  for  the  book  or  regifter  where- 
in the  profeffionsofthe  people  were  entered  :  In  which 
fenfe  the  cenfus  was  frequently  cited  and  appealed  to, 
as  evidence  in  the  courts  of  juftice. 

Census   is  alfo  u fed  to  denote  a  man's  whole  iub- 

flance  or  eftate. 

Census  Se/iatorius,  the  patrimony  of  a  fenator,  which 
was  limited  to  a  certain  value;  being  at  fir  ft  rated  at 
eia-ht  hundred  thonfand  fefterces,  but  afterwards,  un- 
der Auguftus,  enlarged  to  twelve  hundred  thoufand. 

Census  Equejler,  the  eftate  or  patrimony  of  a  knight, 
rated  at  four  hundred  thoufand  fefterces,  which  was 
required  to  qualify  a  perfon  for  that  order,  and  with- 
out which  no  virtue  or  merit  was  available. 

Census  was  alfo  ufed  for  a  perfon  worth  an  hun- 
dred thoufand  fefterces,  or  who  was  entered  as  fuch  in 
-the  cenfual  tables  on  his  own  declaration.  In  which 
fenfe,  cenfus  amounts  to  the  fame  with  clafficus,  or  a 
man  of  the  firft  clafs  ;  though  Gellius  limits  the  eftate 
of  thofe  of  this  clafs  to  an  hundred  and  twenty-five 
thoufand  affes.  By  the  Voconian  law,  no  cenfus  was 
allowed  to  give  by  his  will  above  a  fourth  part  of  what 
he  was  worth  to  a  woman. 

Census  was  alfo  ufed  to  denote  a  tax  or  tribute  1m- 
pofed  on  perfons,  and  called  alfo  capitation.  See  Ca- 
vifE  Cenfi. 
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Census  Dominicatus,  in  writers  of  the  lower 
denotes  a  rent  due  to  the  lord. 

Census  Duplicatus,  a  double  rent  or  tax,  paid  by 
vailals  to  their  lord  on  extraordinary  or  urgent  occa- 
fions  ;  as  expeditions  to  the  Holy  Land,  &c. 

Census  Ecclcfi*  Roman*,  was  an  annual  contribution 

voluntarily  paid  to   the  fee  of  Rome  by   the  feveral 

princes  of  Europe. 

CENT,  fignifies  properly  an  hundred,  being  an  a- 

bridgement  of  the  word  centum;  but  is  often  ufed  in 
commerce  toexprefs  the  profit  or  lofs  arifing  from  the 
fale  of  any  commodity  :  fo  that  when  we  fay  there  is 
io  per  cent,  profit,  or  io  per  cent,  lofs,  upon  any  mer- 
chandize that  has  been  fold,  it  is  to  be  underftood,  that 
the  feller  has  either  gained  or  loft  ten  pounds  on  every 
hundred  pounds  of  the  price  at  which  he  bought  that 
merchandize;  which  is  TV  of  profit,  or  T]T  of  lofs,  up- 
on the  total  of  the  fale. 


CENTAUREA,  in  botany:  A  genus  of  the  poly  - 
gamia  fruftanea  order,  belonging  to  the  fyngenefta  clafs 
of  plants ;  and  in  the  natural  method  ranking  under 
the  49th  order,  Gompofita.  The  receptacle  is  bnftly; 
the  pappus  fimple  ;  the  corollulse  of  the  radius  funnel- 
ihaped,  longer  than  thofe  of  the  difk,  and  irregular. 

CENTAUR,  in  aftronomy,  a  part  or  moiety  of  a 
fouthern  conftellation,  in  form  half-man  half-horfe; 
dually  joined  with  the  wolf.  The  word  comes  from 
nsvTtfwfo;,  formed  of  *««»,  pun  go ;  rat/foe,  bull;  q.  d. 
bull  pricker.  The  ftars  of  this  conftellation,  in  Ptole- 
my's Catalogue  are  37;  h\  Tycho's  4;  and  in  the 
Britannic  Catalogue,  with  Sharp's  Appendix,  35. 

CENTAURS,    in  mythology   a  kind   of    fabulous 
monfters,  half  men,  and  half  horfes.     The  poets  pre- 
tend that  the   centaurs  were  the  fons  of  Ixion  and  a 
cloud  ;  the  reafon  of  which  fancy  is,  that  they  retired 
to  a  caftle  called  V5<f.«x»7  which  fignifies  a   "cloud." — 
This  fable  is  differently   interpreted  ;  fome  will  have 
the  centaurs  to  have  been   a   body  of  fhepherds  and 
herdfmen,  rich  in  cattle,  who  inhabited  the  mountains 
of  Arcadia,  and  to  whom  is  attributed  *>he  invention 
of  bucolic  poetry.     Palasphsetus,  in  his  book  of  incre- 
dibles,  relates,  that  under  the  reign  of  Ixion,  king  of 
ThelTaly,  a  herd  of  bulls  on  mount  Theffaly  run  mad, 
and  ravaged  the  whole  country,  rendering  the  moun- 
tains   inacceilible;    that   fome  young  men    who  had 
found  the  art  of  taming  and  mounting  horfes  under- 
took  to   clear   the  mountains  of  thefe  animals,  which 
they  purfued  on   horfeback,  and  thence  obtained  the 
appellation  of  Centaurs.     This  fuccefs  rendering  them 
infolent,  they  infulted  the  Lapitha2,  a  people  of  Thef- 
faly :   and  becaufe  when  attacked  they  fled  with  great 
rapidity,  it   was  fuppofed  they  were  half  horfes  and 
half  men.— The  Centaurs  in  reality  were   a  tribe  of 
Lapithse,  who  inhabited  the  city  Pelethronium  adjoin- 
ing to    mount  Pelion,    and  firft  invented  the  art  of 
breaking  horfes,  as  is  intimated  by  Virgil. 

CENTAUREA,    greater  centaury  :  A  genus 
of  the  polygamia  fruftanea  order,  belonging  to  the  fyn- 
genefta clafs  of    plants;  and    in  the  natural  method 
ranking  under  the  49th  order,  Compofita.     The  recep- 
tacle is  briftly,  the  pappus  fimple,  the  corollulas  of  the 
radius  funnel-fhaped,  longer  than  thofe  of  the  difk,  and 
irregular.     There  are  61  fpecies.     The  root  of  one  of 
them  catttdglaftijolia,  is  an  article  in  the  materia  medi- 
ca.     It  has  a  rough,  fomewhat  acrid  tafte,  and  abounds 
with  a  red  vifcid  juice.     Its  rough  tafte  has  gained  it 
fome  efteem  as  an  aftringent  ;  its  acrimony  as  an  ape- 
rient; and  its  glutinous  quality  as  a   vulnerary:  but 
the  prefent  practice  takes  very  little  notice  of  it  in  any 
intention.     Another  of  the  fpecies  in  the  cyanus  or 
blue    bottle,    which    grows    commonly    among  corn. 
The  expreffed  juice  of  this  flower  ftains  linen  of  a 
beautiful  blue  colour,  but  is  not  permanent.     Mr  Boyle 
fays  that  the  juice  of  the  inner  petals,  with  a  little  alum, 
makes  a  beautiful  permanent  colour,   equal  to  ultrama- 
rine. 

L ejfer  Centaury.  SccGentiana. 
CENTELLA,  in  botany :  A  genus  of  the  tetran- 
dria  order,  belonging  to  the  moncecia  clafs  of  plants ; 
and  in  the  natural  method  ranking  under  the  nth  or- 
der, Sarmentacea;.  The  male  involucrnm  is  tetraphyj- 
lous  and  quinqueflorous,  with  four  petals  >  the  female 


Cejitaurea 

\ 

Centellau 


C  E  N 


[    289    ] 


C  E  N 


Centeatrl- 
us 
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um. 


involucru-m  is  diphyllous  and  aniflorous;    the  petals     fult  of  the  former  writings  of  that  celebrated  aftrono-   Centip«s 
four;  the  germ  en  inferior;  twoftyles;  and  a  bilocu-     mer,  viz.  bis  quadripartitum  and  almagefiutn  \  or  rather, 


lar  feed-cafe. 

CENTENARIUS,  or  Centenario,  in  the  middle 
age,  an  officer  who  had  the  government  or  command, 
with  the  administration  of  juftice,  in  a  village.  The 
centenarii  as  well  as  vicarii  were  under  the  jurifilic- 
tion  and  command  of  the  court.  We  find  them  among 
the  Franks,  Germans,  Lombards,  Goths,  &c. 

Centenarius  was  alfo  tiled  for  an  officer  who  had 
the  command  of  100  men;  mod  frequently  called  a 
Centurion. 

Centenarius,  in  monafteries,  was  an  officer  who 
had  the  command  of  100  monks. 

CENTENINUM  ovum,  among  naturalifts,  de- 
notes a  fort  of  hen's  egg  much  fmallcr  than  ordinary,     fix  days  among  tobacco.     The  patient  was  free  of  his 


by  reafon  that  herein  is  fhown  the  ufe  of  aftrological  Centime. 
calculations.  "~v       ' 

CENTIPES,  in  zoology.     See  Scolopendra. 

CENTIPED  worm,  a  term  ufed  for  fuch  worms 
as  have  a  great  many  feet,  though  the  number  doci 
not  amount  to  100,  as  the  term  feems  to  import. — 
M.  Maloet  relates  the  hiftory  of  a  man,  who,  for 
three  years,  had  a  violent  pain  in  the  lower  part  of 
the  forehead  near  the  root  of  the  nofe :  at  length  he 
felt  an  itching,  and  afterwards  fomething  moving 
within  his  noftril,  which  he  brought  away  with  his 
finger;  it  was  a  worm  of  the  centiped  kind,  an  inch 
and  an  half  long,  which  run  fwiftly.     It  lived  five  cr 


vulgarly  called  a  cock' 's  egg;  from  which  it  has  been 
fabuloufly  held  that  the  cockatrice  or  bafilifk  is  pro- 
duced. The  name  is  taken  from  an  opinion,  that  thefe 
are  the  laft  eggs  which  hens  lay,  having  laid  100  be- 
fore ;  whence  centenituim,  q.  d.  the  hundredth  egg. — 
Thefe  eggs  have  no  yolks,  but  in  other  re fpe its  differ 
not  from  common  ones;  having  the  albumen,  cha- 
. lazes,  membranes,  &c.  in  common  with  others.  In 
the  place  of  the  yolk  is  found  a  little  body  like  a  fer- 
pent  coiled  up,  which  doubtlefs  gave  rife  to  the  fable 
of  the  bafilifk's  origin  from  thence.  Their  origin  is 
with  probability  afcribed   by  Hervey  to  this,  that  the 


pain  ever  after.  Mr  Littre  mentioned  alike  cafe  in 
1708,  of  a  larger  centiped  voided  at  the  nofe,  after  it 
had  thrown  the  woman,  iu  vvhofe  frontal  fiaus  it  was, 
intoconvulftons,  and  had  almofl  deprived  her  of  her 
reafon. 

CENTLIVRE,  (Sufanna)  a  celebrated  comic  wri- 
ter, was  the  daughter  of  Mr  Freeman  of  Holbeach,  in 
Lincolnfhire,  England  ;  and  had  fuch  an  early  turn  for 
poetry,  that  it  is  faid  fhe  wrote  a  fong  before  fhe  was 
feven  years  old.  Before  fhe  was  twelve  years  of  age, 
fhe  could  not  only  read  Moliere  in  French,  but  enter 
into  the  fpirit  of  all  the  characters.     Her  father  dying, 


yelks  in  the  vitellary  of  the  hen  arc  exhaufted  before  left  her  to  the  care  of  a  ftep-mother;  whofe  treatment 

the  albumina.  not  being  agreeable  to  her,  fhe  determined,  though  al- 

CENTER,  or  Centre,  in  a  general  fenfe,  fignifies  mod  deflitute  of  money  and  every  other  neceffary,  to 

a  point  equally  diftant  from   the  extremities  of  aline,  go  up  to  London  to  feek  a  better  fortune  than  what 

figure,  or  body.     The  word  is  formed  from  the  Greek  fhe  had  hitherto  experienced.     As  fhe  was  proceeding 

xwTpov,  a  point.  on  her  journey  on  foot,  fhe  was  met  by  a  young  gen- 

C enter  of    Gravity,  in  mechanics,  that  point  about  tleman  from  the   univerfity  of  Cambridge,  theafter- 

which  all  the  parts  of  a  body   do  in  any  fitnation  ex-  wards  well-known  Anthony  Hammond,  Efq;  who  was 

actly  balance  each  other.  fo  extremely   ftruck  with  her  youth  and  beauty,  that 

Center  of  Motion,  that  point  which  remains  at  reft,  he  fell  inftantly  in  love  with  her;  and  inquiring  into 

while  all  the  other  parts  of  a  body  move  about  it.  the  particulars  of  her  flory,  foon  prevailed  upon  her 

Center  of  a  Sphere,  a  point  in  the  middle,  from  unexperienced  innocence  to  feize  on  the  protection  he 

which  all  lines  drawn  to  the  furface  are  equal.  offered  her,  and  go  with  him  to  Cambridge.     After 

Hermes   Trifmegiflus  defines  God  an  intellectual  fome  months  cohabitation,  he   perfuaded  her  to  come 


fphere,  whofe  center  is  every  where,  and  circumference 
110  where. 

CENTESIMA  usura,  that  wherein  the  intereft  in 
an  hundred  months  became  equal  to  the  principal ;  /.  e. 
when  the  money  is  laid  out  at  one  per  cent,  per  month  ; 
anfwering  to  what  in  our  ftyle  would  be  called  12  per 
«tnt.  for  the  Romans  reekoned  their  intereft  not  by  the 
year,  but  by  the  month. 

CENTESIMATION,  a  milder  kind  of  military 
punifhment,  in  cafes  of  defertion,  mutiny,  and  the  like, 
where  only  every  hundredth  man  is  executed. 

CENT1LOQUIUM,  denotes  a  collection  of  100 
fentences,  opinions,  or  fayings. 

The  centiloquinm  of  Hermes,  contains  100  apho 


to  London ;  where,  in  a  fliort  time  fhe  was  married 
to  a  nephew  of  Sir  Stephen  Fox.  But  that  gentleman 
not  living  with  her  above  a  twelvemonth,  her  wit  and 
beauty  foon  procured  her  a  fecond  hufband,  whofe 
name  was  Carrol  and  who  was  an  officer  in  the  army  ; 
but  he  having  the  misfortune  to  be  killed  in  a  duel  a- 
boutayear  and  an  half  after  their  marriage,  fhe  be- 
came a  fecond  time  a  widow.  For  the  fake  of  fupport 
fhe  now  applied  to  her  pen,  and  became  a  votary  of 
themufes;  and  it  is  under  this  name  of  Carrol  that 
fome  of  her  earlier  pieces  were  pnblifhed.  Her  firfl 
attempt  was  in  tragedy,  in  a  play  called  the  Perjured 
Hufband ;  yet  her  natural  vivacity  leading  her  after- 
wards to  comedy,  we  find  but  one  more  attempt  in  the 


rifms,  or  aftrological  fentences,  fuppofed  to  have  been  bnfkin  among  18  dramatic  pieces  which  fhe  afterwards 

written  by  fome  Arab,  falfely   fathered   on   Hermes  wrote. 

Trifmegiflus.     It  is  only  extant  in  Latin,  in   which  it  In  1706,  fhe  wounded   the  heart  of  one  Mr  Jofeph 

has  feveral  times  been  printed. — The   cemiloquium  of  Centlivre,  yeoman  of  the  month,  or  in  other  words 

Ptolemy  is  a  famous  aftrological  piece,  frequently  con-  principal  cook  to  her  Majefty,  who  married  her;  and, 

founded  with  the  former,  confiding  likewife  of  100  after  paffing  feveral  years  happily  together,  fhe  died 

fentences  or  doctrines,  divided   into  fliort  aphorifms,  at  his  houfe  in  Spring-Garden,  Charing-Crofs,  in  Dc- 

intitled  alfo  in  Greek  ****-©»,  as  being  the  fruit  or  re-  cember  1723. 
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Centner.        This  lady  for  many  years  enjoyed  the  intimacy  and 
' '  efteem  of  the  mod  eminent  wits  of  the  times,  viz.  Sir 


Richard  Steele,  Mr  Rowe,  Budgell,  Farquhar,  Dr 
Sewell  &c.  and  very  few  authors  received  more  tokens 
of  efteem  and  patronage  from  the  great.  With  regard 
to  her  merit  as  a  writer,  it  muft  be  allowed  that  her 
plays  do  not  abound  with  wit,  and  that  the  language 
of  them  is  fometimes  even  poor,  enervate,  incorreCt, 
puerile  ;  but  then  her  plots  are  bufy  and  well  conduft- 
ed,  and  her  characters  in  general  natural  and  well 

marked.  . 

CENTNER,  or  Docimastic  Hundred,  in  metal- 
lurgy and  affaying,  is  a  weight  divilible,  firft  into  an 
hundred,  and  thence  into  a  greater  number  of  other 
fmaller  parts;  but  though  the  word  is  the  fame  both 
with  the  affayers  and  metallurgies,  yet  it  is  to  be  un- 
derftood as  exprcfling  a  very  different  quantity  in  their 
different  acceptation  of  it.  The  weights  of  the  metal- 
lurgies are  cafily  underftood,  as  being  of  the  common 
proportion,  but  thofe  of  the  aflaycrs  are  a  thoufand 
times  fmaller  than  thefe,  as  the  portions  of  metals  or 
ores  examined  by  the  affayers  are  ufually  very  fmall. 

The  metallurgifts,  who  extract  metals  out  of  their 
ores,  ufe  a  weight  divided  into  an  hundred  equal  parts, 
each  part  a  pound  j  the  whole  they  call  a  vintner  or 
hundred  weight;  the  pound  is  divided  into  thirty-two 
parts,  or  half  ounces,  and  the  half  ounce  into  two 
quarters  of  ounces,  and  thefe  each  into  two  drams. 

Thefe  divisions  and  denominations  of  the  metallur- 
gies are  cafily  underftood  ;  but  the  fame  words,  tho' 
they  are  equally  ufed  by  affayers,  with  them  exprels 
very  different  quantities;  for  as  the  centner  of  the 
metallurgifts  contains  an  hundred  pounds,  the  centner 
of  the  affayers  is  really  no  more  than  one  dram,  to  which 
the  other  parts  are  proportioned. 

As  the  affayers  weights  are  divided  into  fuch  an  ex- 
treme degree  of  minutenefs,  and  are  fo  very  different 
from  all  the  common   weights,    the  aflayers  ufually 
make  them  themfelves  in  the  following  manner,  out  of 
fmall  filver,  or  fine  folder  plates,  of  fuch  a  fize,  that  the 
mark  of  their  weight,  according  to  the  divifion  of  the 
dram,  which  is  the  docimajlic  or  affaying  centner,  may 
be  put  upon  them.     They  firft  take  for  a  bafls  one 
weight,   being  about  two- thirds  of  a  common  dram  : 
this  they   mark  (64/*.)     Then  having  at  hand  fome 
granulated  lead,  warned  clean,  well  dried,  and  fifted 
very  fine,  they  put  as  much  of  it  into  one  of  the  fmall 
difhesof  a  fine  balance   as  will  equipoife  the  (64/J.) 
as  it  is  called,  juft  mentioned:  then  dividing  this  gra- 
nulated lead  into  very  nice  halves,  in  the  two  fcales, 
after  taking  out  the  firft  filver  weight,  they  obtain  a 
perfect  equilibrium  between  the  two  fcales;  they  then 
pour  the  granulated  lead  out  of  one  dim  of  the  fcales, 
and  inftead  of  it  put  in  another  filver  weight,  which 
thfy  make  exactly  equiponderant  with  the  lead  in  the 
other  fcale,  and  mark  it  (32/J.)     If  this  fecond  weight, 
when  firft  put  into  the  fcale,  exceed   by   much    the 
weight  of  the  lead,  they  take  a  little  from  it  by  a  very 
fine  file  ;  but  when  it  comes  very  near,  they  ufe  only  a 
whetftone  to  wear  off  an  extremely  fmall  portion  at  a 
time.     When  it  is  brought  to  be  perfectly  even  and 
equal  to  the  lead,  they  change  the  fcales  to  fee  that  no 
error  has  been  committed,  and  then  go  on  in  the  fame 
manner  till  they  have  made  all  the  divifions,  and  all 


the  fmall  weights.     Then  to  have  an  entire  centner  or      Centa  > 
hundred  weight,   they  add  to  the   (64/*.)  as  they  call      '  D 
it,  a  iilb.  and   a  4b.  and  weighing  againft  them  one   t-entntu- 
fniali  weight,  they  make  it  equal  to  them,  and  mark  it  v__fvl— , 
(100).     This  is  the  docimaftical,  or  affaying  centner, 
and  is  really  one  dram. 

CENTO,  in  poetry,  a  work  wholly  compofed  of 
verfes  or  paffages  promifcuouQy  taken  from  other  au- 
thors, only  difpofed  in  a  new  form  and  wrder. — Pro- 
ba  Falconia  has  written  the  life  of  Jefus  Chrift  in  cen- 
tos taken  from  Virgil.  Alexander  Rofs  has  done  the 
like  in  his  Chriftrados,  and  Stephen  de  Pleure  the 
fame. 

CENTONARII,  in  antiquity,  certain  of  the  Ro- 
man army,  who  provided  different  forts  of  ftuff  called 
centones,  made  ufe  of  to  quench  the  fire  which  the  ene- 
mies engines  threw  into  the  camp. 

Thefe  centonarii  kept  with  the  carpenters  and  other 
officers  of  artillery. 

CENTRAL  forces,  the  powers  which  caufe  a  mo- 
ving body  to  tend  towards,  or  recede  from,  the  center 
of  motion.    See  Mechanics. 

Central  Rule,  a  rule  difcovered  by  Mr  Thomas  Ba- 
ker, whereby  to  find  the  centre  of  a  circle  defigned  to 
cut  the  parabola  in  as  many  points  as  an  equation  to  be 
conftrufted  hath  real  roots.  Its  principal  ufe  is  in  the 
conftruCtion  of  equations,  and- he  hath  applied  it  with 
good  fuccefs  as  far  as  biquadratics. 

The  central  rule  is  chiefly  founded  on  this  property 
of  the  parabola,  that,  if  a  line  be  inferibed  in  that 
curve  perpendicular  to  any  diameter,  a  reclangle 
formed  of  the  fegments  of  the  infeript  is  equal  to  the 
reclangle  of  the  intercepted  diameter  and  parameter  of 

the  axis. 

The  central  rule  has  the  advantage  over  Cartes  and 
De  Latere's  methods  of  conftruCting  equations,  in  that 
both  thefe  are  fubjeCt  to  the  trouble  of  preparing  the 
equation  by  taking  away  the  fecond  term. 

CENTRIFUGAL  force,  that  force  by  which  aH 
bodies  that  move  round  any  other  body  in  a  curve  en- 
deavour  to  fly  off  from  the  axis  of  their  motion  in  a  tan- 
gent to  the  periphery  of  the  curve,  and  that  in  every 
partofit.     See  Mechanics. 

CENTRiFVGAL-Machine,  a  very  curious  machine,  in- 
vented by  Mr  Erikine,  for  raifing  water  by  means  of 
a  centrifugal  force  combined  with  the  preffure  of  the 
atmofphere. 

It  confifts  of  a  large  tube  of  copper,  &c.  in  the  form 
of  a  crofs,  which  is  placed  perpendicular  in  the  water, 
and  refts  at  the  bottom  on  a  pivot.  At  the  upper  part 
of  the  tube  is  a  horizontal  cog-wheel,  which  touches 
the  cogs  of  another  in  a  vertical  pofition  ;  fo  that  by  the 
help  of  a  double  winch,  the  whole  machine  is  moved 
round  with  very  great  velocity. 

Near  the  bottom  of  the  perpendicular  part  of  the 
tube  is  a  valve  opening  upwards  ;  and  near  the  two 
extremities,  but  on  the  contrary  fides  of  the  arms,  or 
crofs  pan  of  the  tube,  are  two  other  valves  opening 
outwards.  Thefe  two  valves  are,  by  the  afliftance  of 
fprings,  kept  fhut  till  the  machine  is  put  in  motion,  when 
the  centrifugal  velocity  of  the  water  forces  them  open, 
and  difcharges  itfelf  in  a  cifternorrefervoir  placed  there 
for  that  purpofe. 

On  the  upper  part  of  the  arms  are  two  holes,  which 
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Centrifu,  are  -clofed  by  pieces'  fcrewirig  into  the  metal  of  the 
tube.  Before  the  machine  can  work,  thefe  holes  nuift 
be  opened,  and  water  poured  in  through  them,  till 
the  whole  tube  be  full  :  by  this  means  all  the  air  will 
be  forced  out  of  the  machine,  and  the  water  fupported 
in  the  tube  by  means  of  the  valve  at  the  bottom. 
.  The  tube  being  thus  filled  with  water,  and  the 
holes  clofed  by  their  fcrew  caps,  it  is  turned  round  by 
means  of  the  winch,  when  the  water  in  the  arms  of 
the  tube  acquires  a  centrifugal  force,  opens  the  valves 
near  the  extremities  of  the  arms,  and  flies  out  with  a 
velocity  nearly  equal  to  that  of  the  extremities  of  the 
faid  arms. 
Plate  The  above  defcription  will  be  very  eafily  nnderftood 

CXXXVI.  by  _  the  figure  we  have  added  on  Plate  CXXXVI. 
which  is  a  perfpeaive  view  of  the  centrifugal  maehine, 
ere&ed   on  board  a  Ihip.      ABC  is  the  copper  tube. 

D,  a  horizontal  cog-wheel,  furnifhed  with  twelve  cogs. 

E,  a  vertical  cog-wheel,  furnifhed  with  thirty-fix  cogs. 

F,  F,  the  double  winch,  a,  the  valve  near  the  bot- 
tom of  the  tube,  b,  b,  the  two  pivots  on  which  the 
machine  turns,  c,  one  of  the  valves  in  the  crofs-piece  ; 
the  other  at  d,  cannot  be  feen  in  this  figure,  being  on 
the  other  fide  of  the  tube,  e,  e,  the  two  holes  through 
which  the  water  is  poured  into  the  machine.  GH,  the 
ciftern  or  refervoir.  I,  I,  part  of  the  fhip's  deck. 
The  diftance  between  the  two  valves,  c,  d,  is  fix  feet. 
The  diameter  of  thefe  valves  is  about  three  inches  j 
and  that  of  the  perpendicular  tube  about  feven  inches. 

If  we  fuppofe  the  men  who  work  the  machines  can 
turn  the  winch  round  in  three  feconds,  the  machine 
will  move  round  its  axis  in  one  fccond  ;  and  confe- 
quently  each  extremity  of  the  arms  will  move  with  a 
velocity  of  18.8  feet  in  a  fecond.     Therefore  a  column 
of  water  of  three  inches  diameter  will  hTue  through 
each  of  the  valves  with  a  velocity  of  18.8   feet  in  a  fe- 
cond :  but  the  area  of  the  aperture  of  each  of  the  valves 
is  7.14  inches  ;  which  being  multiplied  by  the  velocity 
in  inches  =  225.6,  gives   1610.784  cubic  inches,  the 
quantity  of  water  difcharged  through  one  of  the  aper- 
tures in  one  fecond ;  fo  that  the  whole  quantity  dif- 
charged in  that  fpace  of  time  through  both  the  aper- 
tures is  =  3221.568  inches;  or  193294.08  cubic  inches 
in  one  minute.     But  60812  cubic  inches  make  a  tun 
beer-meafure  ;  confequently,  if  we  fuppofe  the  centri- 
fugal machine  revolves  round  its  axis  in  one  fecond,  it 
will  raife  nearly  3  tuns  44  gallons  in  one  minute  :  but 
this  velocity  is  certainly  too  great,  at  leaft  to  be  held 
for  any  confiderable  time  ;  fo  that,    when  this  and  0- 
ther  deficiences  in  the  machine  are  allowed  for,   two 
tuns  is  nearly  the  quantity  that  can  be  raifed  by  it  in 
one  minute. 

It  will  perhaps  be  unnecefiary  to  obferve,  that  as 
the  water  is  forced  up  the  perpendicular  tube  by  the 
preflureof  the  atmo^here,  this  machine  cannot  raife 
water  above  32  feet  hign. 

An  attempt  was  made  to  fubftitute  this  machine  in 
p  ace  ot  the  pumps  commonly  ufed  on  fhip-board,  but 
the  labour  of  working  was  found  to  be  fo  great  as  to 
render  the  machine  inferior  to  the  chain-pump.  A 
confiderable  improvement,  we  apprehend,  would  be,  to 
load  with  a  weight  of  lead  the  ends  of  the  tubes  thro' 
which  the  water  iflbes,  which  would  make  the  machine 
Win  with  a  great  deal  more  eafe,  as  tht  centrifugal 
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force  of  the  lead  would  in  fome  meafure  aft  the  p^.rt  Centripetal 
of  a  fly.  (j 

CENTRIPETAL  force,  that  force  by  which  a  Centuri<>"- 
body  is  every  where  impelled,  or  any  how  tends,  10-  "  *  "" 
wards  fome  point  as  a  centre.     See  Mechanics. 

CENTRISCUS,  in  ichthyology,  a  genus  of  fifhes 
belonging  to  the  order  of  amphibia  names.  The  head 
gradually  ends  in  a  narrow  fnout,  the  aperture  is  broad 
and  flat  ;  the  belly  is  carinated  ;  and  the  belly-fins  u- 
nited.  There  are  two  fpecies,  viz.  1.  The  fcutatus 
has  its  back  covered  with  a  fmooth  bonv  fhell,  which 
ends  in  a  (harp  fpine  under  which  is  the  tail  ;  but  the 
back  fins  are  between  the  tail  and  the  fpine.  Ir  is  a 
native  of  the  Eaft  Indies.  2.  The  fcolopax  has  a  rough 
fcabrous  body,  and  a  ftraight  extended  tail.  It  has 
two  belly-fins,  with  four  rays  in  each,  and  has  no  teeth. 
It  is  found  in  the  Mediterranean. 

CENTRONIA,  in  natural  hiftory,  a  name  by  which 
the  echini  marini  have  been  lately  diftinguifhed.  Dr 
Hill  makes  them  a  diftinft  clafs  of  animals  living  under 
the  defence  of  fhelly  coverings  formed  of  one  piece, 
and  furnifhed  with  a  vaft  number  of  fpines  moveable  at 
the  creature's  pleafure. 

CENTUMCELLiE,  (anc.  geog.)  Trajan's  villa 
in  Tnfcany,  on  the  coaft,  three  miles  from  Algae  ;  with 
an  excellent  port,  called  Trajanus  Portus,  ( Ptolemy) ; 
and  a  factitious  illand  at  the  mouth  of  the  port,  made 
with  a  huge  block  of  ftone,  on  which  two  turrets  rofe 
with  two  entrances  into  the  bafon  or  harbour,  Rutilius! 
Now  Civlta  Vecchia.     £.  Long.  12.  30.  N.  Lat.  42. 

CENTUMVIRI,  in  Roman  antiquity,  judges  ap- 
pointed to  decide  common  caufes  among  the  people  • 
they  were  chofen,  three  out  of  each  tribe ;  and  though 
five  more  than  an  hundred,  were  neverthelefs  called 
centumviri,  from  the  round  number  centum,  an  hundred 
CENTUNCULUS,  in  botany:  A  genus  of  the 
monogynia  order,  belonging  to  the  tetrandria  clafs  of 
plants  ;  and  in  the  natural  method  rankino-  under  the 
20th  order,  Rotacex.  The  calyx  is  quallrifid  ;  the 
corolla  quadrifid,  and  patent ;  the  fiamina  are  fliort  i 
the  capfule  is  unilocular,  cut  round,  or  parting  hori- 
zontally. to 

CENTURION,  among  the  Romans,  an  officer  in 
the  infantry,  who  commanded  a  century,  or  an  hun- 
dred men. 

In  order  to  have  a  proper  notion  of  the  centurions 
it  mnft  be  remembered,  that  every  one  of  the  thirty 
manipuli  *  in  a  legion  was  divided  into  two  ordines,  or  •  a,  lur 
ranks  ;  and  confequently  the  three  bodies  of  the  ha-  rfS,. 
Itati,  principes,  and  triarii,  into  20  orders  a  piece   as 
into  10  manipuli.     Now,  every  manipulus  was  allowed 
two  centurions,  or  captains,  one  to  each  order  or  cen- 
tury :  and,  to  determine  the  point  of  priority  between 
them,    they  were  created  at  two  different  elections. 
The  30  who  were  made  firft  always  took  the  precedency 
of  their  fellows  :  and  therefore  commanded  the  right- 
hand  orders,  as  the  others  did  the  left.     The  triarii 
or  pilani,  fo  called  from  their  weapon  the///*,w,  being 
efteemed  the  moft  honourable,  had  their  centurions  c- 
lefled  firft,  next  to  them  the  principes,  and  afterwards 
the  haftati ;  whence  they  were  called  primus  et  fecundus 
pi/us,  primus  et  fecundus  princeps,  primus  et  fecundus 
bajlatus-,  and  fo  on.  Here  itmay  beobferved,  that  trimi 
ordines  is  fometimes  ufed  in  hiftorians  for  the  centu- 
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rions  of  thefc  orders  j  and  the  centurions  are  fome- 
timesftyled /ri«ci/w  ordinum,  aad  principes  centurio- 
num.    We  may  take  notice  too  what  a  large  field  there 
lay  for  promotion  :   firfl  through  all   the  orders  of  the 
haftati  ;    then  quite  through  the  principes  ;    and  after- 
wards from  the  laft  order  of  the  triarii  to  the  primipilus, 
the  moft  honourable  of  the  centurions,  and  who  defcrves 
to  be  particularly  defcribed     This  officer,  befides  his 
title  of  primipilus,  went  under  the  feveral  titles  of  dux 
/egionis,  prxfcCius  legionis,  primus  ce?iturionum,  and 
primus  certturio  }.  and  was  the  firfl  centurion  of  the  tri- 
arii in  every  legion.    He  prefided  over  all  the  other 
centurions,  and  generally  gave  the  word  of  command 
by  order  of  the  tribunes.  Befides  this,  he  had  the  care 
of  the  eagle,  or  chief  ftandard,  of  the  legion  :    hence, 
aquiU praejfe,   is  to  bear  the  dignity  of  primipilus; 
and  hence  aquila  is  taken  by  Pliny  for  the  faid  office. 
Nor  was  this  ftation  only  honourable,  but  very  profit- 
able too?  for  he  had  a  fpecial  ftipend  allowed  him,  pro 
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the  time  of  our  Saviour's  incarnation  :  In  which  fenfc  Centuries" 
We  fay  the  firft  century,  the  fecond  century,  ire. 

Centuries  of  Magdeburg,  a  famous  ecclefiaftical  hi-  v 
ftory,  ranged  into  13  centuries,  carried  down  to  the 
year  1298,  compiled  by  feveral  hundred  proteftants  of 
Magdeburg,  the  chief  of  whom  was  Flacius  Ulyricus. 

CENTDSSIS,  in  Roman  antiquity,  a  coin  contain- 
ing iooafles. 

CENTZONTLI,  in  ornithology,  the  Mexican 
name  of  the  Turdus polyglottus.     See  Turdus. 

CEODES,  in  botany  :  A  genus  of  the  dicecia  or- 
der, belonging  to  the  polygamia  clafs  of  plants.  There 
is  no  calyx  ;  the  corolla  is  monopetalous,  with  a  (bort 
turbinated  tube  ;  the  (lamina  are  ten  fubulated  fila- 
ments ;  the  antherae  roundifh. 

CEORLES,  the  name  of  one  of  the  clafles  or  or- 
ders into  which  the  people  were  diftingnifhed  among 
the  Anglo-Saxons.  The  ceorlcs,  who  were  perfons 
completely   free,  and  defeended  from   a  long  race  of 


bably  as  much  as  a  knight's  eftate  ;  and,  when  he  left  freemen,  conflituted  a  middle  clafs  between  the  la- 

that  charge,  was  reputed  equal  to  the  members  of  the  bonrers  and  mechanics  (who  were  generally  flaves,  or 

equeftrian  order,  bearing  the  title  of  pri?nipilarius,  in  defeended  from  flaves)  on  the  one  hand,  and  the  no- 

the    fame  manner  as  thofe  who  had   difcharged    the  bility  on  the  other.    They  might  go  where  they  plea- 


greateft  civil  offices  were  ftyled  ever  after,  confulares, 
cenforii,  ire. 

CENTURIPiE,  Centoripa,  or  Centuripe, 
(anc.  geog)  a  town  in  the  fouth-weft  of  the  territory 
of  Etna,  on  the  river  Cyamaforus  :  Now  Centorii, or 
Centunppi.  It  was  a  democratical  city,  which,  like 
Syracufe,  received  its  liberty  from  Timoleon.  Its  in- 
habitants cultivated  the  fine  arts,  particularly  fculpture 


fed,  and  purfue  any  way  of  life  that  was  moft  agreeable 
to  their  humour ;  but  fo  many  of  them  applied  to  a- 
griculture,  and  farming  the  lands  of  the  nobility,  that 
a  ceorl  was  the  moft  common  name  for  a  hufbandman 
or  farmer  in  the  Anglo-Saxon  times.  Thefe  ceorls, 
however,  feem  in  general  to  have  bee:nakind  ofgcntle- 
meu  farmers  ;  and  if  any  one  of  them  profpered  fo 
well  as  to  acquire  the  property  of  five  hides  of   land, 


In  diHgine  for  the  remains  of  antiqui-     upon  which  he  had  a  church,  a  kitchen,  a  bell-houfe, 


no  where  found  in  fuch  abundance  as 


and  engraving, 
ties,  cameos  are 
at  Centurippi  and  its  environs.  The  fituaiion  of  the 
place  is  romantic  :  it  is  built  on  the  fummit  of  a  vaft 
group  of  rocks,  which  was  probably  chofen  as  the  moft 
difficult  of  accefs,  and  confequently  the  propereft  in 
times  of  civil  commotion.  The  remains  ftill  cxifting 
of  its  ancient  bridge  are  a  proof  of  its  having  been  a 
eonfiderable  city.    Cicero  fpeaks  of  it  as  fuch.     It  was 


and  great  gate,  and  obtained  a  feat  and  office  in  the 
king's  court,  he  was  efteemed  a  nobleman  or  thane. 
If  a  ceorl  applied  to  learning,  and  attained  to  prieft's 
orders,  he  was  alio  confidered  as  a  thane  ;  his  were- 
gild,  or  price  of  his  life,  was  the  fame,  and  his  tefti- 
mony  had  the  fame  weight  in  a  court  of  juftice.  When 
he  applied  to  trade,  and  made  three  voyages  beyond 
fea,  in  a  fhip  of  his  own,  and  with  a  cargo  belonging 


taken  by  the    Romans,    plundered  and  opprefled  by     to  himfelf,  he  was  alfo  advanced  to  the  dignity  of  a 
Verres    deftroyed  by  Pompey,  and  reftored  by  Ofta-     thane.  But  if  a  ceorl  had  a  greater  propenfity  to  arms 
who  made  it  the  refidence  of  a  Roman  colony.         than  to  learning,  trade,  or  agriculture,  he  then  became 


inventions,  (for  a  fpecimen  of  which,  fee  Acoustics, 
n°  27.)  ;  and  Dr  Hooke  has  given  a  decimate  of  inven- 
tions, as  part  of  a  Century,  of  which  he  affirmed  him- 
felf mafter.     It  is  remarkable,  that  both  in  the  cen- 


well  as  to  obtain  from  his  patron  either  five  hydes  of 
land,  or  a  gilt  fword,  helmet,  and  breaftplate,  as  a  re- 
ward of  his  valour,  he  was  likewife  confidered  as  a 
thane.  Thus  the  temple  of  honour  flood  open  to  thefc 
ury  of  the  former,  and  the  decimate  of  the  latter,  we  ceorls,  whether  they  applied  thcmielves  to  agriculture, 
find  the  principle  on  which  Savary's  fire  or  fteam  en-  commerce,  letters,  or  arms,  which  were  then  the  only 
eine  is  founded.     Set  Steam- Engine.  proteifions  efteemed  worthy  of  a  freeman. 

Century  in  antiquity.     The  Roman  people,  when         CEOS,  Cea,  Cia,  or  Cos,  (anc.  geog.)  one  of  the 
aflembled  for  the  electing  of   magiftrates,     Cyclades,  lies  oppofite  to  the  promontory  oi  Achaia 


they   were 

enacting  of  laws,  or  deliberating  upon  any  public  af- 
fair, were  always  divided  into  centuries,  and  voted  by 
centuries,  in  order  that  their  votes  might  be  the  more 
eafily  collected,  whence  thefe  aflemblies  were  called 
comitia  centuriata.  The  Roman  cohorts  were  alio  di- 
vided into  centuries.  See  Centurion  and  Cohort. 
Century,  in  chronology,  the  fpace  of  one  hundred 
years.  This  method  of  computing  by  centuries  is  ge- 
nerally obferved  in  church  hiftory,  commencing  from 


called  Sunium,  and  is  50  miles  in  compafs.  Thisifland 
is  commended  by  the  ancients  for  its  fertility  and  rich- 
nefs  of  its  paftures.  The  firft  filk  ftiiffs,  if  Pliny  and 
Solinus  are  to  be  credited,  were  wrought  here.  Ceos 
was  particularly  famous  for  the  excellent  figs  it  pro- 
duced. It  was  firft  peopled  by  Ariftasus,  the  fori  of 
Apollo  and  Cyrene,  who,  being  grieved  for  the  death 
of  his  fon  Actason,  retired  from  Thebes,  at  the  per- 
fuaiion  of  his  mother,  and  went  over  with  fome  The- 

bans 
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bans  to  Ceos,  as  that  lime  uninhabited.     Diodorus  Si- 
culus  tells  us,  that  he  retired  to  the  ifland  of  Cos;  but 
the  ancients,    as  Servius  obferves,  called   both  thefe 
iflands  by  the  name  Cos.      Be   chat    as  it  will,  the 
ifland  of  Ceos  became  fo  populous,  that  a  law  prevail- 
ed there,  commanding  all  perfons  upwards  of  lixty  to 
be  poifoned,  that  others  might  be  able  to  fubfift ;  fo 
that  none  above  fixty  were  to  be  feen  in  the  ifland, 
being  obliged,  after  they  arrived  at  that  age,  either  to 
fubmit  to  the  law,  or  abandon  the  country,  together 
with  their  effects.     Ceos  had,  in  former  times,  four  fa- 
mous cities,  viz.  Julis,  Carthasa,  Coreflhs,  and  Pras- 
efla.     The  two  latter  were,  according  to  Pliny,  fwal- 
lowed  up  by  an  earthquake.     The  other  two  flourifhed 
in  Strabo's  time.     Carthasa  flood  on  a   rifing  ground, 
at  the  end  of  a  valley,   about  three  miles  from  the  fea. 
The  fituation  of  it  agrees  with  that  of  the  prefent  town 
of  Zia,  which  gives  name  to  the  whole  ifland.     The 
ruins  both  of  Carthasa  and  Julis  are  (till  remaining; 
thofe  of  the  latter  take  up  a  whole  mountain,  and  are 
called  by  the  modern  inhabitants  Polis,  that  is,  the  city. 
Near  this  place  are  the  ruins  of  a  flately  temple,  with 
many  pieces  of  broken  pillars,  and  flames  of  mofl  ex- 
quifue  wormanfhip.     The  walls  of  the  city  were  of 
marble,  and  fome  pieces  are  /till  remaining  above  12 
feet  in  length.     Julis  was,  according  to  Strabo,  the 
the  birth  place  of  Simonides,  BacchyliAes,  Era  fi  drat  us, 
and  Arilto.      The  Oxford   marbles   tell  us,  that  Si- 
monides, the  fon  of  Leoprepis,  invented  a  fort  of  artificial 
memory,  the  principles  of  which  he  explained  at  A- 
thens,  and  add,  that  he  was  defcended  of  another  Si- 
monides, who  was  a  poet  no  lefs  renowned  than  him- 
felf.     One   of  thefe   two  poets  invented  thofe  melan- 
cholly  verfes  which  were  fung  at  funerals,  and  are  cal- 
led by  the  Latins  nani<z.     Strabo  fays,  that  the  Athe- 
nians, having  befieged  the  city  of  Julis,    raifed  the 
fiege,  upon  advice  that  the  inhabitants  had  refolved  to 
murder  all  the  children  under  a  certain  age,  that  ufe- 
ful  perfons  might  not  be  employed  in   looking  after 
(hem.     Ceos  was,  with  the  other  Greek  iflands,  fub- 
dued   by  the  Romans,  and  beflowed  upon  the  Athe- 
nians by  Marc  Anthony  the  triumvir,  together  with 
Egina,  Tinos,  and  fome  other  adjoining  iflands,  which 
were  all  reduced  to  one  Roman  province  by  Vefpafian. 
The  ifland  is  now  called  Zea. 

CEPA,  the  onion.     See  Allium. 

CEPHALANTHUS,  button-wood:  A  genus 
©f  the  monogynia  order,  belonging  to  tetrandria 
clafs  of  plants;  and  in  the  natural  method  ranking 
rader  the  48th  order,  Jggregata.  There  is  no  corn^ 
mon  calyx  ;  the  proper  one  is  fuperior,  and  funnel- 
maped  ;  the  receptacle  globofe  and  naked,  with  one 
downy  feed.  There  is  only  one  fpecies,  the  Occiden- 
talh  ;  a  deciduous  fhrub  native  of  North-America.  It 
grows  to  about  five  or  fix  feet  high;  and  is  not  a 
very  bufhy  plant,  as  the  branches  are  always  placed 
thinly  in  proportion  to  the  fize  of  the  leaves,  which 
will  grow  more  than  three  —heslong,  and  one  and  a 
half  broad,  if  the  trees  are  planted  in  a  foil  they  like. 
The  leaves  ftand  oppofite  by  pairs  on  the  twigs,  and 
alfofometimes  by  threes,  and  are  of  a  light  green 
colour :  Their  Upper  furface  is  fmooth ;  they  have 
a  flrong  nerve  running  from  the  foot-ftalk  to  the 
point,  and  feveral  others  from  that  on  each  fide  to  the 
borders;  Tbefe,  as  well  as  the  foot-ftalk,  in  the  aii* 
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tumn  dye  to  a  reddifh  colour.     The  flowers,  which  Cephalic 
arc  aggregate  flowers,  properly  fo  called,  are  produ-  CephalfenU 

ced  at  the  ends  of  the  branches,  in  globular  heads,  in  " * ' 

July.  The  florets  which  compofe  thefe  heads  are  fun- 
nel-fhaped,  of  a  yellow  colour,  and  faflened  to  an  axis 
which  is  in  the  middle—The  cephalanthus  is  propa- 
gated from  feeds,  which  are  exported  to  Great-Britain, 
Thefe  fliould  be  fown  as  foon  as  they  arrive,  and  there 
will  be  a  chance  of  their  coming  up  the  firfl  fpring  j 
though  they  often  lie  till  the  fpring  after  before  they 
make  their  appearance.  They  may  be  fown  in  good 
garden  mould  of  almofl  any  foil,  if  fomewhat  moifl 
the  better,  and  fliould  be  covered  about  a  quarter  of 
an  inch  deep.  This  flirub  is  alfo  propagated  by  lay- 
ers. If  the  young  fhoots  are  laid  in  autumn,  they 
will  have  flruck  good  root  by  the  autumn  following, 
and  may  be  then  taken  up,  and  fet  in  the  places  where 
they  are  defigned  to  remain.  Cuttings  of  this  tree, 
alfo,  planted  in  the  autumn  in  a  rich,  light,  moifl 
foil,  will  grow  ;  and  by  that  means  alfo  plenty  of  thefe 
plants  may  be  foon  obtained. 

CEPHALIC,  in  a  general  meaning,  fignifies  any 
thing  belonging  to  the  head. 

Cephalic  Medicines,  are  remedies  for  diforders  of 
the  head.  Cordials  are  comprehended  herein,  as  are 
alfo  whatever  promotes  a  free  circulation  of  the  blood 
through  the  brain. 

Except  when  the  diforder  arifes  fromexcefs  of  heat, 
or  an  inflammatory  difpofition  in  the  head,  moifl  to- 
picals  fhould  never  be  ufed  ;  but  always  dry  ones. 

To  rub  the  head  after  it  is  fhaved  proves  an  inftan- 
taneons  cure  for  a  cephalalgia,  a  fluffing  6*f  the  head, 
and  a  weaknefs  of  the  eyes,  arifing  from  a  weak  and 
relaxed  ftate  of  the  fibres.  And  as  by  every  frefh- 
evacuation  of  the  humours  their  quantity  is  not  only 
lefTened,  but  alfo  their  recrementitious  parts  derived 
thither,  the  more  frequently  the  head  is  fhaved,  the 
larger  quantity  of  hur.^ur  is  difcharged ;  fo  that  the 
frequent  (having  of  the  head  and  beard  is  likewife  a 
perpetual  blifler  ;  and  in  as  much  as  it  is  nfefnl,  it  is  a 
cephalic. 

Cephalic  Vein,  in  anatomy,  creeps  along  the  arm 
between  the  fkin  and  the  mufcles,  and  divides  it  into 
two  branches  :  the  external  goes  down  to  the  wrifl, 
where  it  joins  the  bafilica,  and  turns  up  to  the  back  of 
the  hand  ;  the  internal  branch,  together  with  a  fmali 
one  of  the  bafilica,  makes  the  mediana. 

The  ancients  ufed  to  open  this  vein  for  diforders  of 
the  head,  for  which  reafon  it  bears  this  name ;  but  a 
better  acquaintance  with  the  circulation  of  the  blood 
informs  us,  that  there  is  no  foundation  forfuch  a  no- 
tion. 

CEPHALENIA,  or  CephalienIa,  an  ifland  of 
the  Ionian  fea  between  Ithaca  and  Zacynthus,  known 
in  Homer's  time  by  the  names  of  Samus  and  Epirus 
Melaena,  is  about  eighty  miles  in  lengih,  forty  in 
breadth,  and  a  hundred  and  thirty  in  compafs.  It  had 
anciently  four  cities,  one  of  which  bore  the  name  of 
the  ifland.  Strabo  tells  us,  that  in  his  time  there  were 
only  two  cities  remaining  ;  but  Pliny  fpeaks  of  three; 
adding,  that  the  ruins  of  Same,  which  had  been  del 
ftroyed  by  the  Romans,  were  flill  in  being.  Same 
was  the  metropolis  of  the  ifland,  and  is  fuppofed  to 
have  flood  in  the  place  which  the  Italians  call  Porto 
Guifcardo.    The  names  of  the  four  cities  were,  accord- 
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Cephalgia  ing  to  Thucydides,   Same,  Prone,  Cranii,  and  Pal*,     there  is.  no  corolla  ;   the  filament  is  long  :  The  female  Ceratouia 

^c^iiBiHu      ■«&«**         j  7  ,  t,l    , .._j..„  ►!.«.      ^nluv    9    ^  nViMllmic     and  ornwn  m  rne    crp.rmp.n-.    there  U 


This  ifland  was  fabdued  by  the  Thebans,  under  the 
Ccratocar-  condu£|;  0f  Amphitryo,  who  is  faid  to  have  killed  Pie- 
,  F"8-  ,  relas,  who  then  reigned  here.  While  Amphitryo 
~~*~~  was  carrying  on  the  war  in  Cephalenia,  then  called 
Samos,  one  Cephalus,  a  man  of  great  diftin&ion  at 
Athens,  having  accidentally  killed  his  wife  Procris  in 
mooting  at  a  deer,  fled  to  Amphitryo,  who,  pitying 
his  cafe,  not  only  received  him  kindly,  but  made 
him  governor  of  the  ifland,  which  thenceforth  was 
called  Cephalenia.  After  it  had  been  long  in  fabjec- 
tion  to  the  Thebans,  it  fell  under  the  power  of  the 
Macedonians,  and  was  taken  from  them  by  the  JEto- 
lians,  who  held  it  till  it  was  reduced  by  M.  Fulvius 
Nobilior,  who,  having  gained  the  metropolis  after  a 
four  months  fiege,  fold  all  the  citizens  for  flaves, 
adding  the  whole  ifland  to  the  dominions  of  his  repub- 
lic.    Now  called  Cephalonia 


calyx  is  diphyllous,  and  grown  to  the  germen ;  there 

is  no  corolla;  the  ftyles   are  two;  the  feed  is  two-  .(-era""'a,J 

horned  and  compreffed. 

CERATONIA,  the  Carob  Tree,  or  St  John's 
bread :  A  genus  of  the  polyaecia  order,  belonging  to 
the  polygamia  clafs  of  plants.;  and  in  the  natural  me- 
thod ranking  under  the  33d  order,  Lomentacea.  The 
calyx  is  hermaphrodite  and  quinquepartite  ;  there  is  no 
corolla  ;  the  (lamina  are  five  ;  the  ftyle  is  filiform  ;  the 
legumen  coriaceous  and  polyfpermous.  It  is  alfo  dioeci- 
ous, or  male  and  female  dtltincT:  on  different  plants. 
There  is  but  onefpecies,  thefiliqua,  a  native  of  Spain,  of 
fome  parts  of  Italy  and  the  Levant.  It  is  an  ever-green  ; 
and,  in  the  countries  where  it  is  a  native,  grows  in  the 
hedges.  It  produces  a  quantity  of  long,  flat,  brown- 
coloured  pods,  which  are  thick,  meally,  and  of  a 
fweetifli  tafte.     Thefe  pods  are  many  times  eaten  by 


CEPHALONIA,    the  capital  of  an   ifland  of   the  the  poorer  fort  of  inhabitants  when  there  is  a  fcarcity 

fame  name,  fltuated  in  the   Mediterranean,  near  the  of  other  food  ;  but  they  are  apt  to  loofen  the  belly   and 

coaft  of  Epirus,  and  fabied  to  the  Venetians.  E.Long,  caufe  gripings  of  the  bowels.     They   are   called   bt 

21    N  Lat    30  30  John's -bread,    from  an  ill-founded  affertion  of  lome 

CEPHEUS,  'in  fabulous  hiftory,  a  king  of  Arcadia,  writers  on  fcripture,  that  thefe  pods  were  the  locufts 

on  whofe  head  Minerva    faftening  one  of    Medufa's  St  John  eat  with  his  honey  in  the  wilderncis. 


hairs,  he  was  rendered  invincible 

Cepheus,  in  aftronomy,  a  conflellation  of  the  nor- 
thern hemifphere.     See  Astronomy,  n°  406. 

CERAM,  an  ifland  in  the  Indian  ocean,  be- 
tween the  Molucca  iflands  on  the  north,  and  thofe 
of  Ambona  and  Banda  on  the  fonth,  lying  be- 
tween E.  Long.  126.  and  129.  in  S.  Lat.  3.  It  is 
about  150  miles  long,  and  60  broad;  and  here  the 


tree  may  be  propagated  in  England  from  feeds, 
which  are  to  be  fown  in  a  moderate  hot-bed,  and  the 
plants  inured  to  the  open  air  by  degrees. 

CERATOPHYLLUM,  in  botany:  a  genus  of 
the  polyandria  order,  belonging  to  the  moncecia  clafs 
of  plants  ;  and  in  the  natural  method  ranking  under  the 
15th  order,  Jmindat*.  The  male  calyx  is  multipartite  ; 
no   corolla;  ftamina  from  16  to  20:  the  female  calyx 


aDOUl    150    nines    lung,    auu    uu    mudi;;    auu    iitiv,    im-       i»y    ^w»u..c,    »..,.. 

Dutch  have  a  fortrefs,  which  keeps  the  natives  in  fab-     is  multipartite  j  no  corolla;  one  piltil;  no  ltyie;  one 


jeftion. 

CERAMBYX,  in  zoology,  a  genus  of  infe&s  of 
the  beetle  kind,  belonging  to  the  order  of  infecta  co- 
kopatera.  The  antenna  are  long  and  fmall ;  the 
breaft  is  fpinous  or  gibbous  ;  and   the  elytra  are  li- 


naked  feed. 

CERAUNIA,  Ceraunias,  or  Ceraunius  La- 
pis, in  natural  hiftory,  a  fort  of  flinty  flone,  of  no 
certain  colour,  but  of  a  pyramidal  or  wedge-like  fi» 
gure  ;  popularly  fuppofed  to  fall  from  the  clouds  in  the 


near.     There  are  no  lefs  than  83  fpecies  enumerated  time  of  thunder-ftorms,  and  to  be  poflefled  of  divers 

by  Linnaeus,  principally  diftinguifhed  by  the  figure  of  notable  virtues,  as   promoting  deep,  prelerving  from 

the  breaft.  lightning,  &c.    The  word  is  from  the  Greek  x.paw©-, 

CERASTES,  in  zoology,  the  trivial  name  of  fpe-  thunderbolt.     The  ceraunia  is  the  fame  with  what  is 

cies  of  Anguis  and  Coluber.  otherwife  called  the  thunder-ftone,  or  thunder-bolt ; 

CERASTIUM,  mouse-ear:  A  genus  of  the  pen-  and  alfo  fometimes  fagitta,  or  arrows-head,  on  ac- 
tagynia  order,  belonging  to  the  decandria  clafs  of  count  of  its  lhape.  The  .ceraunias  are  frequently  con- 
plants;  and  in  the  natural  method  ranking  under  the  founded  with  the  ombriae  and  bronuae,  as  being  all 
22d  order,  Caryophylle*.  The  calyxis  pentaphyllous;  fuppofed  to  have  the  fame  origin.  The  generality 
the  petals  are  bifid;  the  capfale  is  unilocular,  and  of  naturalifts  take  the  ceraunia  for  a  native  (tone, 
opening  at  the  top.  There  are  16  fpecies,  but  none  formed  among  the  Pyrites,  of  a  fa  .ne,  concrete,  mi- 
of  them  poflefled  of  any  remarkable  property.  neral  juice.     Mercatus  and  Dr  Woodward   alien  it  to 

CERASUS,  in  botany.     See  Prunus.  be  artificial,   and  to  have  been  faftuoned  thus  by  tools. 

CERATE,  in  pharmacy,  a  thickifa  kind  of  oint-  The  ceraunia,  according  to  thefe  authors,  are  the  heads 

ment,  applied  to   ulcerations,  excoriations,  &c.     See  of  the  ancient  weapons  of  war,  in  ule  betore  the  in- 

Pharmacy,  Index.  vention  of  iron;  which,  upon  the  introduction  of  that 

CERATION,  the  name  given  by  the  ancients  to  metal,  growing  into  difufe,  were  diiperled  in  tne  neias 

the  fmall  feeds  of  Ceratonia,  ufed  by  the  Arabian  phy-  through   this  and  that  neighbouring  country,     borne 

ficians  as  a  weight  to  adjuft  the  dofes  of  medicines;  of  them  had  poffibly  ferved  in  the  early  ages  lor  axes, 

as  the  grain  weight  with  us  took  its  rife  from  a  grain  others  for  wedges,  others  for  chuTels ;   but  the  greater 

of  barley  part  for  arrow-heads,  darts,  and  lances.     The  cerau- 

Ceraton,  or  ceratium,  was  alfo  a  filver  coin,  equal  nia  is  alfo  held  by  Pliny  for  a  white  or  "yftaj-coloured 

to  one-third  of  an  obolus.  gem,    that  attracted  lightning  to   itfelf.     What  tins 

CERATOCARPUS,  in  botany:    A  genus   of  the  was,  is  hard  to  fay.     Prudentius  alfo  (peaks  ot  a  yei- 

monandria  order,  belonging  to  the   moncecia  clafs  of  low  ceraunia ;  by  which  he  is  fappoied  to  mean   tne 

plants;  and  in  the  natural  method  ranking  under  the  carbuncle  or  pyropus.                                              f      ' 

f  sth  order,  Holorace*.     The  male  calyx  is  bipartite  ;  -;  CERBERA,  in  botany :  A  genus  of  the  m°nogy- 
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Cercis. 


Cerberus   nia  order,  belonging  to  the  pentandria  clafs  of  plants  ; 
and  in   the  natural    method  ranking  under  the  30th 
,  order,  Contort*.     The  fruit  is  a  monofpermous  plum. 
The    moil   remarkable    fpecies  is   the  atroucer,  a  na- 
tive  of  the  warm  parts  of  America.     It   rifes  with 
an  irregular  ftem  to  the   height  of  eight  or  ten  feet, 
fending  out  many    crooked    diffufed  branches,  which 
towards  their    tops  are  garnifhed  with  thick  fucculent 
leaves  of  a    lucid   green,  fmooth,  and    very  full  of  a 
milky  juice.     The   flowers  come  out  in  loofe  bunches 
at  the    end  of  the   branches  ;  they  are  of  a  cream  co- 
lour,  having  long  narrow   tubes,   and    at  the  top  are 
cut    into  five  obtufe  fegments,  which  fcem  twilled,  fo 
as  as   ftand  oblique  to   the   tube.     The  wood  of  this 
tree  ftinks  molt  abominably,    and    the   kernels  of  the 
nuts  are  a  deadly  poifon  to  which  there  is  no  antidote  ; 
fo  that    the  Indians   will  not   even  life  the  wood  for 
fuel. 

CERBERUSJn  fabulous  hiftory,  a  dreadful  three- 
headed  maftiff,  born  of  Typhon  and  Echidna,  and  pla- 
ced to  guard  the  gates  of  hell.  He  fawned  upon  thofe 
who  entered,  but  devoured  all  who  attempted  to  get 
back.  He  was,  however,  m altered  by  Hercules,  who 
dragged  him  up  to  the  earth,  when,  in  ftruggling,  a 
foam  dropped  from  his  mouth,  which  produced  the 
poifonous  herb  called  aconite  or  wolf's-bane. 

Some  have  mppofed  that  Cerberus  is  the  fymbol  of 
the  earth,  or  of  all-devouring  time  ;  and  that  its  three 
mouths  reprefent  the  prefent,  palt,  and  future.  The 
victory  obtained  by  Hercules  over  this  monfter,  de- 
notes the  conqueft  which  this  hero  acquired  over  his 
paffions.  Dr  Bryant  fuppofes  that  Cerberus  was  the 
name  of  a  place,  and  that  it  fignified  the  temple  of 
the  Sun  ;  deriving  it  from  Kir-Abor,  the  place  of  light. 
This  temple  was  alfo  called  Tor-Caph-El,  which  was 
changed  to  <rp/x»<$>«},os ;  and  hence  Cerberus  was  fup- 
pofed  to  have  had  three  heads.  It  was  likewife  called 
Tor-Keren,  TuWis  Regia  ;  whence  rp  **pmo(,  from  Tj>i/k 
three,  and  xapavov,  head. 

CERCELE,  in  heraldry  :  a  crofs  cercele  is  a  crofs 
which,  opening  at  the  ends,  turns  round  both  ways  like 
a  ram's  horn.     See  Cross. 

CERCIS,  the  Judas-tree:  A  genus  of  the  mo- 
nogynia  order,  belonging  to  the  decandria  dafs  of 
plants;  and  in  the  natural  method  ranking  under 
the  33d  order,  Lomentacex.  The  calyx  is  quinque- 
dentated,  and  gibbous  below;  the  corolla  papiliona- 
ceous, with  a  fhort  vexillum  or  flag-petal  under  the 
wings  or  fide-petals:  a  leguminous  plant.  There  are 
only^wo  fpecies,  both  deciduous. 

1.  The  filiquaftrum,  common  Judas-tree,  or  Ita- 
lian cercis,  a  native  of  \\S.j  and  other  parts  of  the 
iouth  of  Europe.— Thefe  differ  in  the  height  of  their 
growth  in  different  places:  In  fome  they  will  arrive 
to  be  fine  trees,  of  near  twenty  feet  high;  whilft  in 
others  they  will  not  rife  to  ciojc  then  ten  or  twelve 
leet,  fending  forth  young  branches  irregularly  from 
the  very  bottom.  The  ftem  of  this  tree  is  of  a  dark- 
greyifti  colour,  and  the  br'anches,  which  are  few  and 
irreguhr,  have  a  purplimcaft.  The  leaves  are  fmooth, 
heart-fhaped  and  rowndim,  of  a  pkafant  green  on 
their  upper  furface,  hoary  underneath,  and  grow  al- 
ternately on  long  foot-ftalks.  The  flowers  are  of  a 
line  purple:  They  come  out  early  in  the  fpring,  in 
clatters,  from  the  fide  of  the  branches,  growing  upon 
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fhort  foot-ftalks;  and  in  fome  fituations  they  are  fn  ex- 
ceeded by  long  flat  pods,  containing  the  feeds,  which, 
in  very  favourable  feafons,  ripen  in  England.  Some 
people  are  fond  of  eating  thefe  flowers  in  fallads,  on 
which  account  alone  in  fome  parts  this  tree  is  propa- 
gated. The  varieties  of  this  fpecies  are,  1.  The 
Flefh-coloured  :  2.  The  White-flowered;  and,  3.  The 
Broad-podded  Judas-tree. 

2.  The  Canadenlls,  or  Canadian  cercis,  will  grow 
to  the  fize  of  the  firft  fort  in  fome  places.  The  branch- 
es are  alfo  irregular.  The  leaves  are  cordated,  downy, 
and  placed  alternately.  The  flowers  ufually  are  of  1 
palifh  red  colour,  and  ihow  themfelves  likewife  in  the 
fpring,  before  the  leaves  are  grown  to  their  fize. 
Thefe  too  are  often  eaten  in  fallads,  and  afford  an  ex- 
cellent pickle.  There  is  a  variety  of  this  with  deep 
red,  and  another  with  purple  flowers.  Thepleafure 
which  thefe  trees  will  afford  in  a  plantation  may  be 
eafily  conceived,  not  only  as  they  exhibit  their  flowers 
in  clufters,  in  different  colours,  early  in  the  fpring, 
before  the  leaves  are  grown  to  fuch  a  fize  as  to  hide 
them  ;  but  from  the  difference  of  the  upper  and  lower 
furface  of  the  leaves ;  the  one  being  of  a  fine  green, 
the  other  of  a  hoary  caff;  fo  that  011  the  fame  treej 
even  in  this  refpect,  is  mown  variety;  an  improve- 
ment whereof  is  made  by  the  waving  winds,  which 
will  prefent  them  alternately  to  view. 

Propagation.     As  thefe  fpecies  will  not  take   root  by 
ayers    they  muft  be  propagated  by  feeds,  which  may 
be  had  from  abroad.     They   are  generally  brought  us 
found  and  good,  and   may  be  fown  in  the  months  of 
February  or  March.     Making  any  particular  compoft 
for  their  reception  is   unneceflary;  common   garden 
mould,  of  almoft  every  fort,  will  do   very  well  •  And 
this  being  well  dug,  and  cleared  of  all  roots,  weeds 
&c.  lines  may  be  drawn  for  the  beds.     The  mould  be- 
ing fine,  part  of   it  mould  be  taken  out,   and   lifted 
over  the  feeds,  after  they  are  fown,  about  half  an  inch 
thick.     Part  of  the  feeds  will  come  up   in  the  fpring 
and  the  others  will  remain  until  the  fpring  following- 
fo  that  whoever  is  defirous   of  drawing  the  feedlings 
of  a  year  old  to  plant   out,  muft  not  defiroy  the  bed. 
but  draw  them  carefully  out,  and  after  that  there  will 
be   a  fucceeding  crop.     However,    be  this  as  it  will, 
the  feeds  being  come  up,   they  muft  be  weeded,  and 
encouraged  by  watering  in  the  dry   feafon  ;  and  they 
will  require  no  farther  care  during  the  firft  fummer.. 
In    the  winter  alfo  they  may   be  left  to  themfelves' 
for  they  are  very  hardy  ;  though  not  fo  much  but  that 
the  ends  of  the  branches  will  be  killed   by  the  froft 
nay,  fometimes  to  the  very  bottom  of  the  young  plan/ 
where  it  will  moot  out  again  afrefh  in    the   fpring! 
Whoever,  therefore,  is  defirous  of  fecuring  his  feedling- 
plants  from  this  evil,  mould  have  his  beds  hooped,  in> 
order  to  throw  mats  over  them  during  rhe  hard  frofts. 
Toward  the  latter  end  of  March,  or  beginning  of  A- 
pril   the  plants   having  been  in  the  feed-bed  one  or 
two  years,  they  mould    be   taken  out,  and  planted  mi 
the  nurfery  :  The  diftance  of  one  foot  afimder,  and 
two  feet  :n  the  rows,  mould  be  given  them.     Hoeing, 
the  weeds  down  in  the  fummer  muft  alfo  be  allowed 
as  well  as  digging  between   the  rows  in  the  winter' 
Here  they  may   ftand  until  they  are  ro  be  removed* 
finally ;   but  they  muft  be  gone  over  in  the   winrer 
with  the  knife,  and  fuch  irregular  branches  taken  off 
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as  arc  produced  near  the  root;  by  which  management 
the  tree  may  be  trained  up  to  a  regular  ftem.  Such, 
continues  Hanburry  is  the  culture  of  the  fpecies  of 
cercis;  forts  that  are  not  to  be  omitted  where  there 
are  any  pretenfions  to  a  collection.  Belides,  the 
wood  itfelf  is  of  great  value  ;  for  it  polifh.es  exceedingly 
well,  and  is  admirably  veined  with  black  and  green. 

CERCOPITHECI,  in  natural  hiftory,  the  name  gi- 
ven by  Mr  Ray  to  monkeys,  or  the  clafs  of  apes  with 
long  tails.     See  Ape  and  Simia. 

CERDA,  (John  Lewis  de  la)  a  learned  Jefuit  of 
Toledo,  wrote  large  commentaries  on  Virgil,  which 
have  been  much  efteemed  ;  alfo  feveral  other  wor-ks. 
He  died  in  1643,  aged  80.  _      _ 

CERDONIANS,  ancient  heretics,  who  maintained 
moft  of  the  errors  of  Simon  Magus,  Saturninus,  and 
the  Manichees.  They  took  their  name  from  their 
leader  Cerdon,  a  Syrian,  who  came  10  Rome  in  the 
time  of  pope  Hyginus,  and  there  abjured  his  errors: 
but  in  appearance  only  ;  for  he  was  afterwards  con- 
victed ofperfifting  in  them,  and  accordingly  caft  out 
of  the  church  again.  Cerdon  afferted  two  principles, 
the  one  good  and  the  other  evil :  this  laft,  according 
to  him,  was  the  creator  of  the  world,  and  the  god  that 
appeared  under  the  old  law.  The  firft,  whom  he  call- 
ed unknown,  was  the  father  of  Jefus  Chrift;  who,  he 
taught,  was  incarnate  only  in  appearance,  and  was 
not  born  of  a  virgin  ;  nor  did  he  fuffer  death  but  in  ap- 
pearance. He  denied  the  refurrection ;  and  receded 
all  the  books  of  the  Old  Teftament,  as  coming  from 
an  evil  principle.     Marcion,  his  difciple,    fucceeded 

him  in  his  errors.  . 

CEREALIA,  in  antiquity,  feafts  of  Ceres,  lnltituted 
by  Triptolemus,  fon  of  Celeus  king  of  Eleufine  in  At- 
tica, in  gratitude  for  his  having  been  inftruded  by 
Ceres,  who  was  fuppofed  to  have  been  his  nurfe,  in 
the  art  of  cultivating  corn  and  making  bread. 

There  were  two  feafts  of  this  kind  at  Athens  ;  and 
one  called  Eleufinia,  the  other  Thefmophoria.     See  the 
article  Eleusinia.     What  both  agreed  in,  and  was 
common  to  all   cerealia,   was,  that   they   were  cele- 
brated with  a  world  of  religion   and  purity  ;  fo  that 
it  was  efteemed  a  great  pollution  to  meddle,  on  thofe 
days,  in  conjugal   matters.     It  was   not  Ceres   alone 
that  was  honoured  here,  but  alfo  Bacchus.     The  vic- 
tims offered  were  hogs,  by  reafon  of  the  wafte  they 
make  in  the  produ&s  of  the   earth :  whether  there 
was  any  wine  offered  or  not,   is  matter  of  much  de- 
bate among  the  critics.     Plautusand   Macrobius  feem 
to  countenance  the  negative  fide;  Cato  and  Virgil  the 
pofitive.     Macrobius  fays,  indeed,   they  did  not  offer 
wine  to  Ceres,  but  mulfum,  which  was  a  compofition 
of  wine  and  honey   boiled  up  together  :  that  the  fa- 
erifke  made  on  the  21ft  of  December  to  that  goddefs 
and   Hercules,   was  a   pregnant    fow,  together  with 
cakes  and  mulfum ;  and  that  this  is  what  Virgil  means 
by  Milt  Baccho.     The  cerealia  pafled  from  the  Geeks 
to  the  Romans,  who  held  them  for  eight  days  fuccef- 
fively ;   commencing,   as  generally  held,  on  the  fifth 
of  the  ides  of  April.     It  was  the  women  alone  who 
were  concerned  in  the  celebration,  all  dreffed  in  white  : 
flie  men,  likewife    in  white,   were  only  fpeaators. 
They  eat  nothing  till  after  fun-fet ;    in  memory  of 
Ceres,  who  in  her  fearch  after  her  daughter  took  no 
repaft  but  in  the  evening. 


After  the  battle  of  Cannae,  the  defolation  was  fo   Cereall* 
great  at  Rome,  that   there  were  no  women  to  celc-         1 
brate  the  feaft,  by  reafon  they  were  all  in  mourning  ;  9eret"ony; 
fo  that  it  was  omitted  that  year. 

Cerealia,  in  botany,  from  Ceres  the  goddefs  of 
corn ;  Linnaeus's  name  for  the  larger  cfculent  feeds  of 
the  grafles :  thefe  are  rice,  wheat,  rye,  barley,  oats, 
millet,  panic  grafs,  Indian  millet,  holcus,  zizania,  and 
maize.  To  this  head  may  be  likewife  referred  darnel, 
(folium)  ;  which,  by  preparation,  is  rendered  efculent. 
CEREBELLUM,  the  hinder  part  of  the  head. 
See  Anatomy,  n°  133. 

CEREBRUM,  the  brain.  Its  itructure  and  ufc 
are  not  fo  fully  known  as  fome  other  parts  of  the 
body,  and  different  authors  confider  it  in  various  man- 
ners. However,  according  to  the  obfervations  of  thofe 
moft  famed  for  their  accuracy  and  dexterity  in  anato- 
mical inquiries,  its  general  ftructure  is  as  given  in 
Anatomy,  h°i32. 

Dr  Hunter  obferves,  that  the  principal  parts  of  the 
medullary  fubftance  of  the  brain  in  icieots  and  mad- 
men, fuch  as  the  thalami  nervorum  opticorum  and  me- 
dulla oblongata,  are  found  entirely  changed  from  a  me- 
dullary to  a  hard,  tough,  dark-coloured  fubftance, 
fometimes  refembling  white  leather. 

CEREMONIAL,  (ceremonials)  a  book  in  which  is 
prefcribed  the  orders  of  the  ceremonies  to  be  obferved 
in  certain  actions  and  occafions  of  folemnity  and  pomp. 
The  ceremonial  of  the  Roman  church  is  called  ordp 
Romania.  It  was  publifhed  in  1516  by  the  bifhop  of 
Corcyra;  at  which  the  college  of  cardinals  were  fo 
fcandalized,  that  fome  of  them  voted  to  have  the  au- 
thor as  well  as  book  burnt,  for  his  temerity  in  expofing 
the  facred  ceremonies  to  the  eyes  of  profane  people. 

Ceremonial  is  alfoufed  for  the  fet  or  fyftem  of 
rules  and  ceremonies  which  cuftom  has  introduced  for 
regulating  our  behaviour,  and  which  perfons  practifc 
towards  each  other,  either  out  of  duty,  decency,  or  ci- 
vility. 

Ceremonial,  in  a  more  particular  fenfe,  denotes 
the  manner  in  which  princes  and  ambafTadors  ufe  to 
receive  and  to  treat  one  another.  There  are  endlefs 
difputes  among  fovereigns  about  the  ceremonial:  fome 
endeavouring  to  be  on  a  level,  and  others  to  be  fupe- 
rior  ;  infomuch  that  numerous  fchemes  have  been  pro- 
pofed  for  fettling  them.  The  chief  are,  1.  To  accom- 
modate the  difference  by  compromifc  or  alternation, 
fo  that  one  Ihall  precede  now,  the  other  the  next 
time;  or  one  in  one  place,  and  the  other  in  another; 
2.  By  feniority ;  fo  that  an  elder  prince  in  years  fhall 
precede  a  younger,  without  any  other  diftinction. 
Thefe  expedients,  however,  have  not  yet  been  ac- 
cepted of  by  any,  except  fome  alternate  princes,  as 
they  are  called,  in  Germany. 

Ceremonial  is  more  particularly  ufed  in  fpeaking 
ef  the  laws  and  regulations  given  by  Mofes  relating 
to  the  worfhip  of  God  among  the  ancient  Jews.  In 
this  fenfe  it  amounts  to  much  the  fame  with  what  is 
called  the  Levitical  law,  and  ftands  contradiftinguifhed 
from  the  moral  as  well  as  judicial  law. 

CEREMONY,  an  aflemblage  of  feveral  actions, 
forms,  and  cirenmftances,  ferving  to  render  a  thing 
more  magnificent  and  folemn. 

In  1646,  M.  Ponce  publifhed  a  hiftory  of  ancient 
ceremonies,  tracing  the  rife,  growth,  and  introduction 
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of  each  rire  into  the  church,  and  its  gradual  jtdvance- 
meiu  to  fuperftition  therein.       Many  of  ihftn    were 
borrowed  from  Judaifm  ;   but  more  feemingW  iromPa- 
ganifm.     Dr  MiJd!e:on  has  given  a  fine  d/fcourfe  on 
the  conformity  between    the  pagan  and  pfcpiih  cere- 
monies,  which   he  exemplifies  in  the  ufe/or  incenfe, 
holy  water,  lamps,  and  candles,  before  tfle  ihrines  of 
faints,  votive  gifts  or  offerings   round  tjtc  fhrines  of 
the  deceafed,  &c.     In  effect,  the  altars,  images,  croffts, 
proeeffions,  miracles,  and  legends  ;  nay,  even  the  very 
hierarchy,  pontificate,  religious  orders/&c.  of  the  pre- 
fent  Romans,  he  lhows,  are  all  copied  from  their  hea- 
then ancei'tors. — We  have  an  ampl^  and  magnificent 
account  of   the  religious  ceremonies  and  cufloms  of  all 
nations  in  the  world,  reprefentedin  figures  defigned  by 
Picart,  with  hiftorical  explanations,  and  many  curious 
dihertations. 

Majler  of  the  Ceremonies,  an  officer  inftituted  by 
king  James  I.  for  the  more  honourable  reception  of  am- 
baffadors  and  ftrangers  ef  a/alky.  He  wears  about  his 
neck  a  chain  of  gold,  wit)  a  medal  under  the  crown  of 
Great  Britain,  having  opone  fide  an  emblem  of  peace, 
with  this  motto,  Beat! pacific':  ;  and  on  the  other,  an 
emblem  of  war,  \\\ih Dieu  et  mon  droit :  his  falary  is 
300/.  per  annum. 

Jfijlant Majler  of  the  Ceremonies,  is  to  execute  the 
employment  in  al'  points,  whenfoever  the  mailer  of 
the  ceremonies  is  »bfent.  His  falary  is  141/.  ip.  and 
Ad.  per  annum. 

Marjhall  of  tiff  Ceremonies  is  their  officer,  beinc 
fnbordinaie  to  tfrm  both.  His  falary  is  100/.  per 
annum. 

CERENZA,  1  town   of  Italy  in  the  kingdom  of 

'  Naples,  and  in  the  Hither  Calabria,  with  a  biihop's 

fee.     It  is  ieatfd  on  a  rock,  in  E.  Long.  17.  5.  N.  Lat. 

39-  23- 

CERES,  pPagan  deity,  the  inventor  or  goddefs  of 
corn  .   in  lii~  manner  as  Bacchus  was  of  wine. 

Accord/'rg  to  the  poets,  fhe  was  the  daughter  of  Sa- 
turn andOps,  and  the  mother  of  Proferpine,  whom 
ilie  hay  by  Jupiter.  Pluto  having  ftolen  away  Pro- 
ferpine Ceres  travelled  all  over  the  world  in  qneft  of 
herd/tighter,  by  the  help  of  a  torch,  which  fhe  had 
lightft)  in  Mount  JEtna. 

AgCeres  was  thus  travelling  in  fearch  of  her  daugh- 
ter, jhe  cametoCeleus  king  of  Eleufis,  and  under- 
took^ bring  up  his  infant  ion  Triptolemus.  Being 
deli/ous  to  render  her  charge  immortal,  fhe  fed  him 
in  tie  day-time  with  divine  milk,  and  in  the  night  co- 
vered him  with  fire.  CHens  obferving  an  unufual 
improvement  in  his  fon,  refolved  to  watch  his  nurfe, 
to  |hich  end  he  hid  himfelf  in  that  part  of  the  houfe 
whtre  fhe  ufed  to  cover  the  child  with  fire  ;  but  when 
he  fiw  her  put  the  infant  under  the  embers,  he  cried 
out  and  difcov^red  himfelf.  Ceres  punithed  the  cu- 
xiohty  and  iudifcretion  of  the  father  with  death.  Af- 
tewards  (he  taught  the  youth  the  art  of  fowingcorn 
and  other  fruits,  and  mounted  him  in  a  chariot  drawn 
by  winged  dragons,  that  he  might  travcrfe  the  world, 
and  teach  mank.nJ  the  ufe  of  corn  and  fruits.  After 
thts  having  discovered,  by  means  of  the  nymph  Are- 
tnula,  that  Proferpine  was  m  the  infernal  regions,  fhe 
applied  to  Jiptrer,  and  obtained  of  him  that  Profer- 
pin ■:  mould  be  reftored,  on  condition  that  the  had  tailed 
nothing   d,..mg  her  flay  in  that  place:  but  it  being 
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difcovered,  by  the  information  of  Afcaiaphas,    that,  as 

Hie  was  walking  in  Pluto's  orchard,  lie  had  gathered 
an  apple,  and  had  rafted  of  fome  of  the  feeds,  fhe  was 
for  ever  forbidden  to  return.  Ceres,  out  of  revenge, 
turned  AfcaJaphus  into  an  owl.  At  length,  Jupiter,  to 
mitigate  her  grief,  permitted  that  Proferpine  fhbuld 
pafs  one  half  of  the  year  in  the  infernal  regions  with 
Pluto,  and  the  other  half  with  her  mother  on  earth. 

Cicero  fpeaks  of  a  temple  of  Ceres  at  Catanea  in  Sici- 
ly, where  was  a  very  ancient  flame  of  that  goddefs,  but 
entirely  concealed  from  the  light  of  men,  every  thing 
being  performed  by  matrons  and  virgins. 

CERET,  a   town  of  France  in  Roaffillon,  with  a 
magnificent  bridge,  of  a  ihigle  arch.     It  is  feared  near 
the  river  Tec,  in  E.  Long.  2.  46.  N.  Lat.  42.  23. 
CEREUS,  in  botany.     See  Cactus. 
CERJGO,  an  illand   in  the  Archipelago,  anciently 
called  Cyihtrea  ;  noted   for   being  the  birth-place  of 
Helen,  and,  as  the  poets  fay,  of  Venus.     At  prefent, 
there  is  nothing  very  delightful  in  the  place  ;  for  the 
country  is  mountainous,  and  the   foil  dry.     It  abounds 
in   hares,  quails,  turtle,  and  excellent   falcons.     It  is 
about    50  miles  in  circumference,  and   had   formerly 
good  towns;  but  there  is  now  none  remaining  but  that 
which  gives  name  to  the  illand.     This  is  ftrong  both 
by  art  and  nature,  it  being  featcd  on  a  craggy  rock.  The 
inhabitants  are  Chriftian  Greeks,  andfubjVcf  to  the  Ve- 
netians, who  keep  a  governor  there,  whom  they  change 
every  two  years. 

CERINES,  a  town  in  the  ifland  in  Cyprus,  with  a 
good  cattle,  an  harbotir,  and  a  bifhop's  fee.     E.  Lone 
33-  35-  N.  Lat.  35.  22.  6' 

CEPJNTHE,  bonetwort:  A  genus  of  the  mo- 
nogyma  order,  belonging  to  the  pemandria  clafs  of 
plants  j  and  in  the  natural  method  ranking  under  the 
41ft  order,  Afperijolice.  The  limb  of  the  corolla  is  a 
ventricofe  tube  with  the  throat  pervious  ;  and  there 
are  two  bilocular  feeds.  There  are  three  fpeeies,  na- 
tives of  Germany,  Italy,  and  the  Alps.  They  are 
low  annual  plants  with  purple,  yellow, 'and  red  flowers, 
which  may  be  propagated  by  feed  fown  in  autumn,  w 
a  warm  fituation. 

CERINTHIANS,  ancient  heretics,  who  denied 
the  deity  of  Jefns  drift.— They  took  their  name 
from  Cerinthus,  one  of  the  firfl  herefiarchs  in  the 
church,    being  cotemporary  with  St   John.     See  Ce- 

RINTHUS. 

They  believed  that  Jefns  Chrifl  was  a  mere  man, 
born  of  Jofeph  and  Mary  ;  but  that,  in  his  baptifm,  a 
celeftial  virtue  defcended  on  him  in  form  of  a  dove; 
by  means  whereof  he  was  confecrated  by  the  holy  Spi- 
rit, and  made  Chrifl.  It  was  by  means  of  this  celeftial 
virtue,  therefore,  that  he  wrought  fo  many  miracles  ; 
which,  as  he  received  it  from  heaven,  quitted  him  af- 
ter his  paffion,  and  returned  to  the  place  whence  it 
came;  fo  that  Jefus,  whom  they  called  a  pure  man, 
really  died  and  rofe  again  ;  but  that  Chrifl,  who  was 
dillinguiihed  from  Jefus,  did  not  fiiffer  at  all.  It  was 
partly  to  refute  this  feci,  that  St  John  wrote  his  gof- 
pel.  They  received  the  gofpel  of  St  Matthew,  to  coun- 
tenance their  doctrine  of  circumcifion,  from  Chrift's  be- 
ing circumcifed  ;  but  they  omitted  the  genealogy.  They 
dilcarded  the  epiftles  of  St  Paul,  becaufe  that  apoftic 
held  circumcifion  aboliflied. 

CERINTHUS,  a  hercfiarch,  cotemporary  with  the 
P  P  apoftles, 
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Ceropegia,  apoftles,  afcribcd  the  creation  not  to  God,  but  to  an- 
Certhia.    gels.     He  taught  that  Jefus  Chrift  was  the  fon  of  Jo- 

' " 'feph,  and  that  circumcifion  ought  to  be  retained  under 

the  gofpel.  He  is  looked  upon  as  the  head  of  the 
converted  Jews,  who  raifed  in  the  church  of  Antioch 
the  tumult  of  which  St  Luke  has  given  the  hiftory  in 
the  15th  chapter  of  the  Acts.  Some  authors  afcribe 
the  book  of  the  apocalypfe  to  Cerinthus  ;  adding,  that 
he  put  it  off  under  the  name  of  St  John,  the  better  to 
authorise  his  reveries  touching  Chrift's  reign  upon 
earth  :  and  it  is  even  certain  that  he  publilhed  fome 
works  of  this  kind  under  the  title  of  Apocalypfe.  See 
Apocalypse. 

CEROPEGIA,  in  botany  :  a  genus  of  the  mono- 
gynia  order,  belonging  to  the  pentandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
30th  order,  Contorta.  There  are  two  erect  follicles  ; 
the  feeds  plumofe  or  covered  with  a  feathered  pappus  ; 
the  limb  of  the  corolla  connivent  or  clofing  at  top. 
Plate  CERTHIA,  in  orinthology,  the  creeper  or  ox- 

CXXY.  eye,  a  genus  belonging  to  the  order  of  picae.  The  beak 
is  arched,  (lender,  iharp,  and  triangular  ;  the  tongue 
is  Iharp  at  the  point  ;  and  the  feet  are  of  the  walking 
kind,  /.  e.  having  the  toes  open  and  unconnected.  Of 
this  genus  near  50  fpecies  have  been  enumerated  by 
ornithologilts  ;  but  Mr  Latham  fuppofes  that  many  now 
defcribed  as  fpecies,  will  be  found  hereafter  to  be  mere 
varieties  ;  which,  he  adds,  is  no  wonder,  fince  many 
creepers  do  not  gain  their  full  plumage  till  the  third 
year's  moult.  The  following  are  a  few  of  the  molt  re- 
markable : 

1.  The  familiaris,  orcommon  ox-eye,  is  grey  above, 
and  white  underneath,  with  brown  wings,  and  ten 
white  fpots  on  the  ten  prime  feathers.  This  bird  is 
found  in  moft  parts  of  Europe,  though  it  is  believed 
no  where  fo  common  as  in  Britain.  It  may  be  thought 
more  fcarce  than  it  really  is  by  the  lefs  attentive  ob- 
ferver  ;  for,  fuppofing  it  on  the  body  or  branch  of  any 
tree,  the  moment  it  obferves  any  one,  it  gets  to  the 
oppofite  fide,  and  fo  on,  let  a  perfon  walk  round  the 
tree  ever  fo  often.  The  facility  of  its  running  on  the 
bark  of  a  tree,  in  all  directions,  is  wenderful  :  This 
it  does  with  as  much  eafe  as  a  fly  on  a  glafs  window. 
Its  food  is  principally,  if  not  wholly,  infects,  which 
it  finds  in  the  chinks  and  among  the  mofs  of  trees. 
It  builds  its  neft  in  fome  hole  of  a  tree,  and  lays 
generally  five  eggs,  very  rarely  more  than  feven  : 
thefe  are  afli-coloured,  marked  at  the  end  with  fpots 
and  flreaks  of  a  deeper  colour ;  and  thefhell  is  obferved 
to  be  pretty  hard.  It  remains  in  the  places  which  it 
frequents  during  the  winter,  and  builds  its  neft  early 
in  the  fpring 


3.  The  hook-billed  red  creeper  has  the  billfomcwhat    Certhia. 
lefs  hocked  than  the  laft  fpecies  ;  the  general  colour  N""~^~~" 
of  the  jlumage  is  fcarlet ;  wings  and  tail  black.     In 

fome  birJs  the  forehead  is  of  a  buff-colour  ;  and  the 
parts  abott  the  head  and  neck  have  both  a  mixture  of 
buff  and  difky  black,  which  are  fufpected  to  be  the 
birds  not  y?t  arrived  at  their  full  plumage. 

4.  The  pifilla,  or  brown  and  white  creeper,  accord- 
ing to  Edwards,  is  not  above  half  the  fize  of  the  Euro- 
pean creeper,  The  upper  part  of  the  body  is  brown, 
with  a  changeible  glofs  of  copper  :  the  under  parts  are 
white  ;  ihe  quJls  brown,  edged  with  glolly  copper  ; 
the  tail  blackilL,  the  outer  feather  tipped  with  white. 
The  bird  from  which  Edwards  drew  his  figure  had  a 
label  tied  to  it,  by  f*e  name  of  Honey- thief.  And  that 
they  are  fond  of  holey  js  manifeft,  from  thofe  who 
keep  birds  at  the  Cfr>c  of  Good  Hope  having  many 
forts  in  large  cages,  an!  fupplying  them  with  only  ho- 
ney and  water;  but  beiio-s  this,  they  catch  a  great  ma- 
ny flies,  which  come  witL;n  the  reach  of  their  confine- 
ment ;  and  thefe  two  make  ,p  their  whole  fubfiftence  ; 
indeed,  it  has  been  attempteoto  tranfport  them  further, 
but  the  want  of  flies  on  boar?  a  fhip  pi  evented  them 
living  more  than  three  weeks  ;  fo  neceflary  are  infects 
to  their  fubfiftence. 

5.  The  Loteni,  or  Loten's  deeper,  has  the  head, 
neck,  back,  rump,  fcapulars,  ant  upper  tail-coverts, 
of  green  gold:  beneath,  from  the  breaft  to  the  venr, 
of  velvet  black,  which  is  feparatedfrom  the  green  on 
the  neck  by  a  tranfverfe  bright  violet  band,  aline  and 
half  in  breadth  :  the  leiTer  wing  courts  are  of  this  laft 
colour  ;  the  middle  covens  are  gre\n  gold ;  and  the 
greater  coverts  are  very  fine  black,  ijged  with  green 
gold  on  the  outer  edge  :  the  quills  an0f  the  fame  co- 
lour, as  are  alfo  the  tail  feathers.  Th\  female  differs 
in  having  the  breaft,  belly,  fides,  thig^?  under  wing 
and  tail  coverts,  of  a  dirty  white,  fpotte\  with  black  • 
and  the  wings  and  tail  not  of  fo  fine  a  bl\ck.  It  in- 
habits Ceylon,  and  Madagafcar  ;  and  is  caled  Angala- 
dian.  \ 

Buffon  tells  us,  that  it  makes  its  neft  of  the  down  of 
plants,  in  form  of  a  cup,  like  that  of  a  chaffinch  the  fe- 
male laying  generally  five  or  fix  eggs  ;  and  tiat  it  is 
fometimes  chafed  by  afpideras  large  as  itfelf,  ard  very 
voracious,  whicli  feizes  on  the  whole  brood,  and  fucks 
the  blood  of  the  young  birds. 

6.  The  ccerulea,  or  blue  creeper,  has  the  heal  of  a 
moft:  elegant  blue  ;  but  on  each  fide  there  is  a  ftrpe  of 
black  like  velvet,  in  which  the  eye  is  placed  :  thechin 
and  throat  are  marked  with  black  in  the  fame  maimer  ; 
the  reft  of  the  body  violet  blue.  It  inhabits  Cayenne. 
Seba  fays,   that  it  makes  its  neft  with  great  art.    The 


2.  The  hook-billed  green  creeper  has  a  bill  an  inch     outfide  is  compofed  of  dry  ftalks  of  grafs,  or  fuch  /ike  ; 


*  Sec  Me- 


and  three  quarters  long,  .and  bent  quite  in  the  fhape  of 
a  femicircle  ;  the  plumage  in  general  is  olive  green, 
paleft  beneath,  and  fomewhat  inclined  to  yellow  :  the 
quills  and  tail  are  dulky  ;  the  legs  dufky  brown  ;  and 
the  feathers  juft  above  the  knee,  or  garter,  white.  It 
inhabits  the  Sandwich  Iflands  in  general,  and  is  one  of 
the  birds  whofe  plumage  the  natives  make  life  of  incon- 
ftructing  their  feathered  garments  ;  which,  having  thefe 
olive-green  feathers  intermixed  with  the  beautiful  fcar- 
let and  yellow  ones  belonging  to  the  next  fpecies,  and 
yellow-tufted  Bee-eater*,  make  fome  of  the  moft  beau- 
tiful coverings  of  thefe  iflanders. 


but  within  of  very  downy  foft  materials,  in  the  ^hape 
of  a  retort,  which  it  fufpends  from  fome  weak  twig, 
at  the  end  of  a  branch  of  a  tree  ;  the  opening  or  month 
downwards,  facing  the  ground  :  the  neck  is  a  foot  in 
length,  but  the  real  neft  is  quite  at  the  top,  fo  that  the 
bird  has  to  climb  up  this  funnel-like  opening  to  get  at 
the  neft.  Thus  it  is  fecure  from  every  harm  ;  neither 
monkey,  fnake,  nor  lizard,  daring  to  venture  at  the 
end  of  the  branch,  as  it  would  not  fteadily  fupport 
them. 

7.  The  cardinal  creeper,  (Lev.  Muf.)  has  the  head, 
neck,  and  breaft,  of  crijnfon  colour ;  down  the  middle 
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of  the  back  is  a  {tripe  of  the  fame  colour  to  the  rump; 
the  reft  of  the  body  is  black  ;  and  the  wings  and  tail 
are  black.  It  inhabits  the  cultivated  parts  of  the  ifland 
of  Tanna;  is  there  called  Kuyameta,  and  lives  by  fuck- 
ing the  nectar  of  flowers. 

8.  The  mocking  creeper  is  of  the  fize  of  the  lefTer 
thrufh.  On  the  cheeks  is  a  narrow  white  fpot :  the  head, 
efpecially  on  the  crown,  is  inclined  to  violet  ;  the  plu- 
mage in  general  is  olive  green,  inclining  to  yellow  on 
the  under  parts  :  the  quills  are  brown  ;  the  fecondaries 
edged  with  olive  :  the  colour  of  the  tail  is  like  that  of 
the  fecondaries,  and  fomewhat  forked  :  the  legs  are 
dufky  blue,  and  the  claws  black.  It  inhabits  both  the 
iflands  of  New  Zealand.  It  has  an  agreeable  note  in 
general ;  but  at  times  fo  varies  and  modulates  the  voice, 
that  it  feems  to  imitate  the  notes  of  all  other  birds  ; 
hence  it  was  called  by  the  Engliih  the  Mocking-bird. 
This  bird  being  fond  of  thrufting  its  head  in  the  the 
bofom  of  flowers  which  have  a  pnrpiifh-coloured  fa- 
rina, much  of  it  adheres  to  the  feathers  about  the 
head  and  bill,  and  in  courfe  gives  the  appearance 
abovementioned  ;  but  this  in  time  rubs  off,  and  the 
colour  of  the  head  appears  the  fame  with  the  relt  of  the 
plumage. 

CERTIFICATE,  (Trial  by)  in  the  law  of  Eng- 
land, a  fpecies  of  trial  allowed  in  fuch   cafes  where 
the  evidence  of  the  perfon  certifying  is  the  only  proper 
criterion  of  the  point  in  difpute*.     For  when  the  fact 
in  queftion  lies  out  of  the  cognizance  of  the  court,  the 
judges  mult  rely  on  the  folemn  averment  or  informa- 
tion of  perfons  in  fuch  a  ftation  as  affords  them  the 
molt  clear  and  competent  knowledge  of  the  truth.     As 
therefore  fuch  evidence,  if  given  to  a  jury,  muft  have 
been  conclufive,   the  law,  to  fave  trouble  and  circuity, 
permits  the  fact  to  be  determined  upon  fuch  certificate 
merely.     Thus,  1.  If  the  iflue  be  whether  A  was  ab- 
fent  with  the  king  in  his  army  out  of  the  realm  in  time 
of  war,  this  fliall  be  tried  by  the  certificate  of  the  ma- 
refchal  of  the  king's  holt  in  writing  under  his  feal, 
which  fliall  be  fent  to  the  juftices.     2.  If,  in  order  to 
avoid  an  outlawry,  or  the  like,  it  was  alledged   that 
the  defendant  was  in  prifon,  ultra  mare,  at  Bourdeaux, 
or  in  the  fervice  of  the  mayor  of  Bourdeaux,  thisfhould 
have  been  tried  by  the  certificate  of  the  mayor  ;  and 
the  like  of  the  captain  of  Calais.     But  when  this  was 
law,   thofe   towns  were  under  the  dominion  of  the 
crown  of   England.      And  therefore,  by  a  parity  of 
reafon,  it  fhould  now  hold,  that  in  fimilar  cafes  arifing 
at  Jamaica  or  Minorca,  the  trial  fhould  be  by  certifi- 
cate from  the  governor  of  thofe  iflands.     We  alfo  find 
that  the  certificate  of  the  queen's  meffenger,  fent  to 
fummon  home  a  peerefs  of  the  realm,  was  formerly 
held  a  fufficient  trial  of  the  contempt  in  refufing  to 
obey  fuch  fummons.   3.  For  matters  within  the  realm  ; 
the  cuftoms  of  the  city  of  London  fliall  be  tried   by 
the  certificate  of  the  mayor  and  aldermen,  certified  by 
the  mouth  of  their  recorder  ;   upon  a  furmife  from  the 
party  alleging   it,  that  the  cuftom    ought  to  be  thus 
tried  :   elfe  it  muft  be  tried  by  the  country.     As,   the 
cuftom  of  distributing  the  effects  of  freemen  deceafed  ; 
of  enrolling  apprentices  ;  or  that  he  who  is  free  of 
one  trade  may  ufe  another  ;  if  any  of  thefe,  or  other 
fimilar  points  come  in  iffue.     4.  The  trial  of  all  cuf- 
toms and  practife  of  the  courts  fhall  be  by  certificate 
from  the  proper  officers  of  thofe  courts  reflectively  ; 


Cervical 
veffels. 


and  what  return  was  made  on  a  writ  by  the  fheriff"  or   Certiorari 
imder-fheriff,    fhall  be   only  tried  by  his  own  certi- 
ficate. 

CERTIORARI,  in  law,  a  writ  which  iffues  out 
of  the  chancery,  directed  to  an  inferior  court,  to  call 
up  the  records  of  a  caufe  there  depending,  in  order 
that  juftice  may  be  done.  And  this  writ  is  obtained 
upon  complaint,  that  the  party  who  feeks  it  has  re- 
ceived hard  ufage,  or  is  not  like  to  have  an  impartial 
trial  in  the  inferior  court.  A  certiorari  is  made  re- 
turnable either  in  the  king's  bench,  common  pleas,  or 
in  chancery. 

It  is  not  only  iffued  out  of  the  court  of  chancery, 
but  likewife  out  of  the  king's  bench,  in  which  laft 
mentioned  court  it  lies  where  the  king  would  be  cer- 
tified of  a  record.  Indictments  from  inferior  courts, 
and  proceedings  of  the  quarter-feffions  of  the  peace, 
may  alfo  be  removed  into  the  king's  bench  by  a  cer- 
tiorari :  and  here  the  very  record  muft  be  returned, 
and  not  a  tranfeript  of  it;  though  ufually  in  chancery, 
if  a  certiorari  be  returnable  there,  it  removes  only  the 
tenor  of  the  record. 

CERTITUDE,  confidered  in  the  things  or  ideas 
which  are  the  objects  of  our  undcrftanding,  is  a  ne- 
ceflary  agreement  or  difagreement  of  one  part  of  our 
knowledge  with  another:  as  applied  to  the  mind,  it 
is  the  perception  of  fuch  agreement  or  difagreement ; 
or  fuch  a  firm  well-grounded  affent,  as  excludes  not 
only  all  manner  of  doubt,  but  all  conceivable  poffibility 
of  a  miftake. 

There  are  three  forts  of  certitude,  or  affurance,  ac- 
cording to  the  different  natures  and  circumftances  of 
things.  1.  A  phyfical  or  natural  certitude, which  depends 
upon  the  evidence  of  fenfe  ;  as  that  I  fee  fuch  or  fuch 
a  colour,  or  hear  fuch  or  fuch  a  found  ;  ho  body  quef- 
tions  the  truth  of  this,  where  the  organs,  the  medium, 
and  the  object,  are  rightly  difpofed.  2.  Mathematical 
certitude  is  that  arifing  from  mathematical  evidence  ; 
fuch  is,  that  the  three  angles  of  a  triangle  are  equal  to 
two  right  ones.  3.  Moral  certitude  is  that  founded  on 
moral  evidence,  and  is  frequently  equivalent  to  a  ma- 
thematical one  ;  as  that  there  was  formerly  fuch  an 
emperor  as  Julius  Caefar,  and  that  he  wrote  the  com- 
mentaries which  pafs  under  his  name  ;  becaufe  thehif- 
torians  of  thefe  times  have  recorded  it,  and  ho  man 
has  ever  difproved  it  fince  :  this  affords  a  moral  certi- 
tude, in  common  fenfe  fo  great,  that  one  would  be 
thought  a  fool  or  a  madman  for  denying  it. 

CERTOSA,  a  celebrated  Carthufian  monaftery,  in 
the  territory  of  the  Pavefe,  in  the  duchy  of  Milan,  four 
miles  from  Pavia  ;  its  park  is  furrounded  with  a  wall 
20  miles  in  circumference  ;  but  there  are  feveral  fmall 
towns  and  villages  therein. 

CERVANTES.     SeeSAAvEDRA. 

CERVERA,  a  town  of  Spain,  in  Catalonia,  feated 
on  a  fmall  river  of  the  fame  name,  in  E.  Long.  1.  9. 
N.  Lat.  41.  28. 

CERVIA,  a  fea-port  town  of  Italy,  in  Romagna, 
with  a  bifhop's  fee,  feated  on  the  gulph  of  Venice,  in 
E.  Long.  13.  5.N.Lat.  44.  16. 

CERVICAL  nerves,  arc  feven  pair  of  nerves,  fo 
called,  as  having  their  origin  in  the  cervix. 

Cervical.  Veffels,  among  anatomifts,  denote  the  ar- 
teries, veins,  &c.  which  pafs  through  the  vertebra  and 
rnufcles  of  the  neck,  up  to  thefkull. 

P  p  2  CERVIX, 
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CERVIX,  in  anatomy,  properly  denotes  the  hind 
part  of  the  neck  ;  as  contradiftinguiihed  from  the  fore 
part,  which  is  called Jugu/um,  or  the  throat. 

Cervix  of  the  Scapula,  denotes  the  head  of  the 
moulder-blade,  or  that  upper  procefs  whofe  funis  re- 
ceives the  head  of  the  humerus. 


nagerieoi  his  Serene  Highnefs  the  Prince  of  Orange  ;" 
by  M.  Vofmaer,  Director  of  his  Highnefs's  Collec- 
tions of  Natural  Hiilor/.  His  account  of  the  giraffe 
iscompofed  partly  from  the  notices  of  M.  Vaillant  and 
Mr  Gordon  of  the  Cape  of  Good  Hope,  and  partly 
from  his  own  obfervations  on  the  fkins  of  four  of  thefe 


C  ervus. 


Cervix  of  the  Uterus,  the  neck  of  the  uterus,  or  that     animals,  together  a  ith  a  complete  fkeleton,  in  the  ca 

binet  of  cunolities  under  his  care. 

All  the  accounts  we  have  of  the  giraffe,  agree  in 
reprefeming  its  hind  quarters  as  about  21  feet  lower 
than  its  withers  :  but  from  obfervations  made  by  the 
late  profeilor  Camper  on  the  abovementioned  fkele- 
ton,  it  would  appear  that  namralifts  have  been  greatly 
miftaken  in  this  particular.  That  its  fore  legs  are 
longer  than  its  hind  legs,  is  indeed  true  ;   but  the  dif- 


oblong  canal,    or  pailage  between  the  internal  and  ex 
ternal  orifices,  which  receives  and  inclofes  the  penis 
like  a  fheath,  whence  it  is  alfo  called  Vagina. 

CERUMEN,  a  thick,  vifcous,  bitter,  excremen- 
titious  humour,  feparated  from  the  blood  by  proper 
glands  placed  in  the  meatus  auditoritis,  or  outer  pafi'age 
of  the  ear. 

CERUSS,  white-lead,  a  fort  of  calx  of  lead,  made 


by  expofing  plates  of  that  metal  to  the  vapour  of  vinegar,  ference  is  not  more  than   feven   inches,  which,  in  a 

See  Chemistry -Index.  height   of    feven- feet,    is  no  great  matter.     It  may, 

Cerufs,    as  a    medicine,    is  ufed    externally  either  however  (the  profeilor  obferves),  be  rendered  appa- 

roixed  in  ointments,  or  by  fprinkling  it  on  old  gleeting  rently  more  conlidcrable  by  the  obliquity  of  the  thio-h- 

and  watery  ulcers,  and  in  many  difcafes  of  the  fkin.  bone  with  refpect  to  the  tibia,  when  compared  with 

If,   when  it  is  reduced  into  a  fine  powder,  it  is  re-  that  of  the  humerus  to  the  radius. 


ceived  in  with  the  breath  in  infpiration,  and  carried 
down  into  the  lungs,  it  caufes  incurable  afthmas.  In- 
ftances  of  the  very  pernicious  effects  of  this  metal  are 
too  often  feen  among  thofe  perfons  who  work  lead  in 
any  form,  but  particularly  among  the  workers  in  white- 
lead. 


The  giraffe  has  always  been  celebrated  for  the 
gentlenefs  of  its  difpofition.  Antonius  Conftantius,  a 
writer  of  the  15th  century,  in  a  letter  to  Galeas  Man- 
fredi,  Prince  of  Faenza,  dated  Fano,  i6;h  December 
i486,  gives  an  account  of  a  giraffe  which  he  faw 
there.     He  fays  it  was  fo  gentle,  that  it  would  eat 


The  painters  ufe   it  in  great  quantities  ;  and  that  it  bread,  hay,  or  fruit,  out  of  the  hand  of  a  child  ;  and 

may  be  afforded  cheap  to  them,  it  is  generally  adulte-  that,  when  led  through  the  ftreet,  it  would  take  what- 

rated  with  common  whiting.  ever   food  of  this  kind  was  offered  to  it  by  the  fpecta- 

CERVUS,  or  Deer,  in  zoology,  a  genus  of  qua-  tors  at  the  windows,  as  it  palTed  along.  This  cha- 
drnpeds  belonging  to  the  order  of  Pecora.  The  horns  racier  is  confirmed  by  Mr  Gordon,  who  relates,  that 
are  folid,  brittle,  covered  with  a  hairy  fkin,  and  grow-  a  giraffe,  which  he  had  wounded,  fuffered  him  to  ap- 
ing from  the  top  ;  they  likewife  fall  off  and  ate  renewed  proach  it  as  it  lay  on  the  ground,  without  offering  to 
annually.  There  are  eight  fore-teech  in  the  under  jaw,  ftrike  with  its  horns,  or  fhowing  any  inclination  to  re- 
and  they  have  no  dog-teeth.  The  fpecies  of  this  genus  venge  itfelf  :  he  even  ftroked  it  over  its  eyes  feveral 
enumerated  by  Linnaeus  are  feven,  viz.  times,  when  it  only  clofed  them,  without  any  figns  of 

1.  The  Camelopardalis,  or  Giraffe,  with  fimple  or  refentment.      Its  throat   was  afterwards  cut  for  the 


unbranched  horns,  ftraight-,  about  fix  inches  long, 
covered  with  hair,  and  truncated  at  the  end  and  tufted  ; 
in  the  forehead  a  tubercle,  about  two  inches  high,  re- 
fembling  a  third  horn.  •  The  fore  legs  are  not  much 
longer  than  the  hind  legs  ;  but  the  moulders  are  of  a 
vaft  length,  which  gives  the  difproporrionate  height 
between  the  fore  and  hind  parts  :  the  head  is  like  that 


fake  of  its  flcin  ;  and  when  in  the  pangs  of  death,  it 
ftruck  the  ground  with  its  feet  with  a  force  much 
exceeding  that  of  any  other  animal,  and  thefe  feem  to 
be  its  principal  means  of  defence.  M.  Vofmaer  ob- 
ferves, that  both  the  male  and  female  are  furnilhed 
with  horns,  which,  from  their  fize  and  form,  feem, 
intended  merely  for  ornament  :  they  appear  to  be  ex- 


ofaftag;  the  neck  is  flender  and  elegant,  and  on  the  crefcences  of  the  osfrontis,  and  therefore  are  probably 

upper  fide  is  a  fhort  mane  :  the  ears  are  large  :  tail  is  not  deciduous.     The  notion  of  feme  writers,  that  the 

long,  with  ftrong  hairs  at  the  end  :  the  colour  of  the  giraffe  cannot  feed  from  the  ground,  is  confuted   by 

whole. animal  a  dirty  white,  marked  with  large  broad  the  teftimony  of  M.  Vaillant,  who  afTerts,  that  it  can 

rufty  fpots.  This  is  an  uncommon  animal,  few  of  them  even  drink  from  a  river,  the  furface  of  which  is  lower 

having  been  ever  feen  in  Europe.     It  inhabits  the  fo-  than  the  bank  on  which  it   ftands.     M.  Vofmaer  ob- 

refts  of  Ethiopia^  and  other  interior  parts  of  Africa,  ferves,  that  this  account  is  confirmed   by  conlidering 

almoft  as  high  as  Senegal  ;  but  is  not  found  in  Guinea,  the  ftruclure  of  the  neck,  the  vertebras  of  which  are 

or  any  of  the  weitern  parts ;  nor  farther  fouth  than  connected  with  thofe  of  the  back  by  a  very  ftrong 

about  lat.  28.   10.     It  is  very  timid,  but  not  fwift;  ligament. 

and  has  been -represented   as  living  only  by  browfing  The  giraffe  here  defcribed,  which  Mr  Gordon,  who 

the  trees,  being  unable  from  the  difproportionate  length  diffecTed  it,  fays  was  the  largeft  he  had  ever  feen,  was 

of  its  fore  legs  to    graze  or  feed  from  the  ground.  15  feet  4  inches  Rhinland   meafure   (about  15  feet  10 


When  it  would  leap,  it  lifts  up  its  fore  legs  and  then 
its  hind,  like  a  horfe  whofe  fore  legs  are  tied.  It  runs 
very  badly  and  ankwardly,  and  is  very  eafily  taken. 
The  lateft  and  beft  defcription  of  this  extraordinary 
quadruped  is  given  in  the  16th  number  of  a  work  en- 
titled, "  A  Defcription  of  the  uncommon  Animals 
and  remarkable  Productions  in  the  Cabinet  and  Me- 


inches  Engliih)  from  the  ground  to  the  top  of  its 
head  ;  the  length  of  the  body,  from  the  cheft  to  the 
rump,  was  5  feet  7  inches  Rhinland  meafure.  M. 
Vaillant  alferts,  that  he  has  feen  feveral  which  were  at 
lea  ft  17  feet  high  ;  and  M.  Vofmaer  declares,  that  he 
has  been  allured  by  fome  very  refpectable  inhabitants 
of  the  Cape,  that  they  had  feen.  and  killed  giraffes, 

which- 
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CttTus.    which,  including  the  horns,  were  22  Rhinland  feet  in 
* '  height. 

The  giraffe  was  known  to  the  Romans  in  early 
times.  It  appears  among  the  figures  in  the  aiTcmblage 
of  eattern  animals-on  the  celebrated  Prasneftine  Pave- 
ment, made  by  the  direction  of  Sylla  ;  and  is  repre- 
fented  both  grazing  and  browfmg,  in  its  natural  at- 
titudes. It  was  exhibited  at  Rome  by  the  popular 
Casfar,  among  other  animals  in  the  Circsean  games. 

2.  The  Alces,  Elk,  or  Moofe  Deer,  has  palmatcd 
horns,  without  any  proper  Item,  and  a  fleihy  protu- 
berance on  the  throat.  The  neck  is  much  fhorter 
than  the  head,  with  a  fhort,  thick,  upright  mane,  of 
a  light  brown  colour.  The  eyes  are  fmall ;  the  ears 
a  foot  long,  very  broad  and  douching  ;  noltrils  very 
large  ;  the  upper  lip  fquare,  hangs  greatly  over  the 
lower,  and  has  a  deep  fulcus  in  the  middle,  fo  as  to 
appear  almoft  bifid.  This  is  the  bulkieft  animal  of  the 
deer  kind,  being  fometimes  17  hands  high,  and  weigh- 
ing above  1200  pounds.  The  female  islefs  than  the 
male,  and  wants  horns.  The  elks  inhabit  the  ifle  of 
Cape  Breton,  Nova  Scotia,  and  the  weftern  fide  of 
the  bay  of  Fundy  ;  Canada,  and  the  country  round 
the  great  lakes,  almoft  as  far  fouth  as  the  river  Ohio. 
Thefe  are  its  prefent  northern  and  fouthern  limits.  In 
all  ages  it  affected  the  cold  and  woody  regions  in  Eu- 
rope, Ada,  and  America.  They  are  found  in  all  the 
woody  tracts  of  the  temperate  parts  of  Rnffia,  but  not 
on  the  Arctic  fiats,  nor  yet  in  Kamtfchatka.  In  Si- 
beria they  are  of  a  monitrous  fize,  particularly  among 
the  mountains.  The  elk  and  the  moofe,  according 
to  Mr  Pennant,  are  the  fame  fpecies  ;  the  laft  derived 
from  mufu,  which  in  the  Aljjonkin  language  fignifies 
that  animal.  The  Englith  ufed  to  call  it  the  black 
moofe,  to  diftinguifh  it  from  the  {lag,  which  they 
named  the  grey  moofe.  The  French  call  it  I'orig- 
nal. 

Thefe  animals  refide  amidft  forefts,  for  the  conve- 
niency  of  browfmg  the  boughs  of  trees,  becaufe  they 
are  prevented  from  grazing  with  any  kind  of  eafe,  by 
reafon  of  the  fhortnefs  of  their  necks  and  length  of 
their  legs.  They  often  have  recourfe  to  water-piants, 
which  they  can  readily  get  at  by  wading.  M.  Sarra- 
fin  fays,  that  they  are  very  fond  of  the  anagyris  fce- 
tida,  or  ftinking  bean  trefoil,  and  will  uncover  the 
fnow  with  their  feet  in  order  to  get  at  it.  In  paffing 
through  the  woods,  they  raife  their  heads  to  a  hori- 
zontal polition,  to  prevent  their  horns  from  being  en- 
tangled in  the  branches.  They  have  a  lingular  gait : 
their  pace  is  a  fhambiing  trot,  but  they  go  with  great 
fwiftnefs.  In  their  common  walk  they  lift  their  feet 
very  high,  and  will  without  any  difficulty  ftep  over 
a  gate  five  feet  high.  They  feed  principally  in  the 
night.  If  they  graze,  it  is  always  againft  an  afcent  ; 
an  advantage  they  ufc  for  the  reafon  above  affigned. 
They  ruminate  like  the  ox.  They  go  to  rut  in  au- 
tumn ;  are  at  that  time  very  furious,  feeking  the  fe- 
male by  fwiin-mingfrom  ifle  to  ifle.  They  bring  two 
young  at  a  birth,  in  the  month  of  April,  which  follow 
the  dam  a  whole  year.  During  the  fummer  they  keep 
in  families.  In  deep  fnows  they  collect  in  numbers  in 
the  fore  (Is  of  pines,  for  protection  from  the  incle- 
mency of  the  weather  under  the  (helter  of  thofe  ever- 
greens.   They  are  very  inoffenfive,  «xcept  in  the  rat* 


ting-feafon  ;  or  except  they  are  wounded,  when   they    Cemtf. 
will  turn  on  the  aifailant,  and   attack  him  with  their  *— v— ~ 
horns,  or  trample  him  to  death   beneath  their  great 
hoofs. 

The  fiefh  of  the  moofe  is  extremely  fweet  and  nc-u- 
rifhing.  The  Indians  fay,  that  they  can  travel  three 
times  farther  after  a  meal  of  moofe,  than  after  any 
other  animal  food.  The  tongues  are  excellent  ;  but 
the  nofij  is  perfect  marrow,  and  efteemed  the  greateffc 
delicacy  in  Canada.  The  fkin  makes  excellent  buff; 
being  ftrong,  foft,  and  light.  The  Indians  drefs  the 
hide,  and,  after  foaking  it  for  fome  time,  ftretch  and 
render  it  fupple  by  a  lather  of  the  brains  in  hot  water. 
They  not  only  make  their  fnow-thoes  of  the  fkin,  but 
after  a  chafe  form  the  canoes  with  it  :  they  few  the 
fkins  neatly  together,  cover  the  feams  wnh  an  unctu- 
ous earth,  and  embark  in  them  with  their  fpoils  to 
return  home.  The  hair  on  the  neck,  withers,  and 
hams  of  a  full-grown  elk,  is  of  much  ufe  in  making 
mattreffes  and  faddles  ;  being  by  its  great  length  well 
adapted  for  thofe  purpofes.  The  palmated  parts  of 
the  horns  are  farther  excavated  by  the  favages,  and 
converted  into  ladles,  which  will  hold  a  pint. 

It  is  not  ftrange  that  fo  ufeful  an  animal  fhould  be 
a  principal  object  of  chafe.  The  favages  perform  it 
in  different  ways.  The  firft,  and  the  more  fimple,  is 
before  the  lakes  or  rivers  are  frozen.  Multitudes  af- 
femble  in  their  canoes,  and  form  with  them  a  vaft 
crefcent,  each  horn  touching  the  fhore.  Another 
party  perform  their  fhare  of  the  chafe  among  the 
woods  ;  they  furround  an  extenfive  tract,  let  loofe  their 
dogs,  and  prefs  towards  the  water  with  loud  cries. 
The  animals,  alarmed  with  the  noife,  fly  before  the 
hunters,  and  plunge  into  the  lake,  where  they  are 
killed  by  the  perfons  in  the  canoes,  prepared  for  their 
reception,  with  lances  or  clubs.  The  other  method 
is  more  artful.  The  favages  inclofe  a  large  fpace  with 
ftakes  hedged  with  branches  of  trees,  forming  two 
fides  of  a  triangle  :  the  bottom  opens  into  a  fecond  in- 
clofure,  completely  triangular.  At  the  opening  are 
hung  numbers  of  mares,  made  of  flips  of  raw  hides.. 
The  Indians,  as  before,  affcmble  in  great  troop?,  and 
with  all  kinds  of  noifes  drive  into  the  firft  inclofure 
not  only  the  moofes,  but  the  other  fpecies  of  deer 
which  abound  in  that  coumry  :  fome,  in  forcing  their 
way  into  the  fartheft  triangle,  are  caught  in  the  fnares 
by  the  neck  or  horns  ;  and  thofe  which  cfcape  the 
fnares,  and  pafs  the  little  opening,  find  their  fate  from 
the  arrows  of  the  hunters,  directed  at  them  from  all 
quarters.  They  are  often  killed  with  the  gun.  When 
they  are  firft  unharboured,  they  fquat  with  their  hind 
parts  and  make  water,  at  which  inltant  the  fportfman 
fires  ;  if  he  miffes,  the  moofe  fets  eff  in  a  moll  rapid 
trot,  making,  like  the  rein-deer,  a  prodigious  rattling 
with  its  hoofs,  and  will  run  for  20  or  30  miles  before 
it  comes  to  bay  or  takes  the  water.  But  the  ufual 
time  for  their  diverJion  is  the  winter.  The  hunters 
avoid  entering  on  the  chafe  till  thefun  is  firong enough, 
to  melt  the  frozen  cruft  with  which  the  fnow  is  co- 
vered, othcrwife  the  animal  can  run  over  the  firm  fur— 
fac  :  they  wait  till  it  becomes  foft  enough  to  impede 
the  Might  of  the  moofe  ;  which  finks  up  to  the  fhould- 
ders,  flounders,  and  gets  on  with  great  difficulty.  The 
fportfman  purfues  at  his.  eafe  on  his  broad  rackets,  or 

fnow- 
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Cctyus.    fnow-flioes,  and  makes  a  ready  prey  of  the  diftrcffed 
animal  s. 

As  weak  againft  the  mountain  heaps  they  pufli 
Their  beating  breaft  in  vain,  and  piteous  bray, 
He  lays  them  quivering  on  th'  enfanguin'd  fnows, 
And  with  loud  ihouts  rejoicing  bears  them  home. 

Thompson. 

The  opinion  of  this  animal's  being  fubject  to  the 
epilepfy  feems  to  have  been  univerfal,  as  well  as  the 
cure  it  finds  by  fcratching  its  ear  with  the  hind  hoof 
till  it  draws  blood.  That  hoof  has  been  ufed  in  Indian 
medicine  for  the  falling- ficknefs  ;  they  apply  it  to  the 
heart  of  the  afflicted,  make  him  hold  it  in  his  left 
hand,  and  rub  his  ear  with  it.     They  ufe  it  alfo  in  the 


againfi:  the  trees,  in  order  to 


clear  them  of   a  fkin 
with  which  they  are  covered. 

Soon  after  the  (tags  have  poliflied  their  horns,  they 
beo-in  to  feel  the  impreflions  of  love.  Towards  the 
end  of  Anguft  or  beginning  of  September,  they  leave 
the  coppice,  return  to  the  ibrefts,  and  fearch  for  the 
hinds.  They  cry  with  a  loud  voice  ;  their  neck  and 
throat  fwell  ;  they  become  perfectly  reftlefs,  and  tra- 
verfeinopen  day  the  fields  and  the  fallow  grounds; 
they  ilrike  their  horns  againft  trees  and  hedges  ;  in  a 
word,  they  feem  to  be  tranfported  with  fury,  and  run 
from  country  to  country  till  they  find  the  hinds  or 
females,  whom  they  purfue  and  compel  into  compli- 
for  the  female  at  firft  avoids  and  flies  from  the 
his  embraces  till  flip  be 
The   old  hinds  likewife 


Curvus. 


a  nee 


male,  and  never  fubmits  to 


colic,  pleurify,  vertigo,  and  purple  fever  ;  pulverifing     fatigued  with   the   purfuit 

The  Algonkins     come  in  feafon  before  the  younger  ones.     Wh  i 


the  hoof,  and  drinking  it  in  water, 
pretend  that  the  flefli  imparts  the  difeafe  ;  but  it  is  no- 
torious that  the  hunters  in  a  manner  live  on  it  with 
impunity.  The  favages  efteem  the  moofe  a  beaft  of 
good  omen  ;  and  are  perfuaded  that  thofe  who  dream 
often  of  it  may  flatter  themfelves  with  long  life. 

The  elk  was  known  to  the  Romans  by  the  name  of 
Alee  and  Machlis  :  they  believed  that  it  had  no  joints 
in  its  legs  ;   and,  from  the  great  fize  of  the  upper  lip, 


flags  approach  the  fame  hind,  they  muft  fight  before 
they  enjoy.  If  nearly  equal  in  ftrength,  they  threaten, 
paw  the  ground,  fet  up  terrible  cries,  and  attack  each 
other  with  fuch  fury,  that  they  often  inflict  mortal 
wounds  with  the  ftrokes  of  their  horns.  The  combat 
never  terminates  but  in  the  defeat  or  flight  of  one  of 
the  rivals.  The  conqueror  lofes  not  a  moment  in  en- 
joying   his    vidory,  unlefs  another  rival  approaches, 


imagined  it  could  not  feed  without  going  backward  as     whom  he  is  again  obliged  to  attack  and  repel.     1  lie 
it  £razcd.  oldeft  flags  are  always  mafters  of  the  field  ;  becaufe 


g 

3.  The    Elaphus,    or  Stag,    with   long  cylindrical 
ramified  horns  bent  backwards,  and  (lender  fharp  brow 
antlers.    The  colour  is  generally  a  reddifh  brown  with 
fome  black  about  the   face,  and  a  black  lift  down  the 
hind  part  of   the  neck  and    between   the  fhoulders. 
Stags  are  common  to  Europe,  Barbary,  the  north  of 
Alia,  and  America.     In  fpring,  they  fhed  their  horns, 
which   fall  off  fpontaneoufly,    or  by    rubbing    them 
gently  againfi  the  branches  of  trees.    It  is  feldom  that 
both  horns  fall  off  at  the  fame  time,  the  one  generally 
preceding  the  other  a  day  or  two.      The  old  flags  call 
their  horns  firft,  which  happens  about  the  end  of  Fe- 
bruary or  beginning  of  March.     An  aged  flag,  or  one 
in  the  feventh  year  or  upwards,  does  not  caft  his  horns 
before  the  middle  of  March  ;  a  flag  of  fix  years  fheds 
his  horns  in  April  ;  young  flags,  or  thofe  from  three 
to  five  years  old,  fhed  their  horns  in  the  beginning, 
and  thofe  which  are  in  their  fecond  year,  not  till  the 
middle  or  end  of  May.     But  in  all  this  there  is  much 
variety  ;    for    old    flags  fometimes  caft    their   horns 
fooner  than  thofe  which  are  younger.     Befides,   the 
Shedding  of  the  horns  is  advanced  by  a  mild,  and  re- 
garded by  a  fevere  and  long  winter. 


they  are  "ftronger  and  more  furious  than  the  young 
ones,  who  mult  wait  patiently  till  their  fuperiors  tire, 
and  quit  their  miftreffes.  Sometimes,  however,  the 
young  flags  accomplish  their  purpofes  when  the  old 
ones  are  fighting,  and,  after  a  hafly  gratification,  fly 
off.  The  hinds  prefer  the  old  flags,  not  becaufe  they 
are  moft  courageous,  but  becaufe  they  are  much  more 
ardent.  They  are  likewife  more  inconftant,  having 
often  feveral  females  at  a  time  ;  and  when  a  flag  has 
but  one  hind,  his  attachment  to  her  does  not  conti- 
nue above  a  few  days  :  He  then  leaves  her,  goes  in 
queft  of  another,  with  whom  he  remains  a  flill  fhorter 
time  ;  and  in  this  manner  partes  from  one  to  another 
till  he  is  perfectly  exhaufted. 

This  ardour  of  love  lafts  only  three  weeks,  during 
which  the  flags  take  very  little  food,  and  neither  fleep 
nor  reft.  Night  and  day,  they  are  either  walking, 
running,  fighting,  or  enjoying  the  hinds.  Hence,  at 
the  end  of  the  rutting  feafon,  they  are  fo  meagre  and 
exhaufted,  that  they  recover  not  their  ftrength  for  a 
confiderable  time.  They  generally  retire  to  the  bor- 
ders of  the  forefts,  feed  upon  the  cultivated  fields, 
where  they  find  plenty  of  nouriftiment,  and  remain 
Asfoon  as  the  flags  call  their  horns,  they  feparate     there  till  their  ftrength  is  re-eflablifhed.     The  rutting 

feafon  of  old  flags  commences  about  the  beginning, 
and  ends  about  the  20th  day  of  September.  In  thofe 
of  fix  or  feven  years  old,  it  begins  about  the  10th  of 
September,  and  concludes  in  the  beginning  of  October. 
In  young  flags,  or  thofe  in  their  third,  fourth,  or  fifth 
year,  it  begins  about  the  20th  of  September,  and  ter- 
minates about  the  15th  of  October  ;  and  at  the  end 
of  October,  the  rutting  is  all  over,  excepting  among 


from  each  other,  the  young  ones  only  keeping  toge- 
ther. They  no  longer  haunt  the  deepeft  recefles  of 
the  foreft,  but  advance  into  the  cultivated  country, 
and  remain  among  brnfhwood  during  the  fummer,  till 
their  horns  are  renewed.  In  this  feafon,  they  walk 
with  their  heads  low  to  prevent  their  horns  from  rub- 
bing againfi  the  branches  ;  for  they  continue  to  have 
fenfibility  till   they  acquire   their  full  growth.     The 

horns  of  the  oldeft  flags  are  not  half  completed  in  the  the  prickets,  or  thofe  which  have  entered  into  their 
middle  of  May,  and  acquire  their  full  length  and  hard-  fecond  year  ;  becaufe  they,  like  the  young  hinds,  are 
jiefs  before  the  end  of  July.  Thofe  of  the  younger  lateft  of  coming  into  feafon.  Hence,  at  the  begin- 
ftags  are  proportionally  later  both  in  Ihedding  .and  ningof  November,  the  feafon  of  love  is  entirely  finiflied; 
being  renewed.  But  as  foon  as  they  have  acquired  and'the  flags,  during  this  period  of  weaknefs  and  laf- 
iheir  full  dimenfions  and  folidity,  the  flags  rub  them     iitude,  are  cafily  hunted  down.  In  feafons  when  acorns 
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C«m».    and  other   nuts   are  plentiful,  the  flags  foon  recover 

k      * '  their  ftrength,  and  a  fecond  rutting  frequently  hap- 

pens  at  the  end  of  October;  but  it  is  of  much   fhorter 
duration  than  the  rirft.   . 

In  climates  warmer  than  that  of  France,  the  rut  lino- 
time,  like   rhe  feafons,    is  more  forward.     Ariftotle 
informs  us,  that,  in    Greece,  it    commences  in   the 
beginning  of  Augufl,  and  terminates  about  the   end 
of  September.    The  hinds  go  with  young  eight  months 
and  fome  days,    and  feldom  produce   more  than  one 
fawn.     They  bring  forth  in  May  or  the  beginning  of 
June,  and  fo  anxioufly  conceal  their  fawns,  that  they 
often  expofe  themfelves  to  be  chafed,  with  a  view   to 
draw  off  the  dogs,  and  afterwards  return  to  take  care 
of  their  young.     All    hinds  are  not  fertile ;  for  fome 
of  them    never    conceive.     Thefe  barren  hinds  are 
groffer  and  fatter  than  thofe  which  are  prolific,  and  alfo 
come  foonefl  in  feafon.  The  young  are  not  caWed  fawns 
or  calves  after  the  fixth  month  :  The  (knobs  of  their 
horns  then  begin  to  appear,  and  they  take  the  name  of 
knobbers  till  their  horns  lengthen  into Jpears,  and  then 
they  are  called  brocks  and  ftaggards.     During  the  firft 
feafon  they  never  leave  their  mothers.     In  winter,  the 
flags  and  hinds  of  all   ages,  keep  together  in   flocks, 
which  are  always  more  numerous  in  proportion  to  the 
rigour  of  the  feafon.     They  feparate  in  fpring:  The 
hinds  retire  to  bring  forth  ;  and,  during  this  period, 
the  flocks  confifl  only  of  knobbers  and   young  ftags. 
In  general,  the  ftags  are  inclined  to  afTociate,  and  no- 
thing but  fear  or  neceffity  obliges  them  to  difperfe. 

The  life  of  the  flag  is  fpent  in  alternate  plenty  and 
want,  vigour  and  debility,  health  and  ficknefs,  with- 
out having  any  change  introduced  into  his  confutation 
by  thefe  oppofite  extremes.  He  lives  as  long  as  other 
animals  which  are  not  fubjeded  to  fuch  viciffitudes. 
As  he  grows  five  or  fix  years,  he  lives  feven  times  that 
number,  or  from  35  to  40  years.  What  has  been  re- 
ported concerning  the  longevity  of  the  flag  merits  no 
credit.  It  is  only  a  popular  prejudice  which  prevailed 
in  the  days  of  Ariftotle,  and  which   that  philofopher 
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confidered  as  improbable,  becaufe  neither  the  time  of 
geftation  nor  of  the  growth  of  the  young  flag,  indi- 
cated long  life.  This  authority  ought  to  have  abolifhed 
the  prejudice;  but  it  has  been  renewed,  in  the  ages 
of  ignorance,  by  a  fabulous  account  of  a  flag  taken  by 
Charles  VI.  in  the  foreft  of  Senlis,  with  a  collar  upon 
which  was  written  this  infeription,  Ccefar  hoc  me  dona- 
vit.  The  love  of  the  marvellous  inclined  men  to  be- 
lieve that  this  animal  had  lived  1000  years,  and  had 
his  collar  from  a  Roman  Emperor,  rather  than  to  fup- 
pofe  that  he  came  from  Germany,  where  all  the  em- 
perors take  the  name  of  Co; far. 

The  flag  appears  to  have  a  fine  eye,  an  acute  fmell, 
and  an  excellent  ear.  When  Mening,  he  raifes  his 
head,  ere&s  his  ears,  and  hears  from  a  great  diflance. 
When  he  is  going  into  a  coppice,  or  other  half  co- 
vered place,  he  flops  to  look  round  him  on  all  fides, 
and  fcents  the  wind,  to  difcoverif  any  objed  is  near 
that  might  difturb  him.  He  ig  a  fimple  and  yet  a  en- 
nous  and  craf.y  animal.  When  hided  or  called  to  from 
a  diftar.ee  he  flops  fhort,  and  looks  fteadfaftly,  and 
with  a  kind  of  admiration  at  carriages,  cattle,  or  men  ; 
and  if  they  have  neither  arms  nor  dogs,  he  moves  on 
unconcernedly,  and  without  flying.  He  appears  to 
hften  with  great  tranquillity  and  delight  to  the  fhep- 
herd's  pipe ;  and  the  hunters  fometimes  employ  this 
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artifice  to  encourage  and  deceive  him.     In  general,  he 
is  lefs  afraid  of  men  than  of  dogs,  and  is  never  fufpi- 
cious,  or  ufes  any  arts  of  concealment,  but  in  propor- 
tion to  the  difturbances  he  has  received.    He  eats  flow, 
and  has  a  choice  in  his  aliment;  and    after  his  fto- 
mach  is  full,  he  lies  down,  and  ruminates  at  leifure. 
He  feems  to  ruminate  with  lefs  facility    than  the  ox. 
It  is  only  by  violent  fhakes  that  the  flag  can  make 
the  food  rife   from  his  firfl  flomach.     This  difficulty 
proceeds  from  the  length  and  diredion  of  the  pafTagc 
through  which   the   aliment  has  to  go.     The  neck  of 
the  ox  is  fhort  and  flraight,  but  that  of  the  flag  is 
long  and  arched  ;  and  therefore  greater  efforts  are  ne- 
ceflary  to  raife  the  food.     Thefe  efforts  are  made  by 
a  kind  of  hiccup,  the  movement  of  which  is  apparent, 
and  continues  during  the   time  of  rumination.     His 
voice  is  flronger  and  more  quivering,  in  proportion  as 
he  advances  in  years.  The  voice  of  the  hind  is  fhorter 
and  more  feeble.     She  never  bellows  from  love,  but 
from  fear.     The  flag  during  the  rutting  feafon,  bel- 
lows in  a  frightful  manner  :  He  is  then  fo  tranfported, 
that  nothing  difturbs  or  terrifies  him.     He  is  there- 
fore eafily   furprifed  ;   as  he   is  loaded  with  fat,  he 
cannot  keep  long  before  the  dogs.     But  he  is  dange- 
rous when  at  bay,  and  attacks  the  dogs  with  a  fpecies 
of  fury.     He    drinks  none  in  winter  nor  in  fpring 
the  dews  and  tender  herbage  being  then  fnfficient  tc 
extinguifh  his  thirfl ;  but   during  the  parching  heats 
of  fummer,  to  obtain  drink,  he  frequents  the  brooks 
themarfhes,  and  the  fountains ;  and  in  the  feafon  of 
love,  he  is  fo  over-heated,  that  he  fearches  everywhere 
for  water,  not  only  to  fatisfy  his  immoderate  thirft, 
but   to  bathe  and  refrefh  his  body.     He  then  fwims 
eafier  than  at  any  other  times  on  account  of  his  fat- 
nefs.     He  has  been  obferved  croffing  very  large  rivers. 
It  has  even  been  alleged,  that,  attracted  by  the  odour 
of  the  hinds,   the  ftags,  in  the  rutting  feafon,  throw 
themfelves  into  the  fea,  and  pafs  from  one  ifland   u» 
another  at  the  diflance  of  feveral  leagues.    They  leap 
flill  more  nimbly  than  they  fwim;  for,  when  purfued, 
they  eafily  clear  a  hedge  or  a  pale  fence   of  fix  feet' 
high.     Their  food  varies  in  different  feafons.     In  au- 
tumn, after  rutting,  they  fearch  for  the  buds  of  green 
fhrubs,   the  flowers  of  broom  or  heath,  the  leaves  of 
brambles,  &c.    During  the  fnows  of  winter,  they  feed 
upon  the  bark,    mofs,  &c.    of  trees  ;    and    in  mild 
weather,  they  browfe  in  the  wheat-fields.     In  the  be- 
ginning of  fpring,  they  go  in  queft  of  the  catkins  of 
the   trembling  popular,  willow,  and  hazel-trees,  the 
flowers  and  buds  of  the  cornel  tree,  &c.     In  fummer, 
when  they  have  great  choice,  they  prefer  rye  to  all 
oiher  grain,  and  the   black  berry-bearing  alder  to  all: 
other  wood.  The  flefh  of  the  fawn   is  very  good  :  that 
of  the  hind  and   knobber  not  abfolutely  bad  ;  but  that 
of  the  flag  has  always  a  ftrong  and  difagreeable  tafte. 
The  fkin  and  the  horns  are  the   moft  ufeful  parts  of 
this  animal.      The    fkin  makes  a   pliable  and   very 
durable   leather.      The   horns    are    ufed    by  cutlers 
fword-flippcrs,    &c.  and  a  volatile   fpirit,  much   em- 
ployed in  medicine,  is  extraded   from  them  by  the 
cbymifts. 

In  America,  flags  feed  eagerly  on  the  broad-leaved 
kalmia  ;  yet  that  plant  is  a  poifon  to  all  other  horned 
animals  :  their  inteftines  are  found  filled   with  it  du 
ring  winter.    If  their  entrails  are  given  to  does,   they 
become  flupified,  and  as  if  drunk,  and  often  are  fo  ill 
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Ccrrus.  as  hardly  10  efcape  wirli  life.  The  American  itags 
~~ — * grow  very  fat :  their  tallow  is  much  elieemed  for  mak- 
ing of  candies.  The  Indians  {hoot  them.  As  they 
are  very  (hy  animals,  the  natives  cover  themfelves 
with  a  hide,  leaving  the  horns  erect ;  under  the  iheker 
of  which  they  walk  within  the  reach  of  the  herd.  De 
Brie,  in  the  25th  plate  of  the  Hiftory  of  Florida,  gives 
a  very  curious  reprefentation  of  this  artful  method  of 
chafe,  when  it  was  vilited  by  the  French  in  1564.  Their 
(kins  are  an  article  of  commerce  imported  by  the  Hud- 
fort's  Say  Company ;  but  brought  from  the  diftant  parts 
far  inland  by  the  Indians,  who  bring  tffem  from  the 
neighbourhood  of  the  lakes.  In  moit  parts  of  North 
America  they  are  called  the  grey  moofe,  and  the  elk  ; 
this  has  given  occafion  to  the  mi  (taken  notion  of  that 
great  animal  being  found  in  Virginia  and  other  fouthern 
-    itates. 

In  Britain  the  (tag  is  become  lefs  common  than  for- 
merly ;  its  excellive  vicioufntfs  during  the  rutting  fea- 
fon, and  the  badnefs  of  its  flelh,  induce  mof't  people  to 
part  with  the  fpecies.  Stags  are  Xt ill  found  wild  in  the 
Highlands  of  Scotland,  in  herds  of  four  or  five  hun- 
dred together,  ranging  at  full  liberty  over  the  vaft  hills 
of  the  north.  Formerly  the  great  Highland  chieftains 
tiled  to  hunt  with  the  magnificence  of  an  ealtern  mo* 
narch,  aifembling  four  or  five  thoufand  of  their  elan> 
who  drove  the  deer  into  the  toils,  or  to  the  flations 
the  lairds  had  placed  themfelves  in  :  but  as  this  pre- 
tence was  frequently  ufed  to  collect  their  valTals  for 
rebellious  purpofes,  an  act  was  palled  prohibiting  any 
alTemblies  of  this  nature.  Sta^s  are  likewife  met  with 
on  the  moors  that  border  on  Cornwall  and  Devonshire; 
and  in  Ireland  on  the  mountains  of  Kerry,  where  they 
add  greatly  to  the  magnificence  of  the  romantic  fce- 
nery  of  the  lake  of  "Killarney.  The  ftags  of  Ireland 
during  its  uncultivated  ftate,  and  while  it  remained  an 
aim  oil  boundlefs  tract  of  foreft,  had  an  exact  agree- 
ment in  habit  with  thofe  that  range  at  prefent 
through  the  wilds  of  America.  They  were  lefs  in 
body,  but  very  fat;  and  their  horns  of  a  fize  far  fu- 
"  perior  to  thofe  of  Europe,  but  in  form  agreed  in  all 
points. 

The  chafe  of  the  flag  has  been  formed  into  an  art, 
and  requires  a  fpecies  of  knowledge  which  can  only 
be  learned  by  experience  :  It  implies  a  royal  affemblage 
of  men,  horfes,  and  dogs,  all  fo  trained,  practifed, 
and  difciplined,  that  their  movements,  thtir  re- 
fearcbes,  and  their  (kill,  mult  concur  in  producing  one 
common  end.  The  huntfman  mould  know  the  age 
and  the  fex  of  the  animal;  he  fhould  be  able  to  dif- 
'  tinguifh  with  precision,  whether  the  (tag  he  has  har- 
boured with  his  hound  be  a  knobber,  a  young  ftag, 
in  his  lixth  or  feventh  year-,  or  an  old  flag.  The  chief 
marks  which  convey  this  intelligence  is  derived  from 
the  foot,  and  the  excrement.  The  foot  of  the  (tag  is 
better  formed  than  (hat  of  the  hind,  or  female.  Her 
leg  is  mote  grofs  and  nearer  the  heel.  Theimpn ffions 
of  his  feel  are  rounder,  and  farther  removed  from  each 
other.  He  moves  more  regularly,  and  brings  the  hind- 
foot  into  the  impreffion  made  by  the  fore-foot.  But 
the  dittance  between  the  ftepsof  the  hind  are  ihorter, 
and  her  hind-feet  fbike  not  fo  regularly  the  trick  of 
the  fore-feet.  A?  foon  as  'he  (tag  acquires  his  fourth 
horns,  he  is  f-aiily  diftinguifbed  ;  but  to  know  the 
foot  of  a  young  (tag  from  that  of  a  hind,  requires  re- 


peated experience.      Stags  of  fix,  feven,  Sec.  years,     Cervsa. 
are  (till    more    eafily  known;  for    their  fore-foot  is  % '     v — ■ 
much  larger  than  the  hind-foot;  the  older   they  are, 
the  fides  of  their  feet  are  the  more  worn  ;  the  riiftance 
of  their  fteps  are  more  regular  than  thofe  of  young 
(tags  ;  they  always  place  their  hind-ioot  exactly  in  the 
track  of  the  fore-foot,  excepting  wften  they  (lied  their 
horns,  the  old  flags  mifplace  at  this  feafon,  nearly   as  .. 
often  as  the  young  ones,  but  in  this  they  are  more  re- 
gular than  the  hind  or  young  (tag,  placing  the  hind-foot 
always  at  the  fide  of  the  fore-foot,  and  never  beyond  or 
within  it.  When  the  huntfman,  from  tbedrynefs  of  the 
feafon,  or  other  circumitances,  cannot  judge  by  the 
foot,   he  is  obliged  to  trace  the  animal  backwards,  and 
endeavour  to  rind  his  dung.     This  mark  requires,  per- 
haps, greater  experience   than  the  knov\ ledge  of  the 
foot;  but  without  it  the  huntfman  would    be  unable 
to  give  a  proper  report    to  the  company.     After  the 
report  of  the  huntfman,  and  the  dogs  are  led  to  the 
refuge  of  the  (tag,  he  ought  to  em-ourage  his  hound, 
and  make   him  relt   upon  the  track  of  the  fag,  till  the 
animal  be  unharboured.     Inftantly  the  alarm   is  given 
to  uncouple  the  dogs,  which  ought  to  be  enlivened  by 
the  voice  and   the  horn  of  the  huntfman.     He  fhould 
alfo  diligently  obferve  the  fool  of  the  (tag.  in  order  to 
difcover  whether  the  animal  has  (tarted,  and  fubftituted 
another  in  his  place.     But  it  isthen  the  bulincfs  of  the 
hunters  to  ftparate  alfo,  and   to  recal   the   dogs  which 
have  gone  aftray  after   falfe   game.     The   huntfman 
mould   al«ays  accompany    his  dogs,  and    encourage, 
without  prtffing  them    too    hard.      He     fhould    affift 
them  in  detecting  all   the  arts  of  efcape   ufed  by  the 
(tag;  for  this   animal  has   remarkable   addrefs  in  de- 
ceiving the  dogs.     With   this  view  he  often  returns 
twice  or  thrice  npon  his  former  fteps  ;  he    endeavours 
to  raife  hinds  or  younger  (tags  to  accompany  him,  and 
draw   off  the  dogs   from   the  object  of  their  purfuit  : 
he  then  flics  with  redoubled   fpced,  or  fprings  off"  at 
fide,  lies  down  oh  his  belly,  and  conceals  himfclf.     la 
this  cafe,  when  the  dogs  have  loft  his  foot,  the  huntf- 
men,  by  going  backwards  and  forwards,  affiit  them  in 
recovering  it.     But  if  they  cannot   find  it,  they    fup- 
pofe  that  he  is  reding    within  the  circuit    they   have 
made,  and  go  in  qneft  of  him.     But  if  they  are  ftill 
unabie  to  difcover  him,  there  is  no  other  method  left, 
but,  from  viewing  the  country,  10  conjecture  where  he 
may  have  taken  refuge,  and   repair  to  the  place.     As 
foon  as  ihey  have  recovered  his  foot,  and  put  the  dogs 
upon  the  track,  they  purftie  with  more  advantage,  be- 
caufe  they  perceive  that  the   flag  is   fatigued.     Their 
ardour  augments  in  proportion  to  his   fecblenefs;  and 
their  fcent  becomes  more  diftinct  as  the  animal  grows 
warm.     Hmce    they    redouble  their  cries  and  their 
fpeed  ;  and  though  the  (tag  practife s  ftill  more  arts  of 
efcape  than  formerly,  as  his  fwiftnefsis  diminifhed,his 
arts  and  doublings  become  gradually  lefs  effectual.    He 
has  now  no  other  refource  but   to  fly   from  the  earilt 
which  he   treads,  and  get  into  the  waters,  in  order  to 
cur  off  the  fcent    from  the  dogs.     The   huntfmen   go 
round    fhefe   waters,   and  again   put  the   dogs   on   the 
track  of  his  foot.     The  (tag,  after  taking  10  the  wa- 
ter is  incap  :ble  of  running   far,  and    is  foon  at  bay. 
But    he    flill    attempts  10  defend   his  life,    and   otien 
wounds  the  dogs,  and  even  the  humfmen  when  tco  for- 
ward., by  blows  with  his  horns,  till  one  of  them  cuts  his 
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Cemis.    h*ms  to  make  him  fall,  and   then  puts  an  end  to  his 

— « — "f  life,  by  a  blow  of  a  hanger.     They  now  celebrate  the 

death  of  the  (lag  by  a  flourifli  of  their  horns  :  the  dogs 

are  allowed   to  trample  upon  him,  and  at  laft  partake 

richly  of  the  victory  by  devouring  his  flefh. 

4.  The  Tarandus,  or  Rein-deer,  is  a  native  of 
Lapland,  and  the  northern  parts  of  Europe,  Afia,  and 
America.  The  horns  are  large,  cylindrical,  branched, 
and  palmated  at  the  tops.  Two  of  the  branches  hang 
over  ihe  face.  He  is  about  the  fize  of  a  buck,  of  a 
dirty  whitilh colour ;  the  hairs  of  his  fkin  are  thick  and 
ftrong.  To  the  Laplanders  this  animal  is  the  fubftitute 
of  the  horfe,  the  cow,  the  goat,  and  fhefheep;  and 
is  their  only  wealth  :  the  milk  affords  them  cheefe  ; 
the  flefli,  food  ;  the  fkin,  cloathing  ;  the  tendons,  bow- 
ftrings  ;  and  when  fplit,  thread  ;  the  horns,  glue  ; 
the  bones,  fpoons.  During  the  winter  it  fupplies  the 
want  of  a  horfe,  and  draws  their  fledges  with  amaz- 
ing fwiftnefs,  over  the  frozen  lakes  and  rivers,  or  o- 
ver  the  fnow,  which  at  that  time  covers  the  whole 
country.  A  rich  Laplander  is  pofTefTed  of  a  herd  of 
1000  rein  deer.  In  autumn  they  feek  the  higheft  hills, 
to  avoid  the  Lapland  gad-fly,  which  at  that  time  de- 
pofits  its  eggs  in  their  fkin  ;  it  is  the  pefl  of  thefe  ani- 
mals, and  numbers  die  that  are  thus  vifued.  The 
moment  a  Tingle  fly  appears,  the  whole  herd  inftantly 
perceives  it ;  they  fling  up  their  heads,  tofs  about 
their  horns,  and  at  once  attempt  to  iiy  for  fhelter 
amidft  the  fnows  of  the  loftiefl  Alps.  In  fummer  they 
feed  on  feveral  plants ;  bat  during  winter  on  the  rein- 
liverwort,  which  lies  far  beneath  the  fnow,  which 
they  remove  with  their  feet  and  palmated  brow  antlers, 
in  order  to  get  at  their  beloved  food. 

The  Samoieds,  lefs  intelligent  than  the  Laplanders, 
confider  them  in  no  other  view  than  as  animals  of 
draught,  to  convey  them  to  the  chafe  of  the  wild  reins; 
which  they  kill  for  the  fake  of  the  fkins,  either  to 
clothe  themfelves,  or  to  cover  their  tents.    They  know 
not  the  cleanly  delicacy  of  the  milk  or  cheefe  ;  but 
prefer  for  their  repaft  the  inteftines  of  beafts,  or  the 
half-putrid  flefh  of  a  horfe,  ox,  or  fheep,  which  they 
find  dead  on   the  high  road. — The  Koreki,  a  nation 
of  Kamtfchatka,  may  be  placed  on  a  level  with  the 
Samoieds.     They  keep  immenfe  herds  of  reins  ;  fome 
of  the  rich  eft  to  the  amount  of  10  or  20  thoufand  ; 
yet  fo  fordid  are  they  as  to  eat  none    except  fuch  as 
they  kill  for  the  fake  of  the  fkins ;  an  article  of  com- 
merce with    their  neighbours     the    Kamtfchatkans  ; 
otherwife  they  content  themfelves  with  the  flefh  of  thofe 
which  die  by  difeafe  or  chance.     They  train  them  in 
the  fkdge,   but  neglect  them  for  every  domeftic  pur- 
pofe.     Their  hiftorian  fays,  they  couple  two  to  each 
carriage  ;  and  that  the  deer  will  travel  150  verfts  in  a 
day,  that  is   112  Englith   miles.     They  caftrate  the 
males  by  piercing  the  fpermatic  arteries,  and  tying  the 
fcrotum  tight  with  a  thong. — The  favage  and  unin- 
formed Efkimaux  andGreenlanders,  who  pofTefs,  amidft 
their  fnows,  thefe  beautiful  animals,  neglect  not  only 
the  domeftic  ufes,  but  even  are  ignorant  of  their  advan- 
tage in  the  fledge.     Their  element  is  properly  the  wa- 
ter ;   their  game  the  feals.    They  feem  to  want  powers 
to  domefticate  any  animals  except  dogs.     They  are  at 
enmity  with  all ;  confider  them  as  an  object  of  chafe, 
and  of  no  utility  till  deprived  of  life.     The  flefli  of  the 
rein  is  the  moft  coveted  part  of  their  food  ;  they  eat  it 
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raw,  dreffed,  and  dried  and  fmoked  with  the  fnow  Cenrar. 
lichen.  The  wearied  hunters  will  drink  the  raw  blood  ; '  v 
but  it  is  ufualiy  dreffed  with  the  berries  of  the  heath  : 
they  eagerly  devour  the  contents  of  the  flomach,  but 
ufe  the  inteftines  boiled.  They  are  very  fond  of  the 
fat,  and  will  not  lofe  the  leaft  bit.  The  fkin,  fome- 
times  a  part  of  their  cloathing,  dreffed  with  the  hair 
on,  is  foft  and  pliant;  it  forms  alfo  the  inner  lining 
of  their  tents,  and  moft  excellent  blankets.  The  ten- 
dons are  their  bow-firings,  and  when  fplit  are  the 
threads  with  which  they  few  their  jackets. 

The  Greenlanders,  before  they  acquired  the  know- 
ledge of  the  gun,  caught  them  by  what  was  called 
the  clappsr-hunt.  The  women-and -children  furrouuded 
a  large  fpace,  and,  where  people  were  wanting,  fet  up 
poles  capped  with  a  turf  in  certain  intervals,  to  terrify 
the  animals;  they  then  with  great  noife  drove  the 
reins  into  the  narrow  defiles,  where  the  men  lay  in  wait 
and  killed  them  with  harpoons  or  darts.  But  they  are 
now  become  veryfearce. 

The  rein-deers  are  found  in  the  neighbourhood  of 
Hudfon's  Bay,  in  moft  amazing  numbers,  columns  of 
eight  or  ten  thoufand  are  feen  annually  pafling  from 
north  to  fouth  in  the  months  of  March  and  April, 
driven  out  of  the  woods  by  the  mufketoes,  feeking  re- 
frefhment  on  the  fhore,  and  a  quiet  place  to  drop  their 
young.  They  go  to  rut  in  September,  and  the  males 
foon  after  fhed  their  horns;  they  are  at  that  feafon  . 
very  fat,  but  fo  rank  and  mufky  as  not  to  be  eatable. 
The  females  drop  their  young  in  June,  in  the  moft  fe= 
queftered  fpots  they  can  find  ;  and  then  they  likewife 
lofe  their  horns.  Beafts  of  prey  follow  the  herds: 
firft,  the  wolves,  who  fingle  out  the  ftragglers  (for  they 
fear  to  attack  the  drove),  detach  and  hunt  them  down  : 
the  foxes  attend  at  a  diftance,  to  pick  up  the  offals  left 
by  the  former.  In  autumn  the  deer  with  the  fawns  re- 
migrate  northward.  The  Indians  are  very  attentive 
to  their  motions ;  for  the  rein  forms  the  chief  part  not 
only  of  their  drefs  but  of  their  food.  They  often  kill 
multitudes  for  the  fake  of  their  tongues  only  ;  but  ge- 
nerally they  feparate  the  flefli  from  the  bones,  and  pre- 
ferve  it  by  drying  it  in  the  fmoke  ;  they  alfo  fave  the 
fat,  and  fell  it  to  the  Englifh  in  bladders,  who  ufe  it 
in  frying  inftead  of  butter.  The  fkins  are  alfo  an  ar- 
ticle of  commerce,  and  ufed  in  London  by  the  breeches- 
makers.  The  Indians  fnoot  them  in  the  winter. 
The  Englifh  make  hedges  with  ftakes  and  boughs  of 
trees  along  the  woods  for  five  miles  in  length,  leaving 
openings  at  proper  intervals  befct  with  fnares,  in  which 
multitudes  are  taken.  The  Indians  alfo  kill  great 
numbers  during  the  feafons  of  migration,  watching  in 
their  canoes,  and  fpearing  them  while  pafling  over  the 
rivers  of  the  country,  or  from  ifland  to  ifland ;  for  they 
fwim  moft  admirably  well. 

5.  The  Dama  or  Fallow-deer,  Buck  and  Doe  ;  with 
horns  branched,  comprefTed,  and  palmated  at  the  top. 
The  colour  is  various;  reddifh,  deep  brown,  white  or 
fpotted.  This  fpecies  is  not  fo  univerfal  as  the  flag  : 
rare  in  France  and  Germany.  It  is  found  in  Greece, 
the  Holy  Land,  and  the  north  of  China.  They  are 
very  numerous  in  England;  but,  except  on  a  few 
chafes,  confined  in  parks.  None  originally  in  Ame- 
rica. They  are  eafily  tamed  ;  and  their  flefh,  which 
tjoes  by  the  name  of  venifon,  is  in  high  efleem  among 
the  luxurious.     During  rutting-time  they  will  contend 
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Cervus.    with  each  other  for  their  miftrefs,  but  are  lefs  fierce  than 
the  flag ;  during  that  feafon,  the  male  will  form  a  hole 
in   the  ground,  make  the  female  lie  down  in  it,  and 
then  often  walk  round  and  fmell  at  her.    Moore  fpeaks 
of  a  fpecies  found  on  the  banks  of  the  Gambia,  in  the 
interior  parts  of  Africa,  near  Barracunda,  called  'Ton- 
cong,    which  he  fays  difiered  not   in  form  from  the 
Englifh  fallow-deer  ;  only  that  its  fizc  was  equal  to 
that  of  a  fmall  horfe,  and  weighed  3001b.     It  had  alfo 
on  its  neck  an  erect  black  mane,  four  or  five  inches 
]ong. — Mr  White,  in  his  Natural  Hiftory  of  Pelborn, 
mentions  as  a  piece  of  information  to  naturalifts,  that 
if  fome  curious  gentleman  would  procure  the  head  of 
a  fallow-deer,  and  have  it  diffected,  he  would  find  it 
furnifhed  with  two  fpiracula,  or  breathing  places,  be- 
iides  the   noftrils;  probably  analogous  to  the  piniBa 
lachrymalia  in  the  human  head.  When  deer  are  thirfty 
they  plunge  their  nofes,  like  fome  horfes,  very  deep 
under  water,  while  in  the  act  of  drinking,  and  con- 
tinue them  in  that  fuuation   for  a  confiderable   time ; 
but,  to  obviate  any  inconveniency,  they  can  open  two 
vents,  one  at  the  inner  corner  of  each  eye,  having  a 
communication  with  the  nofe.     This  feems,  as  our 
author  obferves,  to  be  an  extraordinary  provifion  of 
nature;  for  it  looks  as  if  thefe  creatures  could  not  be 
fuffbcated,  though  their  mouths  and  noftrils  were  both 
flopped.     This  curious  formation  of  the  head,  he  far- 
ther remarks,  may   be  of  fingular  fervice  to  beafts  of 
chafe,  by  affording  them  free  refpiration  ;  and  no  doubt 
thefe  additional  noftrils  are  thrown  open   when  they 
are  hard  run.   Mr  Pennant  has  obferved  the  fame  curi- 
ous organization  in  the  antelope.     See  Capra. 

6.  The  Capreolus,  or  Roe-buck,  has  erect  cylindri- 
cal, branched  horns,  and  forked  at  the  top.  His  fize 
is  only  three  feet  nine  inches  long,  two  feet  three  inches 
high  before,  and  two  feet  feven  inches  high  behind  : 
weight  from  50  to  60 lb.  Though  the  leaftof  the  deer- 
kind,  his  figure  is  mod  elegant  and  handfome.  His 
eyes  are  more  brilliant  and  animated  than  thofe  of  the 
flag.  His  limbs  are  more  nimble,  his  movements 
quicker,  and  he  bounds,  feemingly  without  effort,  with 
equal  vigour  and  agility.  His  coat,  or  hair,  is  always 
clean,  frnooth,  and  gloffy.  He  never  wallows  in  the 
mire  like  the  ftag.  He  delights  in  dry  and  elevated 
fituations,  where  the  air  is  pureft.  He  is  likewife 
more  crafty,  conceals  himfelf  with  greater  addrefs,  is 
more  difficult  to  trace,  and  derives  fuperior  refonrces 
from  inftinct ;  for  though  he  has  the  misfortune  toleave 
behind  him  a  ftronger  fcent  than  the  ftag,  which  re- 
doubles the  ardour  and  appetite  of  the  dogs,  he  knows 
how  to  withdraw  himfelf  from  their  purfuit,  by  the 
rapidity  with  which  he  begins  his  flight,  and  by  his 
numerous  doublings.  He  delays  not  his  arts  of  defence 
till  his  ftrength  fails  him  ;  but,  as  foon  as  he  finds 
that  the  firft  efforts  of  a  rapid  chafe  have  been  unfuccefs- 
ful,  he  repeatedly  returns  on  his  former  iteps;  and  after 
confounding  by  thefe  oppofite  movements,  the  direc- 
tion he  has  taken,  after  intermixing  the  prefent  with 
the  paft  emanations  from  his  body,  he  rites  from  the 
earth  with  a  great  bound,  and  retiring  to  a  fide,  he 
Jits  down  flat  on  his  belly  ;  and  in  this  immoveable  fi- 
liation, he  allows  the  whole  troop  of  his  deceived  ene- 
mies to  pafs  very  near  him. 

The  roe-deei  differs  from  the  ftag  and  fallow-deer 
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in  difpofition,  temperament,  manners,  and  almoft  every    Cervro. 
natural  habit.     Inftead   of  affociating  in   herds,  they  v— v— ' 
live  in  feparate  families.     The  father,   mother,  and 
young,  go  together,  and  never  mix  with  ftrangers. 
They  are  conftant  in  their  amours,  and  never  unfaith- 
ful like  the  ftag.     As  the  females   generally  produce 
two  fawns,  the  one  male  and  the  other  female,  thefe 
young  animals,  brought  up  and  nourifhed  together,  ac- 
quire fo  ftrong  a  mutual  affection,  that  they  never  quit 
each  other,  unlefs  one  of  them  meets  with  a  misfortune, 
which  never  ought  to    feparate  lovers.     This  attach- 
ment is  more  than  love  ;  for  though  always  together, 
they  feel  the  ardour  of  the  rut  but  once  a  year,  and  it 
continues  only  fifteen  days,  commencing  at  the  end  of 
October,  and  ending  before  the  fifteenth  day  of  No- 
vember.    They  are  not  then,  like  the  ftag,  overloaded 
with   fat :  they  have  no  ftrong  fmell,  no  fury,  in  a 
word,  nothing  that  can  change  the  ftate  of  their  bodies. 
During  this  period,  they  indeed  fuffer  not  their  fawns 
to  remain  with  them.     The  father  drives  them  off,  as 
if  he  meant  to  oblige  them  to  yield  their  place  to  thofe 
which  are  to  fucceed,  and  to  form  new  families  for 
themfelves.     However,  after  the  rutting  feafon  is  paft, 
the  fawns  return  to  their  mother,  and  remain  with  her 
fome  time;  after   which  they  feparate  for  ever,  and 
remove  to  a  diftance  from  the  place  which  gave  them 
birth. 

The  female  goes  with  youngfive  months  and  a  half, 
and  brings  forth  about  the  end  of  April  or  beginning 
of  May.  She  produces  two  at  a  time,  which  fhe  is 
obliged  to  conceal  from  the  buck  while  very  young. 
In  10  or  12  days  they  acquire  ftrength  fufficient  to  en- 
able them  to  follow  her.  When  threatened  with 
danger,  fhe  hides  them  in  a  clofe  thicket,  and,  to  pre- 
ferve  them  prefents  herfelf  to  be  chafed.  But  not- 
withftanding  all  her  care  and  anxiety,  the  young  arc 
fometimes  carried  off  by  men,  dogs,  or  wolves. 

Roe-bucks  prefer  a  mountainous  woody  country  to  a 
plain  one.  They  were  formerly  very  common  in  Wales, 
in  the  north  of  England,  and  in  Scotland  ;  but  at  pre- 
fent the  fpecies  nowhere  exifts  in  Great-Britain,  except 
in  the  Scottifh  highlands.  In  France  they  are  more 
frequent ;  they  are  alfo  found  in  Italy,  Sweden,  and 
Norway ;  and  in  Afia  they  are  met  with  in  Siberia. 
The  firft  that  are  met  with  in  Great  Britain,  are  in 
the  woods  on  the  fouth  fide  of  Loch-Rannoch,  in 
Perthfhire:  thelaft  in  thofe  of  Longwal,on  the  fouth  era 
borders  of  Caithnefs;  but  they  are  molt  numerous  in 
the  beautiful  forefts  of  Invercauld,  in  the  midft  of  the 
Grampian  hills.  They  are  unknown  in  Ireland.  Wild 
roes,  during  fummer,  feed  on  grafs;  and  are  very  fond 
of  the  ruhus  faxatilis,  called  in  the  Highlands  the  roe- 
buck berry;  but  in  the  winter  time,  when  the  ground 
is  covered  with  fnow,  they  broufe  on  the  tender  branch- 
es of  the  fir  and  birch., 

7.  The  Guineenfis-,  about  the  fize  of  a  cat,  is  of  a. 
greyilh  colour,  and  black  underneath.  It  is  a  native 
of  Guinea,  and  the  fize  and  figure  of  its  horns  have  not, 
been  hitherto  defcribed  with  any  precifion. 

8.  The  Axis,  or  Speckled  Deer,  has  flender  trifur- 
cated  horns;  the  firft  branch  near  the  bate,  the  fecond, 
near  the  top,  each  pointing  upwards.  This  fpecies  is, 
about  the  fize  of  the  fallow-deer;  of  a  light  red  co- 
lour ;  the  body  beautifully  marked  with  white  fpots  ;, 
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Cervus.     along  the  lower  part  of  the  fides,  next  the  belly,  is  a 

"— — * '  line  of  white ;  the  tail  long,  as  that  of  a  fallow-deer  ; 

red  above,  white  beneath. — They  are  common  on  the 
banks  of  the  Ganges,  and  in  the  ifle  of  Ceylon.  Pliny 
defcribes  them  well  among  the  animals  of  India,  and 
adds  that  they  were  facred  to  Bacchus.  They  will 
bear  other  climates;  and  have  bred  in  the  prince  of 
Orange's  menagery  near  the  Hague.  They  are  very 
tame,  and  have  the  fenfe  of  fmelling  in  an  exquifue 
degree.  They  readily  eat  bread,  but  will  refufe  a 
piece  that  has  been  breathed  on  :  many  other  animals 
of  this,  the  antelope  and  goat  kind,  will  do  the 
fame. 

9.  The  Porcine  or  Hog- Deer,  has  (lender  trifurcated 
horns,  13  inches  long:  His  body  is  thick  and  clumfy  ; 
his  legs  are  fine  and  (lender :  The  upper  part  of  the 
neck,  body,  and  fides,  are  brown  ;  belly  and  rump  of  a 
lighter  colour. — They  are  found  in  Bengal  ;  and  call- 
ed, from  the  thicknei's  of  their  body,  hog-deer.  The 
fame  fpecies  is  alfo  found  in  Borneo.  They  are  taken 
in  fquare  pit-falls,  about  four  feet  deep,  covered  with 
fome  flight  materials.  Of  their  feet,  as  well  as  thofe 
of  the  lefler  fpecies  of  mufks  and  antelopes,  are  made 
tobacco-ftoppers. 

10.  The  Virginiana,  or  Virginian  Deer,  has  (lender 
horns  bending  very  much  forward  ;  numerous  branches 
on  the  interior  fides ;  no  brow  antlers.  It  is  about 
the  fize  of  the  Englifli  fallow-deer;  of  a  light  colour, 
cinereous  brown.  A  quite  diftincl:  fpecies,  and  pecu- 
liar to  America.  It  inhabits  all  the  provinces  fouth  of 
Canada,  but  in  the  greateft  abundance  in  the  fouthcrn  ; 
but  efpecially  the  vaft  favannas  contiguous  to  the  Mif- 
fifippi,  and  the  great  rivers  which  flow  into  it.  They 
graze  in  herds  innumerable,  along  with  the  (tags  and 
buffaloes.  This  fpecies  probably  extends  to  Guiana, 
and  is  the  baieu  of  that  country,  which  is  faid  to  be 
about  the  fize  of  a  European  buck,  with  (hort  horns, 
bending  at  their  ends.  They  are  capable  of  being 
made  tame ;  and  when  properly  trained,  are  ufed  by 
the  Indians  to  decoy  the  wild  deer  (efpecially  in  the 
rutting  feafon)  within  (hot.  Both  bucks  and  does 
herd  from  September  to  March ;  after  that  they  fe- 
parate,  and  the  does  fecret  themfelves  to  bring  forth, 
and  are  found  with  difficulty.  The  bucks  from  this 
time  keep  feparate  till  the  amorous  feafon  of  Septem- 
ber revolves.  The  deer  begin  to  feed  as  foon  as  night 
begins;  and  fometimes  in  the  rainy  feafon,  in  the  day; 
otherwife  they  feldom  or  never  quit  their  haunts.  An 
old  American  fportfmaB  has  remarked  that  the  bucks 
will  keep  in  the  thickets  for  a  year,  or  even  two. 

Thefe  animals  are  very  reftlefs,  and  alwaysin  motion, 
coming  and  going  continually.  Thofe  which  live 
near  the  (hore  are  lean  and  bad,  fubjed  to  worms  in 
their  heads  and  throats,  generated  from  the  eggs  de- 
poflted  in  thofe  parts.  Thofe  that  frequent  the  hills 
and  favannas  are  in  better  cafe,  but  the  venifon  is  dry. 
In  hard  winters  they  will  feed  on  the  long  mofs  which 
hangs  from  the  trees  in  the  northern  parts. 

Thefe  and  other  cloven-footed  quadrupeds  of  Ame- 
rica are  very  fond  of  fait,  and  refort  eagerly  to  the 
places  impregnated  with  it.  They  are  always  feen  in 
great  numbers  in  the  fpots  where  the  ground  has  been 
torn  by  torrents  or  other  accidents,  where  they  are  feen 
Such  fpots  are  called  licking- places. 


licking  the  earth. 
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The  huntfmen  are  fure  of  finding  the  game  there; 
for  notwithflanding  they  are  often  difturbed,  the  buf- 
faloes and  deer  are  lb  paflionately  fond  of  the  favoury 
regale,  as  to  bid  defiance  to  all  danger,  and  return  in 
droves  to  thefe  favourite  haunts. 

The  deer  are  of  the  firft  importance  to  the  favages. 
The  (kins  form  the  greateft  branch  of  their  traffic, 
by  which  they  procure  from  the  colonifts,  by  way  of 
exchange,  many  of  the  articles  of  life.  To  all  of  them 
the  flefh  is  the  principal  food  throughout  the  year;  for 
drying  it  over  a  gentle  but  clear  fire,  after  cutting  it 
into  fmall  pieces,  it  is  not  only  capable  of  long  pre- 
fcrvation,  but  is  very  portable  in  their  fudden  excur- 
fions,  efpecially  when  reduced  to  powder,  which  is  fre- 
quently done. 

Hunting  is  more  than  an  amufement  to  thefe  people. 
They  give  themfelves  up  to  it  not  only  for  the  fake 
of  fubliftence,  but  to  fit  themfelves  for  war,  by  habitu- 
ating themfelves  to  fatigue.     A   good  huntfman  is  an 
able  warrior.     Thofe  who  fail  in  the  fports  of  the  field 
are   never  fuppofed  to  be  capable  of    fupporting  the 
hardships  of  a  campaign;  they    are  degraded  to  ig- 
noble offices,  fuch  as  dreffing  the  fkins  of  deer,  and 
other   employs    allotted   only   to  (laves  and   women. 
When    a    large    party    meditates    a   hunting-match, 
which  is  ufually  at   the   beginning   of    winter,  they 
agree  on   a  place    of    rendezvous,    often     500  miles 
diitant  from  their  homes,  and  a  place  perhaps  that 
many  of  them  had  never  been  at.     They  have  no  other 
method  of  fixing  on  the  fpot  than  by  pointing  with 
their  finger.     The  preference  is  given  to  the  eldeft,  as 
the  moft  experienced.     When   this  matter  is  fettled, 
they  feparate  into  fmall  parties,  travel  and  hunt  for 
fubliftence  all   the  day,   and  reft  at  night;    but  the 
women  have  no  certain  refting-places.     The  favages 
have   their  particular  hunting  countries;  but  if  they 
invade    the    limits  of   thofe   belonging  to   other  na- 
tions,   feuds    enfue,   fatal    as    thofe    between  Percy 
and    Douglas    in    the     famed     Chevy    Chace.      As 
foon  as  they  arrive  on  the  borders  of  the  hunting  coun- 
try (which  they  never  fail  doing  to  a  man,  be   their 
respective  routes  every  fo  diitant  or  fo  various),  the  cap- 
tain of  the  band  delineates  on  the  bark  of  a  tree  his 
own  figure  with  a  rattlefnake  twined  round  him  with 
diftended  mouth  ;  and  in  his  hand  a  bloody  tomahawk. 
By  this  he  implies  a  deftruclive  menace  to  any  who  are 
bold  enough  to  invade  their  territories,  or  to  interrupc 
their  diverfion. — The  chafe  is  carried  on  in  different 
ways.  Some  furprife  the  deer  by  ufing  the  ftale  of  the 
head,  horns,  and  hide  ;  but  the  general  method  is  per- 
formed by  the  whole  body.  Several  hundreds  difperfe  in 
a  line,  encompaffing  a  vaft  fpace  of  country,  fire  the 
woods,  and  drive  the  animals  into  fome  (trait  or  penin- 
fula,  where  they  become  an  eafy  prey.  The  deer  alone 
are  not  the  object ;  foxes,  raccoons,  bears,  and  all  beafts 
of  fur,  are  thought  worthy  of  attention,  and  form  arti- 
cles of  commerce  with  the  Europeans. 

The  number  of  deer  deftroyed  in  fome  parts  of 
America  is  incredible ;  as  ispretended,  from  an  abfurd 
idea  which' the  favages  have,  that  the  more  they  de- 
(toy,  the  more  they  (hall  find  in  fucceeding  years. 
Certain  it  is  that  multitudes  are  deftroyed;  the  tongues 
only  preferved,  and  the  carcafes  left  a  prey  to  wild 
beafts.     But  the  motive  is  much  more  political.     The 
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Cerrus    favages  well  difcern,  that  fliould  they  over/lock  the 

II         market,  they  would  certainly  be  over-reached  by  the 

Ceffion.     European  dealers,    who  take   care  never  to  produce 

■^~~'  more  goods  than  are  barely  fufficient  for  the  demand  of 

the  feafon,  eftablifhing  their  prices  according  to  the 

quantity  of  furs  brought  by  the  natives. 

CERVUsVolans,  in  natural  hiftory,  a  name  given  by 
authors  to  the  flag- fly,  or  horned  beetle,  a  very  large 
fpecies  of  beetle  with  horns  floped,  and  fomething  like 
thofe  of  the  ftag. 

CERYX,  in  antiquity.  The  ceryces  were  a  fort  of 
public  criers  appointed  to  proclaim  or  publifh.  things 
aloud  in  affemblies.  The  ceryx  among  the  Greeks  an- 
fwered  to  the  praco  among  the  Romans.  Our  criers 
have  only  a  fmall  part  of  their  office  and  authority. 

There  were  two  kinds  of  ceryces,  civil  and  [acred. 
The  former  were  thofe  appointed  to  call  affemblies 
and  make  filence  therein;  alfo  to  go  on  meffages,  and 
do  the  office  of  our  heralds,  &c.  The  facred  ceryces 
were  a  fort  of  priefts,  whofe  office  was  to  proclaim  fi- 
lence in  the  public  games  and  facrifices,  publifh  the 
names  of  the  conquerors,  proclaim  feafts,  and  the  like. 
The  priefthood  of  the  ceryces  was  annexed  to  a  parti- 
cular family,  the  defendants  of  Ceryx,  fon  of  Eumol- 
phus.  To  them  it  alfo  belonged  to  lead  folemn  vic- 
time  to  (laughter.  Before  the  ceremonies  began,  they 
called  filence  in  the  affcmbly,  by  the  formula,  e^^s/ts 
<riy»  im*t  t?a>  Mat ;  anfwering  toihefavete  Unguis  of  the 
Romans.  When  the  fervice  was  over,  they  difmiffed 
the  people  with  this  formula,  a*&>v  u<pi<rn,  Ite  ?nift"a  eft. 

CESARE,  among  logicians,  one  of  the  modes  of 
the  fecond  figure  of  fyllogifms;  the  minor  propofition 
of  which  is  an  univerfal  affirmative,  and  the  other  two 
univerfal  negatives :  thus, 

Ce  No  immoral  books  ought  to  be  read ; 

Sa  But  every  obfecne  beok  is  immoral; 

Re  Therefore  no  obfeene  books  ought  to  be  read. 

CECENA,  a  town  of  Romagna  in  Italy,  with  a 
bifiiop's  fee,  fubject  to  the  pope,  and  feated  on  the 
river  Savio,  in  E.  Long.  12.  46.  N.  Lat.  44.  8. 

CESPITOSi?:  pl a nt a:  (from  csfpes,  turf  or  fod) 
are  thofe  plants  which  produce  many  Hems  from  one 
root,  and  thence  form  a  clofe  thick  carpet  on  the  fur- 
face  of  the  earth. 

Cespjtosm  Pa/udes,  turf- bogs. 

CESSATION,  the  act  of  intermitting,  difcontinu- 
rng  or  interrupting  the  courfeof  any  thing,  work,  ac- 
tion or  the  like. 

Cessation  of  Arms,  an  armifticeor  occafional  truee. 
See  Truce. 

When  the  commander  of  a  place  finds  things  redu- 
ced to  an  extremity,  fo  that  he  muft  either  fnrrender, 
or  facrifice  the  garrifon  and  inhabitants  to  the  mercy 
of  the  enemy,  he  plants  a. white  flag  on  the  breach, 
«r  beats  the  chamade;  on  which  a  ceffotion  of  arms 
and  hoftilities  commences,  to  give  room  for  a  capitu 
lation. 

CESSIO  bonorum,  in  Scots  law,  the  name  of  that 
action  by  which  an  iirfolvent  debtor  may  apply  for  li- 
beration from  prifon,  upon  making  over  his  whole  real 
and  perfonal  eftatc  to  his  creditors. 

CESSION,  in  law,  an  aft  by  which  a  perfon  furren- 
ders  and  tranfmits  to  another  perfon  a  right  which 
belonged  to  himfeif.     Ceflion  is  more  particalarly  ufed 
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in  the  civil  law  for  a  voluntary  furrender  of  a  perfun's    Ceflio* 
effects  to  his  creditors,  to  avoid  imprifonment.     See 
the  article  Bankrupt. 

In  feveral  places  the  ceffion  carried  with  it  a  mark 
of  infamy,  and  obliged  the  perfon  to  wear  a  green 
cap  or  bonnet;  at  Lucca,  an  orange  one :  to  neglect, 
this  was  to  forfeit  the  privileges  of  the  cejfion.  This 
was  originally  intended  to  fignify  that  the  eeffionary 
was  become  poor  through  his  own  folly.  The  Italian 
lawyers  defcribe  the  ceremony  of  ceffion  to  confift  in 
ftriking  the  bare  breech  three  times  againft  a  ftone, 
called  Lapis  Vituperii,  in  prefence  of  the  judge.  For- 
merly it  confided  in  giving  up  the  girdles  and  keys  in 
court :  the  ancients  nfing  to  carry  at  their  girdles  the 
chief  utenfils  wherewith  they  got  their  living  ;  as  the 
fcrivener  his  efcritoire,  the  merchant  his  bag,  &c. 
The  form  of  ceffion  among  the  ancient  Gauls  and  Ro- 
mans was  as  follows  :  The  eeffionary  gathered  up  duft 
in  his  left  hand  from  the  four  corners  of  the  houfe,  and 
Handing  on  the  threfhold,  holding  the  door  poft  in  his 
right  hand,  threw  the  duft  back  over  his  moulders; 
then  ftripping  to  his  fhirt,  and  quitting  his  girdle  and 
bags,  he  jumped  with  a  pole  over  the  hedge  ;  hereby 
letting  the  world  know,  that  he  had  nothing  left,  and 
that  when  he  jumped  all  he  was  worth  was  in  the 
air  with  him.  This  was  the  ceffion  in  criminal  mat- 
ters. In  civil  cafes,  it  was  fufficient  to  lay  a  broom,  a 
fwitch  or  a  broken  ftraw,  on  the  threfhold  :  this  was 
called  chrenecrudaper  durpilliim  et  feftucam. 

Cession,  in  the  ecclefiaftical  law,  is  when  an  ec- 
clefiaftical  perfon  is  created  a  bifliop,  or  when  a  par- 
fon  of  a  parifh  takes  another  benefice,  without  difpen- 
fation,  or  being  otherwife  qualified.  In  both  thefe. 
cafes  their  firft  benefices  became  void  by  ceffion,  with- 
out any  refignation ;  and  to  thofe  livings  that  the  per- 
fon had,  who  was  created  bifliop,  the  king  may  pre- 
fent  for  that  time,  whofoever  is  patron  of  them  ;  and 
in  the  other  cafe  the  patron  may  prefent  :  but  by  dif- 
penfation  of  retainder,  a  bifhop  may  retain  fome  or  all 
the  preferments  he  was  intitled  to  before  he  was  made 
bilhop. 

CESTRUM,  bastard  jasmine:  A  genus  of  tbe- 
monogynia  order,  belonging  to  the  pentandria  clafs  of 
plants;  and  in  the  natural  method  ranking  under  the 
28th  order,  Lurida.  The  corolla  is  funnel-fhaped ; 
the  ftamina  each  fending  out  a  little  tooth  about  the 
middle  of  the  infide.  There  are  fix  fpecies,  all  of  them 
natives  of  the  warm  eft  parts  of  America;  fo  cannot 
be  prefcrved  in  Britain  without  artificial  heat.  They 
are  flowering  fhrubs,  rifing  in  height  from  five 
to  twelve  feet,  with  flowers  of  a  white,  herbaceous,  or 
pale  yellsw  colour.  The  flowers  of  one  fpecies  com- 
monly called  Badm'mgton  Jafmine>  have  the  property  of. 
fending  out  a  ftrong  feent  after  funfet.  They  may  be 
propagated  either  by  feeds  or  cuttings. 

CESTUI,  a  French  word,  fignifying  he  or  himy 
frequently  ufed  in  the  Englifh  law  writings.  Thus,, 
Ceftui  qui  truft,  a  perfon  who  has  lands,  &c.  commit- 
ted to  him  for  the  benefit  of  another;  and  if  fuch  per- 
fon does  not  perform  his  trufi,  he  is  compellable  to  it 
in  chancery,  Ceftui  qui  vie,  one  for  whofe  life  any 
lands,  &c.  are  granted.  Ceftui  qui  ufe,  a  perfon  to 
whofe  ufe  any  one  is  infeoffed  of  lands  or  tenements.. 
Formerly  the  feoffees  to  ufes  were   deemed  owners  of 
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Cefttii     the  land,  bat  now  the  pofTeffion  is  adjudged  in   cejlui 

II  qui  ufe. 
Ce*te-  (  CESTUS,  among  ancient  poets,  a  fine  embroidered 
girdle  faid  to  be  worn  by  Venus,  to  which  Homer 
afcribes  the  power  of  charming  and  conciliating  love. 
The  word  is  alfo  written  cejlum  and  cefton  :  it  comes 
from  *e«ro?,  a  girdle,  or  other  thing  embroidered  or 
wrought  with  a  needle  ;  derived,  according  to  Servius, 
from  jcevts;?,  pungere  ;  whence  alfo  incejlus,  a  term 
ufed  at  firft  for  any  indecency  by  undoing  the  girdle, 
&c.  but  now  retrained  to  that  between  perfons  near  a- 
kin.     See  Incest. 

CETACEOUS,  an  appellation  given  to  the  fifties  of 
the  whale  kind  ;  the  characters  of  which  are  :  they 
have  no  gills  ;  there  is  an  orifice  on  the  top  of  the  head, 
through  which  they  breathe  and  eject  water;  and  they 
have  a  flat  or  horizontal  tail. 

Nature  on  this  tribe  hath  beftowed  an  internal  ftruc- 
ture  in  all  refpedts  agreeing  with  that  of  quadrupeds  ; 
and  in  a  few  others  the  external  parts  in  both  are  fi- 
milar.  Cetaceous  fifh,  like  land  animals,  breathe  by 
means  of  lungs,  being  deflitute  of  gills.  This  obliges 
them  to  rife  frequently  on  the  furfuce  of  the  water  to 
refpire,  to  fleep  an  the  furface,  as  well  as  to  perform 
feveral  other  functions.  They  have  the  power  of  ut- 
tering founds,  fuch  as  bellowing  and  making  other 
noifes  denied  to  genuine  filh.  Like  land  animals  they 
have  warm  blood,  are  fnrniihed  with  organs  of  genera- 
tion, copulate,  bring  forth,  and  fuckle  their  young, 
ihowing  a  ftrong  attachment  to  them.  Their  bodies 
beneath  the  fkin  are  entirely  furrounded  with  a  thick 
layer  of  fat  (blubber),  analogous  to  the  lard  on  hogs. 
The  number  of  their  fins  never  exceed  three,  viz.  two 
peroral  fins,  and  one  back  fin  ;  but  in  fome  fpecies 
the  laft  is  wanting.  Their  tails  are  placed  horizon- 
tally, or  flat  in  refpecl  to  their  bodies  ;  contrary  to 
the  direction  of  thofe  of  all  other  filh,  which  have  them 
in  a  perpendicular  lite.  This  fituation  of  the  tail  en- 
ables them  to  force  themfelves  fuddenly  to  the  furface 
of  the  water  to  breathe,  which  they  are  fo  frequently 
conftrained  to  do.  Many  of  thefe  circumftances  indu- 
ced Linnaeus  to  place  this  tribe  among  his  mavwialia, 
*  See  Zoo-  or  what  other  writers  call  quadrupeds*.  To  have  pre- 
fervcd  the  chain  of  beings  entire,  he  (hould  in  this  cafe 
have  made  the  genus  of  phocx  or  feals,  and  that  of  the 
tricheus  or  manati,  immediately  precede  the  whale 
thofe  being  the  links  that  conned  the  mammalia  or  qua- 
drupeds with  the  filh  :  for  the  feal  is,  in  refpecl  to  its 
legs,  the  moft  imperfect  of  the  former  clafs  ;  and  in 
the  manati  the  hind  feet  coalefce,  aimming  the  form 
©fa  broad  horizontal  tail. 

Notwithftanding  the  many  parts  and  properties 
which  cetaceous  fifh  have  in  common  with  land  ani- 
mals, yet  there  (till  remain  others  which  render  it 
more  natural  to  place  them,  with  Ray,  in  the  rank  of 
filh  :  the  form  of  their  bodies  agrees  with  that  of  fifh  ; 
they  are  entirely  naked,  or  covered  only  with  a  fmooth 
fkin  ;  they  hvc  conitantly  in  the  water,  and  have  all 
tne  actions  of  filh. 

CETE,  the  name  of  Linnaeus's  feventh  order  of 
mammalia,  comprehending  the  Monodon,  Baltena, 
rHYSETER,  and  Delphinus. 

•  CET£RACH>  '"  botany,  the  trivial  name  of  a  fpe- 
eics  of  Asplenium. 

CETTE,  a  maritime  town  of  France,  in  Lann-ne- 
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doc,  feated  at  the  place  where  the  canal  of  Languedoc      Cetn* 
begins,  between  Montpellier  and  Agde,  on  the  bay  of         II 
Maguelonain  the  Mediterranean  fea.    E.  Lonp.  3.  15.     Ceyla«- 

N.  Lat.  43.  25.  b  ' "— 

CETUS,  in  aflronomy,  the  whale  ;  a  large  con- 
flellation  of  the  fouthern  hemifphere,  under  Pifces,  and 
next  the  water  of  Aquarius.  The  ftars  in  the.  conftel- 
lation  Cetus,  in  Ptolemy's  catalogue,  are  twenty-two  ; 
in  Tycho's  twenty-one;  in  Hevelius's  forty- five;  in 
the  Britannic  catalogue  ninety-feven. 

Cetus  is  reprefented  by  the  poets,  as  the  fea-roon- 
fter  which  Neptune,  at  the  fuit  of  the  nymphs,  fent  to 
devour  Andromeda  for  the  pride  of  her  mother,  and 
which  was  killed  by  Perfeus.  In  the  mandible  of  ce- 
tus is  a  variable  ftar  which  appears  and  difappears  pe- 
riodically, palling  through  the  feveral  degrees  of  mag- 
nitude both  increafing  and  diminishing,  in  about  333 
days.     See  Astronomy,  n°  45. 

CEVA,  a  ftrong  town  of  Piedmont  in  Italy,  feated 
on  the  river  Tanero,  with  a  ftrong  fort,  in  E.  Long. 
8.  8.  N.  Lat.  44.  20. 

CEVENNES,  mountains  of  Languedoc  in  France, 
remarkable  for  the  frequent  meetings  of  the  Proteflants 
there  as  a  place  of  fecurity  againft  the  tyranny  of  their 
governors.  In  queen  Anne's  reign  there  was  an  at- 
tempt made  to  affift  them  by  an  Englifh  fleet  in  the 
Mediterranean  ;  but  to  no  purpofe,  for  the  French  had 
occupied  the  paiTages.. 

CEUTA,  a  maritime  town  of  Barbary  in  Africa^ 
and  in  the  kingdom  of  Fez.  feated  on  the  (traits  of 
Gibraltar,  oppofite  that  place,  in  W.  Long.  6.  25.  N„ 
Lat.  36.  35.  John  king  of  Portugal  took  it  from  the 
Moors  in  141 5,  but  it  now  belongs  to  Spain.  In  1697, 
it  fuftained  a  vigorous  fiege  by  the  Moors. 

CEYLON,  a  large  ifland  in  the  Eaft  Indies,  about 
250  miles  in  length  and  20a  in  breadth.     It  abounds  in 
trees  and  fhrubs,    valuable  both   on   account  of  their 
timber  and  the  gums  or  fpices  they  produce.     Among 
thefe  Mr  Ives  enumerates  the  euphorbium,  tulip-tree, 
ebony,  red-wood,  caffia,  cocoa-nut,  cotton,  lime,  man- 
goe,  citron,  coffee  ;   the  trees  producing  balfam  of  ca- 
pivi,  gum  gamboge,  lac,  and  cenquenomale.     This  laft 
is  as  yet  unknown  in  Europe  ;  but,  according  to  the  in- 
formation of  a  Dutch  furgeon,  an  oil  or  balfam  is  pro- 
duced from  it  by  diftillation,  which  is  of  great  ufe  in 
paralytic  complaints.  There  is  alfo  another  gum  named 
badule,  which   has  been  but  lately  difcovered,  and  of 
which  the  ufe  is  as  yet  unknown.     Here  is  alfo  the 
black  and  yellow  teak,  the  wood  of  which  is  of  a  moft. 
beautiful  grain,  but  fo  hard  that  the  cutting  of  it  proves 
very  duftructive  to  the  carpenters  tools.     But  the  moft 
remarkable,  as  well  as  the  molt  nfeful,  of  the  vegetable 
productions  of  Ceylon,  is  the  cinnamon-tree,    which 
grows  wild  in  every  wood  on  the  fouth-weft  part  of  the 
ifland.     The  very  young  trees  are  not  fit  for  rinding, 
and    the  old  ones  are  cut  down  for  firewood.     The 
common  flowering  fhrubs,  of  which  the  whole   ifland 
is  full,    fend  forth  a  moft  agreeable  fragrance   every 
morning  and  evening.     It  abounds  with  high  hills,  be- 
tween which  the  foil  is  a  fat  red  earth  ;  and  the  valleys 
are  extremely  pleafant,  having  a  clear  rivulet  running 
thro'  almoft  every  one  of  them.     Thus  the  fineft  fruits' 
grow  in  vaft  plenty;  and  may  be  had  at  the  moft  trifiW 
rates  ;  a  pme-apple  being  bought  for  lefs  than  a  pennv° 
and  fo  of  the  reft.     Other  provifionsare  almoft  equally 
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Ceylon,  cheap  ;  a  dozen  of  fowls  or  five  ducks  being  fold  for  a 
— *"v-t-'  i-apee,  not  quite  half-a-crown  of  Englifh  money.  Here 
the  Dutch  (how  a  poifonous  fruit  called  by  them 
Adam's  apple.  In  fhape  it  refembles  the  quarter  of  an 
apple  cut  out,  with  the  two  infides  a  little  convex,  and 
a  continued  ridge  along  the  outer  edges  ;  and  is  of  a 
beautiful  orange  colour.  Pepper,  ginger,  and  carda- 
moms, are  alfo  produced  here  ;  as  well  as  five  kinds  of 
rice,  which  ripen  one  after  another. 

Ceylon  produces  alfo  topazes,  garnets,  rubies,  and 
other  precious  ftones,  which  are  difcovered  by  warning 
the  foil  wherein  they  grow.  It  has  likewife  ores  of 
copper,  iron,  and  probably  of  tin,  with  veins  of  black 
try  Hal. 

Common  deer  are  found  in  this  ifland  in  great  abun- 
dance, as  well  as  Guinea-deer  ;  but  the  horned  cattle 
are  both  very  finall  and  fcarce,  fix  of  them  weighed 
all  together,  but  714  pounds,  and  one  of  thefe  weighed, 
only  70  pounds.  They  have,  however,  the  largeft 
and  belt  elephants  in  the  world  ;  and  their  woods  are 
infefted  by  tygers,  the  molt  terrible  of  all  ravenous 
beads.  They  abound  alfo  with  fnakes  of  a  monftrous 
iize,  one  of  which  has  been  known  to  deftroy  a  tyger 
and  devour  him  at  one  meal.  Mr  Ives  law  one  15 
feet  long  and  30  inches  in  circumference.  Spiders, 
centipedes,  and  fcorpions,  alfo  grow  here  10  an  enor- 
mous fize.  Our  author  faw  a  ipider  here  as  large  as 
a  toad,  with  brown  hair  upon  it,  and  legs  as  thick  as 
the  (hank  of  a  large  tobacco-pipe.  A  fcorpion,  taken 
out  of  a  piece  of  wood,  was  eight  inches  long,  from 
head  to  tail,  exclufive  of  the  claws  ;  the  (hell  was  as 
hard  as  that  of  a  crab  :  and  our  author  killed  a  centi- 
pede more  than  feven  inches  long.  Here  the  mantis 
or  creeping  leaf  is  met  with  ;  which  our  author  fuppo- 
pofes  to  be  a  fpecies'of  grafshoppers,  having  every  mem- 
ber we  fee  in  common  infects,  though  in  fhape  and  ap- 
pearance it  greatly  refembles  a  leaf.  It  is  of  a  green 
colour.  The  fea-coafts  abound  with  fifh,  which  are  to 
be  had  very  cheap.  Neither  harp-lhells  nor  ventle- 
iraps  are  to  be  met  with  here :  but  there  are  abun- 
dance of  painted  cockles,  and  others  commonly  called 
panama  Jhells. 

"  The  natives  of  this  iflaiid  (fays  our  author)  are 
the  ftouteft  Indians  I  ever  faw.  Mr  Knox  in  his  hifto- 
ry  reports  many  ftrange  things  of  their  religion  and 
cuftoms,  none  of  which  I  had  any  opportunity  of  fee- 
ing. He  fays  '  that  they  have  various  ways  of  treating 
iheir  dead.  Some  burn  them,  which  is  not  uncom- 
mon in  India  ;  while  others  throw  their  limbs  up  into 
rhe  forks  of  trees.'  This  may  be  true,  becaufc  when 
our  wood-cutters  were  once  hewing  down  a  {tick  of 
timber,  there  fell  from  it  the  fkull  and  many  bones  of 
a  human  body  ;  and  I  alfo  faw  here  a  human  body 
hanging  on  a  tree.  Other  hiftorians  relate,  that  the 
natives  of  Ceylon  feed  on  human  flefh  ;  nay,  that  they 
eat  the  bodies  of  their  deceafed  parents,  imagining 
that  no  other  fepulchre  is  fo  fit  for  them  as  their  own 
bowels,  fince  thereby  they  think  they  are  changed  into 
their  own  fubftance,  and  live  again  in  themfelves. 
This  fhocking  cufiom  is  reported  of  the  ancient  Scy- 
thians, and  poflibly  might  have  been  ufed  by  the  inha- 
bitants of  Ceylon,  but  is  now  in  both  countries  entire- 
ly abolimed  ;  and  yet  even  at  this  day  thefe  iflauders 
are  laid  to  maks  cups  of  their  parents  fkulls,  with  a 


view,  that  in  midft  of  their  mirth  and  jollity  they  may  Ceyloa. 
be  fure  to  preferve  a  refpectful  remembrance  of  them." 
The  Ceylonefe  make  ufe  of  boats  hollowed  out  of  the 
trunks  of  trees,  which  are  about  12  or  14  feet  long,  but 
only  as  many  inches  broad  within.  The  tree  part  in  the 
bottom  is  much  larger  ;  but  when  the  boat,  on  account 
of  the  fize  of  the  tree,  is  too  finall,  they  make  a  trough 
on  the  top  of  it  fquare  at  both  ends.  Some  boats,  how- 
ever, are  much  larger,  being  built  between  two  trees  ; 
and  with  thefe  they  coaft  along  fliore ;  the  others  are 
for  filhermen.  It  lies  from  E.  Long.  780  to  820,  and 
from  N.  Lat.  6°  to  10. 

The  conqueft  of  this  ifland  was  the  firft  attempt  of 
Albuquerque  the  celebrated  Portuguefe  admiral.     He 
found  it  well  peopled,  and   inhabited  by  two  different 
nations,  the  Bedas  inhabiting  the  northern,  and  the 
Cing/ajfcs  who  dwelt  in  the  fouthern  parts.     The  for- 
mer were  very  barbarous,  but  the  latter  a  good  deal 
more  poiifhed.     Beiides  the   advantages  already  men- 
tioned, which  thefe  nations  derived  from  their  mines 
of  precious  ftones,   they   carried  on  the  greateft  pearl- 
fifhery  in  the  Eaft.     Thefe  nations  the  Portuguefe  con- 
quered, and  tyrannized  over  in  fuch  a  manner,   that 
they    aflifted  the   Dutch  in  expelling  them  from  the 
ifland  ;  and  by  their  united  efforts  this  was  accomplifh- 
ed   in  1658,    after  a  bloody  and  obftinate  war.     All 
the  Portuguefe  fettlements  fell  into  the  hands  of  the 
Dutch    Eaft  India  company,  who  ftill  keep  pofleffion 
of  them,    excepting  a  fmall    diftrict  on   the  eaftern 
coaft  without  any  port,  from  whence  the  fovereign  of 
the   country  had  his  fait.     Thefe  fettlements  formed 
a  regular  track,  extending  from  two  to  twelve  leagues 
into  the  inland  parts  of    the    ifland.     The  company 
have   appropriated    all  the   productions  of  the  ifland. 
The  feveral  articles  of  trade  are,   1.  Amethyfts,  fap- 
pbires,  topazes,  and  rubies  ;  the  laft  are  very  fmall, 
and    very   indifferent.      The  Moors  who  come  from 
the  coaft  of  Coromandel  buy  them,    paying  a  moderate 
tax  :  and  when  they  are  cut,  fell  them  at  a  low  price 
in  the  different  countries  of  India.     2.  Pepper,   which 
the  company  buy  for  about  qd.  per  pound  ;  coffee,  for 
which  they  only  pay  2d.  and  cardamom,  which  has  no 
fixed  price.     Thefe  articles  are  all  of  an  inferior  qua- 
lity, and  through  the  indolence  of  the  inhabitants  will 
never  turn  to  any  account.     3.  An  hundred   bales  of 
handkerchiefs,  pagnes,  and  ginghams,  of  a  fine  red 
colour,  which  are  fabricated  by  the  Malabars  of  Jafra- 
napatan.     4.  A  fmall  quantity  of  ivory,  and  about  50 
elephants,  which  are  carried  to  the  coaft  of  Coroman- 
del.    5.  Areca,    which    the   company  buys  at  about 
8s.  od.  the  ammonan,  and  fells  on  the  fpot  at  L.  1, 
13s.  to  the  merchants  of  Bengal,  Coromandel,  and  the 
Maldives  ;  who  give  in  return  rice,  coarfe  linen,  and 
cowries.     6.  The  pearl  fifhery,  which  was  formerly 
of  great  confequence  ;  but  is  now  fo  much  exhanfted 
as  not    to  bring  in  more  than   L.  8,750  per  annum* 
7.  After  all,  the  great  object   of  the  company  is  cin- 
namon.    They  ptirchafe  the  greateft  part  of  their  cin- 
namon of  the  Indians  who  are  fubject  to  them,  and, 
all  exper.ces  deducted,  it  does  not-coft  them  above  6d. 
per  pound.     The  annual  expences  of  the  colony  may 
amount  to  about  L.  96,250  ;   their  revenues  and  fmall 
branches  of  commerce   produce  only  about  L. 87,500. 
—This  deficiency  mnft   be  fupplied  out  of  the  pro- 
fits 
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fits  arifing  from  the  cinnamon  trade  ;  and  they  are  ob- 
liged to  provide  for  the  expences  of  the  wars  in  which 
Chasronea.  t]iey  are  frequently  engaged  with  the  king  of  Candy, 
who  is  at  prefent  the  fole  fovereign  of  the  illand.  Thefe 
are  very  detrimental  to  the  interefts  of  the  Holland- 
ers ;  for  which  reafon  they  endeavoured  to  engage 
the  good  will  of  this  monarch  by  mowing  him  all  ima- 
ginable civilities.  The  harmony,  however,  has  been 
often  interrupted.  In  a  bloody  war  which  terminated 
on  the  14th  of  February  1766,  the  Ceylonefe  monarch 
was  driven  from  his  capital,  fo  that  the  Dutch  made  a 
very  advantageous  treaty.  Their  fovereignty  was 
acknowledged  over  all  that  part  of  the  country  they 
pofSeffed  before  the  troubles  broke  out ;  and  that  part 
of  the  coafts  held  by  the  natives  was  ceded  to  them. 
They  were  allowed  to  gather  cinnamon  in  all  the 
plains  ;  and  the  court  was  to  fell  them  the  beft  fort, 
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which  is  produced  in  the  mountains,  at  the  rate  of 
L.  1  :  16  :  8,  for  18  lb.  The  government  engaged  to 
have  no  connection  with  any  foreign  power  ;  and 
even  to  deliver  up  any  Europeans  who  might  happen 
to  {tray  into  the  illand.  In  return  for  fo  many  conceS- 
fions,  the  king  was  to  receive  annually  the  value  of 
the  produce  of  the  ceded  coafts  ;  and  from  thence  his 
Subjeds  were  to  be  furnilhed  gratis  with  as  much  fait 
as  they  had  occafion  for.  The  Ceylonefe  are  in  the 
moil  miferable  fituation  :  they  are  in  a  ftate  of  total 
inactivity  ;  live  in  huts  without  any  furniture  ;  and 
fubfift  upon  fruits  :  thofe  who  arc  the  moft  affluent 
have  no  other  covering  than  a  piece  of  coarfe  linen 
wrapt  about  their  waift. 
CHACE.     See  Chase. 

CHACO,  a  large  country  of  South  America  fitua- 
ted  between  190  and  37°  S.  Lat.  It  belongs  to  the 
Spaniards,  by  whom  it  was  conquered  in  1536.  It  is 
not  naturally  fruitful ;  but  abounds  in  gold  mines,  which 
are  fo  much  the  more  valuable  that  they  are  ealily 
worked.  The  works  are  carried  on  by  about  8000 
blacks,  who  deliver  every  day  to  their  matters  a  cer- 
tain quantity  of  gold  ;  and  what  they  can  colled 
above  this,  belongs  to  themfelves  ;  as  well  as  what 
they  find  on  thofe  days  that  are  conSecrated  to  religion 
and  reft,  upon  condition  that  during  the  feftival  they 
maintain  themfelves.  This  enables  many  of  them  to 
parch  a fe  their  liberty  ;  after  which  they  intermarry 
with  the  Spaniards. 

CHADCHOD,  in  Jewifli  antiquity.  Ezekiel  men- 
tions chadched  among  the  feveral  merchandizes  which 
were  brought  to  Tyre.  The  old  interpreters,  not 
very  well  knowing  the  meaning  of  this  term,  con- 
tinued it  in  their  translation.  St  Jerom  acknowledges 
that  he  could  not  difcover  the  interpretation  of  it. 
The  Chaldee  interprets  it  pearls  ;  others  think  that 
the  onyx,  ruby,  carbuncle,  cryftal  or  diamond  is 
meant  by  it. 

CHiERONEA,  (anc.  geog.)  the  laft  town,  or 
rather  the  laft  village,  of  Bceotia,  towards  Phocis  ;  the 
birth-place  of  Plutarch  :  famous  for  the  fatal  defeat  of 
the  confederate  Greeks  by  Philip  of  Macedon.  This 
place  was  contidered  by  Philip  as  well  adapted  to  the 
operations  of  the  Macedonian  phalanx;  and  the  ground 
for  his  encampment,  and  afterwards  the  field  of  battle, 
were  chofen  with  equal  fagacity  :  having  in  view  on 
»ae  fide  a  temple  of  Hercules,  whom  the  Macedonians 


regarded  as  the  author  of  their  royal  houfe,  and  the  efijcrenea, 

high  protedor  of  their  fortune  ;  and  on  the  other  the  v * ' 

banks  of  the  Thermodon,  a  fmall  river  flowing  into 
the  CephifTus,  announced  by  the  oracles  of  Greece  as 
the  deftined  fcene  of  defolation   and  woe  to  their  un- 
happy country.  The  generalsof  the  confederate  Greeks 
had  been  much  lefs  careful  to  avail  themfelves  of  the 
powerful   Sanctions  of  fuperftition.     Unreftrained   by 
inaufpicious  Sacrifices,  the  Athenians  had  left  their  city 
at  the  exhortation  of  Demofthenes,  to  wait  no  other 
omen  but  the  caufe  of  their  country.     Regardlefs  of 
oracles,  they  afterwards  advanced  to  the  ill-fated  Ther- 
modon, accompanied  by  the  Thebans,  and  the   fcanty 
reinforcements  raifed  by  the  iflands  and  ftates  of  Pelo- 
ponnefus  which  had  joined  their  alliance.    Their  army 
amounted   to    30,000   men,  animated  by  the  nobleft 
caufe  for  which  men  can  fight,  but  commanded  by  the 
Athenians  Lyficles  and  Chares  ;  the  firft  but  little,  and 
the  fecond  unfavourably,   known  ;  and  by  Theagenes 
the  Theban,  a  perfon  ftrongly  SuSpeded  of  treachery  : 
all  three  creatures  of  cabal  and  tools  of  Sadion,  Slaves 
of  intereft  or  voluptuoufnefs,   whofe  charaders   (efpe- 
cially  as  they  had  been  appointed  to  command  the  only 
ftates  whofe  fhame,  rather  than  virtue,  yet  oppofed  the 
public  enemy)  are  alone  fuilicient  to  prove  that  Greece 
was  ripe  for  ruin. 

When  the  day  approached  for  abolifhing  the  totter- 
ing independence  of  thofe  turbulent  republics,  which 
their  own  internal  vices,  and  the  arms  and  intrigues  of 
Philip,  had  been  gradually  undermining  for  22   years 
both  armies  formed  in  battle  array  before  the  riling  of 
the  fun.     The    right  wing  of  the  Macedonians  was 
headed    by  Philip,  who  judged  proper   to  oppofe  in 
perfon  the  dangerous  fury  of  the  Athenians.     His  fon 
Alexander,  only   19  years  of  age,   but  furrounded  by 
experienced  officers,  commanded  the  left  wing,  which 
faced  the   Sacred  Band  of  the  Thebans.     The  auxi- 
liaries of  either  army  were  pofted  in  the  centre.     In 
the  beginning  of  the   adion,  the  Athenians   charged 
with  impetuoiity,  and  repelled  the  oppofing  divifions 
of  the  enemy;  but  the  youthful  ardour  of  Alexander 
obliged  the  Thebans  to  retire,  the  Sacred  Band  being 
cut  down  to  a  man.    The  adivity  of  the  young  prince 
completed   their  diforder,    and  purfued    the  Scattered 
multitude  with  his  ThefTalian  cavalry. 

Meantime  the  Athenian  generals,  too  much  elated 
by  their  firft  advantage,   loft   the  opportunity  to  im- 
prove it ;  for  having  repelled  the  centre  and  right  wing 
of  the  Macedonians,  except  the  phalanx,  which   was 
compofed  of  chofen  men,  and  immediately  commanded 
by  the  king,  they,  inftead  of  attempting  to  break  this 
formidable  body  by  attacking  it  in  flank,  prefled  for- 
ward againft  the    fugitives,  the  infolent  Lyficles  ex- 
claiming in  vain  triumph,  "  Purfue,  my  brave  country- 
men !  let  us  drive  the  cowards  to  Macedon."  Philip  ob- 
ferved   this  rafli  folly  with  contempt;  and   faying  to 
thofe  around  him,  "  Our  enemiss  know  not   how   to 
conquer,"  commanded  his  phalanx,  by  a  rapid  evoluti- 
on, to  gain  an  adjacent  eminence,  from  which  they  pour- 
ed down,  firm  and  colleded,  on  the  advancing  Atheni- 
ans, whofe  confidence  of  fuccefs  had  rendered  them  to- 
tally infenfible  to  danger.  But  theirrefillible  (hock  of  the 
Macedonian   fpear  converted   their  fury  into   defpanv 
Above  a  thoufand  fell,  two  thoufand   were  taken  pril 
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Obm*,  foncrs  ;  the  reft  efcaped  by  a  precipitate  and  fhameful 

' v — J  flight      Of  the  Thebans  more  were  killed  than  taken. 

Few  of  the  confederates  perifhed,  as  ibey  had  little 
fhare  in  the  action,  and  as  Philip,  perceiving  his  vic- 
tory to  be  complete,  gave  orders  to  fpare  the  vanquifh- 
ed  with  a  clemency  unufual  in  that  age,  and  not  Ids 
honourable  to  his  underftanding  than  his  heart  ;  fince 
his  humanity  thus  fubdited  the  minds,  and  gained  the 
affections,  of  his  conquered  enemies. 

According  to  the   Grecian  cuflom,    the   battle  was 
followed  by  an  entertainment,  at  which  the  king  pre- 
siding is   perfon,  received  the  congratulations  of  his 
friends,  and  the  humble  Amplications  of  the  Athenian 
deputies,  who  craved  the  bodies  of  their  flain.     Their 
requeft,  which  ferved  as  an  acknowledgement  of  their 
defeat,  was  readily  granted  ;   but  before  they  availed 
ihemfelves  of  the  permiffion  to  carry  off  their  dead, 
Philip,  who  with  his  natural  intemperance  had  pro- 
tracted the  entertainment    till   morning,  iffued   forth 
with  his  licentious  companions  to  vifn  the  field  of  bat- 
tle ;   their  heads  crowned  with  feftive  garlands,   their 
lainds  intoxicated  with  the  infolence  of  wine  and  vic- 
tory j  yet  the  fight  cf  the  flanghtered  Thebans,  which 
firft  prefented  itfelf  to  their  eyes,  and  particularly  the 
facred  band  of  friends  and  lovers,   who  lay   covered 
with   honourable   wounds  on  the  fpot  where  they  had 
been  drawn  up  to  fight,  brought  back  thefe  inlolent 
fpectators  to  the  fentiments  of  reafon  and   humanity. 
Philip  beheld  the  awful  fcene  with  a  mixture  of  admi- 
ration and  pity  ;  and,  after  an  affecting   Silence    de- 
nounced a  folemn  curfe  againft  thofe  who  bafely  fufpec- 
ted  the  friendship  of  fuch  brave  men  to  be  tainted  with 
criminal  and  infamous  paffions. 

But  this  ferious  temper  of  mind  did  not  laft  long  ; 
for  havino-  proceeded  to  that  quarter  of  the  field  where 
the  Athenians  had  fought  and  fallen,  the  king  aban- 
doned himfelf  to  all  the  levity  and  littlenefs  of  the  moft 
petulent  joy.     Inftead  of  being  impreffed  with  a  deep 
fenfe  of  his  recent  danger,  and  with  dutiful  gratitude 
to  Heaven  for  the  happinefs  of  his  efcape  and  the  im- 
portance of  his   viftory,    Philip  only    compared   the 
boaftful  pretenfions  with  the  mean  performances  of  his 
Athenian  enemies  ;  and,  ftrnck  by  this  contraft,  re- 
hearfed,   with  the  infolent  mockery  of  a  buffoon,  the 
nompous  declaration  of  war  lately  drawn  up  by  the  ar- 
dent patriotifm  and    too  fanguine    hopes  of    Demof- 
henes.     It  was  on  this  occafion  that  the  orator  De- 
mades  at  once  rebuked  the  folly,  and  flattered  the  am- 
bition of  Philip,  by  afking  him,  Why  he  affumed  the 
character  of  Therfites  when  fortune  affigned  him  the 
wart  of  Agamemnon  ?  t 

Whatever  might  be  the  effect  of  this  (harp  reprimand, 
k  is  certain  that  the  king  of  Macedon  indulged  not, 
on  any  future  occaiion,  a  vain  triumph  over  vanquifhed. 
When  advifed  by  his  generals  to  advance  into  Attica, 
and  to  render  himfelf  mafter  of  Athens,  he  only  re- 
plied, "  Have  I  done  fo  much  for  glory,  and  fliall  I 
deftroy  the  theatre  of  that  glory  ?"  His  fubfequent 
conduct  correfponded  with  the  moderation  of  this 
fentiment.  He  reftored  without  ranfom  the  Athe- 
nian prifoners  ;  who,  at  departing,  having  demanded 
their  baggage,  were  alfo  gratified  in  this  particular  ; 
the  king  pleafantly  obferving,  that  the  Athenians 
feemed  to  think  he  had  not  conquered  them  inearneft. 
$oon  afterwards  he  difpatched  his  fon  Alexander,  and 


Antipater,  the  moft  irufled  of  his  minifters,  to  offer    Chxro. 
them  peace  on  fuch  favourable  terms  as  they  had  little   pkyUum 
reafon  to  expect.     They  were  required  to  fend  depu-      c^lff_ 
ties  to  the  Ifthmus  of  Corinth,  where,  to  adjuft  their     cutter- 
refptctive  contingents  of  troops  for  the  Perfian  cxpe-  » — -v — . 
dition,  Philip  propofed  afTembling  early  in  thefpiing 
a  general  convention  of  all  the   Grecian  ftatcs  :  they 
were  ordered  to  furrcnder  the  ifle  of  Samos,    which 
actually  formed  the  principal  ftation  of  their  fleet,  and 
the  main  bulwark  and  defence  of  all  their  maritime  or 
iufular  pofleflions  ;    but  they  were  allowed  to  enjoy, 
unmokiled,  the  Attic  territory,  with  their  hereditary 
form  of  government. 

CH&ROPHYLLUM,  Chervil:  A  genus  of  the 
digynia  order,  belonging  to  the  pentandria   clafs  of 
planes-;  and  in  the  natural  method  ranking  under  the 
45th  order,  XJmbdlata*     The  involucmm  is  reflexed- 
c'oncave  ;  the  petals  inflexed-cordate  ;  the  fruit  oblong 
and  fmooth.     There  ars  feven  fpecies,  two  of  which, 
called  cow-weed  and  wild  chervil,  are  weeds  common 
in  many  places  of  Britain.     The  roots  of  the  firft  have 
been    found   poifonous    when   ufed  as  parfnips  :     the 
rnndles  afford  an  indifferent  yellow  dye;  the  leaves 
and  ftaiks  a  beautiful  green.     Its  prefence  indicates  a 
fertile   and  grateful  foil.     It   ought  to  be  rooted    out 
from  all   paftures  early   in  the  fpring,   as   no  animal 
but  the  afs  will   eat  it.     It  is  one  of  the  moft  early 
plants  in   (hooting,  fo  that  by  "the  beginning  of  April 
the  leaves   are  near  two  feet  high.     The  leaves  are 
recommended  by  Geoffroy  as   aperient  and  diuretic, 
and  at  the  fame  time  grateful  to  the  palate  and  fto- 
mach.     He  even  afferts,   that  dropfies  which  do  not 
yield  to  this  medicine  can  fcarcely  be  cured  by  any  o- 
ther.     He  directs  the  juice  to  be  given  in  the  dofe  of 
three  or  four  ounces  every  fourth  hour,  and  continued 
for  fome  time   either  alone,  or  in   conjunftion  with 
nitre  and  fyrup  of  the  five  opening  roots. — The  other 
fpecies  of  chserophyllum  are  not  poffeffed  of  any  remark- 
able property. 

CHiETODON,  in  ichthyology,  a  genus  of  fifties 
belonging  to  the  order  of  thoraci.     The  teeth  are  ve- 
ry numerous,  thick,  fetaceous,  and  flexile  ;  the  rays  of 
the  gills  are  fix.     The  back-fin  and  the  fin  at  the  a- 
nus  are  flefhy  and  fquamous.     There  are  23  fpecies> 
diftinguifhed  from  each  other  principally  by  the  figure 
of  the  tail,  and  the  number  of  fpines  in  the  back-fin. 
The  moft  remarkable  is  the  roftratus,  or  fhooting-fifh, 
having  a  hollow,  cylindrical  beak.     It  is  a  native  of 
the  Eaft  Indies,  where  it  frequents  the  fides  of  the 
fea  and  rivers   in   fearch  of   food,  from  its  Angular 
manner  of  obtaining  which  it  receives  its  name.  When 
it  fpies  a  fly   fitting  on  the  plants  that  grow  in  fhal- 
low  water,   it  fwims  on  to  the  diftance  of  four,  five, 
or  fix  feet;  and  then,  with  a  furprifing  dexterity,  it 
ejects  out  of  its  tubular  mouth  a  fingle  drop  of  water, 
which  never  fails  ftriking  the  fly  into  the'water,  where 
it  foon  becomes  its  prey. 

CHAFF,  in  hufbandry,  the  hufks  of  the  corn,  fe- 
parated  by  fcreening  or  winnowing  it.  It  fignifies  al- 
fo the  rind  of  corn,  and  ftraw  ciit  fmall  for  the  ufe  of 
cattle. 

CHAFF-Cutter,  a  machine  for  making  chaff  to  feed 
horfes. — The  advantages  of  an  eafy  and  expeditious 
method  of  cutting  ftraw  into  chaff  by  an  engine 
which  could  be  ufed  by  common  labourers  have  been 
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Chaff-cat-  long   acknowledged,  and  various  attempts  have  been 
£er-       mads  to  bring  Such  an  engine  to  perfection.     But  the 
II         objections    to    moft  of  them  have    been    their  com- 
»^-fery'-  plicated  Structure,  their  great  price,  and  the  noife  they 
make  in  working  ;   all  which   incoavenienccs  feem  to 
have  been  lately  removed  by  an  invention  of  Mr  James 
Pike  watchmaker  of  Newton  Abbot  in   Devonlhire. 
Of  his  engine,  which  is  of  a  fimple   and  cheap  con- 
struction, the  following  description,  and  figure  referred 
to,  are  extracted  from  the  Transactions  of  the  Society 
of  Arts  for  1787. 

The  engine  is  fixed  on  a  wood  frame,  which  is  Sup- 
ported with  four  legs,  and  on  this  frame  is  a  box  for 
containing  the  Straw,  four  feet  fix  inches  long,  and 
about  ten  inches  broad  ;  at  one  end  is  fixed  acrofs  the 
box  two  rollers  inlaid  with  iron,  in  a  diagonal  line 
about  an  eighth  of  an  inch  above  the  Surface  ;  on  the 
ends  of  thefe  rollers  are  fixed  two  Strong  brafs  wheels, 
which  takes  one  into  the  other.  On  one  of  thefe 
wheels  is  a  contrect  wheel,  whofe  teeth  take  in  a  worm 
on  a  large  arbour;  on  the  end  of  this  arbour  is  fixed 
a  wooden  wheel,  two  feet  five  inches  diameter  and  three 
inches  thick  ;  on  the  infide-part  of  this  wheel  is  fixed 
a  knife,  and  every  revolution  of  the  wheel  the  knife 
paffes  before  the  end  of  the  box  and  cuts  the  chaff, 
Which  is  brought  forward  between  the  rollers,  which 
are  about  two  inches  and  a  half  afunder  ;  the  Straw  is 
brought  on  by  the  worm  taking  one  tooth  of  the 
wheel  every  round  of  the  knife  ;  the  Straw  being  So 
hard  preffed  between  the  rollers,  the  knife  cuts  oft' the 
chaff  with  So  great  eaSe,  that  twenty-two  bufhels  can 
be  cut  within  the  hour,  and  makes  no  more  noiSe  than 
is  cauSed  by  the  kniSe  paffing  through  the  chaff. 
Plate  A  is  the  box  into  which  the  Straw  is  put.     B,  the 

CXXXVI.  upper  roller,  with  its  diagonal  projecting  ribs  oS  iron, 
the  whole  moving  by  the  revolution  of  the  brafs  wheel 
C  on  the  axis  of  which  it  is  fixed.  D,  a  brafs  wheel, 
having  upon  it  a  face  wheel,  whofe  teeth  take  into  the 
endlefs  Screw  on  the  arbour  E,  while  the  teeth  on  the 
edge  of  this  wheel  enter  between  thofe  on  the  edge  of 
the  wheel  C.  On  the  axis  of  the  wheel  D  is  a  roller, 
with  iron  ribs  Similar  to  B,  but  hid  within  the  box. 
E,  the  arbour,  one  of  the  ends  of  which  being  made 
Square  and  paffing  through  a  mortiSe  in  the  centre  of 
the  wooden  wheel  F,  is  fattened  by  a  Strong  Screw  and 
nut ;  the  other  end  of  this  arbour  moves  round  in  a  hole 
within  the  wooden  block  G.  H,  the  knife,  made  faft 
by  Screws  to  the  wooden  wheel  F,  and  kept  at  the  di- 
stance of  nearly  three  quarters  of  an  inch  from  it  by 
means  of  a  Strip  of  wood  of  that  thicknefs,  of  the  form 
of  the  blade,  and  reaching  to  within  an  inch  of  the 
edge.  J,  the  handle  mortifed  into  the  outfide  of  the 
wooden  wheel   F. 

CHAFFER,  in  zoology,  a  Species  of  beetle.  See 
Scarab«us. 

CHAFFERCONNERS,  in  commerce,  printed  li- 
nens manufactured  in  the  Great  Mogul's  dominions. 
They  are  imported  by  the  way  of  Surat  ;  and  are  of 
the  number  of  thofe  linens  prohibited  in  France. 

CHAFFERY,  in  the  iron-works,  the  name  of  one 
of  the  two  principal  forges.  The  other  is  called  the 
finery.  When  the  iron  has  been  brought  at  the 
finery  into  what  is  called  an  ancony,  or  fquare  mafs, 
hammered  into  a  bar  in  its  middle,  but  with  its  two 
■ends  rough,  the  buSineSs  to  be  done  at  the  chaffery  is 
Vol.  IV, 


the  reducing  the  whole  10  the  fame  Shape,  by  ham- 
mering down  thefe  rough  ends  to  the  in  ape  of  the 
middle  part. 

CHAFFINCH,  in  ornithology,  the  Englifn  name 
cf  a  Species  oS  Fringilla. 

CHAGRE,  a  fort  of  America  in  the  province  of 
Darien  at  the  mouth  of  a  river  of  the  fame  name.  It 
has  been  taken  Several  times  by  the  buccaneers,  and 
laft  of  all  by  Admiral  Vernon  in  1 740.  W.  Long, 
82.  7.  N.  Lat.  9.  50. 

CHAIN,  (Catena)  a  Series  of  Several  rings,  or  links, 
fitted  into  one  another. 

There  are  chains  of  divers  matters,  fizes,  forms,  and 
for  divers  ufes. — Ports,  rivers,  Streets,  &c.  are  clofed 
with  iron  chains  :  rebellious  cities  are  punifhed  by  ta- 
king away  their  chains  and  barriers. 

The  arms  of  the  kingdom  of  Navarre  are,  Chains, 
Or,  in  a  field  Gules.  The  occafion  hereof  is  referred 
to  the  kings  of  Spain  leagued  agaiiift  the  Moors  ; 
who  having  gained  a  celebrated  victory  againft  them 
in  1212,  in  the  distribution  of  the  Spoils  the  magni- 
ficent tent  of  Miralmumin  fell  to  the  king  of  Navarre, 
as  being  the  firft  that  broke  and  forced  the  chains 
thereof. 

A  gold  Chain,  is  one  of  the  ornaments  or  badges 
of  the  digniiy  of  the  chief  magistrates  of  a  city,  as  the 
mayor  of  London,  the  provoft  and  bailies  of  Edin- 
burgh, &c. — Something  like  this  obtained  among  the 
ancient  Gauls  :  the  principal  ornament  of  their  per- 
Sons  in  power  and  authority  was  a  gold  chain,  which 
they  wore  on  all  occafions  ;  and  even  in  battle,  to  diS- 
tinguilh  them  Srom  the  common  Soldiers. 

Chain  alSo  denotes  a  kind  oS  String,  of  twitted 
wire  ;  Serving  to  hang  watches,  tweezer-cafes,  and  0- 
ther  valuable  toys  upon.  The  invention  of  this  piece 
of  curious  work  is  owing  to  the  Englifh  ;  whence,  in 
foreign  countries,  it  is  denominated  the  Ev.glifh  chain. 
TheSe  chains  are  irfually  either  of  Silver  or  gold,  Some 
of  gilt  copper  ;  the  thread  or  wire  of  each  kind  to 
be  very  fine. — For  the  fabric,  or  making  of  thefe 
chains  :  a  part  of  the  wire  is  folded  into  little  links 
of  an  oval  form  ;  the  longeft  diameter  about  three 
lines;  the  fhorteft  one.  TheSe,  aSter  they  have  teen 
exactly  Soldered,  are  again  Solded  into  two  ;  and  then 
bound  together  or  interwove,  by  means  of  Several  o- 
ther  little  threads  of  the  fame  thicknefs  ;  fome  where- 
of, which  pafs  Srom  one  end  to  the  other,  imitate  the 
warp  of  a  Stuff ;  and  the' others,  which  paSs  tranSverfe, 
the  woof.  There  are  at  leaft  Sour  thouSand  little  links 
in  a  chain  of  four  pendants  ;  which  are  by  this  means 
bound  fo  equally,  and  withal  fb  firmly  together,  that 
the  eye  is  deceived,  and  takes  the  whole  to  confiSt  of 
one  entire  piece. 

Chain  is  alSo  a  kind  of  meafure  in  France,  in  the 
trade  of  wood  for  fuel.  There  are  chains  for  wood 
by  tale,  for  wood  by  the  rope,  for  faggots,  for  cleft 
wood,  and  for  round  Sticks.  There  are  alSo  chains 
for  meafuring  the  Sheaves  of  all  Sorts  oScorn,  particu- 
larly with  regard  to  the  payment  of  tithes  ;  for  mea- 
suring pottles  of  hay,  and  for  meafuring  horfes.  All 
theSe  are  divided  into  Seet,  inches,  hands,  &c.  accord- 
ing to  the  uSe  they  are  defigned  Sor. 

Chain,  in  Surveying,  is  a  meafure,  confining  of  a 
certain  number  of  links  of  iron  wire,  tilually  a  hun- 
dred ;  Serving  to  take  the   dimensions  of  fields,  occ. 
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Chains.    This  is  what  MciTenne  takes  to  be  the  arvipendium  of 
v~~v       '  the  ancients. 

The  chain  is  of  various  dimenfions,  as  the  length  or 
number  of  links  varies  :  that  commonly  ufed  in  mea- 
fnring  land,  called  Gunter's  chain,  is  in  length  four 
poles  or  perches  :  or  fixty-fix  feet,  or  a  hundred  links; 
each  link  being  feven  inches  /JL*  Whence  it  is  eafy 
to  reduce  any  number  of  thofe  links  to  feet,  or  any 
number  of  feet  to  links. 

This  chain  is  entirely  adapted  to  Englifh  meafures  ; 
and  its  chief  convenience  is  in  finding  readily  the  num- 
bers contained  in  a  given  field.  Where  the  propor- 
tions of  fquare  feet  and  acres  differ,  the  chain,  to  have 
the  fame  advantages  as  Gunier's  chain,  mud  alfo  be 
varied.  Thus  in  Scotland,  the  chain  ought  to  be  of  74 
feet,  or  24  Scotch  ells,  if  no  regard  be  had  to  the 
difference  between  the  Scotch  and  Englifh  foot  ;  but 
if  regard  be  had  to  this  difference,  the  Scotch  chain 
ought  to  ccnfiit  of  74*  Englifh  feet,  or  74  feet  4 
inches  and  ±  of  an  inch.  This  chain  being  divided 
into  an  hundred  links,  each  of  thefe  will  be  87VTV 
inches. 

That  ordinarily  ufed  for  large  didances,  is  in  length 
a  hundred  feet;  each  link  one  foot.  For  fmall  par- 
cels, as  gardens,  &c.  is  fometimes  ufed  a  fmall  chain 
of  one  pole,  or  fixteen  feet  and  a  half  length  ;  each 
link  one  inch  -T9W\-. 

Some  in  lieu  of  chains  ufe  ropes  ;  but  thefe  are 
liable  to  feveral  irregularities  ;  both  from  the  different 
degrees  of  moiihire,  and  of  the  force  which  dretches 
them.  Schwenterus,  in  his  Practical  Geometry,  tells 
us,  he  has  obferved  a  rope  fixteen  feet  long,  reduced 
to  fifteen  in  an  hour's  time,  by  the  mere  falling  of  a 
hoar  frod.  To  obviate  thefe  inconveniences,  Wolfius 
directs,  that  the  little  drands  whereof  the  rope  confills 
be  twilled  contrary  ways,  and  the  rope  dipped  in  boil- 
ing hot  oil  ;  and  when  dry,  drawn  through  melted 
wax.  A  rope  thus  prepared,  will  not  get  or  lofe 
any  thing  in  length,  even  though  kept  under  water 
all  day. 

Chain- Pump.     See  Pump. 

CnAiN-Shot,  two  bullets  with  a  chain  between  them. 
They  are  ufed  at  fea  to  lhoot  down  yards  or  mails,  and 
to  cur  the  Ihrouds  or  rigging  of  a  (hip. 

Top-ChAiN,  on  board  a  fhip,  a  chain  to  fling  the 
fail-yards  in  time  of  battle,  in  order  to  prevent  them 
from  falling  down  when  the  ropes  by  which  they  are 
hung  happen  to  be  ihot  away  or  rendered  incapable  of 
fervice. 
Plate  Chain-  Wales,  or  Channels,  of  a  {hip,  porteloiffoirs, 

CXXXVI,  are  broad  and  thick  planks  projecting  horizontally  from 
the  fhip's  outfide,  abreaft  of  and  fomewhat  behind 
the  malls.  They  are  formed  to  extend  the  Ihrouds 
from  each  other,  and  from  the  axis  or  middle  line  of 
the  (Lip,  fo  as  to  give  a  greater  fecurity  and  fupport 
to  the  mads,  as  well  as  to  prevent  the  Ihrouds  from 
damaging  the  gunwale,  or  being  hurt  by  rubbing  a- 
gainll  it.  Every  mall  has  its  chain-wales,  which  arc 
cither  built  above  or  below  the  fecond  deck-ports  in 
a  fhip  of  the  line  :  they  are  ftrongly  connected  to  the 
fide  by  knees,  bolts,  and  Aandards,  befides  being  con- 
fined thereto  by  the  chains  whofe  upper  ends  pafs 
throngh  notches  on  the  outer  edge  of  the  chain-wales, 
fo  as  to  unite  witn  the  Ihrouds  above. 

Chains,  in  fhip-buildiag,  are  ftrong  links  or  plates 


of  iron,  the  lower  ends  of  which  are  bolted  through     Chains 
the  ihip-fide  to  the  timbers.  || 

Hanging  in  Chains,  a  kind  of  punifhmenr  infiifted  chairman* 
on  murdtrers.  By  flat.  25.  Geo.  II.  c.  37.  the  judge 
{hall  direct  fuch  to  be  executed  on  the  next  day  but 
one,  unlefs  Sunday  intervene  ;  and  their  bodies  to  be 
delivered  to  the  lurgeons  to  be  difiVcled  and  anatomi- 
zed :  and  be  may  direft  them  afterwards  to  be  hung 
in  chains.  During  the  interval  between  fentence  and 
execution,  the  prifoner  fhail  be  kept  alone,  and  fuf- 
tained  only  with  bread  and  water.  The  judge,  how 
ever,  hath  power  to  refpite  the  execution,  and  relax 
the  other  redraints  of  the  aft. 

Chain- I/land,  an  ifland  lately  difcovered  by  captain 
Wallis  in  the  South-fea.  It  fcemed  to  be  about  five 
miles  long  and  as  much  broad,  lying  in  the  direftion 
of  north-wed  and  fouth-ead.  It  appeared  to  be  a 
double  range  of  woody  iflands  joined  together  by 
reefs,  fo  as  to  compofe  one  ifland  of  an  oval  figure, 
with  a  lake  in  the  middle.  The  trees  are  large  ;  and 
from  the  fmoke  that  iffued  from  the  woods,  it  ap- 
peared to  be  inhabited.  W.  Long.  145.  54.  S.  Lau 
17.  23. 

CHAJOTLI,  or  Chayoti,  a  Mexican  fruit  of  a 
round  lhape,  and  fimilar  in  the  hufk  with  which  it  is 
covered  to  the  chefnut,  but  four  or  five  times  larger, 
and  of  a  much  deeper  green  colour.  Its  kernel  is  of 
agreenifh  white,  and  has  a  large  done  in  the  middle, 
which  is  white,  and  like  it  in  fubdance.  It  is  boiled, 
and  the  done  eat  with  it.  This  fruit  is  produced  by 
a  twining  perennial  plant,  the  root  of  which  is  alfo 
good  to  eat.     See  Plate  CXXXVIII. 

CHAIR,  (Cathedra)  was  anciently  ufed  for  the 
pulpir,  or  fuggedum,  whence  the  pried  fpoke  to  the 
people. 

It  is  dill  applied  to  the  place  whence  profeffors  and 
regents  in  univerfiries  deliver  their  lectures,  and  teach 
the  feiences  to  their  pupils  :  thus,  we  fay,  the  profef- 
for's  chair,  the  doftor's  chair,  &c. 

Curule  Chair,  was  an  ivory  feat  placed  on  a  car, 
wherein  were  feated  the  prime  magidrates  of  Rome, 
and  thofe  to  whom  the  honour  of  a  triumph  had  been 
granted. 

Sedan  Chair,  a  vehicle  fupported  by  poles,  wherein 
perfons  are  carried  ;  borne  by  two  men.  There  are  two 
hundred  chairs  allowed  by  aft  of  parliament  in  London  ; 
and  no  perfon  is  obliged  to  pay  for  a  hackney-chair  more 
than  the  rate  allowed  by  the  aft  for  a  hackney-coach 
driven  two-third  parts  of  the  faid  didance.  9  Ann.  c. 
23.  §  8.  Their  number  is  fince  increafed,  by  10  Ann. 
c.  19.  and  12  Geo.  I.  c.  12.  to  four  hundred.  See 
Hackney-  Coaches. 

Chair  is  alfo  applied  by  the  Romanids  to  certain 
feads,  held  aRcitntly  in  commemoration  of  the  tranf- 
lation  of  the  fee,  or  feat  of  the  vicarage  of  Chrid,  by 
St  Peter. 

The  perforated  chair,  wherein  the  new-elefted  pope 
is  placed,  F.  Mabillon  obferves,  is  to  be  feen  at 
Rome  :  but  the  origin  thereof  he  does  not  attribute, 
as  is  commonly  done,  to  the  adventure  of  Pope 
Joan  ;  but  fays  there  is  a  mydery  in  it  ;  and  it  is  in- 
tended, to  explain  to  the  pope  thofe  words  of  fcrip- 
ture,  that  God  draws  the  poor  froin  out  of  the  dufl  and 
mire. 

CHAIRMAN,  the  fresid-ent,  or  fpeaker  of  an 

affembly, 
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Ciialfe     alTembly,   company,  &c.     We  fay,  the  chairman  of  a 


committee,  &c. 

CHAISE,  a  fort  of  light  open  chariot,  or  calafli. 

Aurelius  Victor  relates,  that  Trajan  fir  ft  introduced 
the  ufe  of  poft-chafes  :  but  the  invention  is  generally 
afcribed  to  Auguftus;  and  was  probably  only  impro- 
ved by  Trajan,  and  fncceeding  emperors. 

CHALAZA,  among  naturalifts,  a  white  knotty 
fort  of  firing  at  each  end  of  an  egg,  formed  of  a  plexus 
of  the  fibres  of  the  membranes,  whereby  the  yolk  and 
white  are  connected  together.     See  Egg. 

CHALCAS,  in  -botany:  A  genus  of  the  mono- 
gynia  order,  belonging  to  thepentandria  clafs  of  plants. 
The  calyx  is  quinquepartite  ;  the  corolla  campanula- 
ted,  with  the  petals  heeled  ;  the  ftigma  round-headed 
and  warty. 

CHALCEDONT,  or  Calcedon,  anciently  known 
by  the  names  of  Procerajlis  and  Colbufa  ;  a  city  of  Bi- 
thynia,  fituated  at  the  mouth  of  the  Euxine,  on  the 
north  extremity  oftheThracian  Bofphorus,  overagainft 
Byzantium.  Pliny,  Strabo,  and  Tacitus,  call  it  The 
City  of  ^he  Blind;  alluding  to  the  anfwer  which  the  Py- 
thian Apollo  gave  to  the  founders  of  Byzantium,  who, 
confulting  the  oracle  relative  to  a  place  where  to  build 
a  city,  were  directed  to  choofe  that  fpot  which  lay 
oppofite  <c  to  the  habitation  of  the  blind  ;■'"  that  is,  as 
was  then  understood,  to  Chalcedon:  the  Chalcedo- 
nians  well  deferving  that  epithet  for  having  built  their 
city  in  a  barren  and  fandy  foil,  without  feeing  that  ad- 
vantageous and  pleafant  fpot  on  the  oppolite  Ihore, 
which  the  Byzantines  afterwards  chofe. — Chalcedon, 
in  the  Chriftian  times,  become  famous  on  account  of 
the  council  which  was  held  there  againft  Entyches. 
The  emperor  Valens  caufed  the  walls  of  this  city  to  be 
levelled  with  the  ground  forfiding  with  Procopins,  and 
the  materials  to  be  conveyed  to  Conftaniinople,  where 
they  were  employed  in  building  the  famous  Valentinim 
aqueduct.  Chalcedon  is  at  prefent  a  poor  place,  known 
to  the  Greeks  by  its  ancient  name,  and  to  the  Turks 
by  that  of  Cadiaci,  or  "  the  judges  town." 

CHALCEDONY,  in  natural  hiftory,  a  genus  of 
the  femipellucid  gems.  They  are  of  an  even  and  re- 
gular, not  tabulated  ftructure  ;  of  a  femi-opaque  cryftal- 
line  bafis;  and  variegated  with  different  colours,  but 
thofe  ever  difpofed  in  form  of  mifts  or  clouds,  and,  if 
nicely  examined,  found  to  be  owing  to  an  admixture 
ef  various  coloured  earths,  but  imperfectly  blended  in 
the  mafs,  and  often  vifible  in  diftinct  moleeulae. — It  has 
been  doubted  by  fome  whether  the  ancients  were  at  all 
acquainted  with  the  ftone  we  call  chalcedony ;  they  ha- 
ving defcribed  a  Chalcedonian  carbuncle  and  emerald, 
neither  of  which  can  at  all  agree  with  the  characters 
of  our  ftone ;  but  we  are  to  confider  that  they  have 
alfo  defcribed  a  Chalcedonian  jafper  which  feems  to 
have  been  the  very  fame  ftone  as  they  defcribe  by  the 
word  turb'tda,  which  extremely  well  agrees  with  our 
chalcedony. 

There  are  four  known  fpeciesof  the  chalcedony. 
I.  A  bluifh  white  one.  This  is  the  mod  common  of 
all,  and  is  found  in  the  fhape  of  flints  and  pebbles, 
in  mafles  of  two  or  three  inches  or  more  in  diame- 
ter. It  is  of  a  whitilh  colour,  with  a  faint  cloud  of 
blue  diffbfed  all  over  it,  but  always  in  the  greateft  de- 
gree near  the  f.irface.  This  is  a  little  lefs  hard  than 
the  oriental  onyx.     The  oriental  chalccJonies  are  the 
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only  ones  of  any  value  ;  they  are  found  in  vaft  abtin-  Cfealcedtr- 
dance  on  the  fhores  of  rivers  in  all  pans  of  the  Eaft- In-  nY> 
dies,-  and  frequently  come  over  among  the  ballaft  of  ^hakideiig 
the  Eaft-India  ihips.  They  are  common  in  Silefia  and 
Bohemia,  and  other  parts  of  Europe  alfo  ;  but  with 
us  are  lefs  hard,  more  opaque,  and  of  very  little  va- 
lue. 2.  The  dull  milky-veined  chalcedony.  This  is 
a  ftone  of  little  value,  and  is  fometimes  met  with  a- 
mong  the  lapidaries,  who  miftake  it  for  a  kind  of  ne- 
phritic ftone.  It  is  of  a  fomewhat  yellowifh  white  or 
cream  colour,  with  a  few  milk-white  veins.  This  is 
principally  found  in  New-Spain.  3.  The  third  is  a 
brownilh,  black,  dull,  and  cloudy  one,  known  to  the 
ancients  by  the  name  of  fmoky  jafper,  or  jafpis  capni- 
tis.  This  is  the  lead  beautiful  ftone  of  all  the  clafs:' 
it  is  of  a  pale  brownilh  white,  clouded  all  over  with  a 
blackifh  mi  ft,  as  the  common  chalcedony  is  with"  a 
blue.  It  is  common  both  in  the  Eaft  and  Weft-Indies, 
and  in  Germany;  but  is  very  little  valued,  and  is  fei- 
dom  worked  into  any  thing  better  than  the  handles  of 
knives.  4.  The  yellow  and  red  chalcedony  is  great- 
ly fu  peri  or  to  all  the  reft  in  beauty;  and  is  in  great 
repute  in  Italy,  though  very  little  known  among  us. 
It  is  naturally  compofed  of  an  admixture  of  red  and 
yellow  only,  on  a  clouded  cryftalline  bafis  ;  but  is  fome- 
times found  blended  with  the  matter  of  common  chal- 
cedony, and  then  is  mixed  with  blue.  It  is  all  over 
of  the  mifty  hue  of  the  common  chalcedony.  This  is 
found  only  in  the  Eaft-Indies,  and  there  not  plentiful- 
ly. The  Italians  make  it  into  beads,  and  call  thefe 
cajjidonies ;  but  they  are  not  determinate  in  the  ufe 
of  the  word,  but  call  beads  of  feveral  of  the  agates 
by  the  fame  name. — All  the  chalcedonies  readily  give 
fire  with  fteel,  and  make  no  effervefcence  with  aqua- 
fortis. 

CHALCIDENE,  or  Chalcidice,  (anc.  geog.) 
an  inland  conntry  of  Syria,  having  Antiochis  or 
Seleacia  to  the  weft,  Cyrrheftica  to  the  north, 
to  the  fouth  Apamene  and  Ccelefyria,  and  to  the 
eaft  Chalybonitis  ;  beino;  fo  called  from  its  principal 
city  Chalcis.  This  province,  one  of  the  moft  fruit- 
ful in  Syria,  was  feized  by  Ptolemy  the  fon  of  Mtn- 
nasus  during  the  troubles  of  Syria,  and  by  him 
made  a  feparate  kingdom.  Ptolemy  himfelf  is  ftyled 
by  Jofephus  and  Hegefippus  only  Prince  of  Chalcis, 
but  his  fon  Lyfanias  is  honoured  both  by  Jofephus  and 
Dio  with  the  title  of  King.  Upon  the  death  of  An- 
tiochus  Dionyfius  king  of  Syria,  Ptolemy  attempted 
to  make  himfelf  mafterof  Damafcus  and  all  Ccelefyria  ; 
but  the  inhabitants,  having  an  utter  averiion  to  him 
on  account  of  his  cruelty  and  wickednefs,  chofe  rather 
to  fubmit  to  Aretas  king  of  Arabia,  by  whom  Anti- 
ochus  and  his  whole  army  hai  been  cut  off.  He  op- 
pofed  Pompey  on  his  entering  Syria ;  but  was  by  him 
defeated,  taken  prifoner,  and  fentenced  to  death; 
which,  however,  he  efenped  by  paying  a  thoufand  ta- 
lents, and  was  left  alfo  in  the  poffeflion  of  his  kingdom. 
After  Ariftobulus  king  of  Judaea  had  been  poifoned  by 
the  friends  of  Pompey,  and  Alexander  his  fon  behead- 
ed at  Antioch,  he  fent  Philippion  his  fon  to  Afcalon, 
whither  the  widow  of  Ariftobulus  had  retired  with  her 
other  children,  to  bring  them  all  to  Chalcis;  propo- 
fing,  as  he  was  in  love  with  one  of  the  daughters  named 
Alexandria,  to  maintain  them  in  his  own  kingdom  in 
a  manner  fuitable  to  their  rank  :  but  Philippion  like- 
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Clialcidic    wife  being  in  love  with  Alexandria,  married  her  on  the 
II  way;  for  which  preemption  Ptolemy  put  him  to  death 

Chalcondy- on  jjjs  retnrn,  and  then  took  her  to  wife.  On  account 
of  this  affinity,  he  fupported  to  the  utmoft  of  his  power 
Antigonus  the  younger  fon  of  Ariftobulus  who  took 
the  field  at  the  head  of  a  confiderable  army,  but  on 
his  entering  Judaea  was  entirely  defeated  by  Herod. 
Ptolemy  foon  after  died,  and  was  fucceeded  by  his  fon 
Lyfanias ;  who,  efpoufjng  the  caufe  of  the  Afmonsean 
family  with  great  warmth,  promifed  to  Barzapharnes 
who  command  the  Parthian  troops  in  Syria,  and  to 
Pacorus  the  king's  for,,  a  thoufand  talents  and  five  hun- 
dered  women,  provided  they  fhould  put  Amigpnus  in 
poiTeffion  of  the  kingdom  of  Judasa,  and  depofe  Hyr- 
caims.  He  was  not  long  after  put  to  death  by  Marc 
Antony,  at  the  mitigation  of  Cleopatra;  who,  in  or- 
der to  have  his  dominions,  accufed  him  falfely  of  ha- 
ving entered  into  an  alliance  with  the  Parthians. 

CHALCIDIC,  Chalcidtcum,  or  Chalcedoni- 
um,  in  the  ancient  architecture,  a  large  magnificent 
hall  belonging  to  a  tribunal  or  court  of  juftice. — Feftus 
lays,  it  took  its  name  from  the  city  of  Chalcis ;  but  he  does 
not  give  the  reafon.  Philander  will  have  it  to  be  the 
court  or  tribunal  where  affairs  of  money  and  coinage 
were  regulated  ;  fo  called  from  ^uo;  brafs,  and  JV»» 
jujlice.  Others  fay  the  money  was  ftruck  in  it  ;  and 
derive  the  word  from  ^«xkoc,  and  g<ko;,  houfe.  In  Vi- 
truvius,  it  is  ufcd  for  the  auditory  of  a  bafilica  ;  in 
other  of  the  ancient  writers  for  a  hall  or  apartment 
where  the  heathen  imagined  their  gods  to  eat. 

CHALCIDICE,  (anc,  geog.)  an  eaftern  diftrict 
of  Macedonia,  ftretching  northwards  between  the  Sinus 
Toronseusand  Singiticns.  Formerly  a  part  of  Thrace, 
but  invaded  by  Philip  of  Macedon.  Named  from  the 
city  Chalcis  near  Olynthus. 

CHALCIDIUS,  a  famous  platonic  philofopher  in 
the  third  century,  who  wrote  a  commentary,  which  is 
efteemed,  on  the  Timaeus  of  Plato.  This  work  has 
been  tranflated  from  the  Greek  into  Latin. 

CHALCIS,  a  city  of  Chalcidice.  See  Chalcidice. 
(anc.  geog.) — Another  of  iEtolia,  near  the  mouth  of 
the  river  Evenus,  on  the  Ionian  Sea,  at  the  foot  of  a 
cognominal  mountain;  and  therefore  called  by  fome 
Hypochalcls. — Another  of  Eubcea  (Strabo),  on  the 
Euripus,  the  country  of  Lycophron  the  poet,  pne  of 
the  feven  which  formed  the  conftellation  Pleiades.  Now 
Negroponfe.  E.  Long.  24.  30.  Lat.  38.  30. — A  fourth, 
the  capital  of  Chalcidene  in  Syria;  diftingnifhed  by 
the  furnames  ad  Belu?n,a.  mountain  or  a  river  ;  and  ad 
Libanum,  from  its  fituation  (Pliny). 

CHALCITIS,  one  of  the  divifions  or  diftricts  of 
Mefopotamia,  to  the  fouth  of  Anthemufia,  the  molt 
northern  diftrict,  next  to  Armenia,  and  fituated  between 
Edefla  and  Carras.  Chalcith.  (Pliny),  an  ifland  oppo- 
fite  to  Chalcedon. 

CHALCONDYLAS,  (Demetrius)  a  learned  Greek, 
born  at  Conftantinople,  left  that  city  after  its  being  ta- 
ken by  the  Turks,  and  afterwards  taught  Greek  in 
feveral  cities  in  Italy.  He  compofed  a  Greek  gram- 
mar ;  and  died  at  Milan  in  1513. 

Chalcondylas,  (Laonicus)  a  famous  Greek  hi- 
ftorian  of  the  15th  century,  was  born  at  Athens  ;  and 
wrote  an  excellent  hiftory  of  the  Turks,  from  Ottoman, 
who  reigned  about  the  year  13:00,  to  Mahomet  II.  in 
1463. 
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CHALDEA,  (anc.  geog)  taken  in  a  larger  fenfe,  Chaldca 
included  Babylonia ;  as  in  the  prophecies  of  Jeremiah 
and  Ezekiel.  In  a  reftricted  fenfe,  it  denoted  a  pro- 
vince of  Babylonia,  towards  Arabia  Deferta  ;  called  in 
Scripture  The  la?id  of  the  Chaldeans.  Named  from 
Chafed  the  fourth  fon  of  Nahor.     See  Babylonia. 

CHALDEE  language,  that  fpoken  by  the  Chal- 
deans or  people  of  Chaldea.  It  is  a  dialect  of  the 
Hebrew. 

Chaldee  P  araphrafe ,  in  the  rabbinical  ftyle,  is  called 
Targum.  There  are  three  Chaldee  paraphrafes  in 
Walton's  Polyglot ;  viz.  that  of  Onkelos,  that  of  Jo- 
nathan fon  of  Uziel,  and  that  of  Jerufalem. 

CHALDRON,  a  dry  Englifh  meafure,  confiding 
of  thirty  fix  bufhels,  heaped  up  according  to  the  feal-" 
ed  bufhel  kept  at  Guildhall,  London  ;  but  on  fhip- 
board,  twenty-one  chaldrons  of  coals  are  allowed  to 
the  fcore.  The  chaldron  mould  weigh,  two  thoufand 
pounds. 

CHALICE,  the  cup  or  veflel  ufed  to  adminifter  the 
wine  in  the  facrament,  and  by  the  Roman  Catholics 
in  the  mafs. 

The  ufe  of  the  chalice,  or  communicating  in  both 
kinds.,  is  by  the  church  of  Rome  denied  to  the  laity, 
who  communicate  only  in  one  kind,  the  clergy  alone, 
being  allowed  the  privilege  of  communicating  in  both 
kinds. 

CHALK,  Creta,  is  a  white  earth  found  plentifully 
in  Britain,  France,  Norway,  and  other  parts  of  Eu- 
rope, faid  to  have  been  anciently  dug  chiefly  in  the 
ifland  of  Crete,  and  thence  to  have  received  its  na.me 
of  Creta.  They  have  a  very  eafy  way  of  digging 
chalk  in  the  county  of  Kent  in  England.  It  is  there 
found  on  the  fides  of  hills;  and  the  workmen  under- 
mine it  fo  far  as  appears  proper;  then  digging  a 
trench  at  the  top  as  far  diftant  from,  the  edge  as  the 
undermining  goes  at  bottom,  they  fill  this  with  water, 
which  foaks  through  in  the  fpace  of  a  night,  upon 
which  the  whole  flake  falls  down  at  once.  In  other 
parts  of  the  kingdom,  chalk  generally  lies  deeper,  and 
they  are  forced  to  dig  for  it  at  confiderable  depths, 
and  draw  it  up  in  buckets. 

Chalk  is  of  two  kinds  ;  hard,  dry,  and  firm,  or  foft 
and  unctuous  ;  both  of  which  are  adapted  to  various 
purpofes.  The  hard  and  dry  kind  is.  much  the  pro- 
pereft  for  burning  into  lime;  but  the  foft  and  unc- 
tuous chalk  is  belt  for  ufing  as  a  manure  for  lands. 
Chalk  whether  burnt  into  lime  or  not,  is  in  fome 
cafes  an  excellent  manure.  Its  mode  of  operating  on. 
the  foil  is  explained  under  the  article  Agriculture, 
n°  20,  25,  &c. 

Pure  chalk  melts  eafily  with  alkali  and  flint  into  a. 
tranfparent  colourlefs  glafs.  With  alkaline  falts  it 
melts  fomewhat  more  difficultly,  and  with  borax 
fomewhat  more  eafily,  than  with  flint  or  fand.  It  re- 
quires about  half  its  weight  of  borax,  and  its  whole 
weight  of  alkali,  to  fufe  it.  Sal  mirabile,  and  fandi- 
ver,  which  do  not  vitrify  at  all  with  the  cyrftalline 
earths,  form  with  half  their  weight.of  chalk,  the  firft 
a  yellowi/h  black,  the  latter  a  greenifli,  glafs.  Nitre, 
on  the  other  hand,  one  of  the  moft  active  fluxes  foir 
flint,  does  not  perfectly  vitrify  with  chalk.  This 
earth  notably  promotes  the  vitrification  of  flint;  a  mix- 
ture of  the  two  requiring  lefs  alkali  than  either  of  them 
feparately.  If  glafs  made  from  flint  and  alkali  is  fur- 
ther 
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ther  faturated   with  the  flint,  fo  as  to  be  incapable  of 

bearing  any  further  addition  of    that  earth   without 

becoming  clique  and   milky,  it  will  ftil!  in   a  ftrong 

fire  take  up   a  confiderable   proportion,  one-third  or 

one-fourth  of  its  weight,  of  chalk,  without  injury  to  its 

tranfparency  ;  hence  chalk   is  fometimes  made  afe  of 

in    compofitions   for  glafs,  as  a  part  of  the  fait  may 

then  be  fpared.     Chalk  likewife  has  a  great  effect  in 

melting  the  flony  matters  intermixed    with  metallic 

ores,  and  hence    might  be  of  nfe  in    fmelting  ores  ; 

as  indeed    limeftone  is    ufed   for  that  purpofe.      But 

it  is  remarkable,    that  chalk,    when  deprived  of  its 

fixed  air,  and  converted  into   lime/tone,  lofes  much  of 

its  difpofition  to   vitrify.      It   is   then   found    to  melt 

very  difficultly  and  imperfectly,  and  to  render  the  glafs 

opaque  and  milky. 

Chalk  readily  imbibes  water;  and  hence  mafles  of 
Jt  are  employed  for  drying  precipitates,  lakes,  earthy 
powders  that  have  been  levigated  with  water,  and 
other  moift  preparations.  Its  ceconomical  ufes  in 
cleaning  and  polifhing  metalline  or  glafs  utenfils  are 
well  known.  In  this  cafe  it  is  powdered  and  warned 
from  any  gritty  matter  it  may  contain,  and  is  then 
called  whiting.— la  medicine  it  is  one  of  the  moft 
ufeful  abforbents,  and  is  to  be  looked  upon  fimply  as 
fuch.  The  aftringent  virtues  which  fome  have  attri- 
buted to  it  have  no  foundation,  unlefs  in  as  far  as  the 
earth  is  faturated  with  an  acid,  with  which  it  compofes 
a.  faline  concrete  manifestly  fub-aftringent.  For  the 
further  properties  of  chalk,  fee  Chemistry,  Index. 

Black-CuALK,  a  name  given  by  painters  to  a  fpecies 
of  earth  with  which  they  draw  on  blue  paper,    &c. 
It  is  found  in    pieces    from    two    to    ten  feet  loner, 
and  from  four  inches   to    twenty  in  breadth,    gene- 
rally  flat,    but  fomewhat  rifing    in  the  middle,  and 
thinner  towards  the  edges,  commonly  lying  in  large 
quantities    together.     While  in  the  earth,  it  is  mofit 
and  flaky:  but  being  dried,  it    becomes  confiderably 
hard  and  very  light;  but  always  breaks  in  fome  par- 
ticular direction;  and  if  attentively  examined  when 
frefh  broken,  appears  of  a  ftriated  texture.     To  the 
touch  it  is  foft  and  fmooth,  ftains  very  freely,  and  by 
virtue  of  its  fmoothnefs  makes  very  neat  marks.     It  is 
eafily  reduced  into  an  impalpable  foft  powder  with- 
out any  diminution  of  its  blacknefs.     In  this  ftate  it 
mixes  eafily  with  oil  into  a  fmooth  pafte :  and  being 
diffqfled  through  water,  it  fknvly  fettles  into  a  black  flinty 
or  muddy  form;  properties  which  make  its  ufe  very 
convenient  to  the  painters  both  in  oil   and  water  co- 
lours.    It  appears    to  be  an  earth  quite  different  from 
common  chalk,  and  rather  of  the  flaty  bituminous  kind. 
In  the  fire  it  becomes  white  with  a   reddifh  call,  and 
very  friable,  retaining  its  flaky  ftructure,  and  looking 
much  like  the  white  flaky  mafles  which  fome  forts  of 
pit-coal  leave  in  burning.     Neither  the  chalk  nor  thefe 
afhes  are  at  all  affected  by  acids. 

The  colour-ihops  are  fupplied  with  this  earth  from 
Italy  or  Germany;  though  fome  parts  of  England  af- 
ford fubftances  nearly,  if  not  entirely,  of  the  fame  qua- 
lity and  which  are  found  to  be  equally  ferviceable 
both  for  marking  and  as  black  paints.  Such  particu- 
larly is  the  black  earth  called  hillo-w,  faid  by  DrMerret 
m  his  PinaxRerHvi  Britannkanum  to  be  found  in  Lan- 
cafhire;  and  by  Mr  Da  Cofta,  in  his  hiftory  of  Mils, 
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to  be  plentiful  near  the  top  of  Cay-Avon,  an  high  hill     Ch-ifc 
in  Merionethfhire.  Challenge. 

Red-CnALK,  an  earth  much   ofed   by  painters   and  ' " 

artificers,  and  common  in  the  colour-fhops.  It  is  pro- 
perly an  indurated  clayey  ochre;  and  is  dug  in  Ger- 
many, Italy,  Spain,  and  France,  but  in  greateft  quan- 
tity in  Flanders.  It  is  of  a  fine,  even,  "and  firm  tex- 
ture; very  heavy,  and  very  hard  ;  of  a  pale  red  on  the 
outnde,  but  of  a  deep  duflcy  chocolate  colour  within. 
It  adheres  firmly  to  the  tongue,  is  perfectly  infipid  to- 
the  taite,  and  makes  no  effervefcence  with  acids. 

CHALK-Land.  Barley  and  wheat  will  fucceed  very 
well  on  the  better  fort  of  chalky  land,  and  oats  gene- 
rally do  well  on  any  kind  of  it.  The  natural  produce 
of  this  fort  of  land  in  weeds,  is  that  fort  of  fmall  vetch 
called  the  tine-tars,  with  poppies,  may-weed,  &c.  Sain- 
foin and  hop-cloverwill  generally  fucceed  tolerably  well 
on  thefe  lands;  and  where  they  are  of  the  better  fort, 
the  great  clover  will  do.  The  belt  manure  is  dung,  old 
rags,  and  the  fheep-dung  left  after  folding  them. 

CiiALK-Stones,  in   medicine,  figcify  the  concretions 
of  calcareous  matter  in  the  hands  and  feet   of  people 
violently  afflicted  with  the  gout.     Leeunwenhoek  has 
been   at  the  pains   of  examining  thefe  by  the  micro- 
fcope.     He  divides  them   into  three  parts.     The  firft 
is  compofed  of  various  fmall  parcels  of  matter  looking 
like  white  grains  of  fand  ;   this  is  harder  and    drier 
and  alfo  whiter  than  the  reft.     When  examined  with 
large  magnifiers,  thefe  are  found  to  be   compofed   of 
oblong  particles    laid    clofely  and    evenly    together- 
though  the  whole  fmall  ftones  are  opapue,  thefe  couil 
ponem  parts  of  them  are  pellucid,  and   referable   pie- 
ces of  horfe-hair  cut  fhort,    only  that  they  are  fome- 
what pointed  at  both  ends.     Thefe    are  fo  extremely 
thin,    that  Mr  Leeuwenhoek  computes    that   icoo  of 
them  placed  together  would  not  amount  to  the  fize  of 
one  hair  of  our  heads.    The  whole  ftones  in  this  harder 
part  of  the  chalk  are  not  compofed   of  thefe  particles 
but  there  are  confufedly  thrown   in  among  them  fome' 
broken  parts  of  other  fubftances,  and  in  a  few  places 
fome  globules  of  blood  and  fmall  remains   of   other 
juices.     The  fecond  kind  of  chalky  matter  is  lefs  hard 
and  lefs  white  than   the  former,  and  is  compofed  of 
fragments  or  irregular  parts  of    thofe  oblong  bodies 
which  compofe  the  firft  or  hardeft  kind,  and  thefe  are 
mixed  among   tough   and   clear  matter,    interfperfed 
with  the  fmall  broken  globules  of  blood  difcoverablc 
in  the  former,  but  in  much  greater  quantity.     The 
third  kind  appears  red  to  the  naked  eye  ;  and,  when 
examined  with  glafles,  is  found  to  be  a  more  tough  and 
clammy  white  matter,  in  which   a   great   number  of 
globules  of  blood  arc  interfperfed  ;   thefe  give   it  the 
red  appearance  it  has. 

CHALLENGE,  a  cartel  or  invitation  to  a  duel  or 
other  combat*.     A  challenge   either  by   word  or  let-  *  See  Dtttl' 
ter,  or  to  be  the  bearer  of  fuch  a  challenge,  is  punifb- 
able  by  fine  and  imprifonment  on  indictment  or  infor- 
mation. 

Challenge,  among  hunters.  When  hounds  or 
beagles,  at  firft  finding  the  fcent  of  their  game  pre- 
fer tly  open  and  cry,  they  are  faid  to  challenge.    ' 

Challenge,  in  the  law  of  England,  is  an  excep- 
tion made  to  jurors  f  ;  and  is  either  in  civil  or  criminal  t  See  the 

Ca!eS'  I,   In  ait.  Uriak 
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Challenge.      I.  In  civil  cafes  challenges  are  of  two  forts  ;  chd- 

' - '  lenses  to  the  array,  and  challenges  to  the/W. 

j.  Challenges  to  the  array  are  at  once  an  exception 
to  the  whole  panel,    in  which  the  jury  are  arrayed,  or 
fo  in  order  by  the  flieriff  in  his  return  ;  and  they  may 
be  made   upon  account  of  partiality  or  fome  default  in 
the   flieriff  or  his  under  officer  who  arrayed  the  panel. 
Alfo,  though  there  be   no  perfonal   objection    againft 
the  flieriff,"  yet  if  he  arrays  the  panel  at  the  nomina- 
tion, or  under  the  direction  of  either  party,  this  is 
good  caufe  of  challenge  to  the  array.     Formerly,  if  a 
ford  of  parliament    had   a  caufe   to  be  tried,  and  no 
knbht  was  returned  upon  the  jury,  it   was  a  caufe  of 
challenge  to  the  array  :  alfo  by   the  policy  of  the  an- 
cient law,  the  jury  was  to  come  de  vicineto,  irom  the 
neighbourhood   of  the  vill  or  place   where  the  caufe 
of  action  was  laid  in  the  declaration:  and  therefore 
fome  of  the  jury  were  obliged  to   be  returned   from 
the  hundred  in   which  fuch  vill  lay,    and,    if  none 
were  returned,  the  array  might  be  challenged  from 
defed  of  hundreders.     For,  living  in  the  neighbour- 
hood    thefe  were  fnppofed  to   know  beforehand  the 
characters  of  the  parties  and  witneffes;  and  therefore 
they  better  knew  what  credit  to  give  to  the   fafts  al- 
leged in  evidence.     But  this  convenience   was  over- 
balanced by  another  very  natural  and  almoft  unavoid- 
able inconvenience  ;  that  jurors  coming  out  of  the  im- 
mediate  neighbourhood,    would    be   apt   to    intermix 
their  prejudices  and  partialities  in  the  trial   of  rignt. 
And  this  the  law  was  fo  feniible  of,  that  it  for  a  long 
time  has  been  gradually    relinquishing  this  praftice; 
the  number  of  neceffary  hundreders  in  the  whole  pa- 
nel  which  in  the  reign  of  Edward  III.  were  conftantly 
fix'  being  in  the  time  of  Fortefcue   reduced  to  four; 
afterwards  by  ftatute  27  Eliz.  c  6.  to  two  ;  and  at 
length,  by  ftatute  4  and  5  Anne,  c.  16.  it   was  en- 
tirely abolithed  upon  all  civil  actions,  except  upon  pe- 
nal ftatutes;  and  upon  thofe  alfo  by  the  24  Geo.  II. 
c  18.  the  jury  being  now  only  to  come  de  corpore  co- 
mitate, from  the  body  of  the  county  at  large,  and  not 
de  ticineto,   or  from    the    particular   neighbourhood. 
The  array  by  the  ancient  law  may  alfo  be  challenged, 
if  an  alien  be  party  to  the  forty  and,  upon  a   rule  ob- 
tained by  his  motion  to  the  court  for  a  jury  de  medie- 
tas lingua,  fuch  a  one  be  not  returned  by  the  fher.ff 
purfuant  to  the  ftatute  28  Edward  III.  c.  13.  enforced 
by  18  Hen.  VI.  c.  29.  which  enafts,  that  where  either 
party  is  an  alien  born,  the  jury  fhall  be  one-half  deni- 
zens and  the   other  aliens  (if  fo  many  be  forthcoming 
in  the  place),  for  the  more  impartial  trial :  A  privi- 
lege indulged   to  ftrangers  in  no  other  country  in  the 
world  ;  but  which  is  as  ancient  in  England  as  the  "me 
of  KingEthelred,  in  whofe  ftatute demonticohs.  Walk* 
(then  aliens  to  the  crown  of  England),  c.  3.  it  is  or- 
dained   that  "  duodeni  legales  homines,  quorum  fox 
Walli  'et  fex  Angli  ernnt,  Anglis  et  Walhs  jus  di- 

cunto."  .  .     „ 

2  Challenges  to  the  polls,  in  capita,  are  exceptions 
to  particular  jurors  ;  and  feem  to  anfwer  the  rtcufatio 
judicis  in  the  civil  and  canon  laws  ;  by  the  conft.tutions 
of  which,  a  judge  might  be  refufed  upon  any  fufpi- 
c-ion  of  partiality.  By  the  laws  of  England  alfo,  in 
the  times  of  Bratton  and  Fleta,  a  judge  might  be  re- 
efed for  good  caufe;  but  now  the  law  is  otherwife, 
and  it  is  held  that  judges  or  juftices  cannot  be  challen- 


ged.    For  the  law  will  not  fuppofe  a  poffibilhy  of  bias  Challenge 
or  favour  in  a  judge  who  is  already  fworn  to  admini- 
Iter  impartial  juttice,  and  whofe  authority" "greatly  de- 
pends on  that  preemption  and  idea.     And,  fliould  the 
lac!  at  any  time  prove  flagrantly  fuch,  as  the  delicacy 
of  the  law  will  not  pre  fume  beforehand,  there  is  no 
doubt  but  that  fuch  miibehaviour  would   draw   down  a 
heavy  cehfore  from  thofe  to  whom  the  judge  is  ac- 
countable for  his  conduct.      But    challenges    to   the 
polls  of  the  jury  (who  are  judges  of  fad)  are  reduced 
to  tour  heads  by  Sir  Edward  Coke  :  propter  honoris  re- 
[pedum;  propter  defe&um;  propter  ajfeciiwi;  and  prop- 
ter delictum.  1.  Propter  honoris  ref pedum  ;   as,  if  a  lord 
of  p  irn'iraent  be  impanelled  on  a  jury,  he  may  be  chal- 
lenged by  either  party,  or  he  may  challenge  himfelr. 
2.  h ropier  defeSum;  as,  if  a  juryman  be  an  alien  born, 
this  is  defect  of  birth  ;  if  he  be  a  (lave  or  bondman, 
this  is  defect  of  liberty,  and  he  cannot  be  a  liber  et  le- 
gate homo.    Under  the  word  homo  alio,  though  a  name 
common  to  both  fexes,  the  female  is  however  exclu- 
ded,propter  defetlumfexus  ;  except  when  a  widow  feigns 
heifelf   with  child  in  order  to  exclude  the  next  heir, 
and  a  fopponti  lions  birth  is  lufpetfed  to  beintended  ; 
then,  upon  the  writ  de  ventre  infpiciendo,  a  jury  of  wo- 
men is  to  be  impanelled  to  try  the  queftion  whether 
with  child  or  not.     But  the  principal  deficiency  is  de- 
fect of  eftate  fufficient  to  qualify  him   to  be  a  juror, 
which  depends  upon  a  variety  of  ftatutes*.      3-  j>'°rsr  *See ,Blf' 
may  be  challenged  propter  affetfum,    for  fofpicion  of  fane* ,Lm. 
bias  or  partiality.    This  may  be  either  a  principal  chal-  U1-  30*- 
len^e,  or  to  the  favour.     A  principal  challenge  is  fuch, 
where  the  caufe  afligned  carries  with  it,  prima  facie, 
evident  marks  of  fofp'xion  either  of  malice  or  favour  : 


as,  that  a  juror  is   of  kin  to  either  party  within  the 
ninth  degree  ;  that  he  has  an  intereft  in  the  caufe  ;  that 
there  is  an  action  depending  between  him  and  the  par- 
ty ;  that  he  has  taken  money  for  his  verdict,  &c.  which, 
if  true,  cannot  be  over-ruled,  for  jurors  moft  be  omne 
exceptione  majores.  Challenges  to  the  favour,  arc  where 
the  party  hath  no  principal  challenge  ;  but  objects  only 
fome  probable  circumftances  of  fofpicion,  as  acquaint- 
ance, and  the  like  ;  the  validity  of  which  muft  be  left 
to  the  determination  of  triors,  whofe  office  is  to  decide 
whether  the  juror  be  favourable  or  unfavourable.  4. 
Challenges  propter  del'tclum,  are  for  fome  crime  or  niif- 
demeanour  that  affeas  the  juror's  credit,   and  renders 
him  infamous  :  As  for  a  conviction  of  treafon,   felony, 
perjury,  or  confpiracy  :  or  if,  for  fome   infamous  of- 
fence, he  hath  received  judgment  of  the  pillory  or  the 

like.  . 

II.  In  criminal  cafes,  challenges  may  be  made  either 
on  the  part  of  the  king,  or  on  that  of  the  prifoner; 
and  either  to  the  whole  array,  or  to  the  feparate  polls, 
for  the  very  fame  reafons  that  they  may  be  in  civil 
caufes.  For  it  is  here  at  leaft  as  neceifary  as  there, 
that  the  flieriff  or  returning  officer  be  totally  indiffer- 
ent ;  that,  where  an  alien  is  indicted,  the  jury  fliould 
be  de  midietate,  or  hall  foreigners,  if  fo  many  are  found 
in  the  place  (which  does  not  indeed  hold  in  treafons, 
aliens  being  very  improper  judges  of  the  breach  of  al- 
legiance ;  nor  yet  in  the  cafe  of  Egyptians  under  the 
ftatute  22  Hen.  VIII.  c.  10.);  that  on  every  panel 
there  fliould  be  a  competent  number  of  hundreders; 
and  that  the  particular  jurors  fnould  be  omne  exceptione 
majores,  not  liable  to  objections  t\\\\tx propter  honoris  re- 
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Challenge,  /pedum,  propter  defectum,  propter  affectum,  or  propter 
Chailon.    deliclttm. 

Challenges  on  any  of  the  foregoing  accounrs are  flyl- 
ed  challenges/or  caufe  ;  which  may  be  without  flint  in 
both  civil  and  criminal  trials.     But  in  criminal  cafes, 
or  at  leafl  in  capital  ones,  there  is,  in  favorem  vita,  al- 
lowed to  theprifoner  an  arbitrary  and  capricious  fpecies 
of  challenge  to  a  certain  number  of  jurors,  without  (bow- 
ing any  caufe  at  all ;  which  is  called  a  peremptory  chal- 
lenge :  a  provifion  full  of  that  tendernefs  and  humanity 
to  prifoners  for  which  our  laws  are  famous.     This  is 
grounded  on   two  reafons  :     1.  As  every  one  mull  be 
fenfible  what  fuddcnimpreffions  and  unaccountable  pre- 
judices we  are  apt  to  conceive  upon  the  bare  looks  and 
ge/tures  of  another ;  and  how  neceffary  it  is,  that  a 
prifoner,  when  put  to  defend  his  life,  mould  have  a 
good  opinion  of  his  jury,  the  want  of  which  might  to- 
tally difconcert  him  ;  the  law  wills  not  that  he  mould 
be  tried  by  any  one  man  againft  whom  he  has  concei- 
ved a  prejudice  even  without  being  able  to  affign  a  rea- 
fon  for  fuch  his  diflike.      2.   Becaufe  upon  challenges 
for  caufe  fnown,  if  the  reafon  afJigned  prove  ineffici- 
ent to  fet  afide  the  juror,  perhaps  the  bare  queftionino- 
his  indifference  may  fometimes  provoke  a  refentment ; 
to  prevent  all  ill  confequences  from  which,  the  prifon- 
er is  ftill  at  liberty,  if  he  pleafes,  peremptorily   to  fet 
him  afide. 

This  privilege  of  peremptory  challenges,  though 
granted  to  the  prifoner,  is  denied  to  the  king  by  the 
ftatute  33  Edward  I.  flat.  4.  which  enacts,  that  the 
king  (hall  challenge  no  jurors  without  affigning  a  caufe 
certain  to  be  tried  and  approved  by  the  court.  How- 
ever, it  is  held  that  the  king  need  not  affign  his  caufe 
of  challenge  till  all  the  panel  is  gone  through,  and  un- 
ltfs  there  cannot  be  a  full  jury  without  the  perfons  fo 
challenged.  And  then,  and  not  fooner  the  king's 
counf-1  inuft  fhow  the  caufe  :  otherwife  the  juror  lhall 
be  fworn. 

The  peremptory  challenges  of  the  prifoner  mud, 
however,  have  fome  reafonable   boundary  ;   otherwife 
he  might  never  be  tried.     This  reafonable  boundary  is 
fettled  by  the  common  law  to  the  number  of  35  ;  that 
is,  one  under  the  number  of  three  full  juries.     For  the 
law  judges,  that  35  are  fully  fufficient  to  allow  the  moft 
timorous  man  to  challenge  through  mere  caprice  ;  and 
that  he  who  peremptorily  challenges  a  greater  number, 
or  three  full  juries,  has  no  intention  to  be  tried  at  all! 
And    therefore   it   deals    with  one  who  peremptorily 
challenges  above  35,  and  will  not  retraft  his  challenge 
as  with  one   who  Hands  mute  or  refufes  his  trial  ;  by 
fentencing  him  to  the  peine  forte  et  dure  in  felony/and 
by  attainting  him  in  treafon.     And  fo  the  law  ftands  at 
this  day  with  regard  to  treafon  of  any  kind.     But  by 
ftatutc  22  Hen.  VIII.  c.  14.  (which,   with  regard  to 
te  onics,  ftands  unrepealed),  no  perfon  arraigned  for 
felony  can  be  admitted  to  make  more  than  20  perempto- 
ry challenges.  r  v 

_  CHALLON-suR-SAoNE,anancienttownofFrance, 
S^lWffi  a?drCaPital  of  the  Challonnois,  with  a  ci- 
tadel nd  b>fhop  s  fee.  It  is  feated  on  the  river  Saone, 
in  E.  Long.  5.  7.  N.  Lat.  46.  47.  ' 

CHALLom-Sur-Marne,  a  large  epifcopal  town  of 
France,  in  Champagne  It  carries  on  a  confidcrablc 
trade  m  lhalloons,  and  other  woollen  fluffs.   It  is  feated 
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between  two  fine  meadows  on  the  rivers  Marne,  Man,  Chaloner. 

andNau,  in  E.  Long.  4.  37.  N.  Lat  48.  57.  ^— v ' 

CHALONER,   (Sir  Thomas)   a  flatefman,   foldier, 
and  poet,  defcended  from  a  good  family  in  Denbigh  in 
Wales,  was  born  at  Londonabont  the  year  1515.   Hav- 
ing been  educated  in  both  univerfities,  but  chiefly  at 
Cambndge,  he  was  introduced  at  the  court  of  Henry 
yill,  who  fent  him  abroad  in  the  retinue  of  Sir  Henry 
Knevet  ambaffador  to  Charles  V.  and  he  had  the  ho- 
nour to  attend  that  monarch  on  his  fatal  expedition  a- 
gainft  Algiers  in  1541.     Soon  after  the  fleet  left  that 
place,  he  was  fhipwrecked  on  the  coafl  of  Barbary  in 
a  very  dark  night  :  and  having  exhaufted  his  flrength 
by  fwimming,  he  chanced  to  ftrike  his  head  againlta 
cable,  which  he  had  the  prefenceof  mind  to  catch  hold 
of  with  his  teeth  ;  and,  with  thelofs  of  feveral  of  them 
was  drawn  up  by  it  into  the  lhip  to  which  he  belono-ed! 
Mr  Chaloner  returned  foon  after  to  England,  and  was 
appointed  firfl  clerk  of  the   council,  which  office  he 
held  during  the  refl  of  that  reign.     On  the  acceffion 
of  Edward  VI.  he  became  a  favourite   of  the  Duke  of 
Somerfct,    whom   he  attended    to  Scotland,  and   was 
knighted  by  that  nobleman  after  the  battle  of  Muffel- 
burgh,  in  1547.     The  protector's  fall  put  a  flop  to  Sir 
Tnomas  Chaloner's  expectations,  and  involved  him  in 
difficulties.     During  the  reign  of  queen  Mary,  being 
a  determined  proteflant,    he  was  in  foine  danger  ;  but 
having  many  powerful  friends,  he  had  the  good  fortune 
to  efcape.     On   the  acceffion  of  queen   Elizabeth,  he 
appeared  again  at  court  ;  and  was  fo  immediately  dif- 
tinguifhed  by  her  Majefty,  that  me  appointed  him  am- 
baflador  to  the  emperor  Ferdinand  I.    being  the  fir fl 
ambaffador   She  nominated.      His  coram iffion   was  of 
great  importance  ;   and  the  queen  was  fo  well  fatisfied 
with  his  conduct,  that,  foon  after  his  return,  file  fenc 
him   in  the  fame  capacity  to  Spain:  but  Sir  Thomas 
was  by  no  means  fatisfied  with  this  inftance  of  her  ma- 
jefly's  confidence  :  the  courts  of  England  and  Spain 
being  at  this  time  extremely  diffatisfied  with  each  other 
he  forefaw  that  his  fituaiion  would  be  very  difagreea- 
ble  ;  and  fo  it  proved  ;  but  Elizabeth  mufl  be  obeyed 
He  embarked  for  Spain  in  1561,  and  returned  to  Lon- 
don in  1564,  in  confequence   of  a  requeft  to  his  fove- 
reign,  m  an  elegy  written  in  imitation  of  Ovid.     Af- 
ter his  return,  he  refided  in  a  houfe  built  by  himfelf  in 
ClerkenweH-clofe,  where  he   died  in  the  year  1565 
and  was  buried  in  St  Paul's.     Sir  William  Cecil  affifted 
as  chief  mourner  at  his  funeral. 

So  various  were  the  talents  of  Sir  Thomas  Chaloner 
that  he  excelled  in  every  thing  to  which  he  applied  him- 
felf. He  made  a  conliderablc  figure  as  a  poet.  His 
poetical  works  were  publifhed  by  William  Malim,  ma- 
fler  of  St  Psul's  fchool,  in  1579.  His  capital  work 
was  that  "  Of  refloring  the  Englifh  republic,  in  ten 
books,"  which  he  wrote  when  he  was  ambaffador  in 
Spam.  It  is  remarkable,  that  this  great  man,  who 
knew  how  to  tranfad  as  well  as'to  write  upon  the  moft 
important  affairs  of  [fates  and  kingdoms,  could  defceud 
to  compofe  a  dictionary  for  children,  and  to  tranflate 
from  the  Latin  a  book  Of  the  office  of  Servants,  merely 
for  the  utility  of  the  fubjecls. 

Chaloner,  (Sir  Thomas)  theyounger,  though  in- 
conlidtrable  as  an  author,  deferves  to  be  recorded  as  a 
feilfu]  naturalifl,  in  #n  age  wherein  natural  hiflory  was 

very 


CHA 


[    f**    1 


CHA 


Cham. 


Chalcmer  very  little  underftood  in  this  or  any  other  country  ;  and 
11  particularly  as  the  founder  of  the  alum-works  in  York- 

mire,  which  have  tince  proved  fo  exceedingly  advan- 
tageous to   the    commerce   of  Britain.      He   was  the 
only  fon  of  Sir  Thomas  Chaloner  mentioned  in  the  la'ft 
article,  and  was  born  in  the   year  1559-     Being  very 
young  at  the  time  of  his  father's  death,  the  lord  trea- 
jiirerBurlcigh  taking  charge  of  his  education,  fent  him 
to  St  Paul's  fchool,  and  afterwards  to  Magdalen  college 
in  Oxford,  where,  like  his  father,  he  difcovered  extra- 
ordinary talents  for  Latin  and  Engliih  poetry.     About 
the  year   1580,  he  made  the  tour  of  Europe,  and  re- 
turned  to  England  before  1584  ;  for,  in  that  year,  we 
find  him  a  frequent  attendant  in  the  court  of  queen  E- 
lizabeth.     About  this  time  he  married  the  daughter  of 
Sir  William  Fleetwood,  recorder  of  London.     In  1591 
he  was  knighted  ;  and,  fome  time  after,  difcovered  the 
slum-mines  on  his  eftate  at  Gifborough,  near  the  river 
Tees  in  Yorkshire  (a) 

Towards  the  latter  end  of  the  queen's  reign,  Sir 
Thomas  vifited  Scotland  ;  and  returning  to  England  in 
the  retinue  of  king  James  I.  found  fuch  favour  in  the 
light  of  his  majefty,  that  he  was  immediately  appointed 
governor  to  prince  Henry,    whom    he  conftantly   at- 
Tended,  and,  when  his  royal  pupil  vifited  Oxford,  was 
honoured  with  the  degree  of  matter  of  arts.     How  he 
was  employed   after    the    death  of  the  prince  is  not 
known.     Some  years  before  that  event,  he  married  a 
fecond  wife,   the  daughter  of  Mr  William   Blount   of 
London,  by  whom  he  had  fome  children.     He  died  in 
the  year  1615,    and  was  buried  atChifwick  in  Middle- 
fex.     His  eldeft  fon  William  was  created  a  baronet  in 
the'iSth  of  James  anno  1620.     The   title    was  extinct 
ini68r.     He  wrote,   1.  Dedication  to  Lord  Burleigh 
of  his  father's   poetical  works,  dated  1579.     2.  The 
virtue  of  nitre,  wherein  is  declared  the  fundry  cures  by 
the  fame  effefted.     Lond.  1584,  410. 

CHALYBEAT,  in  medicine,  an  appellation  given  to 
any  liquid,  as  wine  or  water,  impregnated  with  parti- 
cles of  iron  or  fteei.     See  Mineral  Waters. 

CHALYBES,  (anc.  geog.)  an  ancient  people  of  the 
Hither  Aha.  Their  fituatlon  is  differently  affigned  ; 
Strabo  placing  them  in  Paphlagonia,  to  the  eaft  of  Sy- 
nope  ;  Apollonius  Rhodus  and  Stephanus,  on  the  eaft 
of  the  Thermodon,  in  Pontus  ;  called  Halizoneshy  Ho- 
mer. They  either  gave  their  name  to,  or  took  it  from, 
their  iron  manufactures,  (Xenophon,  Val.  Flaccus), 
their  only  fupport,  their  foil  being  barren  and  ungrate- 
ful, (Dionyfuis  Periegetes). 

CHAM,  or  Khan,  the  title  given  to  the  fovereign 
princes  of  Tartary. 

The  word,  in  the  Perfian,  fignifies  7#if %  lord  ;  in 
the  Scalvonic,  emperorr  Sperlingius,  in  his  Differta- 
tion  on  the  Daniih  term  of  Majejiy,  honing,  king,  thinks 
the  Tartarian  chain  may  be  well  derived  from  it  ;  add- 
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ino-,  that  in  the  north  they  fay  kan,  ko?inen,  hnge,  kon-     Cham. 
ningy  &c.     The  term  cham  is  alio  applied,  among  the     ^    F 
Periians,    to  the  great  lords  of  the  court,  and  the  go-    chamjE* 
vernors  of  provinces.  *___^!_ 

Cham,  in  geography,  a  town  of  the  Bavarian  pala- 
tinate, fituated  on  a  river  of  the  fame  name,  about 
25  miles  north-eaft  of  Ratifbon  5  E.  Long.  13.  N.  Lat. 

49.  15. 

CHAMA,  in  zoology,  a  genus  of  ihell-fifh  belonging 
to  the  order  of  vermes  teftaceae.  Thefhell  is  thick,  and 
has  two  valves  ;  it  is  an  animal  of  theoyfter  kind.  Lin- 
naeus enumerates  14  fpecies,  principally  diftinguifhed 
by  the  figure  of  their  fhells. 

CHAMADE,  in  war,  a  certain  beat  of  a  drum,  or 
found  of  a  trumpet,  which  is  given  the  enemy  as  a 
fignal  to  inform  them  of  fome  propofition  to  be  made  to 
the  commander,  either  to  capitulate,  to  have  leave  to 
bury  their  dead,  make  a  truce,  or  the  like. — Menage 
derives  the  word  from  the  Italian  chiaviata,  of  clamare 

to  "  cry." 

CHAMiEDR-YS,  in  botany.     See  Veronica. 
CHAMiELEON,  in  Zoology,  the  trivial  name  of  a 
fpecies  of  Lacerta. 

CHAMiEPITYS,  in  botany.  See  Teucrium. 
CHAMiEROPS,   in  botany  :  a  genus  of  the  natural 
order    of    palmae.     The   hermaphrodite  calyx  is  tri- 
partite ;  the  corolla  tripetalous  ;  there  are  fix  ftamina, 
three   piftils,  and    three   monofpermous  plums.     The 
male,  in  a  diftincr.  plant,   the  fame  as  the  hermaphro- 
dite.    There  are  two  fpecies,  the  mo  ft  remarkable  of 
which   is  the  glabra,  a  native  of  the  Weft-Indies,  and 
warm  parts   of  America,  alfo  of  the  correfponding  la- 
titudes of  Alia  and  Africa.     It  never  rifes  with  a  tall 
ftem  ;  but  when  the  plants  are  old,  their  leaves  are  five 
or  fix  feet  long,  and  upwards  of  two  feet  broad  ;    thefe 
fpread  open  like  a  fan,  having  many  foldings,  and  at 
the  top  are  deeply  divided  like  the  fingers  of  a  hand. 
This  plant  the  Americans  call  thatch,  from  the  ufe  to 
which  the  leaves  are  applied. — Under  the  name  of  pal- 
metto, however,   Mr   Adanfon  defcribes  a  fpecies   of 
palm  which  grows  naturally  at  Senegal,  whofe  trunk 
rifes  from  50  to  60  feet  in  height :  from  the  upper  end 
of  the  trunk  iflues  a  bundle  of  leaves,  which,  in  turn- 
ing off,  form  a  round  head  ;  each  leaf  reprefents  a  fan 
of  five  or  fix  feet  in  expanfion,  fupported  by  a  tail'  of 
the  fame  length.     Of  thefe  trees,  fome  produce  male 
flowers,  which  are  confequently  barren  ;  other  are  fe- 
male, and  loaded  with  fruit,  which  fucceed  each  other 
uninterruptedly  almoft  the  whole  year   round.     The 
fruit  of  the  large  palmettos,  Mr  Adanfon  affirms  to  be 
of  the  bignefs  of  an  ordinary  melon,  but  rounder  :   it  is 
inveloped  in  two  fkins  as  tough  as  leather,  and  as  thick 
as  ftrong  parchment  ;  within  the  fruit  isyellowilh,  and 
full  of  filaments  fattened  to  three  large  kernels  in  the 
middle.      The    negroes  are  very  fond  of  this  frnit, 

which, 


(a)  Sir  Thomas,  during  his  refidence  in  Italy,  being  particularly  fond  of  natural  hiftory,  fpent  fome  time  at 
Puz.zoli  where  he  was  very  attentive  to  the  art  of  producing  alum.  This  attention  proved  infinitely  ferviceable 
to  his  country,  though  of  no  great  benefit  to  himfelf  or  his  family,  his  attempt  being  attended  with  much  dif- 
ficulty and  e::pence.  It  was  begun  about  the  year  1600,  in  the  reign  of  queen  Elizabetn  ;  but  was  not  brought 
fo  any  degreed  perfection  till  fome  time  in  the  reign  of  Charles  1  by  the  affiftance  of  one  RulTel  a,  Walloon, 
and  two  other  workmen  brought  from  the  alum-works  at  Rochelle.  By  one  of  the  arbitrary  acts  of  Charles, 
it  was  then  deemed  a  mine-royal,  and  granted  to  Sir  Paul  Pindar.  The  long  parliament  adjudged  u  a  monopoly, 
and  juftly  reftored  it  to  the  original  proprietors. 
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-Chamaslm  which,  when  baked  under  the  aflies,  is  faid  to  tafte 
like  a  qnince. 

The  little  palmetto  may  be  eafily  raifed  in  Bri- 
tain  from  feeds  brought  from  America;  but,  as  the 
plants  are  tender,  they  muft  be  constantly  kept  in  a 
bark-ftove. 

CHAMANIM,  in  the  Jewifh  antiquities,  is  the 
Hebrew  name  for  that  which  the  Greeks  call  Pyreia  or 
Pyrateria;  and  St  Jerom  in  Leviticus  has  tranflated 
S'miulachra,  inlfaiah,  delubra.  Thefe  chamanim  were 
according  to  Rabbi  Solomon,  idols  expofed  to  the  fun 
upon  the  tops  of  houfes.  Abenezra  fays  they  were 
portable  chapels  or  temples  made  in  the  form  of  cha- 
riots, in  honour  of  the  Sun.  What  the  Greeks  call 
Pyreia,  were  temples  confecrated  to  the  fun  and  fire, 
wherein  a  perpetual  fire  was  kept  up.  They  were 
built  upon  eminences  ;  and  were  large  inclofures  with- 
out covering,  where  the  fun  was  worshipped.  The 
Guebres,  or  worfhippers  of  fire,  in  Perfia  and  the  Eaft- 
Indjes,  have  (till  thefe  Pyreia.  The  word  chamanim  is 
derived  from  Chaman,  which  fignifies  to  warm,  or 
burn. 

CHAMARIM,  a  word  which  occurs  in  feveral 
places  of  the  Hebrew  bible,  and  is  generally  tranflated 
the  tkepriejls  of  the  idols,  or  the  priefts  clothed  in  black, 
becaufe  chamar  fignifies  "  black/'  or  "blacknefs."  St 
Jerom,  in  the  fecond  book  of  Kings,  renders  it  aru 
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lord-chamberlain,    attend   ambafladors  from    crowned  Chamber, 
heads  to  their  audiences,  and  in  public  entries.     The 
gentlemen   of  the  privy  chamber  were  inftituted  by 
Henry  VII.  ' 

Chamber,  in  policy,  the  place  where  certain  af- 
fembhes  are  held,  alfo  the  afiemblies  themfelves.  Of 
thefe  lome  are  eftablifhed  for  the  adminiftration  ofjuf- 
tice,  others  for  commercial  affairs. 

Of  the   firft  kind  are,  i.  Star-chamber,  fo  called, 
becaufe  the  roof  was  painted   with  ftars ;    the  autho- 
rity, power,  and  jurifdidion  of  which,  areabfolntely  a- 
bolilhed  by  the  ftatute  17  Car.  I.     2.  Imperial  cham- 
ber of  Spire,  the  fupreme  court  of  judicatory  in  the 
empire,  erected  by  Maximilian  I.     This  chamber  has 
a  right  of  judging  by  appeal ;   and  is  the  laft  refort  of 
all  civil  affairs  of  the  ftates  and  fubjecls  of  the  empire, 
in  the  fame  manner  as  the  aulic  council  of  Vienna' 
Neverthelefs  it  is  refirained  in  feveral   cafes:  it  takes 
no  notice   of  matrimonial   caufes,  thefe  being  left  to 
the  pope;  nor  of  criminal  caufes,  which  either*  belong 
to  particular  princes  or  towns  in  their  refpeftive  terri- 
tories, or  are  cognizable  by  all  the  ftates  of  the  empire 
in  a  diet.     By  the  treaty  of  Ofnaburg,  in  1648,  fifty 
affeffors  were  appointed  for  this  chamber,  whereof  24 
weretobeProteftants,  and  26  Catholics  ;  befides  five 


/pices.     In  Hofea  and  Zephania,  he  tranflates  it  adi- 
tut  or  church-wardens.     But  the   beft  commentators 
are  of  opinion,  that  by  this  word  we  are  to  underftand 
the  priefts  of  the  falfe  gods,  and  in  particular  the  wor- 
fiiippers  of  fire  ;  becaufe  they  were,  as  they  fay,  dref- 
fed  in  black  ;  or  perhaps  the  Hebrews  gave  them  this 
name  in  derifion,  becaufe,  as  they  were  continually  cm- 
ployed  in  taking  care  about  the  fuel,  and  keeping  up  the 
fire,  they  were  always  as  black  asfmithsor  colliers. 
We  find  priefts,  among  thofe  of  Ifis,  called  melancphori, 
that  is  to  fay,   that  wear  black;  but  whether  this  may 
be  by  reafon  of  their  dreffing  in  black,  or  whether  it 
were  becaufe  they  wore  a  certain  fhining  black  veil  in 
the  proceffions  of  this  goddefs,  is   not  certain.     Ca- 
mar,  in  Arabic,  fignifies  the   "  moon."     Ifis  is  the 
fame  deity.     Grotius  thinks  the  Roman  priefts,  called 
camilli,  came  from  the  Hebrew  chamarim,     Thofe  a- 
mong  the  heathens  who  facrificed  to  the  infernal  gods 
were  dreffed  in  black. 

CHAMBER,  in  building,  a  member  of  a  lodging, 
ox  piece  of  an  apartment,  ordinarily  intended  for  fleep- 
ing  in;  and  called  by  the  Latins  cubiculum.  The 
Word  comes  from  the  Latin  camera  ;  and  that,  accord- 
ing to  Nicod,  from  the  Greek  *«,,**?*,  vault  or  curve  . 
the  term  chamber  being  originally  confined  to  place's 
arched  over. 

A  complete  apartment  is  to  confift  of  a  hall,  anti- 
chamber,  chamber,  and  cabinet. 

Privy. Chamber,  in  England.  Gentlemen  of  the 
privy-chamber  are  fervants  of  the  king,  who  are  to  wait 
and  attend  on  him  and  the  queen  at  court,  in  their  di- 
versions, &c  Their  number  is  forty-eight,  under  the 
lord-chamberlain,  twelve  of  whom  are  in  quarterly 
waiting,  and  tw  of  thefe  lie  in  the  privy-chamber. 

In  the  abfence  of  the  lord-chamberlain,  or  vice-cham- 
berlain, they  execute  th,e  king's  orders:  at  corona- 
tions, two  or  them  perfoliate  the  dukes  of  Aquitain 
and  Normandy;  and  fix  of  them,  appointed  by  the 
Vol.  IV.  J 


presidents,  two  of  them  Proteftants,  and  the  reft  Ca- 
tholics.    3.  Chamber  of  accounts,  a  fovereign  court  in 
France,  where  accounts  are  rendered  of  all  the  king's 
revenues,  inventories,  and  avowals  thereof  regiftered  ; 
oaths  of  fidelity  taken,  and  other   things  relating  to 
the  finances  tranfacted.     There  are  nine  in  France 
that  of  Pans  is  the  chief;  it  regifters  proclamations,' 
treaties  of  peace,  naturalizations,  titles  of  nobility,  &c. 
All  die  members  wear  long  black  gowns  of  velvet,  of 
fattin,  or  damafk,  according  to  their  places.     4.  Ec- 
clefiaftical  chambers  in  France,  which  judge  by  appeal 
of  differences  about  collecling  the  tythes.     5.  Cham- 
ber of  audience,  or  grand  chamber,  a  jurifdiclion  in 
each  parliament  of  France,  the  counfellors  of  which 
are  called  jugeurs,  or  judges,  as  thofe  of  the  chamber 
of  inquefts  are  called  raporteurs,  reporters  of  procerus 
by  writing.     6.  Chamber  of  the  edict,  or  miparty,  a 
court  eftablifhed  by  virtue  of  the  edict  of  pacification 
in  favour  of  thofe   of  the  reformed   religion.     This 
chamber  is  now  fuppreffed.     7.  Apoftolical  chamber 
of  Rome,  that  wherein  affairs  relating  to  the  revenues 
of    the  church  and  the  pope   are  tranfa&ed.      This 
council  confifts  of  the  cardinal-camerlingo,  the  gover- 
nor of  the  rota,  a  treafurer,  an  auditor,  a  prefident,  one 
advocate-general,  afolicitor-general,  a  commiiTary,and 
12  clerks.     8.  Chamber  of  London,  an  apartment  in 
Guildhall,  where  the  city  money  is  depofited. 

Of  the  laft  fort  are,  the  chambers  of  commerce  ;  the 
chambersof  affiirance  ;  and  the  royal  orfyndical  cham- 
ber of  bookfellers  in  France. 

1.  The  chamber  of  commerce  is  an  aiTemblycf  mer- 
chants and  traders,  where  the  affairs  relating  to  trade 
are  treated  of.  There  are  feveral  eftablifhed  in 
moft  of  the  chief  cities  of  France;  and  in  Britain 
there  have  lately  been  chambers'  of  this  kind  erected 
particularly  in  London,  Edinburgh,  and  Glafgow.— 
2.  Chamber  of  afliirance  in  France,  denotes  a  focicty 
of  merchants  and  others  for  carrying  on  the  bufinefs 
of  infuring:  but  in  Holland,  it  fignifies  a  court  of  juf- 
ticc,    where  caufes  relating   to  infurance  are    tried. 

S  s  3.  Cham- 
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Chamber,  3.  Chamber  of  bookfellers  in  Paris,  an  affembly  con- 
Chamber-  Ming  of  a  fyndic  and  affiftants,  elected  by  four  dele- 
lain.  gates  from  the  printers,  and  twelve  from  the  book- 
^~""v  "*  fellers,  to  vifit  the  books  imported  from  abroad,  and 
to  fearch  the  houfes  and  fellers  of  marble  paper,  print- 
fellers,  and  dealers  in  printed  paper  for  hangings,  who 
are  prohibited  from  keeping  any  letters  proper  for 
printing  books.  In  the  viiitatiou  of  books,  which 
ought  to  be  performed  by  three  perfons  at  leaft  from 
among  the  fyndic  and  affiftants,  all  libels  againft  the 
honour  of  God  and  the  welfare  of  the  flate,  and  all 
books  printed  either  within  or  without  the  kingdom 
in  breach  of  their  regulations  and  privileges,  are  ftopt, 
even  with  the  merchandises  that  may  happen  to  be  in 
the  bales  with  fuch  libels  or  other  prohibited  books. 
The  days  appointed  for  this  chamber  to  meet,  are 
Tuefdays  and  Fridays,  at  two  o'clock  in  the  after- 
noon. 

Chamber,  in  military  affairs.  1.  Powder-cham- 
ber, or  bomb-chamber;  a  place  funk  under  ground 
for  holding  the  powder,  or  bombs,  where  they  may 
be  out  of  danger,  and  fecured  from  the  rain.  2.  Cham- 
ber of  a  mine;  the  place,  moft  commonly  of  a  cubical 
form,  where  the  powder  is  confined.  3.  Chamber 
of  a  mortar;  that  part  of  the  chafe,  much  narrower 
than  the  reft  of  the  cylinder,  where  the  powder  lies. 
It  is  of  different  forms  ;  fometimes  like  a  reverfed 
cone;  fometimes  globular,  with  a  neck  for  its  commu- 
nication with  the  cylinder,  whence  it  is  called  a  bot- 
tled chamber;  but  moft  commonly  cylindrical,  that 
being  the  form  which  is  found  by  experience  to  carry 
the  ball  to  the  greatelt  diftance. 

CHAMBERLAIN,  an  officer  charged  with  the  ma- 
nagement and  direction  of  a  chamber.  See  Chamber, 
in  policy. 

There  are  almoft  as  many  kinds  of  chamberlains  as 
chambers,  the  principal  whereof  are  as  follows. 

Lord  Chamberlain  of  Great-Britain,  the  fixth  great 
officer  of  the  crown  ;  to  whom  belongs  livery  and 
lodging  in  the  king's  court;  and  there  are  certain 
fees  due  to  him  from  each  archbifhop  or  bifhop  when 
they  perform  their  homage  to  the  king,  and  from  all 
peers  at  their  creation,  or  doing  their  homage.  At 
the  coronation  of  every  king,  he  is  to  have  forty  ells 
©f  crimfon  velvet  for  his  own  robes.  This  officer  on 
the  coronation-day,  is  to  bring  the  king  his  fhirt,  coif, 
and  wearing  clothes  ;  and  after  the  king  is  drefTed,  he 
claims  his  bed,  and  all  the  furniture  of  his  chamber, 
for  his  fees  :  he  alfo  carries,  at  the  coronation,  the  coif, 
gloves,  and  linen,  to  be  ofed  by  the  king  on  that  occa- 
sion,  alfo  the  fword  and  fcabbard,  the  gold  to  be  of- 
fered by  the  king,  and  the  robes-royal  and  crown:  he 
dreiTes  and  undrefTes  the  king  on  that  day,  waits  on 
him  before  and  after  dinner,  &c.  To  this  officer  be- 
longs the  care  of  providing  all  things  in  the  houfe  of 
lords,  in  the  time  of  parliament;  to  him  alfo  belongs 
the  government  of  the  palace  of  Weftminfter  :  he  dif- 
pofes  likewife  of  the  fword  of  ftate,  to  be  carried  be- 
fore the  king,  to  what  lord  he  pleafes. 

The  great  chamberlain  of  Scotland  was  ranked  by 
King  Malcom  as  the  third  great  officer  of  the  crown, 
and  was  called  Camerarius  Domini  Regis.,  Before  there 
was  a.  treauireJ"  appointed,  it  was  his  duty  to  collect 
the  revenue  of  the  crown,  and  he  difburfed  the  money 
Heceflary  for  the  king's  expenccs,  and  the  maintenance 


of  the  king's  houfehold.  From  the  time  that  a  trea- 
furer  was  appointed,  his  province  was  limited  to  the 
boroughs  throughout  the  kingdom,  where  he  was  a 
fort  of  juftice-general,  as  he  had  a  power  for  judging 
of  all  crimes  committed  within  the  borough,  and  of 
the  crime  of  foreftalling.  He  was  to  hold  chamber- 
Jain-ayres  every  year.  He  was  fiipreme  judge  ;  nor 
could  any  of  his  decrees  be  queftioned  by  any  inferior 
judicatory.  His  fentences  were  put  in  execution  by 
the  magiftrates  of  the  boroughs.  He  alfo  regulated 
the  prices  of  provifions  within  the  borough,  and  the 
fees  of  the  workmen  in  the  mint-houfe.  His  falary 
was  only  L.  200  a-year.  The  fmallnefs  of  his  falary, 
and  his  great  powers,  had  no  doubt  been  the  caufes 
of  much  oppreffion  in  this  officer,  and  the  chamberlain- 
ayre  was  called  rather  a  legal  robbery  than  a  court  of 
juftice;  and  when  the  combined  lords  feized  King 
James  VI.  Auguft  24,  1582,  and  carried  him  to  Ruth- 
ven  Caftle,  they  iilued  a  proclamation  in  the  king's 
name,  difcharging  the  chamberlain-ayres  to  be  kept. 
The  chamberlain  had  great  fees  arifing  from  the  pro- 
fits of  efcheats,  fines,  tolls,  and  cufloms.  This  office 
was  granted  heritably  to  the  family  of  Stuart,  duke 
of  Lenox;  and  when  their  male  line  failed,  king 
Charles  II.  conferred  it  in  like  manner  upon  his  natu- 
ral fon,  whom  he  created  duke  of  Monmouth,  and  on 
his  forfeiture  it  went  to  the  duke  of  Lenox;  but  that 
family  furrendered  the  office  to  the  crown  in  1703. 

Lord  Chamberlain  of  the  Houfehold,  an  officer  who 
has  the  overfight  and  direction  of  all  officers  belonging 
to  the  king's  chambers,  except  the  precinct  of  the 
king's  bed-chamber. 

He  has  the  overfight  of  the  officers  of  the  wardrobe 
at  all  his  majefty's  houfes,  and  of  the  removing  ward- 
robes,, or  of  beds,  tents,  revels,  mafic,  comedians,  hunt- 
ing, meffengers,  &c.  retained  in  the  king's  fervice. 
He  moreover  has  the  overfight  and  directionof  the  fer- 
jeant  at  arms,  of  all  phyficians,  apothecaries,  furgeons, 
barbers,  the  king's  chaplains,  &c.  and  adminifters  the 
oath  to  all  officers  above  ftairs. 

Other  chamberlains  are  thofe  of  the  king's  court 
of  exchequer,  of  North-Wales,  of  Chefter,  of  the  city 
of  London,  &c.  in  which  cafes  this  officer  is  generally 
the  receiver  of  all  rents  and  revenues  belonging  to 
the  place  whereof  he  is  chamberlain. 

In  the  exchequer  there  are  two  chamberlains,  who 
keep  a  controlment  of  the  pells  of  receipts  and  exitus,s 
and  have  certain  keys  of  the  treafury,  records,  &c. 

Chamberlain  of  London  keeps  the  city  money, 
which  is  laid  up  in  the  chamber  of  London  :  He  alfo 
prefides  over  the  affairs  of  mafters  and  apprentices,  and 
makes  free  of  the  city,  &c. 

His  office  Jafls  only  a  year ;  but  the  cuftom  ufually  ob- 
tains to  re-chufe  the  fame  perfon,  unlefs  charged  with 
any  mifdemeanour  in  his  office. 

CHAMBERLAYNE,  (Edward)  dcfcended  from 
an  ancient  family,  was  born  in  Gloucefterfhire  1616, 
and  made  the  tour  of  Europe  during  the  diffractions 
of  the  civil  war.  After  the  reftoration  he  went  as 
fecretary  with  the  earl  of  Carlifle,  who  carried  the  or- 
der of  the  Garter  to  the  king  of  Sweden  ;  was  ap- 
pointed tutor  to  the  duke  of  Grafton,  natural  fon  of 
Charles  II.  and  was  afterwards  pitched  on  to  inftruft 
prince  George  of  Denmark  in  the  Englifh  tongue.  He 
died  in  1703^  and  was  buried  in  a  vault  in  Chelfca 
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church-yard :    his  monumental    infcription    mentions  him      Ht«  wnMt,^  ,„,,,.„     u:  a        11.3         ^n 

fix  books  of  his  writing;  and   that  he  was  defirous  of  h^Sli^^d^i^J^f^^  £?»** 

doing  fervice  to  pofterity,  that  he  ordered  fome  copies  nation  '  W  d°m  °f  the  S°0tS 

of  his  books  to  be  covered  with  wax,  and  buried  with         Ch/w^itpc      /F„tw    \         u         r     1 

him.     That  work  by  which  he  is  U  known,  is  his  DwSS?/  whii  j£ ""I  f  *    °f   the    ffiemific 

ful  work,  was  admitted  into  Trinity  College,  Oxford,  wiS  h    bc"ame  of  a^nlL  ,       I      *       amerce. 

1685  5  but  it  doth  not  appear  that  he  took  %  degree  t  ice  to  Mr  Sx  the      II'  hc  Tr^V appJ^" 

Befide  the   CmfkMhJJuB.  mentioned,  he  was  author  ^netted  whlf  1  rl?  f        .    ?'  *   n^*!  W$,ch 

of  «  Differtations  hiftorical,  critical,  theological,  and  ^^^^feS  ef?CCla»^th  ua<lT 

moral,  on  the   mod   memorable    events  of   the    Old  refideiice  JX !5 STif  1         J  dur.ng  Mr  Chambers's 

and  New  Teftaments,  with   Chronological  Tables-''  tSSftlEwJ^ A  ™ech*™>f"h*™*™<*«l 

=s^?;s3»ii-s%-ts  E=££skEHr£33 

wne  was  t.  R.  S.    and  communicated  fome  pieces,  grand  work    the  "  CvrUn**Ai»   »  *nA  r       &J  u    *  A. 

inferted  in  the  Philofophical  Tranfaclions.     It  was  faid  Sides  0f  it  were  i&T5w  4                            S"ft 

ofhimthatheunderftood  fixteen  languages  ;   but  it  is  v S ence ved  the  ^»«en  behind  the  counter.     Ha- 

certainthat  he  was  mailer  of  the  Greek,  Latin,  French  I  ftfy  coSed   thfr  ,h  J  ^f"'"  lf  ^^  i§>  he 

The  firft  edition  of  the  Cyclopedia,  which  was  the  re- 
mit or  many  years  intenfe  application,  appeared  in 
1728,  in  two  vols.  fol.  It  was  publifhcd  by  fubferip- 
tion,  the  price  being  41.  4s.  and  the  lift  of  fubferibers 
wasvery  refpeflable.     The  dedication,  which  was  to 


Denmark.  After  a  ufeful  and  well-fpenHife,  he  died 
in  the  year  1724.  He  was  a  very  pious  and  good 
man,  and  earneft  in  promoting  the  advancement  of  re- 
ligion, and  the  intereft  of  true  Chriftianity;  for  which 
purpofe  he  kept  a  large  correfpondence  abroad. 


CHAMBERRY,   a  considerable  and  pop      us  town  S  l  da    do  <r  £  *\  dedlcatI0»>  ™h ich  was  to 

of  Italy,   in  Savoy/  with  a  caftle.     It  is  capital  of    he  Lt  Mr  SSrs  acotirefhv  1  V'     ^  ^f? 

duchy,  and  well  built,  but  has  no  fortifications.     It  is  undemkinT  nrocur?H  S  rt     I         eXe/UutIon  of  tbis 

.her.  'it  ha,h  large  and"  h'.S  mburbs;  and  in  ye"               ™  f°"°Wed  bjr  a  ,Mrd  ,he  «r?   »«' 

the  centre  of  the  town  is  the  royal  palace.     The  Da r-  Alrlm,,^  ,1,.  r     1        j- 

aww  pistes?  £  sS?? $Sw  «  « 


cipal  church  is  St  Leger,  and  the  Jefuits  college  is  the 
moft  magnificent  of  all  the  monafteries.  E.  Long.  c. 
50.  N.  Lat.  45.  35.  & 

CHAMBERS,  (David)  a  Scots  hiftorian,  prieft, 
and  lawyer,  was  born  in  the  Afire  of  Rofs,  about  the 
year  1530,  and  educated  in  the  univeriity  of  Aber 


cerned  in  a  periodical  publication  inritled,  "  The 
Literary  Magazine,"  which  was  begun  in  1735.  In 
this  work  he  wrote  a  variety  of  articles,  and  particu- 
larly a  review  of  Morgan's  "  Moral  Philofopher." 
He  was  engaged,  likewife,  in  conjunction  with  Mr 
John  Martyn,  F.  R.  S.  and   profefior  of   botany  at 


^^t^^^^T'T^^  When  C°mPleted   Was  coinPri"ed  infivevUout      8  f! 

in  i<66      t-t,             r                 kingdom   by  authority  which  did  not  appear  till  1742,  fome  time  after  our 

^"iJ^at?SK5rfE  ihW  °f  aiUh0r'S  deCe3fe>  "Vhen  *™  P»Sed  in    he 

lillh/rH^Jn-      ?             .,  maJef1;ys  faithful   fervant  ioinc  names   of  Mr  Martyn   and  Mr  Chambers      M* 

ier        ;doins.     Chambers  wem  firfl  vere  cenfore,  upon  .he  lliare  which  his  fellow-Iabourer 


to  opam,  where  he  was  gracioudy  received  by  king; 
Philip i  and  thence  travelled  to  Paris,  where  he 
was  no  lefs  kindly  received  by  Charles  IX.  of  that 
kingdom,  to  whom  in  1572,  he  prefented  his  hi/lory 
of  Scotland,  ire  He  died  at  Paris  in  the  year  1  592, 
fliuai   regretted   (lays  Mackenzie)   by   all  who  knew 


had  in  the  abridgement  of  the  Parifian  papers.  The 
only  work  beiides,  that  we  find  afcribed  to  Mr  Cham- 
bers,  is  a  tranllation  of  the  JefnWs  Perfpetfhe,froni 
the  French  ;  which  was  printed  in  410,  and  hath  aone 
through  leveral  editions.  Mr  Chambers's  clofe  and  un- 
remitting attention  to  his  ftudies  at  length  impaired  his 

s  f  ?-  health 
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Chambers   health,  and  obliged  him  occafionally  to  take  a  lodge- 
II         ing  at  Canonbury-houfe,  IQington.     This  not  having 
Chamos     greatiy  contributed  to  his  recovery,  he  made  an  excur- 
fion  to  the  fouth   of  France,  but  did  not  reap  that  be- 
nefit from  it  which  he  had   himfelf  hoped,  and  his 
friends  wiflied.     Returning    to  England,  he  died  at 
Canonbury-houfe,    and    was   buried  at  Wedminder ; 
where  the  following  infcription,  written  by  himfelf,  is 
placed  on  the  north  fide  of  the  cloyfters  of  the  Abbey : 
Multis  pervulgatus, 
Paucis  notus ; 
Oui  vitam,  inter  lucem  &  umbram, 
Nee  eruditus,  nee  idiota, 
Literis  deditus,  tranfegit ;  fed  ut  homo 
Qai  humani  nihil  a  fe  alienum  putat. 
Vita  fimul,  &  laboribus  fundus, 

Hie  requiefcere  voluit, 
Ephraim  Chambers,  R.  S.  S. 
Obiit  xv  Maii,  mdccxl. 
After  the  author's  death,   two  more  editions  of  his 
Cyclopaedia   were  publifhed.     The   proprietors  after- 
wards procured  a  iupplement  to   be  compiled,  which 
extended  to  two  volumes  more  :  And  in  the  year  1778 
began  to  be  publifhed  in  weekly  numbers,  an  edition 
of  both,  improved,  and  incorporated  into  one  alphabet, 
by  Dr  Rees,  which  has  been  lately  completed  in  four 
volumes  folio,  and  forms  a  very  valuable  work. 

CHAMBRE,  (Martin  Cureau  de  la)  phyfician  in 
ordinary  to  the  French  king,  was  diftinguifhed  by  his 
knowledge  in  medicine,  philofophy,  and  polite  learning. 
He  was  born  at  Mons  ;  and  was  received  into  the 
French  academy  in  1635,  and  afterwards  into  the  aca- 
demy of  fciences.  He  wrote  a  great  number  of  works, 
the  principal  of  which  are,  1.  The  characters  of  the 
paflions.  2.  The  art  of  knowing  men.  3.  On  the 
knowledge  of  beads,  &c.  He  died  at  Paris  in  1669. 
CHAMELEON.  See  Lacerta. 
CHAMFERING,  in  architecture,  a  phrafc  ufed 
for  cutting  any  thing  aflope  on  the  under  fide. 

CHAMIER,  (Daniel)  an  eminent  prctedant  di- 
vine born  in  Dauphine.  He  was  many  years  preach- 
er at  Montellimart ;  from  whence  he  went  in  1612  to 
Montaubon,  to  be  profeflbr  of  divinity  in  that  city, 
and  was  killed  by  a  cannon-ball  during  the  fiege  in 
1621.  The  mod  considerable  of  his  works  is  his  Pan- 
ftratia  Catholka,  or  "  Wars  of  the  Lord,"  in  four  vo- 
lumes folio ;  in  which  he  treats  very  learnedly  of  the  con- 
troverfies  between  the  Protedants  and  R.cman  Catholics. 
CHAMOIS,  or  Chamois-goat,  in  zoology.  See 

Capra. 

CHAMOMILE.     See  Anthemis. 

CHAMOS,  or  Chemosh,  the  idol  or  god  of  the 

Moabites.  .        . 

The  name  of  chamos  comes  from  a  root  which,  in 
Arabic,  lignifies  to  make  hafts  ;  for  which  reafon  many 
believe  chamos  to  be  the  fun,  whofe  precipitate  courfe 
might  well  procure  it  the  name  of  fvvift  or  fpeedy. 
Others  have  confounded  chamos  with  the  god  Hammon, 
adored  not  only  in  Libya  and  Egypt,  but  alfo  in  A- 
rabia,  Ethiophia,  and  the  Indies.  Macrobius  fliows 
that  Hammon  was  the  fun  ;  and  the  horns,  with  which 
he  was  reprefented,  denoted  his  rays.  Calmet  is  of 
opinion,  that  the  god  Hamonus,  and  Apollo  Chomeus, 
mentioned  by  Strabo  and  Ammianus  Marcelliiuis,  was 


the  very  fame  as  chamos  or  the  fun.    Thefe  deities  Chamouni. 
were  worlhipped  in  many  of  the  eadern  provinces. 
Some  who  go  upon  the  refemblance  of  the  Hebrew 
term  chamos,  to  that  of  the.  Greek  comos,  have  believed 
chamos  to  fignify  the  god  Bacchus  the  god  of  drunk- 
ennefs,   according  to  the  fignification  of   the  Greek 
comos.     St  Jerom,    and  with  him  mod  other  interpre- 
ters, take   Chamos  and  Peor  for  the  fame  deity.     But 
it  feems  that  Baal-Peor  was  the  fame  as  Tammaz  or 
Adonis;  fo  that   Chamos  mud  be  the  god  whom  the 
heathens  call  the  Sun. 

CHAMOUNI,  one  of  the  elevated  valleys  of  the 
Alps  fituated  at  the  foot  of  Mount  Blanc.  See  Alps 
and  Blanc. 

The  fird  drangers  whom  a  curiofity  to  vifit  the  gla- 
ciers drew  to  Chamouni  (M.  Saifureobferves),  certainly 
confidered  this  valley  as  a  den  of  robbers;  for  they 
came  armed  cap-a-pee,  attended  with  a  troop  of  do- 
medics  armed  in  the  fame  manner:    they  would  not 
venture  into  any  houfe  ;  they  lived  in  tents  which  they 
had  brought  along  with  them;  fires  were  kept  burning, 
and  centinels  on  guard  the  whole  night  over.     It  was 
in  the  year  1741  that  the  celebrated  traveller  Pocock, 
and  another  Englifh  gentleman  called  Wyndham,  un- 
dertook this  intereding  journey.     It  is  remembered  by 
the  old  men  of  Chamouni,  and  they  dill  laugh   at  the 
fears  of  the  travellers,  and  at  their  unneceflary  precau- 
tions.   For  20  or  25  years  after  this  period,  the  journey 
was  made  but   feldom,  and  then  chiefly  by  Englifh- 
men,  who  lodged  with   the  curate :  for  when  I  was 
there  in  1760,  and  even  for  four  or  five  year  after- 
wards, there  was  no  habitable  houfe  except  one  or  two 
miferable  inns,  like  thofe  in  villages  that  are  little  fre- 
quented. But  now  that  this  expedition  has  gradually  be- 
come fo  fafhionable,  three  large  and  good  inns,  which 
have  been  fucceffively  built,  are  hardly  diffident  to  con- 
tain the  travellers  thateome  during  the  dimmer  from  all 
quarters. 

This  concourfe  of  drangers,  and  the  money  they 
leave  behind  them  at  Chamouni,  have  fomewhat  affec- 
ted the  ancient  fimplicity  of  the  inhabitants,  and  even 
the  purity  of  their  manners.  Nobody,  however,  has 
any  thing  to  fear  from  them  :  the  mod  inviolable  ffde- 
lity  is  obferved  with  refpect  to  travellers;  they  are  on- 
ly expofed  to  a  few  importunate  folicitations,  and  fome 
fmall  artifices,  dictated  by  the  extreme  eagernefs  with 
which  the  inhabitants  offer  their  fervices  as  guides. 

The  hope  of  obtaining  this  employment  brings  to- 
gether round  a  traveller,  aimed  all  the  men  in  every 
village  through  which  he  pafTes,  and  makes  him  believe 
that  there  are  a  great  many  in  the  valley  ;  but  there 
are  very  few  at  Chamouni  in  fummer.  Curiofity,  or 
the  hope  of  making  money,  draws  many  to  Paris  and 
into  Germany:  befides,  as  the  (hepherds  of  Chamouni 
have  the  reputation  of  excelling  in  the  making  of 
cheefe,  they  are  in  great  requed  in  the  Tarentaife,  in 
the  valley  of  Aode,  and  even  at  greater  didances;  and 
they  receive  there,  for  four  or  five  months  in  fummer, 
very  confiderable  wages.  Thus  the  labours  of  the  field 
devolve  almod  entirely  on  the  women,  even  fuch  as  in 
other  countries  fall  folely  on  the  men;  as  mowing, 
cutting  of  wood  and  threfhing:  even  the  animals  of 
the  fame  fex  are  not  fpared,  for  the  cows  there  areyo- 

ked  in  the  plough. 

Th« 
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Chamouni.  The  only  labours  that  belong  exclusively  to  the  men 
v  '  are  the  feeking  for  rock  cryftal,  and  the  chafe.  Hap- 
pily they  are  now  lefs  employed  than  formerly  in  the 
firft  of  thefe  occupations.  I  fay  happily,  for  many  of 
them  perifhed  in  this  purfuit.  The  hope  of  enriching 
themfelves  quickly  by  the  difcovery  of  a  cavern  filled 
with  fine  crystals,  was  fo  powerful  a  motive,  that  they 


when  the  creature  is  young,   and  he  dries  the  Skins  for  Chamov.ni; 
fale. 

But  if,  as  is  the  moft  common  cafe,  the  vigilant 
chamois  perceives  the  approach  of  the  hunter,  he  im- 
mediately takes  flight  among  the  glaciers,  through  the 
fnows,  and  over  the  moft  precipitous  rocks.  It  is  par- 
ticularly difficult  to  get  near  thefe  animals  when  there 


expofed  themfelves  in  the  fearch  to  the  moft  alarming     are.  feveral  together;   for  then  one  of  them,  while  the 


dangers;  and  hardiy  a  yearpaffed  without  fomeof  them 
perifhing  in  the  fnows,  or  among  the  precipices. 

The  principal  indication  of  the  grottos,  or  cryftal 
ovens,  as  they  are  here  called,  are  veinsof  quartz,  which 
appear  on  the  outfide  of  the  rocks  of  granite,  or  of  the 
laminated  rock.  Thefe  white  veins  are  feen  at  a 
diftance,  and  often  at  great  heights,  on  vertical  and  in- 
acceffible  places.  The  adventurers  endeavour  to  arrive 
at  thefe,  either  by  fabricating  a  road  acrofs  the  rocks, 
or  by  letting  themfelves  down  from  above  fbfpended  by 
ropes.  When  they  reach  the  place,  they  gently  ftrike 
the  rock  ;  and  if  the  ftone  returns  a  hollow  found,  they 
endeavour  to  cpen  it  with  a  hammer,  or  to  blow  it  up 
with  powder.  This  is  the  principal  method  of  fearch- 
ing  :  but  young  people,  and  even  children,  often  go  in 


reft  are  feeding,  ftands  as  a  centinel  on  the  point  of 
fnme  rock  that  commands  a  view  of  the  avenues  lead- 
ing to  the  pafiure  ;  and  as  foon  as  he  perceives  any  ob- 
ject of  alarm,  he  utters  a  fort  of  hifs,  at  which  the 
others  inftantly  gather  round  him  to  judge  for  them- 
felves of  the  nature  of  the  danger  :  if  it  is  a  wild  beaSt, 
or  a  hunter,  the  moft  experienced  puts  himfclf  at  the 
head  of  the  flock  ;  and  away  they  fly,  ranged  in  a  line, 
to  the  moft  inacceflible  retreats. 

It  is  here  that  the  fatigues  of  the  hunter  begin  ;  in- 
stigated by  his  paffion  for  the  chafe,  he  is  infenfible  to 
danger  ;  he  palfes  over  fnows,  without  thinking  of  the 
horrid  precipices  they  conceal  5  he  intangles  himfelf 
among  the  moft  dangerous  paths,  and  bounds  from 
rock  to  rock,  without  knowing  how  he  is  to  return. 


queft  of  thefe  cryftals  over  the  glaciers,   where    the     Night  often  furprifes  him  in  the  midft  of  his  purfuit ; 


rocks  have  lately  fallen  down.  But  whether  they  con- 
fider  thefe  mountains  as  nearly  exhaufted,  or  that  the 
quantity  of  cryftal  found  at  Madagafcar  has  too  much 
lowered  the  price  of  this  foffil,  there  are  now  but  few 
people  that  go  in  fearch  of  it,  and  perhaps  there  is  not 
a  tingle  perfon  at  Chamouni  that  makes  it  his  only  oc- 
cupation. They  go  however  occasionally,  as  to  a  party 
of  pleafure. 

But  the  chafe  of  the  Chamois  goat,  as  dangerous, 
and  perhaps  more  fo  than  the  feeking  for  cryftal,  ftill 
occupies  many  inhabitants  of  the  mountains,  and  car- 
ries off,  in  the  flower  of  their  age,  many  men  whofe 
lives  are  moft  valuable  to  their  families.  And  when 
we  are  informed  how  this  chafe  is  carried  on,  we  will 
be  aftonifhed  that  a  conrfe  of  life,  at  once  fo  laborious 
and  perilous,  Should  have  irrefiftible  attractions  for  thofc 
who  have  been  accuftomed  to  it. 


but  he  does  not  for  that  reafon  abandon  it ;  he  hopes 
that  the  fame  caufe  will  arreft  the  flight  of  the  chamois,, 
and  that  he  will  next  morning  overtake  them.  Thus 
he  paffes  the  night,  not  at  the  foot  of  a  tree,  like  the 
hunter  of  the  plain  ;  not  in  a  grotto,  foftly  reclined 
on  a  bed  of  mofs,  but  at  the  foot  of  a  rock,  and 
often  on  the  bare  points  of  Shattered  fragments,  with- 
out the  fmallell  Shelter.  There,  all  alone,  without 
fire,  without  light,  he  draws  from  his  bag  a  bit  of 
cheefe,  with  a  morfel  of  oaten  bread,  which  make 
his  common  food  :  bread  fo  dry,  that  be  is  Sometimes 
obliged  to  break  it  between  two  Stones,  or  with  the 
hatchet  he  carries  with  him  to  cut  out  Steps  in  the 
ice.  Having  thus  made  his  folitary  and  frugal  repaSt, 
he  puts  a  Stone  below  his  head  for  a  pillow,  and  goes 
to  Sleep,  dreaming  on  the  rout  which  the  chamois  may 
have  taken.    But  foon  he  is  awakened  by  the  frefhnefs 


The  Chamois  hunter  generally  fets  out  in  the  night,     of  the  morning;  he  gets  up,  benumbed  with  cold; 


that  he  may  reach  by  break  of  day  the  moft  elevated 
paftnres  where  the  goats  come  to  feed,  before  they  ar- 
rive. As  foon  as  he  difcovers  the  place  where  he  hopes 
to  find  them,  he  Surveys  it  with  his  glafs.  If  he  finds 
none  of  tbem  there,  he  proceeds  always  afcending  : 
whenever  he  defcries  any,  he  endeavours  to  get  above 


Surveys  the  precipices  which  he  muft  traverfe  in  order 
to  overtake  his  game  ;  drinks  a  little  brandy,  of  which 
he  is  always  provided  with  a  fmall  portion,  and  fets  out 
to  encounter  new  dangers.  Hunters  Sometimes  re- 
main in  thefe  Solitudes  for  feveral  days  together,  during 
which  time  their  families,  their  unhappy  wives  in  par- 


them,  either  by  Stealing  along  fome  gully,  or  getting     ticular,  experience  a  State  of  the  moft  dreadful  anxiety  : 


behind  fome  rock  or  eminence.  When  he  is  near 
enough  to  distinguish  their  horns,  which  is  the  mark 
by  which  he  judges  of  the  diftance,  he  rcfts  his  piece 
on  a  rock,  takes  his  aim  with  great  compofure,  and 
rarely  miffes.  This  piece  is  a  rifle-barrelled  carabine, 
into  which  the  ball  is  thruft,  and  thefe  carabines  .often 
contain  two  charges,  though  they  have  but  one  barrel  ; 
the  charges  are  put  one  above  another,  and  are  fired 
in  fucceffion.  If  he  has  wounded  the  chamois,  he  runs 
to  his  prey,  and  for  fecurity  he  ham  Strings  it ;  then  he 
confiders  his  way  home:  if  the   road  is  difficult,   he 


they  dare  not  go  to  reft  for  fear  of  feeing  their  hufbands 
appear  to  them  in  a  dream  ;  for  it  is  a  received  opinion 
in  the  country,  that  when  a  man  has  perilhed,  either 
in  the  fnow,  or  on  fome  unknown  rock,  he  appears  by 
night  to  the  perfon  he  held  moft  dear,  defcribes  the 
place  that  proved  fatal  to  him,  and  requefts  the  per- 
formance of  the  laft  duties  to  his  corpfe. 

"  After  this  picture  of  the  life  which  the  cha-  pCyagt 
mois  hunters  lead,  could  one  imagine  that  this  chafe  dam  Us 
would   be   the   object    of    a  paffion    abfolutely    unfur-  -Alpa,  fsr 

oumable  ?  I  knew  a  well-made,  handfome  man,  who  M%  Saf~ 


m— 

fkins  the  chamois,  and  leaves  the  carcafe  ;  but,  if  it  is  had  juft  married  a  beautiful  woman: — '  My  grand--'" 
practicable,  he  throws  the  animal  on  his  Shoulders,  and  father,  faid  he  to  me,  loft  his  life  in  the  chafe  ;~fo  did 
bears  him  to  his  village,  though  at  a  great  diftance,  my  father  ;  and  I  am  perfuaded,  that  I  too  Shall  die  in 
and  often  over  frightful  precipices:  he  feeds  his  fa-  the  fame  manner:  this  bag  which  I  carry  with  me 
roily  with  the  fleSh,    which  is  excellent,    efpecially    when  1  hunt  1  call  my  grave-cloaths,  fcr  I  am  fure  I, 

will 


re, 

tern. 
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^'Iramouni.  will   have  no  other;  yet  if  you  mould  offer  to  make 

v_ — v 1  my.  fomme  on  condition    of   abandoning    the    chafe 

of  the  chamois,  I  could  not  confenr.  I  made  fome 
excnrfions  on  the  Alps  with  this  man  :  his  ftrength 
and  addrefs  were  aftonilhing  :  but  his  temerity  was 
greater  than  his  ftrength  ;  and  I  have  heard,  that, 
two  years  afterwards,  he  miffed  a  ftep  on  the  brink 
of  a  precipice,  and  met  with  the  fate  he  had  ex- 
peeled. 

"  The  few  who  have  grown  old  in  this  employment 
hear  upon  their  faces  the  marks  of  the  life  they  have 
led.  A  favage  look,  fomething  in  it  haggard  and  wild, 
makes  them  be  known  in  the  midlt  of  a  crowd,  even 
when  they  are  not  in  their  hunting  drefs.  And  un- 
doubtedly it  is  this  ill  look  which  makes  fome  fuperfti- 
tious  peafants  believe  that  they  are  forcerers,  that 
they  have  dealings  with  the  devil  in  their  folitudes, 
and  that  it  is  he  who  throws  them  down  the  rocks. 
What  then  can  be  the  paflionate  inducement  to  this 
_courfe  of  life  ?  It  is  not  avarice,  at  leaf!:  it  is  not 
an  avarice  confiftent  with  reafon  :  the  moft  beautiful 
chamois  is  never  worth  more  to  the  perfon  that  kills 
it  than  a  dozen  of  francs,  even  including  the  value  of 
its  flefh  ;  and  now  that  the  number  is  fo  much  dimi- 
nifhed,  the  time  loft  before  one  can  be  taken  is  much 
more  than  its  value.  But  it  is  the  very  dangers  that 
attend  the  purfuit,  thofe  alternations  of  hope  and  fear, 
the  continual  agitation  and  exercife  which  thefe  emo- 
tions pioduce  in  the  mind,  that  inftigate  the  hunter  : 
they  animate  him  as  they  do  the  gamfter,  the  warrior, 
the  failor,  and  even  to  a  certain  degree,  the  naturalift 
of  the  Alps  ;  whofe  life,  in  fome  meafure,  pretty  much 
refembles  that  of  the  hunter  whofe  manners  we  have 
defcribed." 

But  there  is  another  kind  of  hunting,  which  is  nei- 
ther dangerous  nor  laborious,  nor  fatal  to  any  one  but 
to  the  poor  animals  that  are  the  obj eels  of  it. — Thefe 
are  the  marmots,  animals  that  inhabit  the  high  moun- 
tains ;  where  in  fummer  they  fcoop  out  holes,  which 
they  line  with  hay,  and  retire  to  at  the  beginning  of 
autumn  :  here  they  grow  torpid  with  the  cold,  and 
remain  in  a  fort  of  lethargy,  till  the  warmth  of  the 
fpring  returns  to  quicken  their  languid  blood,  and  to 
recal  them  to  life.  When  it  is  fuppofedthat  they  have 
retired  to  their  winter  abode,  and  before  the  fnow  has 
covered  the  high  paftures  where  their  holes  are  made, 
people  go  to  unharbour  them.  They  are  found  from 
10  to  12  in  the  fame  hole,  heaped  upon  one  another, 
and  buried  in  thehay.  Their  fleep  is  fo  profound,  that 
the  hunter  often  puts  them  into  his  bag,  and  carries 
them  home  without  their  awaking.  The  flefh  of  the 
young  is  good,  though  it  taftes  of  oil,  and  fmells  fome- 
what  of  mufk  ;  the  fat  is  ufed  in  the  cure  of  rheuma- 
tifms  and  pains,  being  rubbed  on  the  parts  affecled  ; 
but  the  fkin  is  of  little  value,  and  is  fold  for  no  more 
than  five  or  fix  fols.  Notwithftanding  the  little  benefit 
they  reap  from  it,  the  people  of  Chamouni  go  in  queft 
of  this  animal  with  great  eagernefs,  and  its  numbers 
accordingly  diminifh  very  fenfibly. 

It  has  been  faid,  that  marmots,  in  order  to  tranfport 
the  hay  into  their  holes,  ufe  one  of  their  number  laid 
on  his  back  as  a  cart  ;  but  this  is  fabulous,  for  they  are 
feen  carrying  the  hay  in  their  mouths.  Nor  is  it  for 
food  that  they  gather  it,  but  for  a  bed,  and  in  order  to 
fen  out  the  cold,  and  to  guard  the  avenues  of  their  re- 


treat from  enemies.  When  they  are  taken  in  autumn,  chamouni. 
their  bowels  are  quite  empty,  and  even  as  clean  as  if  * — -v— ■*' 
they  had  been  wafhed  with  water  ;  which  proves  that 
their  torpidity  is  preceded  by  a  faft,  and  even  by  an 
evacuation  :  a  wife  contrivance  of  Nature  for  prevent- 
ing their  accumulated  fseces  from  growing  putrid,  or 
too  dry,  in  the  long  lethargy  they  are  expofed  to. 
They  alfo  continue  a  few  days  after  their  revival  with- 
out eating,  probably  to  allow  the  circulation  and  di- 
geftive  power  to  recover  their  aclivity.  At  firft,  leav- 
ing their  holes,  they  appear  ftupid  and  dazzled  with 
the  light  :  they  are  at  this  time  killed  with  flicks,  as 
they  do  not  endeavour  to  fly,  and  their  bowels  are  then 
alfo  quite  empty.  They  are  not  very  lean  when  they 
awake,  but  grow  more  fo  for  a  few  days  after  they  firft 
come  abroad.  Their  blood  is  never  congealed,  how- 
ever profound  their  fleep  may  be  ;  for  at  the  time  that 
it  is  deepeft,  if  they  are  bled,  the  blood  flows  as  if  they 
were  awake. 

In  thefe  countries  the  period  is  fo  ihort  between  the 
difTolution  of  the  fnow  and  its  return,  that  grain  has 
hardly  time  to  come  to  maturity.  Mr  Saflure  men- 
tions a  very  ufeful  and  ingenious  praclice,  invented  by 
mountaineers  of  the  Argentiere,  for  enlarging  this  pe- 
riod. "  I  obferved  (fays  he),  in  the  middle  of  the  val- 
ley, feveral  large  fpaces  where  the  furface  of  the  fnow 
exhibited  a  fingular  appearance,,  fomewhat  refembling 
a  piece  of  white  cloth  fpotted  with  black.  While  I 
was  endeavouring  to  divine  the  caufe  of  this  phenome- 
non, I  difcovered  feveral  women  walking  with  mea- 
fured  pace,  and  fowing  fomething  in  handfuls  that  was 
black  ;  and  which  being  fcattered,  regularly  diverging, 
on  the  furface  of  the  fnow,  formed  that  fpotted  ap- 
pearance that  I  had  been  admiring.  I  could  not  con- 
ceive what  feed  fhonld  be  fown  on  fnow  fix  feet  deep  ; 
but  my  guide,  aftonifhed  at  my  ignorance,  informed 
me,  that  it  was  black  earth  fprcad  upon  the  fnow  to 
accelerate  its  melting  ;  and  thus  to  anticipate,  by  a 
fortnight  or  three  weeks,  the  time  of  labouring  the 
fields  and  fowing.  I  was  flruck  with  the  elegant  fim- 
plicity  of  a  praclice  fo  ufeful,  the  efFecls  of  which  I  al- 
ready faw  very  evidently  in  places  which  had  not  been 
thus  treated  above  three  days. 

"  As  to  the  inhabitants  of  Chamouni,  the  men,  like 
thofe  of  moft  high  valleys,  are  neither  well-made  nor 
tall  :  but  they  are  nervous  and  ftrong,  as  are  alfo  the 
women.  They  do  not  attain  to  a  great  age  ;  men  of 
80  are  very  rare.  Inflammatory  difeafes  arc  the  moft 
fatal  to  them  ;  proceeding,  no  doubt,  from  obftrucled 
perfpiration,  to  which  the  inconftant  temperature  of  the 
climate  expofes  them. 

"  They  are  in  general  honeft,  faithful,  and  diligent 
in  the  praclice  of  religious  duties.  It  would,  for  in- 
ftance,  be  in  vain  to  perfuade  them  to  go  any  where  on 
a  holiday  before  hearing  mafs.  They  are  economical, 
but  charitable.  There  are  among  them  neither  hof- 
pitalsnor  foundations  for  the  poor  ;  but  orphans  and  old 
people,  who  have  no  means  of  fubfiflence,  are  enter- 
tained by  every  inhabitant  of  a  pariih  in  his  turn.  If 
a  man  is  prevented  by  age  or  infirmities  from  taking 
charge  of  his  affairs,  his  neighbours  join  among  them- 
felves  and  do  it  for  him. 

"  Their  mind  is  aclive  and  lively,  their  temper  gay, 
with  an  inclination  to  raillery  :  they  obferve,  with  fin- 
gular acotenefs,  the  ridiculous  in  ftrangers,  and    turn' 
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it  into  a  fund  of  very  facetious  merriment  among 
themfelves  ;  yet  they  are  capable  of  ferions  thinking: 
many  of  them  have  attacked  me  on  religious  and  me- 
'  taphyfical  fubjects;  not  as  prof  effing  a  different  faith 
from  theirs,  but  on  general  queftions,  which  ihowed 
they  had  ideas  independent  of  thofe  they  were  taught." 

CHAMPAGNE,  a  confiderable  province  of  France, 
about  162  miles  in  length,  and  112  m  breadth,  bound- 
ed on  the  north  by  Hainhalt  and  Luxemburg,  on  the 
eaft  by  Lorrain  and  the  Franche-Comte,  on  the  fouth 
by  Burgundy,  and  on  the  weft  by  the  ifle  of  France 
and  Soiifonnois.  It  has  a  great  number  of  rivers,  the 
principal  of  which  are  the  Meufe,  the  Seine,  theMarne, 
the  Aube,  and  the  Aine.  Its  principal  trade  confifts 
in  excellent  wine,  all  forts  of  corn,  linen  cloth,  woollen 
fluffs,  cattle,  and  fheep.  It  is  alfo  divided  into  the 
higher  and  lower,  and  Troys  is  the  capital  town.  Its 
fub-divifions  are  Champagne  Proper,  and  Rhemois,  the 
Retelois,  the  Pertois,  the  Vallage,  Bafigni,  the  Seno- 
nois,  and  the  Brie  Champenois. 

Champagne  Proper,  is  one  of  the  eight  parts  of 
Champagne,  which  comprehends  the  towns  of  Troys, 
Chalons,  St  Menehold,  Eperney,  and  Vertus. 

CHAMPAIN,  or  Point  Champain,  in  heraldry,  a 
mark  of  difhonour  in  the  coat  of  arms  of  him  who  kills 
a  prifoner  of  war  after  he  has  cried  quarter. 

CHAMPERTRY,  in  law,  a  fpecies  of  mainte- 
nance, and  punifhed  in  the  fame  manner  ;  being  a 
bargain  with  the  plaintiff  or  defendant  campum  par- 
tire,  "  to  divide  the  land,"  or  other  matter  fued  for 
between  them,  if  they  prevail  at  law;  whereupon 
the  champertror  is  to  carry  on  the  party's  fuit  at  his 
own  expence.  Thus  Chatnpart,  in  the  French  law, 
fignifies  a  fimilar  divifion  of  profits,  being  a  part  of  the 
crop  annually  due  to  the  landlord  by  bargain  or  cuitom. 
In  our  fenfe  of  the  word,  it  fignifies  the  purchafing  of 
a  fuit,  or  right  of  fuing;  a  practice  fo  much  abhorred 
by  our  law,  that  it  is  one  main  reafon  why  a  chofe  in 
action,  or  thing  of  which  one  hath  the  right  but  not 
the  poffeffion,  is  not  affignable  in  common  law  ;  becaufe 
no  man  fhould  purchafe  any  pretence  tofue  in  another's 
right.  Thefe  pefts  of  civil  fociety,  that  are  perpetu- 
ally endeavouring  to  difturb  the  repofe  of  their  neigh- 
bours, and  officioufly  interfering  in  other  mens  quar- 
rels, even  at  the  hazard  of  their  own  fortunes,  were 
feverely  animadverted  on  by  the  Roman  law  ;  and 
were  punifhed  by  the  forfeiture  of  a  third  part  of  their 
goods  and  perpetual  infamy.  Hitherto  alfo  muff,  be 
referred  the  provifion  of  the  ftatue  32  Henry  VIII. 
c.  9.  that  no  one  fhall  fell  or  purchafe  any  pretended 
right  or  title  to  land,  unlefs  the  vender  hath  received 
the  profits  thereof  for  one  whole  year  before  fnch  grant, 
or  hath  been  in  actual  poffeffion  of  the  land,  or  of  the 
reverfion  or  remainder ;  on  pain  that  both  purchafer 
and  vender  fhall  each  forfeit  the  value  of  fuch  land  to 
the  king  and  the  profecutor. 

CHAMPION,  a  perfon  who  undertakes  a  combat 
in  the  place  or  quarrel  of  another  ;  and  fometimes  the 
word  is  ufed  for  him  who  fights  in  his  own  caufe. 

It  appears  that  champions,  in  the  juft  fenfe  of 
the  word,  were  perfons  who  fought  inflead  of  thofe 
that,  by  cuftom,  were  obliged  to  accept  the  duel,  but 
had  a  juft  excufe  for  difpenling  with  it,  as  being  too 
old,  infirm,  or  being  ecclefiaftics,  and  the  like.  Such 
caufes  as  could  not  be  decided  by  the  courfe  of  com- 
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rcon  law,  were  often  tried  by  fingle  combat  ;  and  he  CTiatnpicm 
who  had  the  good  fortune  to  conquer,  was  always  re-         H 
puted  to  have  juftice   on   his   fide.      See  the  article 
Battel. 

Champion  of  the  King,  (campio  regis),  is  an  an- 
cient officer,  whofe  office  is,  at  the  coronation  of  Britifh 
kings,  when  the  king  is  at  dinner,  to  ride  armed 
cap-a-pee,  into  Weftminfter-Hall,  and  by  the  procla- 
mation of  an  herald  make  a  challenge,  "  That  if  any 
man  fhall  deny  the  king's  title  to  the  crown,  he  is 
there  ready  to  defend  it  in  fingle  combat,  &c"  which 
being  done,  the  king  drinks  to  him,  and  fends  him  a 
gilt  cup  with  a  cover  full  of  wine,  which  the  champion 
drinks,  and  hath  the  cup  for  his  fee.  This  office,  at 
the  coronation  of  king  Richard  II.  when  Baldwin 
Freville  exhibited  his  petition  for  it,  was  adjudged 
from  him  to  his  competitor  Sir  John  Dymocke  (both 
claiming  from  Mansion),  and  hath  continued  everfince 
in  the  family  of  the  Dymockes  ;  who  hold  the  manor 
of  Sinvelfby  in  Lincolnshire,  hereditary  from  the  Mar- 
mions  by  grand  ferjeantry,  viz.  that  the  lord  thereof 
mail  be  the  king's  champion  as  aforefaid.  Accordingly 
Sir  Edward  Dymocke  performed  this  office  at  the  coro- 
nation of  king  Charles  II.  a  perfon  of  the  name  of  Dy- 
mocke performed  at  the  coronation  of  his  prefent  ma- 
jefty  George  the  third. 

CHAMPLAIN,  (Samuel  de)  a  celebrated  French 
navigator,  the  founder  of  the  colony  of  New  France, 
or  Canada.  He  built  Quebec  ;  and  was  the  firft  go- 
vernor of  the  colony  in  1603.     Died  after  1649.     See 

OjJEBEC. 

CHANANAEI,(anc.  geog.)  thename  of  the  ancient, 
inhabitants  of  Canaan  in  general,  defcendants  of  Ca- 
naan ;  but  peculiarly  appropriated  to  fome  one  branch  ; 
though  uncertain  which  branch  or  fon  of  Canaan  it 
was,  or  how  it  happened  that  they  preferred  the  com- 
mon gentilitious  name  to  one  more  appropriated  as  de- 
fcendants of  one  of  the  fons  of  Canaan  :  unlefs  from 
their  courfe  of  life,  as  being  in  the  mercantile  way, 
the  import  of  thename  Canaan  ;  and  for  which  their 
fituation  was  greatly  adapted,  they  living  on  the  fea 
and  about  Jordan,  and  thus  occupying  the  greater  part 
of  the  Land  of  Promife. 

CHANCE,  a  term  we  apply  to  events,  to  denote 
that  they  happen  without  any  neceffary  or  foreknown, 
caufe.     See  Cause. 

Our  aim  is,  to  afcribe  thofe  things  to  chance,  which 
are  not  neceffarily  produced  as  the  natural  effects  of 
any  proper  caufe  :  but  our  ignorance  and  precipitancy 
lead  us  to  attribute  effects  to  chance,  which  have  a  ne- 
ceffary and  determinate  caufe. 

When  we  fay  a  thing  happens  by  chance,  we  really 
mean  no  more  than  that  its  caufe  is  unknown  to  us  :.-. 
nor,  as  fome  vainly  imagine,  that  chance  itfelfcanbe 
the  caufe  of  any  thing. 

The  cafe  of  the  painter,  who,  unable  to  exprefs 
the  foam  at  the  mouth  of  a  horfe  he  had  painted, 
threw  his  fponge  in  defpair  at  the  piece,  and,  by 
chance,  did  that  which  he  could  not  before  do  by  de- 
fign,  is  an  eminent  inftance  of  the  force  of  chance  :■ 
yet,  it  is  obvious,  all  we  here  mean  by  chauce,  is, 
that  the  painter  was  not  aware  of  the  effect  ;  or  that 
he  did  not  throw  the  fponge  with  fuch  a  view  :  not  but 
that  he  actually  did  every  thing  neceffary  to  produce 
the  effett  ;  infomucb,  that,  confidering  the  direction 
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Chance,  wherein  he  threw  his  fponge,  together  with  its  form, 
fpecific  gravity,  the  colours  wherewith  it  was  fm  eared-, 
and  the  diltance  of  the  hand  from  the  piece,  it  wasim- 
pofhble,  on  the  prefent  fyftem  of  things,  the  effect 
fhould  not  follow. 

Chance  is  frequently  perfonificd,  and  erected  into  a 
chimerical  being,  whom  we  conceive  as  acting  arbitra- 
rily, and  producing  all  the  effects  whofe  real  caufes  do 
not  appear  to  us  :  in  which  fenfe  the  word  coincides 
with  the  Ti/^M,  fortuna,  of  the  ancients. 

Chance  is  alfo  ufed  for  the  manner  of  deciding 
things,  the  conduct  or  direction  whereof  is  left  at  large, 
and  not  reducible  to  any  determinate  rules  or  meafurcs  ; 
or  where  there  is  no  ground  for  preference  :  as  at  cards, 
dice,  lotteries,  &c. 

For  the  Laws  of  Chance,  or  the  proportion  of  Hazard 
in  Gaming,  fee  Game. 

The  ancient  fortilege,  or  chance,  M.Placette  obferves, 
was'inftituted  by  God  himfelf ;  and  in  the  Old  Tefta- 
ment  we  find  feveral  Handing  laws  and  exprefs  com- 
mands which  prefcribed  its  ufe  on  certain  occafions  : 
hence  the  Scripture  fays,  "  The  lot,  or  chance,  fell  on 
Matthias,"  when  it  was  in  queltion  who  fhould  fill  Ju- 
das's  place  in  the  apoftolate. 

Hence  alfo  arofe  the  fortes  fanErorum;  or  method  of 
determining  things,  among  the  ancient  Chriftians,  by 
opening  fome  of  the  facred  books,  and  pitching  on  the 
firfl  verfe  they  caft  their  eye  on,  as  a  hire  prognoltic 
of  what  was  tobefal  them.  The  fortes  Homerica,  Vir- 
giliana,  Pranejlinx,  &c.  ufed  by  the  heathens,  were 
with  the  fame  view,  and  in  the  fame  manner.  See 
Sortes. 

St  Auguftin  feems  to  approve  of  this  method  of  de- 
termining things  future,  and  owns  that  he  had  practifed 
it  himfelf  ;  grounded  on  this  fuppofition,  that  God  pre- 
sides over  chance  ;  and  on  Prov.  xvi.  33. 

Many  among  the  modern  divines  hold  chance  to 
be  conducted  in  a  particular  manner  by  Providence; 
and  efteem  it  an  extraordinary  way  which  God  ufes 
to  declare  his  will,  and  a  kind  of  immediate  revela- 
tion. 

Chance- Medley,  in  law,  is  where  one  is  doing  a 
lawful  act,  and  a  perfon  is  killed  by  chance  thereby  ; 
for  if  the  act  be  unlawful,  it  is  felony.  If  a  perfon. 
caft,  not  intending  harm,  a  ftone,  which  happens  to 
hit  one,  whereof  he  dies  ;  or  fhoots  an  arrow  in  an 
highway,  and  another  that  pafleth  by  is  killed  there- 
with j  or  if  a  workman,  in  throwing  down  rnbbifh 
from  a  houfe  after  warning  to  take  care,  kills  a  perfon  ; 
or  a  fchoolmafter  in  correcting  his  fcholar,  a  mafter 
his  fervant,  or  an  officer  in  whipping  a  criminal  in  a 
reafonable  manner,  happens  to  occafion  his  death  ;  it 
is  chance-medley  and  mifadventure.  But  if  a  man 
throw  ftones  in  a  highway  where  perfons  ufually  pafs  ; 
or  fhoot  an  arrow,  &c.  in  a  market-place  among  a 
great  many  people  ;  or  if  a  workman  caft  down  rnb- 
bifh  from  a  houfe  in  cities  and  towns  where  people  are 
continually  paffing  ;  or  a  fchoolmafter,  &c.  correct 
his  fervant  or  fcholar,  &c.  exceeding  the  bounds  of 
moderation;  it  is  manflaughter  :  and  if  with  an  im- 
proper inftrument  of  correction,  as  with  a  fvvord  or 
iron  bar,  or  by  kicking,  ftamping,  &c.  in  a  cruel 
manner,  it  is  murder,  if  a  man  whips  his  horfe  in  a 
ftreet  to  make  him  gallop,  and  the  horfe  runs  over  a 
child  and  kills  it,  it  is  manflaughter :  but  if  another  whips 
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the  horfe,  it  is  manflaughter  in  him,  and  chance-medley  Channel, 
in  the  rider.  And  if  two  are  fighting,  and  a  third  Chancellor, 
perfon  coming  to  part  them  is  killed  by  one  of  them 
without  any  evil  intent,  yet  this  is  murder  in  him,  and 
not  manflaughter  by  chance-medley  or  mifadventure. 
In  chance-medley,  the  offender  forfeits  his  goods  ;  but 
huth  a  pardon  of  courfe. 

CHANCEL,  is  properly  that  part  of  the  choir  of  a 
church,  between  the  altar  or  communion-table  and  the 
baluftrade  or  rail  that  inclofes  it,  where  the  minifler 
is  placed  at  the  celebration  of  the  communion.  The 
word  comes  from  the  Latin  caricellus,  which  in  the  lower 
Latin  is  ufed  in  the  fame  fenfe,  from  cancelli,  "  lattices 
or  crofs  bars,"  wherewith  the  chancels  were  anciently 
encompaffed,  as  they  now  are  with  rails.  The  right 
of  a  feat  and  a  fepulchre  in  the  chancels  is  one  of  the 
privileges  of  founders. 

CHANCELLOR,  was  at  firft  only  a  chief  notary 
or  fcribe  under  the  emperors  ;  and  was  called  cancella- 
rius,  becaufe  he  fat  behind  a  lattice  (in  Latin  cancel- 
lus)  to  avoid  being  crowded  by  the  people  :  though 
fome  derive  the  word  from  cancellare,  "  tocancel"  (See 
Chancery).  This  office  was  afterwards  inverted 
with  feveral  judicial  powers,  and  a  general  fuperinten- 
dency  over  the  reft  of  the  officers  of  the  prince.  From 
the  Roman  empire  it  pafled  to  the  Roman  church, 
ever  emulous  of  imperial  ftatc  :  and  hence  every  bifhop 
has  to  this  day  his  chancellor,  the  principal  judge  of 
his  coniiftory.  And  when  the  modern  kingdoms  of 
Europe  were  eftabliihed  upon  the  ruins  of  the  empire, 
almoft  every  ftate  preferved  its  chancellor  with  differ- 
ent jurifdictions  and  dignities,  according  to  their  dif- 
ferent conftitutions.  But  in  all  of  them  he  feems  to 
have  had  the  fupervifion  of  all  charters,  letters,  and  fuch 
other  public  instruments  of  the  crown  as  were  authen- 
ticated in  themoftfolemn  manner:  and  therefore,  when 
feals  came  in  ufe,  he  had  always  the  cuftody  of  the  king's 
great  feal. 

Lord  High  Chancellor  of  Great  Britain,  or  Lord 
Keeper  of  the  Great  Seal,  is  the  higheft  honour  of  the 
long  robe,  being  created  by  the  mere  delivery  of  the 
king's  great  feal  into  his  cuftody  ;  whereby  be  be- 
comes, without  writ  or  patent,  an  officer  of  the  greateft 
weight  and  power  of  any  now  fubfifting  in  that  kingdom. 
He  is  a  privy  counfellor  by  his  office  ;  and,  according 
to  Lord  Chancellor  Ellefmere,  prolocutor  of  the  houfe 
of  lords  by  prefcription.  To  him  belongs  the  appoint- 
ment of  all  the  jultices  of  the  peace  throughout  the 
kingdom.  Being  in  former  times  commonly  an  eccle- 
fiaftic  (for  none  elfe  were  then  capable  of  an  office  fo 
convtrfant  in  writing),  and  prefding  over  the  royal 
chapel,  he  became  keeper  of  the  king's  confeience; 
vifitor,  in  right  of  the  king,  of  all  hofpitals  and  col- 
leges of  the  king's  foundation  ;  and  patron  of  all  the 
king's  livings  under  the  value  of  L.  20 per  annum  in  the 
king's  books.  He  is  the  general  guardian  of  all  in- 
fants, ideots,  and  lunatics  ;  and  has  the  general  fuper- 
intendance  of  all  charitable  ufes  in  the  kingdom.  And 
all  this  ovtr  and  above  the  vaft  extenfive  jurifdiction 
which  he  exercifes  in  his  judicial  capacity  in  the  court 
of  chancery.  He  takes  precedence  of  every  temporal 
lord  except  the  royal  family,  and  of  all  others  except 
the  archbifhop  of  Canterbury.     See  Chancery. 

Chancellor,  in  Scotland,  was  thechief  in  matters 
of  juftice.     In  the  laws  of  King  Malcolm  II.  he  is 
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placed  before  all  other  officers  ;  and  from  thefe  ir  ap- 
pears that  he  had  ihe  principal  direction  of  the  chan- 
cery, or  Chancellary  as  ir  is  called,  which  is  his  proper 
office.  He  had  the  cuftody  of  the  king's  feal ;  and  he 
was  the  king's  moll  intimate  counsellor,  as  appears  by 
an  old  law  cited  by  Sir  James  Balfour  :  "Thechan- 
cellar  fall  at  al  tymes  alhtt  the  king,  in  giving  him 
counfall  mair  fecretly  nor  the  reft  of  the  nobility,  to 
qhuais  ordinances  all  Qfficiaris,  als  well  of  the  reahne  as 
the  kingis  hous,  fonld  anfwer  and  obey.  The  chan- 
cellar  fall  be  ludgit  neir  unto  the  kingis  grace,  for 
keiping  of  his  bodie,  and  the  feill ;  and  that  he  may 
be  readie  baith  day  and  nicht  at  the  kingis  command." 
By  having  the  cuftody  of  the  great  feal,  he  had  an 
opportunity  of  examining  the  king's  grants  and  other 
deeds  which  were  to  pais  under  it,  and  to  cancel  them 
if  they  appeared  againft  law,  and  were  obtained  far- 
repritiouQy  or  by  falfe  fuggeftions. 

King  James  VI.  ordained  the  chancellor  to  have  the 
firft  place  and  rank  in  the  nation,  rat  tone  officii ;  by  virtue 
whereof  he  prefided  in  the  parliament,  and  in  all  courts 
of  judicature.  After  the  reftoration  of  King  Charles  II. 
by  a  particular  declaratory  law,  parliament  firft,  the 
lord  chancellor  was  declared,  by  virtue  and  right  of  his 
office,  prefident  in  all  the  meetings  of  parliament,  or 
other  public  judicatures  of  the  kingdom.  Although 
this  aft  was  made  to  declare  the  chancellor  prefident  of 
the  exchequer  as  well  as  other  courts,  yet  in  1663  the 
king  declared  the  treafurer  to  be  prefident  of  that 
court. 

The  office  of  lord  chancellor  of  Scotland  wasabolifhed 
by  the  Union,  their  being  no  farther  ufe  for  the  judi- 
cial part  of  this  office;  and,  to  anfwer  all  the  other  parts 
ef  the  chancellor's  office,  a  lord  keeper  of  the  great  feal 
was  erected,  with  a  falary  oi  L.  3000  a-year. 

Chancellor  of  a  Cathedral,  an  officer  that  hears 
leflbns  and  lectures  read  in  the  church,  either  by  him- 
felf  or  his  vicar;  to  correct  and  fet  right  the  reader 
when  he  reads  amifs ;  to  infpect  fchools;  to  hear 
caufes;  apply  the  feal ;  write  and  difpatch  the  letters 
of  the  chapter  ;  keep  the  books  ;  take  care  that  there 
be  frequent  preachings,  both  in  the  church  and  out 
of  it,  and  affign  the  office  of  preaching  to  whom  he 
pleafes. 

CHASCELLORofthe  Duchy  ofLancajler,  an  officer  ap- 
pointed chiefly  to  determine  controverfies  between  the 
king  and  his  tenants  of  the  duchy-laud,  and  otherwife 
to  direct  all  the  king's  affairs  belonging  to  that  court. 
See  DucHr-Court. 

CHANCELLORof  the  Exchequer,  an  officer  who  prefides 
in  that  court,  and  takes  care  of  the  in"ereft  of  the 
crown.  He  is  always  in  commiffion  with  the  lord- 
treafurer,  for  the  letting  of  crown-lands,  &c.  and  has 
power,  with  others,  to  compound  for  forfeitures  of 
lands  upon  penal  ftatutes.  He  has  alfo  great  authority 
in  managing  the  royal  revenues,  and  in  matters  relating 
to  the  firft-fruits. 

Cu4\cellor  of  the  Order  of  the  Garter,  and  other  Mi- 
litary Orders, h  an  officer  whofeals  the  commiflions  and 
mandates  of  the  chapter  and  alfembly  of  the  knights, 
keeps  the  regifter  of  their  proceedings,  and  delivers  adts 
thereof  under  the  feal  of  their  order. 

Chancellor  of  an  Univerfity,  is  he  who  feals  the 
diplomas,  or  letters  of  degrees,  provifion,  &c.  given 
in  the  univerfity. 
Vol.  IV. 


The  chancellor'of  Oxford  is  ufually  one  of  the  prime  Chancellor 
nobility,  chofen  by  the  ftudents  thsmfelves  in  convo-  li 

carion.     He   is    their  chief   magistrate;   his  office    is,  Chancary.^ 
durante  vita,  to  govern   the  univerfity,   prefc-rve  and 
defend  its  rights  and  privileges,  convoke  ajTembHes, 
and  do  juftice  among  the  members  under  his  jurifdic- 
tion. 

Under  the  chancellor  is  the  vice-chancellor,  who  is 
chofen  annually,  being  nominated  by  the  chanceilors 
and  elected  by  the  univerfity  in  convocation.  He  is 
always  the  head  of  fome  college,  and  in  holy  orders. 
His  proper  office  is  to  execute  the  chancellor's  power, 
to  govern  the  univerfity  according  to  her  ftatutes,  tc 
fee  that  officers  and  ftudents  do  their  duty,  that  courts 
be  duly  called,  &c.  When  he  enters  upon  his  office, 
he  chocfes  four  pro-vice-chanctllors  out  of  the  heads 
of  the  colleges,  to  execute  his  power  in  his  abfeuce. 

The  chancellor  of  Cambridge  is  alfo  ufually  one  of 
the  prime  nobility,  and  in  moft  refpects  the  fame  as 
that  in  Oxford  ;  only  he  does  not  hold  his  office  duran- 
te vita,  but  may  be  elected  every  three  years.  Under 
the  chancellor  there  is  a  commifiary,  who  holds  a  court 
of  record  for  all  privileged  perfons  and  fcholars  under 
the  degree  of  mafter  of  arts,  •  where  all  caufes  are  tried 
and  determined  by  the  civil  and  ftatute  law,  and  by  the 
cuftom  of  the  univerfity. 

The  vicechancellorof  Cambridge  ischofen  annually 
by  the  fenate,  out  of  two  perfons  nominated  by  the 
heads  of  the  feveral  colleges  and  halls. 

Chancellor's  Court.     See  Universitv  Courts. 

CHANCERON,  in  natural  hiflory,  a  name  given, 
by  the  French  writers  to  the  fm.aH  caterpillar  that  eats 
the  corn,  and  does  vaft  mifchief  in  their  granaries.  Sec 
the  article  Corn -Butter fy\ 

CHANCERY,  the  higheft  court  of  juftice  in  Britain 
next  to  the  parliament,  and  of  very  ancient  institution. 
It  has  its  name  chancery  (cancellaria)  from  the  judge 
who  prefides  here,  the  lord  chancellor,  or  cancellarius; 
who,  according  to  Sir  Edward  Coke,  is  fo  termed  a 
cancellando,  from  cancelling  the  king's  letters  patent 
when  granted  contrary  to  law,  which  is  the  higheft 
point  of  his  jurifdiction.  In  chancery  there  are  two 
diftinct  tribunals  :  the  one  ordinary,  being  a  court  of 
common  law;  the  other  extraordinary,  being  a  court 
of  equity. 

1.  The  ordinary  legal  court  holds  pleas  of  recogni- 
zances acknowledged  in  the  chancery,  writs  of  fcire 
facias,  for  repeal  of  letters  patent,  writs  of  partition, 
&c.  and  alfo  of  all  petfonal  actions  by  or  againft  any 
officer  of  the  court.  Sometimes  a  fuperfdeas,  or  writ  Blaeljt. 
of  privilege,  hath  been  here  granted  to  difcharge  a  Cimeiettfi 
perfon  out  of  prifon  ;  one  from  hence  may  have  a  ha- 
beas  corpus  prohibition,  &c.  in  the  vacation  :  andherc 
a  fuhprua  may  be  had  to  force  witnefTes  to  appear  in 
other  courts,  when  they  have  no  power  to  call  them. 
But,  in  profecuting  caufes,  if  the  parlies  defcend  to 
ilTue,  this  court  cannot  try  it  by  jury;  but  the  lord 
chancellor  delivers  the  record  into  the  king's  bench  to 
be  tried  there;  and  after  trial  had,  it  is  to  be  remand- 
ed into  the  chancery,  and  there  judgment  given  :  tho' 
if  there  be  a  demurrer  in  law,  it  mall  be  argued  in  this 
court. 

In  this  court  is  alfo  kept  the  officiua  juftkla ;  out  cf 
which  all  original  writs  that  pafs  under  the  great  feal, 
all  comrui(5ons  of  charitable  ufes,  fewers,  bankruptcy, 

T  t  idiocy, 


C  H  A 


[    33°    3 


C  H  A 


Chancery. 

V 0 


idiocy,  lunacy,  and  the  like,  do  ifluc ;  and  for  which 
it  is  always  open  to  the  fubject,  who  may  there  at  any 
time  demand  and  have,  ex  debitojuftitia,  any  writ  that 
his  occafions  may  call  for.  Thefe  writs,  relating  to  the 
bufinefs  of  the  fubject,  and  the  returns  of  them,  were, 
according  to  the  fimplicity  of  ancient  times,  originally 
kept  in  a  hamper,  in  hanaperio  ;  and  the  others  (rela- 
ting to  fnch  matters  wherein  the  crown  is  mediately  or 
immediately  concerned)  where  preferved  in  a  little  lack 
or  bag,  in  parva  baga :  and  hence  hath  arifen  the  dif- 
tinclion  of  the  hanaper  office,  and  the  petty-bag  of- 
fice, which  both  belong  to  the  common  law-court  in 
chancery. 

2.  The  extraordinary  court,  or  court  of  equity,  pro- 
ceeds by  the  rules  of  equity  and  confeience ;  and  mo- 
derates the  rigour  of  the  common  law,  confidering  the 
intention  rather  than  the  -words  of  the  law.  It  gives 
relief  for  and  againft  infants  notwithftanding  their  mi- 
nority, and  for  and  againft  married  women  notwith- 
ftanding their  coverture.  All  frauds  and  deceits  for 
which  there  is  no  redrefs  at  common  law ;  all  breaches 
of  truft  and  confidence;  and  accidents,  as  to  relieve 
obligors,  mortgagers,  &c.  againft  penalties  and  for- 
feitures, where  the  intent  was  to  pay  the  debt,  are  here 
remedied  :  for  in  chancery,  a  forfeiture,  &c.  fhall  not 
bind,  where  a  thing  may  be  done  after  or  compenfa- 
tion  made  for  it.  Alfo  this  court  will  give  relief  againft 
the  extremity  of  unreafonable  engagements  entered 
into  without  confideration ,  oblige  creditors  that  are 
unreafonable  to  compound  with  an  unfortunate  debt- 
or; and  make  executors,  &c.  give  fecurity  and  pay 
intereft  for  money  that  is  to  lie  long  in  their  hands. 
This  court  may  confirm  title  to  lands,  though  one  hath 
loft  his  writings;  and  render  conveyances,  defective 
through  miftake,  &c.  good  and  perfect.  In  chancery, 
copy-holders  may  be  relieved  againft  the  ill  nfage  of 
their  lords;  inclofures  of  lands  that  are  common  be 
decreed ;  and  this  court  may  decree  money  or  lands 
given  to  charitable  ufes,  oblige  men  to  account  with 
each  other,  &c.  But  in  all  cafes  where  the  plaintiff 
can  have  his  remedy  at  law,  he  ought  not  to  be  relieved 
in  chancery  ;  and  a  thing  which  may  be  tried  by  a  jury 
is  not  triable  in  this  court. 

The  proceedings  in  chancery  are,  firft  to  file  the  bill 
of  complaint,  figned  by  fome  counfel,  fetting  forth  the 
fraud  or  injury  done,  or  wrong  fuftained,  and  praying 
relief:  after  the  bill  is  filed,  process  of fubpzna  ifTues  to 
compel  the  defendant  to  appear;  and  when  the  defen- 
dant appears,  he  puts  in  his  anfwer  to  the  bill  of  com- 
plaint, if  there  be  no  caufe  for  the  plea  to  the  jurifdic- 
tion  of  the  court,  in  difability  of  the  perfon,  or  in  bar, 
&c.  Then  the  plaintiff  brings  his  replication,  un- 
lefs  he  files  exceptions  againft  the  anfwer  as  infufficient, 
referring  it  to  a  mafter  to  report  whether  it  be  fufficient 
or  not ;  to  which  report  exceptions  may  alfo  be  made. 
The  anfwer,  replication,  rejoinder,  &c.  being  fettled, 
and  the  parties  come  10  iffue,  witnefTes  are  to  be  exa- 
mined upon  interrogatories,  either  in  court,  or  by  com- 
miffion  in  the  country,  wherein  the  parties  ufually  join  ; 
and  when  the  plaintiff  and  defendant  have  examined 
their  witnefTes,  publication  is  to  be  made  of  the  de- 
pofitions,  and  the  caufe  is  to  be  fet  down  for  hearing  ; 
after  which  follows  the  decree.  But  it  is  now  ufual 
to  appeal  to  the  Loufe  of  lords;  which  appeals  are  to 
be  figned  by  two  noted  counfel,  and  exhibited  by  way 


of  petition;  the  petition  or  appeal  is  lodged  with  the  Chandelier 
clerk  of  the  houfe   of  lords,   and  read   in  the  houfe,  II 

whereon  the  appellee  is  ordered  to  put  in  his  anfwer,  Chandler. 
and  a  day  fixed  for  hearing  the  caufe ;  and  after  coun- 
fel heard,  and  evidence  given  on  both  fides,  the  lords 
will   affirm   or  reverft    the   decree  of  the  chancery, 
and    finally  determine    the    caufe    by  a   majority   of 


votes,  &c. 


CHANDELIER,  in  fortification,  a  kind  of  move- 
able parapet,  confifting  of  a  wooden  frame,  made  of 
two  upright  flakes,  about  fix  feet  high,  with  crofs 
planks  between  them  ;  ferving  to  fupport  fafcines  t» 
cover  the  pioneers. 

CHANDERNAGORE,  a  French  fettlement  in  the 
kingdom  of  Bengal  in  the  Eaft-Indies.  It  lies  on  the 
river  Ganges,  two  leagues  and  a  half  above  Calcutta. 
The  diftrict  is  hardly  a  league  in  circumference,  and 
has  the  difadvantage  of  being  fomewhat  expofed  on  the 
weftern  fide  ;  but  its  habour  is  excellent,  and  the  air  is 
as  pure  as  it  can  be  on  the  banks  of  the  Ganges.  When- 
ever any  building  is  undertaken  that  requires  ftrength, 
it  mult  here,  as  well  as  in  all  other  parts  of  Bengal,  be 
built  upon  piles;  it  being  impoffible  to  dig  three  or  four 
feet  without  coming  at  water. 

CHANDLER, '(Mary)  diftinguifhed  by  her  talent 
for  poetry,  was  the  daughter  of  a  difTenting  minifter 
at  Bath  ;  and  was  born  at  Malmfbury  in  Wiltfbire,  in 
1687.  She  was  bred  a  milliner  ;  but  from  her  child- 
hood had  a  turn  for  poetry,  and  in  her  riper  years  ap- 
plied herfelf  to  the  ftudy  of  the  poets.  Her  poems, 
for  which  file  was  complimented  by  Mr  Pope,  breathe 
the  fpirit  of  piety  and  philofophy.  She  had  the  mis- 
fortune to  be  deformed,  which  determined  her  to  live 
fingle;  though  lhe  had  great  fvveetnefs  of  counte- 
nance, and  was  folicited  to  marry.  She  died  in  1 745, 
aged  58. 

Chandler,  (Dr  Samuel)  a  learned  and  refpectable 
difTenting  minifter,  defcended  from  anceftors  heartily 
engaged  in  the  caufe  of  religious  liberty,  and  fufferers 
for  the  fake  of  confeience  and  nonconformity ;  was 
born  at  Hungerford  in  Berks,  where  his  father  was  a 
minifter  of  considerable  worth  and  abilities.  Being  by 
his  literary  turn  deftined  to  the  miniflry,  he  was  at  firft 
placed  at  an  academy  at  Bridgewater,  and  from  thence 
removed  to  Gloucefter  under  Mr  Samuel  Jones.  A- 
mong  the  pupils  of  Mr  Jones  were  Mr  Jofeph  Butler, 
afterwards  bifhop  of  Durham,  and  Mr  Thomas  Seeker, 
afterwards  archbifhopof  Canterbury.  With  thefe  emi- 
nent perfons  he  contracted  a  friendfhip  that  continual 
to  the  end  of  their  lives,  notwithftanding  the  different 
views  by  which  their  conduct  was  afterwards  directed, 
and  the  different  fituations  in  which  they  were  placed. 

Mr  Chandler  having  finilhed  his  academical  ftudies, 
began  to  preach  about  July  1714;  and  being  foon  dif- 
tinguilhed by  his  talents  in  the  pulpit,  he  was  chofen 
in  1 71 6  minifter  of  the  Prefbyterian  congregation  at 
Peckham  near  London,  in  which  ftation  he  continued 
fome  years.  Here  he  entered  in  the  matrimonial  ftate, 
and  began  to  have  an  increafing  family,  when,  by  the 
fatal  Soiith-fea  fcheme  of  1720,  he  unfortunately  loft 
the  whole  fortune  which  he  had  received  with  his  wife. 
His  circumftances  being  thereby  embarrafTed,  and  his 
income  as  a  minifter  being  inadequate  to  his  expences, 
he  engaged  in  the  trade  of  a  bookfeller,  and  kept  a 
fhop  in  the  Poultry,  London,  for  about  two  ox  tbrsc 
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Gfcandler.  years,  flill  continuing  to  difcharge  the  duties  of  the 

1 v '  paftoral  office.  He  alfo  officiated  as  joint  preacher  with 

the  learned  Dr  Lardner  of  a  winter  weekly  evening 
lecture  at  the  meeting-hoiife  in  the  Old  Jewry,  London  : 
in  which  meeting  he  was  eftablifhed  affiftant  preacher 
about  the  year  1725*  and  then  as  the  paftor.  Here 
he  miniftered  to  the  religious  improvement  of  a  very 
refpectable  congregation  for  40  years  with  the  greatefl 
applaufe  ;  and  with  what  diligence  and  application  he 
improved  the  vacancies  of  time  from  his  paftoral  duties, 
for  improving  himfelf  and  benefiting  the  world,  will 
appear  from  his  many  writings  on  a  variety  of  import- 
ant fubjects.  While  he  was  thus  laudably  employed, 
not  only  the  universities  of  Edinburgh  and  Aberdeen 
gave  him,  without  any  application,  teftimonies  of  their 
efteem  in  diplomas,  conferring  on  him  the  degree  of 
D.  D.  but  he  alfo  received  offers  of  preferment  from 
fome  of  the  governors  of  the  eftablifhed  church,  which 
he  nobly  declined.  He  had  likewife  the  honour  of  be- 
ing afterwards  elected  F.  R.  and  A.  SS. 

On  the  death  of  George  II.  in  1760,  Dr  Chandler 
publifhed  a  fermon  on  that  event,  in  which  he  compa- 
red that  prince  to  King  David.  This  gave  rife  to  a 
pamphlet,  which  was  printed  in  the  year  1761,  intitled 
"  The  Hiftory  of  the  Man  after  God's  own  Heart  ;" 
wherein  the  author  ventured  to  exhibit  King  David  as 
an  example  of  perfidy,  luft,  and  cruelty,  fit  only  to  be 
ranked  with  a  Nero  or  a  Caligula  ;  and  complained  of 
the  infult  that  had  been  offered  to  the  memory  of  the 
late  Britifh  monarch  by  Dr  Chandler's  parallel  between 
him  and  the  kins;  of  Ifrael.  This  attack  occafioned 
Dr  Chandler  to  publifh  in  the  following  year  "  A  Re- 
view of  the  Hiftory  of  the  Man  after  God's  own  Heart ; 
in  which  the  Falfehoods  and  Mifreprefentations  of  the 
Hiftorian  are  expofed  and  corrected."  He  alfo  pre- 
pared for  the  prefs  a  more  elaborate  work,  which  was 
afterwards  publiflied  in  two  volumes  8vo,  under  the  fol- 
lowing title  :  "  A  Critical  Hiftory  of  the  Life  of  Da- 
vid :  in  which  the  principal  Events  are  ranged  in  Or- 
der of  time;  the  chief  Objections  of  Mr  Bayle  and 
ethers  againft  .the  Character  of  this  Prince,  and  the 
Scripture  Account  of  him,  and  the  Occurrences  of  his 
Reign,  are  examined  and  refuted  ;  ami  the  Pfalms  which 
refer  to  him  explained."  As  this  was  the  laft,  it  was 
likewife  one  of  the  beft,  of  Dr  Chandler's  productions. 
The  greateft  part  of  this  work  was  printed  off  at  the 
time  of  our  author's  death,  which  happened  May  8th 
1766,  aged  73.  During  the  lafl  year  of  his  life,  he 
was  vifued  with  frequent  returns  of  a  very  painful  difor- 
der,  which  he  endured  with  great refignation  andChri- 
flian  fortitude.  He  was  interred  in  the  burying-ground 
at  Bunhill-fields  on  the  16th  of  the  month  ;  and  his 
funeral  was  very  honourably  attended  by  minifters  and 
other  gentlemen.  He  cxprefsly  defired,  by  his  laft  will, 
that  no  delineation  of  his  character  might  be  given  in 
his  funeral  fermon,  which  was  preached  by  Dr  Amory. 
He  had  feveral  children ;  two  fons  and  a  daughter  who 
died  before  him,  and  three  daughters  who  furvived 
him  ;  two  of  whom  are  yet  living,  and  both  married, 
one  of  them  to  the  Rev.  Dr  Harwood. 

Dr  Chandler  was  a  man  of  very  extenfive  learningand 
eminent  abilities  ;  his  apprehenfion  was  quick  and  his 
judgment  penetrating;  he  had  a  warm  and  vigorous  ima- 
gination ;  he  was  a  very  inflictive  and  animated  preach- 
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er  ;  and  his  talents  in  the  pulpit  and  as  a  writer  procured  CKaiidler, 
him  very  great  and  general  efteem,  not  only  among  the  Chang- 
difTenters,  but  among  large  numbers  of  the  eftablifhed 
church.  He  was  principally  inftrumentalin  theeftablifh- 
ment  of  the  fund  for  relieving  the  widows  and  orphans 
of  poor  Proteftant  difTenting  minifters  :  the  plan  of  it 
was  firft  formed  by  him ;  and  it  was  by  his  intereft  and 
application  to  his  friends  that  many  of  the  fubferiptions 
for  its  fupport  were  procured. 

In  1768,  four  volumes  of  our  author's  fermons  were 
publifhed  by  Dr  Amory,  according  to  his  own  direc- 
tions in  his  laft  will  ;  to  which  was  prefixed  a  neat 
engraving  of  him,  from  an  excellent  portrait  by  Mr 
Chamberlin.  He  alfo  expreffed  a  defire  to  have  fome 
of  his  principal  pieces  reprinted  in  four  volumes  8vo  : 
propofals  were  accordingly  publiflied  for  that  purpofe, 
but  did  not  meet  with  fufficient  encouragement.  But 
in  1777,  another  work  of  our  author  was  publifhed  in 
one  volume  4to,  under  the  following  title:  "  A  Para- 
phrafe  and  Notes  on  the  Epiftles  of  St  Paul  to  the 
Galatians  and  Ephefians,  with  doctrinal  and  practical 
Obfervations  :  together  with  a  critical  and  practical 
Commentary  on  the  two  Epiftles  of  St  Paul  to  the 
ThefTilonians."  Dr  Chandler  alfo  left,  in  his  inter- 
leaved Bible,  a  large  number  of  critical  notes,  chiefly 
in  Latin,  which  are  now  the  property  of  Dr  Hippis, 
Mr  Farmer,  Dr  Price,  and  Dr  Savage,  and  which 
have  been  intended  to  be  publiflied  ;  but  the  defign  has 
not  yet  been  executed.  A  complete  lift  of  Dr  Chand- 
ler's works  is  given  in  the  Biographia  Britannica, 
vol.  III.  p.  435. 

CHANG-tong,  a  province  of  China,  bounded  om 
the  eaft  by  Petcheli  and  part  of  Honan,  on  the  fouth 
by  Kiang-nan,  on  the  eaft  by  the  fea,  and  on  the 
north  by  the  fea  and  part  of  Petcheli.  The  country 
is  well  watered  by  lakes,  ftreams,  and  rivers  ;  but  is 
neverthelefs  liable  to  fuffer  from  drought,  as  rain  falls 
here  but  feldom.  The  locufts  alfo  fometimes  make 
great  devaluation.  However,  it  abounds  greatly  in 
game  ;  and  there  is  perhaps  no  country  where  quails, 
partridges,  and  pheafants,  are  fold  cheaper,  the  in- 
habitants of  this  province  being  reckoned  the  keenefl 
fportfmen  in  the  empire.  The  province  is  greatly  en- 
riched by  the  river  Yun,  called  the  Gra?id  bnperial  Ca- 
nal, through  which  all  the  barks  bound  to  Pekin  muft 
pafs  in  their  way  thither.  The  duties  on  this  canal 
alone  amount  to  more  than  L.  450,000  annually.  The 
canal  itfelf  is  greatly  admired  by  European  travellers 
on  account  of  its  ftrong  and  long  dikes,  the  banks  de- 
corated with  cut  ftone,  the  ingenious  mechanifm  of  its 
locks,  and  the  great  number  of  natural  obftacles  which 
have  been  overcome  in  the  execution  of  the  work. — 
The  province  produces  filk  of  the  ordinary  kind  ;  and, 
befides  this,  another  from  a  fort  of  infect  refembling 
our  caterpillar.  It  is  coarfer  than  the  ordinary  filk, 
but  much  ftronger  and  more  durable  ;  fo  that  the  fluffs 
made  from  it  have  a  very  extenfive  fale  throughout  the 
empire. 

Chang-tong  is  remarkable  for  being  the  birth-place 
of  the  celebrated  philofopher  and  lawgiver  Confucius. 
His  native  city  is  called  Klo-feou,  where  there  are  fe- 
veral monuments  erected  in  honour  cf  this  great  man. 
Tiie  province  is  divided  into  fix  diftricts,  which  con- 
tain fix  cities  of  the  firft  clafs,  and  114  cf  the  fecond. 
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Chang-   and  third.     Along  the  coaft,  alfo,  are  15  or    16  vil- 
t.ong      lages  of  cofiderable  importance   on   account  of  their 
commerce;  there  arelikewife  a  number  of  {'mall  i  (lands, 
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S, La"SeS,'j  moil  of  which  have  harbours  very  convenient  for  the 
Chinefe  junks  which  pafs  from  thence  to  Corea  or  Lea- 
tong.  The  mod  remarkable  cities  are,  I.  Tli-nan-fou, 
the  capital,  which  Hands  fouth  of  the  river  Tfingho  or 
Tfi.  It  is  large  and  populous  ;  but  chiefly  celebrated 
for  having  been  the  refidence  of  a  long  feries  of  kings, 
whofe  tombs,  riling  on  the  neighbouring  mountains, 
afford  a  beautiful  profpect..  2.  Yen-tcheu-fou,  the  fe- 
cond  city  of  the  province,  fituated  between  two  rivers, 
and  in  a  mild  and  temperate  climate.  Great  quanti- 
ties of  gold  are  faid  to  have  been  formerly  collected  in 
its  neighbourhood.  3.  Lin-tcin-tcheu,  fituated  on  the 
great  canal,  is  much  frequented  by  fhips,  and  may  be 
called  a  general  magazine  for  every  kind  of  merchan- 
dife.  Here  is  an  octagonal  tower,  divided  into  eiglit 
ftories,  the  walls  of  which  are  covered  on  the  outfide 
with  porcelain  loaded  with  various  figures  neatly  exe- 
cuted, and  encrufted  on  the  inlide  with  varioufly  co- 
loured marble.  A  ftaircafe,  conftructed  in  the  wall, 
conduces  to  all  the  ftories,  from  which  there  are  paf- 
fages  that  lead  into  magnificent  galleries  ornamented 
with  gilt  balluftrades.  All  the  cornices  and  projections 
of  the  tower  are  furnifhed  with  little  bells  ;  which, 
fays  Mr  Grofier,  when  agitated  by  the  wind,  form  a 
very  agreeable  harmony.  In  the  higheft  ftory  is  an 
idol  of  gilt  copper,  to  which  the  tower  is  d<  dicaied. 
In  the  neighbourhood  are  fome  other  temples,  the  ar- 
chitecture of  which  is  exceedingly  beautiful. 

CHANGER,  in  England,  an  officer  belonging  to  the 
king's  mint,  who  changes  money  for  gold  or  lilver 
bullion.  See  Mint. 

Money-CHANGER,  is  a  banker  who  deals  in  the 
exchange,  receipt,  and  payment,  of  moneys.  See 
Banker. 

CHANGES,  in  arithmetic,  &c.  the  permutations  or 
variations  of  any  number  of  quantities  ;  with  regard  to 
their  pofuion,  order,  See.     See  Combination. 

To  find  all  the  pofible  Changes  of  any  Number  of 
Quantities,  or  how  oft  their  Order  may  be  varied '.]  Sup- 
pofe two  quantities  a  and  b.  Since  they  may  be  ei- 
ther wrote  a  b  or  b  a,  it  is  evident  their  changes  are 
2^2.1.  Suppofe  three  quantities  a  b  c  :  their  changes 
will  be  as  in  the  margin  ;  as  is  evident  by  com- 
bining c  rlrft  with  a  b,  then  with  b  a;  and  hence 
the  number  of  changes  arifes  3.  2.  1  —6.  If 
the  quantities  be  4,  each  may  be  combined  four 
ways  with  each  order  of  the  other  three  ; 
whence  the  number  of  changes  arifes  6.  4  —  4. 
3.  2.  1.  — 24.  Whereof,  if  the  number  of 
quantities  be  fuppofed  n,  the  number  of  changes 
will  be  n.n — \.n — l.n — 3.72 — 4. ire.  If  the  fame 
quantity  occur  twice,  the  changes  of  two  will  be  found 
6  b  ;  of  three,  b  a  b,abb,  b  b  c  ;  of  four,  c  b  a  b,b  c  a  b, 
babe.  And  thus  the  number  of  changes  in  the  fir  ft 
cafe  will  be  i  — (2.  i):  2.  I  ;  in  the  fecond,  3  =  (3.  2. 
j):  2.  1  :  in  the  third,  I2z:  (4.  3.  2.  1):  2.  1. 

If  a  fifth  letter  be  added,  in  each  ferits  of  four  quan- 
tities, it  will  beget  five  changes,  whence  the  number 
of  all  the  changes  will  be  6o~(5.  4.  3.  2.)  1,  :  2.  1. 
Hence  if  the  number  of  quantities  be  n,  the  number  of 
changes  willhe  {u.n—i.n — 2.K — 3«» — 4.  &e.)  :  2.  I. 


From  thefe  fpecial  formulae  may  be  collected  a  general    Changer 


one,  viz.  if;/  be  the  number  of  quantities,  and  m  the 
number  which  (hows  how  oft  the  fame  quantity  occurs; 
we  mall  have  [n.n — \.n — l.n — 3.7? — 4,;; — 5.72 — 6. 
;; — "j.n — 8.7? — 9.  ire.  :  m — i.m — 2.m — 3.7?/ — 4.  ire.) 
the  feries  being  to  be  continued,  till  the  continual 
fubtraclion  of  unity  from  n  and  ta  leave  o.  After  the 
fame  manner  we  may  proceed  further,  till  patting  ». 
for  the  number  of  quantities,  and  /,  in,  r,  &c.  for  the 
number  that  fhows  how  oft  any  of  them  is  repeated, 
we  arrive  at  an  univerfal  form,  {n.n — \.n — 2.n — 3. 
n — 4.7/ — $.n — 6.77 — "J.n — 8.  ire.)  :  (/./ — i.l — 2./ — 3. 
/ — 4./ — 5.  ire.  m.m — t.ni — 2.m — 3.  ire.  r.r — i.r — -2. 
r — 3.7- — 4.7- — 5.  ire. 

Suppofe,  for  inftance,  n  —  6}  /=3,  r  =  o.  The  number 
of  changes  will  be  (6.  5.  4.  3.  2.  1.)  :  (3.  2.  1.  3.  2.  1.) 
=  (6.  5.  4.)  :  (3.  2  =  2.  5.  2  —  20). 

Hence,  fnppofe  thirteen  perfons  at  a  table,  if  it  be 
required  how  oft  they  may  change  places ;  we  fliall 
fincl  the  number  13.  12.  n.  10.  9.  8.  7.  6.  5.  4.  3.  2.  1. 
—  6227020800. 

In  this  manner  may  all  the  poffible  anagrams  of  any 
word  be  found  in  all  languages,  and  that  without  any 
lludy  :  fnppofe  v.  g.  it  Were  required  to  find  the  ana- 
grams of  the  word  amor,  the  number  of  changes  will 
be 


I 

Channel. 


0  a  m 
a  0  m 
a  m  0 

r  0  m  a 
0  r  m  a 
0  m  r  a 
0  m  a  r 


r  ?n  0  a 
m  r  0  a 
mora 
m  0  a  r 

r  m  a  0 
?n  r  a  0 


m  a  r  0 
m  a  0  r 

r  a  0  m 
oram 
0  a  r  m 
0  a  ?n  r 


a  r  0  m 
a  0  r  m 
a  0  m  r 

r  a  m  0 
a  r  m  0 
a  m  r  0 
amor 


r  a  0  m 

The  anagrams  therefore  of  the  word  amor,  in  the 
Latin  tongue,  are  roma,  mora,  maro,  ramo,  armo.  See 
Anagram. 

"Whether  this  new  method  of  anagramatizingbe  like 
to  prove  of  much  fervice  to  that  art,  is  left  to  the 
poets. 

CHANNA,  in  zoology,  the  name  of  a  fifli  caught 
in  great  plenty  in  the  Mediterranean,  and  brought  to 
market  in  Italy  and  elfewhere,  among  the  fea-perch, 
which  it  fo  nearly  refembles,  that  it  would  not  be  di- 
fiinguifhable  from  it,  but  that  the  fea-perch  is  bigger, 
and  has  only  broad  tranfverfe  lines  on  its  back,  where- 
as the  channa  has  them  both  tranfverfe  and  longitudi- 
nal. It  has  a  very  wide  mouth,  and  its  lower  jaw  is 
longer  than  its  upper  ;  fo  that  its  mouth  naturally  falls 
(pen.  Its  eyes  are  fmall,  2nd  its  teeth  very  fharp  : 
its  back  is  of  a  blackifh  red  :  it  has  feveral  longitudinal 
lines  of  a  reddilh  hue,  and  its  tail  is  marked  with  red- 
difh  fpots.  There  is  an  obfervation,  that  in  all  the 
fi-ih  of  this  kind  which  have  been  examined,  by  natu- 
ralifts,  there  have  been  found  none  but  females.  This 
is  as  old  as  the  days  of  Ariftotle.  Whether  this  be 
true  in  fact,  would  require  many  obfervati-ons.  If  it 
mould  prove  fo,  the  whole  feems  to  end  in  this,  that 
the  channa  is  no  difiinct  fpecies,  but  only  the  female 
of  fome  other  fifh.  There  is  another  fiih  not  unlike 
this,  called  cannadella,  or  rather  channadella,  which  at 
Marfeilles  is  known  by  the  name  of  charina. 

CHANNEL,  in  geopraphy,  an  arm  of  the  fea,  or  a 
narrow   fea   between   two  continents,    or  between  a 

cemin.em 
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Channel,  continent  and  an  iiland.  Such  arc  the  Britifn  channel, 
St  George's  channel,  the  channel  of  Conftantinople, 
&c. 

Channel  of  a  Ship.     See  CnAiN-Wales. 

CHAN-si,  a  province  of  China,  and  one  of  the 
fmalleft  in  the  empire,  is  bounded  on  the  eaft  by  Pet- 
cheli,  on  the  fouth  by  Honan,  on  the  weft  by  Chen-fi, 
and  on  the  north  by  the  great  wall.  The  climate  is 
healthful  and  agreeable,  and  the  foil  generally  fertile, 
though  the  country  is  full  of  mountains.  Some  of 
the  laft  are  rough,  wild,  and  uninhabited  ;  bat  others 
are  cultivated  with  the  greateft  care  from  top  to  bot- 
tom, and  cut  into  terraces,  forming  a  very  agreeable 
profpeift;  while  fome  have  on  their  tops  vaft  plains  no 
lefs  fertile  than  the  richeft  low-lands.  Thefe  moun- 
tains abound  with  coal,  which  the  inhabitants  pound 
and  make  into  cakes  with  water  ;  a  kind  of  fuel  which, 
though  not  very  inflammable,  affords  a  ilrong  and  lad- 
ing fuel  when  once  kindled.  It  is  principally  ufed  for 
heating  their  ftoves,  which  are  conftructed  with  brick 
as  in  Germany  ;  but  the  inhabitants  of  this  province 
give  them  the  form  of  fmall  beds,  and  fleep  upon  them. 
The  beft  grapes  to  be  met  with  in  this  part  of  Afia 
grow  in  the  province  of  Chan-li  ;  fo  that  good  wine 
might  be  made,  but  the  people  choofe  rather  to  dry 
and  fell  them  to  the  neighbouring  provinces.  The 
country  abounds  with  muik,  prophyry,  marble,  lapis 
lazuli,  and  jafper  of  various  colours ;  and  iron  mines  as 
well  as  falt-pits  and  cryftal  are  very  common.  Here 
are  five  cities  of  the  firft  clafs,  and  eighiy-ftve  of  the 
fecond  and  third:  the  moft  remarkable  are,  i.  Tai- 
youen-fou  the  capital,  an  ancient  city  about  three 
leagues  in  circumference,  but  much  decayed  in  confe- 
quence  of  being  no  longer  the  relidence  of  the  princes 
of  the  blood  as  it  was  formerly.  Nothing  now  remains 
of  the  palaces  of  thofe  princes  but  a  few  ruins:  but 
their  tombs  are  (till  to  be  feen  on  a  neighbouring 
mountain.  The  burying-place  is  magnificently  orna- 
mented ;  and  all  the  tombs  are  of  marble  or  cut  ftone, 
having  near  them  triumphal  arches,  ftatues  of  heroes, 
figures  of  lions  and  different  animals,  efpecially  horfes, 
and  which  are  difpofed  in  very  elegant  order.  An 
awful  and  melancholy  gloom  is  preferved  around  thefe 
tombs  by  groves  of  aged  cyprefTes,  which  have  never 
felt  the  ftroke  of  an  axe,  placed  chequer-wife.  The 
principal  articles  of  trade  here  are,  hard-ware,  fluffs  of 
different  kinds,  particularly  carpets  in  imitation  of 
thofe  of  Turkey.  2>  Ngan-y  is  fituated  near  a  lake  as 
fait  as  the  ocean,  from  which  a  great  quantity  of  fait  is 
extracted.  3.  Fuen-tcheou-fou,  an  ancient  and  com- 
mercial city,  built  on  the  banks  of  the  river  Fuenho: 
it  has  baths  and  fprings  almoft  boiling  hot,  which  by 
drawing  hither  a  great  number  of  ftrangers,  add  great- 
ly to  its  opulence.  4.  Tai-tong-fou  ;  fituated  near  the 
"wall,  is  a  place  of  great  ftrength,  and  important  by 
reafon  of  its  fituaiion,  as  being  the  only  one  expofed 
to  the  incurfions  of  the  Tartars.  Its  territories  abound 
with  lapis  lazuli,  medicinal  herbs,  and  a  particular  kind 
of  jafper  called yieche,  which  is  as  white  and  beautiful 
as  agate  ;  marble  and  prophyry  are  alfo  common  ;  and 
a  great  revenue  is  produced  from  the  fkins  which  are 
dreifed  here. 

CHANT,  (cantus),  is  ufed  for  the  vocal  mufic  of 
churches. 

In  church  hiftory  we  meet  with  divers  kinds  of 


Chaos. 


chant  or  fong.  The  firft  is  the  J£ihbrvfici}i}  eftablifned  ChantiKy 
by  S,t  Ambrofe.  The  fecond,  the  Gregorian  chant,  in- 
troduced by  Pope  Gregory  the  great,  who  eftablilhed 
fchools  of  chantors,  and  corrected  the  church-fong. 
This  is  ftill  retained  in  the  church  under  the  name  of 
plain  fong  ;  at  firft  it  was  called  the  Roman  fong.  The 
plain  or  Gregorian  chant,  is  where  the  choir  and  people 
iing  in  unifon,  or  all  together  in  the  fame  manner. 

CHANTILLY,  a  village  in  France,  about  feven 
leagues  from  Paris,  where  there  is  a  magnificent  pa- 
lace and  fine  foreft  belonging  to  the  duke  of  Bourbon. 

CHAN  TOR,  a  finger  of  a  choir  in  a  cathedral. 
The  words  is  almoft  grown  obfolete,  chorifler  or  fng- 
ing-man  being  commonly  ufed  infteadof  it.  All  great 
chaptors  have  chantors  and  chaplains  to  affift  the  ca- 
nons, and  officiate  in  their  abftnee. 

Chantor  is  ufed  byway  excellence  for  the  pre- 
centor mafterof  the  choir,  which  is  one  of  the  firft 
dignities  of  the  chapter.  At  Sc  David's  in  Wales, 
where  there  is  no  dean,  he  is  next  in  dignity  to  the 
bifhop.  The  ancients  called  the  chantor  primicerius 
cantorum.  To  him  belonged  the  direction  of  the  dea- 
cons and  other  inferior  officers. 

Chantors,  in  the  temple  of  Jerufalem,  were  a  num- 
ber of  Levites  employed  in  finging  the  praifes  of  God, 
and  playing  upon  inftruments  before  his  altar.  They 
had  no  habits  diftinct  from  the  reft  of  the  people  ;  yet 
in  the  ceremony  of  removing  the  ark  to  Solomon's 
temple,  the  chantors  appeared  dreifed  in  tunics  of 
byffus  or  fine  linen.     2  Chron.  v.  12. 

CHANTRY,  or  Chauntry,  was  anciently  a  church 
or  chapel  endowed  with  lands,  or  other  yearly  reve- 
nue, for  the  maintenance  of  one  or  more  priefts,  daily 
faying  or  finging  mafs  for  the  fouls  of  the  donors,  and 
fttch  others  as  they  appointed.  Hence  chauntry-rents 
are  rents  paid  to  the  crown  by  the  tenants  or  pur- 
chafers  of  chauntry  lands. 

CHAOLOGY  the  hiftory  or  defcription  of  the  choas.. 
See  Chaos. 

Orpheus,  in  his  chaology,  fets  forth  the  different  al- 
terations, fecretions,  and  divers  forms  which  matter 
went  through  till  it  became  inhabitable,  which  a- 
mounts  to  the  fame  with  what  we  otherwife  call  cof- 
?nogony.  Dr  Burnet,  in  his  theory  of  the  earth  re- 
prefents  the  chaos  as  it  was  at  firft,  entire,  undivided, 
and  univerfally  rude  and  deformed  ;  or  the  tohu  bohu  :■ 
then  fhews  how  it  came  to  be  divided  into  its  refpective 
regions  j  how  the  homogeneous  matter  gathered  itfelf 
apart  from  all  of  a  contrary  principle  ;  and  laftly,  how 
it  hardened  and  became  a  folid  habitable  globe.  See 
Earth. 

CHAOS,  that  confufion  in  which  matter  lay  when 
newly  produced  out  of  nothing  at  the  beginning  of  the 
world,  before  God,  by  his  almighty  word,  had  put  it 
into  the  order  and  condition  wherein  it  was  after  the 
fix  days  creation.     See  Earth. 

Chaos  is  reprefented  by  the  ancients  as  the  firft 
principle,  ovum,  or  feed  of  nature  and  the  world.  All 
the  fophifts,  fages,  naturalifts,  philofophers,  theologues, 
and  poets,  held  that  chaos  was  the  eldeft  and  firft  prin- 
ciple, t»  #px*-'ov  X**S'  The  Barbarians,  Phoenicians, 
Egyptians,  Perfians,  &c.  all  refer  the  origin  of  the 
world  to  a  rude,  mixed,  confufed  mafs  of  matter.  The 
Greeks,  Orpheus,  Kcfiod,  Menander,  Ariftophanes, 
Euripides,  and  the  writers  of  the  Cyclic  Poems,  all 
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fpeak  of  the  firft  chaos:  the  Ionic  and  Platonic  Philo- 
fophers  build  the  world  cut  of  it.  The  Stoics  hold, 
that  as  the  world  was  firft  made  of  a  chaos,  it  ihall  at 
laft  be  reduced  to  a  chaos;  and  that  its  periods  and 
revolutions  in  the  mean  time  are  only  tranhtions  from 
one  chaos  to  another.  Laftly,  the  Latins  as  Ennius, 
Varro,  Ovid,  Lucretius,  Statius,  &c.  are  all  of  the 
fame  opinion.  Nor  is  there  any  feci;  or  nation  what- 
ever, that  does  not  derive  their  J'lunocrf/.nin^the  Jlritclure 
tf  the  world,  from  chaos. 

The  opinion  firftarofe  among  the  Barbarians,  whence 
it  fpread  to  the  Greeks,  and  from  the  Greeks  to  the 
Romans  and  other  nations.  Dr  Burnet  obferves,  that 
befides  Ariftotle  and  a  few  other  pfeudo-Pythagoreans, 
nobody  ever  afferted  that  our  world  was  always  from 
eternity  of  the  fame  nature,  form  and  ftructure,  as  at 
prefent  ;  but  that  it  had  been  the  {landing  opinion  of 
the  wife  men  of  all  ages,  that  what  we  now  call  the 


CHAPEL,  a  place  of  divine  worfhip,  fo  called. 
The  word  is  derived  from  the  Latin  capella.  In  for- 
mer times  when  the  kings  of  France  were  engaged  in 
war  they  always  carried  St  Martin's  hat  into  the 
field,  which  was  kept  in  a  tent  as  a  precious  relic: 
from  whence  the  place  was  called  capella;  and  the 
pried,  who  had  the  cuftody  of  the  tent,  capellatii.  Af- 
terwards the  word  capella  became  applied  to  private 
oratories. 

In  Britain  there  are  feveral  forts  of  chapels,  i.  Pa- 
rochial chapels:  thefe  differ  from  parifh-churches  only 
in  name  ;  they  are  generally  fmall,  and  the  inhabitants 
within  the  diftrict  few.  If  there  be  a  prefentation  ad 
ecclefiam,  inftead  of  capellam,  and  an  admiffion  and  in- 
ftitution  upon  it,  it  is  no  longer  a  chapel, -but  a  church. 
2.  Chapels,  which  adjoin  to,  and  are  part  of  the  church  ; 
fuch  were  formerly  built  by  honourable  perfons,  as 
burying-placesfor  themfelvesand  their  families.  s.Cha 


Chapel 
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terrestrial  globe,  was  originally  an  unformed,  indigefted     pels  of  eafe  ;   thefe    are  ufually  built  in  very  large  pa 


mafs  of  heterogeneous  matter,  called  chaos;  and  no 
more  than  the  rudiments  and  materials  of  the  prefent 
world. 

It  does  not  appear  who  firft  broached  the  notion  of 
a  chaos.  Mofes,  the  eldeft  of  all  writers,  drives  the 
Origin  of  this  world  from  a  confufion  of  matter,  dark, 
void,  deep,  without  form,  which  he  calls  tohu  bohu  ; 
which  is  precifely  the  chaos  of  the  Greek  and  Barba- 
rian philofophers.  Mofes  goes  no  further  than  the 
chaos;  nor  tells  us  wheace  it  took  its  origin,  or  whence 
its  confufed  ftate;  and  where  Mofes  flops,  there,  pre- 
cifely, do  all  the  reft.  Dr  Burnet  endeavours  to  lhow, 
that  as  the  ancient  philofophers,  &c.  who  wrote  of  the 


rimes,  where  all  the  people  cannot  conveniently  repair 
to  the  mother-church.  4.  Free  chapels  ;  fuch  as  were 
founded  by  kings  of  England.  They  are  free  from 
all  epifcopal  jurifdietion,  and  only  to  be  vifited  by  the 
founder  and  his  fucceffors ;  which  is  done  by  the  lord 
chancellor;  yet  the  king  may  licenfe  any  fubject  to 
build  and  endow  a  chapel,  and  by  letters  patent  ex- 
empt it  from  the  vifitation  of  the  ordinary.  5.  Cha- 
pels in  the  univerfities,  belonging  to  particular  col- 
leges. 6.  Domeflic  chapels,  built  by  noblemen  or  gen- 
tlemen for  the  private  fervice  of  God  in  their  families. 
See  Chaplain. 

Chapel  is  alfo  a  name  given  to  a  printer's  work - 


cofmogony,  acknowledged  a  chaos  for  the  principle  of     houfe ;  becaufe,  according   to  fome  authors,  printing 


their  world  ;  fo  the  divines,  or  writers  of  the  theogony, 
derive  the  origin  or  generation  of  their  fabled  gods 
from  the.  fame  principle. 

Mr  Whifton  fuppofes  the  ancient  chaos,  the  origin 
of  our  earth,  to  have  been  the  atmofphere  of  a  comet  ; 
which,  though  new,  yet,  all  things  confidered,  is  not 
the  mofl  improbable  affertion.  He  endeavours  to 
make  it  out  by  many  arguments,  drawn  from  the  a- 
greement    which  appears    to  be  between  them.     So 


was  firft  actually  performed  in  chapels  or  churches,  or, 
according  to  others,  becaufe  Caxton,  an  early  printer, 
exercifed  the  art  in  one  of  the  chapels  in  Weftminfler 
Abby.     In   this  fenfe  they   fay,  the  orders  or  laws  of~ 
the  chapel,  the  fecrets  of  the  chapel,  &c. 

Knights  of  the  Chapel,  called  alfo  Poor  knights  of 
Wnidfor,  were  inftitued  by  Henry  VIII.  in  his  tefta- 
ment.  Their  number  was  at  firft  thirteen,  but  has 
been   fmce  augmented    to  twenty-fix.     They  afhft  in 


that,  according  to  him,  every  planet  is  a  comet,  form-     the  funeral  fervices  of  the  kings  of  England  :  they  are 


ed  into  a  regular  and  lafling  conftitution,  and  placed 
at  a  proper  diflance  from  the  fun,  revolving  in  a  nearly 
circular  orbit :  and  a  comet  is  a  planet  enher  beginning 
to  be  deftroyed  or  re-made  ;  that  is,  a  chaos  or  planet 
unformed  or  in  its  primaeval  ftate,  and  placed  as  yet  in 
an  orbit  very  eccentrical. 


fubjecl  to  the  office  of  the  canons  of  Windfor,  and  live 
on  penfions  affigned  them  by  the  order  of  the  garter. 
They  bear  a  blue  or  red  cloak,  with  the  arms  of  St 
George  on  the  left  fhoulder. 

CHAPELAIN,   (James)  an   eminent  French  poet 
born   at  Paris  in  1595,  and  often  mentioned  in  the 


Chaos,  in  the  phrafe  of  Paracelfus,  imports  the  air.     works  of  Balzac,  Menage,  and  other  learned  men.    He 


It  has  alfo  fome  other  fignifications  amongft  the  al- 
chemifts. 

Chaos,  in  zoology,  a  genus  of  infects  belonging  to 
the  order  of  vermes  zoophyta.  The  body  has  no  (hell 
or  covering,  and  is  capable  of  reviving  after  b?ing  dead 
to  appearance  for  a  long  time  :  it  has  no  joints  or  ex- 
ternal organs  of  fenfation.  There  are  five  fpecies,  moft- 
ly  obtained  by  infuflon  of  different  vegetables  in  wa- 
ter, and  only  difcoverable  by  the  microfcope.  See 
Animalcule. 

CHAPEAU,  in  heraldry,  an  ancient  cap  of  dignity 
worn  by  dukes,  being  fcarlet-coloured  velvet  on  the 
ontfide,  and  lined  with  a  fur.  It  is  frequently  borne 
above  an  helmet  inftead  of  a  wreath,  under  gemle- 
raens  crefts. 


wrote  feveral  works,  and  at  length  diftinguifhed  him- 
felf  by  a  heroic  poem  called  La  Pucelle,  on  France 
Delivree, which  employed  him  feveral  years ;  and  which, 
railing  the  expectation  of  the  public,  was  as  much  de- 
cried by  fome  as  extolled  by  others.  He  was  one  of 
the  king's  counfellors  ;  and  died  in  1674,  very  rich, 
but  was  very  covetous  and  fordid. 

CHAPELET,  in  the  manege,  a  couple  of  flirrup- 
leathers,  mounted  each  of  them  with  a  ftirrup,  and 
joined  at  top  in  a  fort  of  leather  buckle,  called  the 
head  of  the  chapelete,  by  which  they  are  made  fa  ft  to  the 
pummel  of  the  faddle,  after  being  adjufled  to  the  rider's 
length  and  bore.  They  are  ufed  both  to  avoid  ihe 
trouble  of  taking  up  or  letting  down  the  fhirrups  every 
time  that  the  gentleman  mounts  on  a  different  horfe 

and 
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Chapelle   and  faddle,  and  to  fupply  the  place  of  the  academy  fad 
dies,  which  have  no  Stirrups  to  them. 

CHAPELLE,  (Claudius  Emanuel  Luillier)  the 
natural  fon  of  Francis  Lullier,  took  the  name  of  Cha- 
pellefrom  a  village  between  Paris  and  St  Denys,  where 
he  was  born.  He  diftinguilhed  himfelf  by  writing 
fmall  pieces  of  poetry,  in  which  he  difcovered  great 
delicacy,  an  eafy  turn,  and  an  admirable  facility  of  ex- 
preffion.  He  was  the  friend  of  Gaffendi  and  Moliere  ; 
and  died  in  1686. 

CHAPERO  N,  Chape  ronne,  or  Chapero  on, pro- 
perly fignifies  a  fort  of  hood  or  covering  of  the  head 
anciently  worn  both  by  men  and  women,  the  nobles 
and  the  populace,  and  afterwards  appropriated  to  the 
doctors,  and  licentiates  in  colleges,  &c.  Hence  the 
name  palled  to  certain  little  fliields,  and  other  funeral 
devices,  placed  on  the  foreheads  of  the  horfes  that 
drew  the  hearfes  in  pompous  fanerals,  and  which  are 
ftill  called  chaperoons,  or  fbafferoeus  ;  becaufe  fuch  de- 
vices were  originally  fattened  on  the  chaperonnes,  or 
hoods,  worn  by  thole  horfes  with  their  other  coverings 
of  State. 

Chaperon  of  a  bit-mouth,  in  the  manege,  isonly  ufed 
for  fcatch-mouths,  and  all  others  that  are  not  cannon- 
mouths,  signifying  the  end  of  the  bit  that  joins  to 
the  branch  jufl  by  the  banquet.  In  fcatch-mouths  the 
chaperon  is  round,  but  in  others  it  is  oval  :  and  the  fame 
part  that  in  fcatch  and  other  mouths  is  called  chaperon, 
is  in  cannon-mouths  aWcdfronceau. 

CHAPITEPiS,  in  architecture,  the  fame  with  ca- 
pitals. 

Chapiters,  inlaw,  formerly  fignified  afummary  of 
fuch  matters  as  were  inquired  of,  or  prefented  before 
j unices  in  eyre,  jufticesofaffize,  or  of  the  peace  in  their 
feffions. 

Chapiters,  at  this  time,  denote  fuch  articles  as  are  de- 
livered by  the  mouth  of  the  juftice  in  his  charge  to  the 
inqueft. 

CHAPLAIN  properly  fignifies  a  perfon  provided 
with  a  chapel  ;  or  who  difcharges  the  duty  thereof. 

Chaplain  is  alfo  ufed  for  an  ecclefiaftical  perfon, 
in  the  houfe  of  a  prince,  or  a  perfon  of  quality,  who 
officiates  in  their  chapels,  &c. 

In  England  there  are  48  chaplains  to  the  king, 
who  wait  four  each  month,  preach  in  the  chapel, 
read  the  fervice  to  the  family,  and  to  the  king  in  his 
private  oratory,  and  fay  grace  in  the  abfence  of  the 
clerk  of  the  clofet.  While  in  waiting  they  have  a 
table,  and  attendance,  but  no  falary.  In  Scotland  the 
king  has  fix  chaplains,  with  a  falary  of  L.  50  each, 
three  of  them  having  in  addition  the  deanery  of  the 
chapel-royal  divided  between  them,  making  up  above 
L.  100  to  each.  Their  only  duty  at  prefent  is  to  fay 
prayers  at  the  election   of  peers  for  Scotland  to  fit  in 

parliament. According  to  a  Statute  of  Henry  VIII. 

the  perfons  vefted  with  a  power  of  retaining  chaplains, 
together  with  the  number  each  is  allowed  to  qualify, 
is  as  follows  :  An  archbiffiop,  eight ;  a  duke  or  bifhop, 
fix;  marquis  or  earl,  five;  vifcount,  four;  baron, 
knight  of  the  garter,  or  lord  chancellor  three  ;  a  duch- 
efs,  marchionefs,  countefs,  baroncfs,  the  treafurer 
and  comptroller  of  the  king's  houfe,  clerk  of  the  clo- 
Set,  the  king  s  fecretary,  dean  of  the  chapel,  almoner, 
and  maftcr  of  the  rolls,  each  of  them  two  j  chief  juf- 
tice of  the  kings  bench,  and  warden  of  the  cinque- 
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parts,  each  one.     All  thefe  chaplains  may  pnrchafc  a   Chaphi'a 
licence   or  difpenfation,  and  take  two  benefices  w:ith  il 

cure  of  fouls.     A  chaplain  muft  be  retained  by  letters    chaP!et- 
testimonial  under  hand  and  feal ;  for  it  is  not  fufficient  *"      *       ' 
that  he  ferve  as  chaplain  in  the  family. 

The  firft  chaplains  are  faid  to  have  been  thofe  insti- 
tuted by  the  ancient  kings  of  France,  for  preferving 
the  chape,  or  cape,  with  the  other  relics  of  St  Martin^ 
which  the  kings  kept  in  their  palace,  and  carried  out 
with  them  to  the  war.  The  firft  chaplain  is  faid  to 
have  been  Gul.  de  Mefmes,  chaplain  to  St  Louis. 

Chaplain  in  the  order  of  Malta,  is  ufed  for  the  fecond 
rank,  or  clafs,  in  that  order  ;  otherwise  called  diaco. 

The  knights  make  the  firft  clafs,  and  the  chaplains 
the  Second. 

Chaplains  of  the  Pope,  are  the  auditors,  or  judges  of 
caufes  in  the  facred  palace  ;  fo  called,  becaufe  the  pope 
anciently  gave  audience  in  his  chapel,  for  the  decillon 
of  cafes  fent  from  the  feveral  parts  of  Christendom. 
He  hither  fummoned  as  aSTeirors  the  molt  learned  law- 
yers of  his  time  ;  and  they  hence  acquired  the  appella- 
tion of  capellani,  chaplains.  It  is  from  the  decrees 
formerly  given  by  thefe,  that  the  body  of  decretals  is 
compofed  :  their  number  pope  Sixtus  IV.  reduced  to 
twelve. 

Some  fay,  the  fiirines  of  relics  were  covered  with  a 
kind  of  tent,  cape,  or  capella,  i.  e.  little  cape;  and  that 
hence  the  priefts  that  had  the  care  of  them,  were  cal- 
led chaplains.  In  time  thefe  relics  where  repofited  in  a 
little  church,  either  contiguous  to  a  larger,  or  feparate 
from  it;,  and  the  fame  name,  capella,  which  was  given 
to  the  cover,  was  alfo  given  to  the  place  where  it"  was 
lodged  :  and  hence  the  prieft  who  fuperintended  it 
came  to  be  called  chaplain. 

CHAPLET,  an  ancient  ornament  for  the  head,  like 
a  garland  or  wreath  ;  but  this  word  is  frequently  ufed 
to  Signify  the  circle  of  a  crown.  There  are  instances 
of  its  being  borne  in  a  coat  of  arms,  as  well  as  for 
crefts ;  the  paternal  arms  for  Lafcelles  are  argent  three 
chaplets,  gules. 

Chaplet  alfo  denotes  a  String  of  beads  ufed  by  the 
Roman  Catholics,  to  count  the  number  of  their  pray- 
ers. The  invention  of  it  is  afcribed  to  Peter  the  her- 
mit, who  probably  learned  it  of  the  Turks,  as  they 
owe  it  to  the  Eaft-Indians. 

Chaplets  are  fometimes  called  pater-nofters  ;  and  are 
made  of  coral,  of  diamonds,  of  wood,  ire.  The  com- 
mon chaplet  contains  fifty  ave-marias,  and  five  pater- 
nofters.  There  is  alfo  a  chaplet  of  otir  Saviour,  consist- 
ing of  33  beads,  in  honourofhis  33  years  living  on  earth, 
instituted  by  father  Michael  the  Camaldufian. 

The  Orientals  have  a  kind  of  chaplets  which  they 
call  chains,  and  which  they  ufe  in  their  prayers,  re- 
hearfing  one  of  the  perfedions  of  God  on  each  link  or 
head.  The  great  Mogul  is  faid  to  have  18  of  thefe 
chains,  all  precious  Stones  ;  feme  diamonds,  others  ru- 
bies, pearls,  &c.  The  Turks  have  likewife  chaplets, 
which  they  bear  in  the  hand,  or  hang  it  at  the  girdle  ; 
but  father  Dandini  obferves,  they  differ  from  thofe 
ufed  by  the  Romanifts,  in  that  they  are  all  of  the  fame 
bignefs,  and  hare  not  that  distinction  into  decads  ; 
though  they  confift  of  fix  decads,  or  60  heads.  He 
adds,  that  the  muffulmans  run  over  the  chaplet  almost 
in  an  inftant,  the  prayers  being  extremely  Short,  as 
containing  only  thefe  words,    "  praife  to  God,"'  or 

"  gl«ry 
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Chaplet    «  £tory  to  God,"    for   each  bead.     Bcfides   the  com- 
7       moiichaolet  they  have  likevvife  a  larger  one  confift- 

Chajter.    «L  of  jqo  beads,  where  there  is  fume  diftindhon,  as 
~"  being  divided  by  little  threads  into  three  parts  ;  on  one 
of   which  they  repeat  30  times  foubhan  Allah,    u  e 
"God  is  worthy  to  be  praifed  ;"  on  another     ellamb 
Al> ah    il  elory  be  to  God  ;"  and  on  the  third,  Allah 
echer  '  "  God  is  great."     Thefe  thrice  thirty  times  ma- 
king only  90  j  to  complete  the  number  100,  they  add 
other  prayers  for  the  beginning  of  the  chaplet.— He 
adds     that   the  Mahometan   chaplet  appears  to  have 
had  'its  rife  from  the  mea  beracoth,  or  «  hundred  be- 
nedictions ;  which  the  Jews  are  obliged  to  repeat  dai- 
ly   and  which  we  find  in  their  prayer-books ;  the  Jews 
and  Mahometans  having  this  in  common,  that  they 
fcarce  do  any  thing  without  pronouncing  fome  laud  or 

benediction.  , 

Menage  derives  the  word  chaplet  from  chapeau, 
«  hat."  The  modern  Latins  call  it  chapellma,  the  Ita- 
lians more  frequently  corona. 

Chaplet,  or  Chapelet,  in  architecture,  a  little 
moulding,  cut,  or  carved  into  round  beads,  pearls, 
olives,  or  the  like.  .  , 

CHAPMAN,  (George)  born  in  1557,  a  man  mSn- 
ly  efteemed  in  his  time  for  his  dramatic  and  poetic 
works.  He  wrote  17  plays  ;  tranflated  Homer  and 
fome  other  ancient  poets;  and  was  thought  no  mean 
aenius.  He  died  in  1634;  andhe  wasbuned  in  St  Gile  s 
in  the  fields,  where  his  friend  Inigo  Jones  erected  a 

monument  to  him.  .....  r     1 

CHAPPE',  in  heraldry,  the  dividing  an  efcutheon 

by  lines  drawn  from  the  centre  of  the  upper  edge  to 

the  angles  below,  into  three  parts,   the  feclions  on  the 

fides  being  of  different  metal  or  colour  from  the  reft. 

CHAPPEL  in  frith,  a  market-town  of  Derby  [hire, 

about  26  miles  north-weft  of  Derby ;  W.  Long.  1.  50. 

N.  Lat.  53-  22-  ,    •        ,  -n       nc 

Chappel,  (William)  a  learned  and  pious  bilnop  01 
Cork,  Cloyne,  and  Rofs,  in  Ireland,  born  in  Nottnig- 
hamfhire  in  1582.  When  the  troubles  began  under 
Charles  I.  he  was  profecuted  by  the  puritan  party  in  par- 
liament, and  retired  to  Derby,  where  he  devoted  himfelf 
to  ftudy  until  his  death  in  1649-  He  wrote  Methodus 
Cmtionandi,  i.  c.  "the  method  of  preaching  :  andhe 
is  one  of  thofe  to  whom  the  Whole  Duty  of  Man  has 
been  attributed.  Pie  left  behind  him  alfo  his  own  life 
written  by   himfelf  in  Latin,  which  has  been  twice 

^CHAPTER,  in  ecclefiaftical  polity,  a  fociety  or 
community  of  clergymen  belonging  to  the  cathedrals 
and  collegiate  churches. 

It  was  in  the  eighth  century  that  the  body  of  canons 
began  to  be  called  a  chapter.  The  chapter  of  the  ca- 
rious of  a  cathedral  were  a  ftanding  council  to  the  bi- 
fnop,  and,  during  the  vacancy  of  the  fee,  had  thejurn- 
dicfion  of  the  diocefe.  In  the  earlier  ages,  the  bifhop 
was  head  of  the  chapter  ;  afterwards  abbots  and  other 
dignitaries,  as  deans,  provofts,  treafurers,  &c.  were 
preferred  to  this  diftinftion.  The  deans  and  chapters 
had  the  privilege  of  choofing  the  bifhops  in  England  ; 
but  Henry  VIII.  got  this  power  veiled  in  the  crown  : 
and  as  the  fame  prince  expelled  the  monks  from  the 
cathedrals,  and  placed  fecular  canons  in  their  room, 
thofe  he  thus  regulated  were  called  deans  and  chapters 


of  the  new  foundation  ;  fuch  are  Canterbury,  Win-    Chapter 
cheller,  Ely,  Carlifle,  &c.     See  Dean.  charter. 

Chapter,  in  matters  m  literature,  a  divifion  in  a  v__v , 

book  for  keeping  the  fubjed  treated  of  more  clear  and 

diftinct. 

CHAR,  in  ichthyology,  a  fpecies  of  Salmo. 

CHARA,  in  botany;  A  genus  of  the  nvonandru 
order,  belonging  to  the  moncecia  clafs  of  plants.  There 
is  neither  male  calyx  nor  corolla  ;  and  the  anthera  1* 
placed  under  the  germen.  The  female  calyx  is  tetra- 
phyllous;  no  corolla;   the  ftigma  qmuquefld,  with  one 

roundilh  feed.  , 

CHARABON,  a  fea-pon  town  on  the  northern 
coaft  of  the  idand  of  Java  in  the  Eaft-Indies  ;  E.  Long. 
10.  8.  S.  Lat.  6. 

CHARACENE,  the  mod  fouthern  part  of  buliana, 
a  province  cf  Perfia,  lying  on  the  Perfian  gnlph,  be- 
tween the  Tigris  and  the  Eulaeus.     It  was  fo  named 
from  the  city  of  Chorax,  called  firft  Alexandria,  frcra 
its  founder  Alexander  the  Great  ;  afterwards  Antio- 
chia,  from  Antiochus  V.  king  of  Syria,  who  repaired 
and  beautified  it ;  and  laftly,  Chorax  Spafin»,  or  Pa- 
finse,  that  is  the  Mole  of  the  Spahnes,   an  Arabian 
king  of  that  name  having  fecured  it  againft  the  over- 
flowing of  the  Tigris,  by  a  high  bank  or  mole  extend- 
ing three  miles,  which  ferved  as  a  fence   to  all  that 
country.     Dionylius  Periegetes,  and  Ifidorus,  author 
of  the  Parthicse  Manfiones,  were  both  natives  of  this 
city.     The  fmall  diflricT:  of  Characene  was  feized  by 
Pafines,  the  fon  ofSogodonacus,  king  of  the  neighbour- 
ing Arabs,  during  the  troubles  of  Syria,  and  erected 
info  a  kingdom.     Lucian  calls  him  Hyfpafines,  and 
adds,  that  he  ruled  over  the  Characeni  and  the  neigh- 
bouring people  :  he  died  in  the  85th  year  of  his  age. 
The  other  kings  of  this  country  we  find  mentioned  by 
the  ancients  are,  Terseus,  who  died  in  the  92d  year  of 
his  age   and  after  him  Artabazus  the  feventh,  as  Lucian 
informs  us,  who  was  driven  from  the  throne  by  his  own 
fubjeas,  but  reftored  by  the  Parthians.  And  this  is  all  we 
find  in  the  ancients  relating  to  the  kings  of  Characene. 
CHARACTER,  in  a  general  fenfe,  fignifies  a  mark 
orfiVure,  drawn  on  paper,  metal,  ftone,  or  other  mat- 
ter, with  a  pen,  graver,  chiffel,  or  other  inftrument, 
to  fignify  or  denote  any  thing.     The  word  is  Greex, 
x«r*iiT»P,  formed  from  the  verb,  x*(*ir<rin,  mfculpere, 
*<  to  ingrave,  imprefs,"  ire  ■ 

The  various  kinds  of  characters  may  be  reduced  to 
three  heads,  viz.  Literal  Characlers,  Numeral  Charac- 
ters, and  Abbreviations. 

I  Literal  Character,  is  a  letter  of  the  alphabet,  ier- 
ving  to  indicate  fome  articulate  found,  expreflive  of  fomc 
idea  or  conception  of  the  mind.     See  Alphabet. 

1  Thefe  may  fee  divided,  with  regard  to  their  na- 
ture'and  ufe,  h^o  Nominal  Characlers,  or  thofe  we  pro- 
perly call  letters  ;  which  ferve  to  exprefs  the  names  ot 
things:  See  Letter.  Real  Characters  >  thofe  tnat 
inftead  of  names  exprefs  things  and  ideas  :  See  Idea, 
&c  Emblematical ' oxSymbolicalCharaBers  :  which  have 
this  in  common  with  real  ones-,  that  they  exprefs  the 
things  themfelves  ;  but  have  this  further,  that  they  in 
fome  meafure  perfonate  them,  and  exibit  their  form  : 
fuch  are  the  hieroglyphics  of  the  ancient  Egyptians. 
See  Hieroglyphic,  Symbol,  &c._  ., 

2.  Literal  Characters  maybe  again  divided,  with 


regard 
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Ehara<fte».  ragard  to  their  invention  and  ufe,  into  particular  and 
v      ^— ' general  or  univerfal. 

Particular  Ch4Racters,  are  thofe  peculiar  to  this  or 
that  nation.  Such  are  the  Roman,  Italic,  Greek,  He- 
brew, Arabic,  Gothic,  Chinefe,  &c.  characters.  See 
Hebrew,  Gothic,  Chinese,  &c. 

Univerfal  Characters,  are  alfo  real  characters,  and 
make  what  fome  authors  call  a  Philofophical  Lan- 
guage. 

That  diverfityof  characters  ufed  by  the  feveral  na- 
tions to  exprefs  the  fame  idea,  is  found  the  chief  obfta- 
cle  to  the  advancement  of  learning  :  to  remove  this 
feveral  authors  have  taken  occafion  to  propofe  plans 
of  characters  that  mould  be  univerfal,  and  which  each 
people  mould  read  in  their  own  language.  The  cha- 
raCier  here  is  to  be  real,  not  nominal:  to  exprefs  things 
and  notions  ;  not  as  the  common  ones,  lerters  or  founds": 
yet  to  be  mote  like  letters,  and  arbitrary;  noiem- 
blematical  like  hieroglyphics. 

Thus,  every  nation  ihould  retain  its  own  language 
yet  every  one  underftand  that  of  each  other,  with- 
out learning  it ;  only  by  feeing  a  real  or  univerfal  cha- 
racter, which  mould  lignify  the  fame  things  to  all  people, 
by  what  founds  foever  each  exprefs  it  in  their  particular 
idiom.  For  inftance,  by  feeing  the  character  deftined 
to  fignify  to  drink, an  Englifhman  Ihould  read  to  drink; 
a  Frenchman,  boire  ;  a  Latin,  bibere  ;  a  Greek,  *m,v; 
a  Jew,  rmitf;  a  German  trincken  ;  and  fo  of  the  reft: 
in  the  fame  manner  as  feeing  a  horfe,  each  people  ex- 
prefTes  it  after  their  own  manner;  but  all  mean  the 
fame  animal. 

This  real  character  is  no  chimera ;  the  Chinefe  and 
Japonefe  have  already  fomething  like  it.  They  have 
a  common  character  which  each  of  thofe  nations  un- 
derftand alike  in  their  feveral  languages;  though  they 
pronounce  them  with  fuch  different  founds,  that  they 
do  not  underftand  one  another  in  fpeaking. 

The  firft  and  mod  confiderable  attempts  for  a  real 
character,  or  philofophical  language,  in  Europe,  are 
thofe  of  bifhop  Wilkins  and  Dalgarme:  but  thefe, 
with  how  much  art  foever  they  were  contrived  have 
yet  proved  ineffectual. 

M.  Leibnitz  had  fome  thoughts  the  fame  way;  he 
thinks  thofe  great  men  did  not  hit  the  right  method 
It  was  probable,  indeed,  that  by  their  means,  people 
who  do  not  underftand  one  another,  might  eafily  have 
a  commerce  together;  but  they  have  not  hit  on  true 
real  characters. 

According  to  him,  the  characters  fliould  refemble 
ihofe  ufed  in  Algehra :  which,  in  efFed,  are  very 
limple,  yet  very  expreffive,  without  any  thino-  fUner. 
flnous  or  equivocal ;  and  contain  all  the  varieties  re- 
quired. 

The  real  charatter  of  bifhop  Wilkins  has  its  juft  ap- 
plauie:  Dr  Hook  recommends  it  on  his  own  know- 
ledge and  experience  as  a  moft  excellent  fcheme;  and 
to  engage  the  world  to  the  ftudy  thereof,  publifhes  fome 
line  inventions  of  his  own  therein 

M.Leibnitz  tells  us,  he  had  under  confideration  an 
alphabet  of  human  thoughts;  in  order  to  a  new  philofo- 
phical language,  on  his  own  fcheme:  but  his  death 
prevented  us  being  brought  to  maturity 

JUi  L°dtC' in,  thC  ERgWh  Phtl°f°pkical  transitions, 
gives  us  a  plan  of  an  umverfal  alphabet  or  chancier  of 
another  kind^th.s  was  to  contain  an  enumeration  of  all 
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fuch  fingle  founds,  or  letters,  as  are  ufed  in  any  language ;  RWuSw, 
by  means  whereof,  people  fhould  be  enabled   to  pro-  ' 
nounce  truly   and  readily  any  language  ;  to  defcribe 
the  pronunciation  of  any  language  that  mall   be  pro- 
nounced in  their   hearing,  fo  as  others  accuftomed   to 
tins  language,  though   they  had  never  heard  the  lan- 
guage pronounced,  Hull  at   firft  be  able  truly   to  pro- 
nounce n  :  and,  laftly,  this  character  to  ferve  as  a  ftand- 
ard    to  perpetuate   the   founds  of  any  language.      In 
the  Journal  Literaire,  an.  1720,  we  have  a  very   in- 
genious proj eel  for  an  univerfal   character.     The  au- 
thor, after  obviating  the  objections  that  might  be  made 
agamft  the  feafiblenefs  of  fuch  fchemes  in  the  general, 
propoies  his  own  :  his  characters  are  to  be  the  common 
Arabic^  or  numeral  figures.      The    combinations  of 
the  e  nine  are  Efficient  to  exprefs  diftinftly  an  incre- 
dible quantity  of  numbers,  much  more  than  we  lhall 
need  terms  to  fignify  our  anions,  goods,  evils,  duties, 
paffions,  &c.     Thus  is  all  the  trouble  of  framing  and 
learning  any  new  character  at  once  faved  ;  the  Ara- 
bic ngures  having  already  all  the  univerfality  required. 
The  advantages  are  immenfe.     For,  imo,  We  have 
here  a  liable,  faithful  interpreter;  never   to  be  cor- 
rupted or  changed,  as  the  popular  languages  continual- 
ly are.     2do,  Whereas  the  difficulty  of  pronouncing  a 
ioreign  language  is  fuch  as  ufnally  gives  the  learner 
the  greateit  trouble,  and  there  are  even  fome  founds 
which  foreigners  never  attain  to  ;  in  the  character  here 
propofed,  this  difficulty  has  no  place:  every  nation  i* 
to  pronounce   them   according  to  the  particular  pro- 
nunciation that  already  obtains  among  them.     All  the 
difficulty  is,  the  accuftoming  the  pen  and  the  eye  to 
amx  certain  notions  to  characters   that  do  not,  at  firft 
light,  exhibit  them.     But  this  trouble  is  no  more  than 
we  hndm  the  ftudy  of  any  language  whatever. 

The  inflexions  of  words  are  here  to  be  exprefTed  by 
the  common  letters.  For  inftance  the  fame  character 
fhall  exprefs  a  filly  or  a  colt,  a  horfe  or  a  mare,  an  old 
horfe  or  an  old  mare,  as  accompanied  with  this  or  that 
diftinclive  letter,  which  fhall  fhow  the  fex,  youth,  ma- 
turity, or  old  age  :  a  letter  alfo  to  exprefs  the  bignefs 
or  hze  of  things;  thus  v.g.  a  man  with  this  or  that 
letter,   to  fignify  a  great  man,  or  a  little  man,  &c. 

The  ufe  of  thefe  letters  belongs  to  the  grammar  ■ 
which,  once  well  nnderftood,  would  abridge  the  voca- 
bulary  exceedingly.     An  advantage  of  this  grammar 
is,  that  it  would  only  have  one    declenfion  and  one 
conjugation:  thofe  numerous    anomalies  of  gramma- 
rians are  exceeding  troublefome ;  and  arife  hence,  than 
the  common  languages  are  governed  by  the  populace, 
who  never  reafon  on  what  is  beft:  but  in  the  characler 
here  propofed,  men  of  fenfe  having  the  introduction 
of  it,  would  have  a  new  ground  whereon  to  build  re- 
gularly. 

But  the  difficulty  is  not  in  inventing  the  moft  fimple, 
eafy,  and  commodious  character,  but  in  engaging  the; 
feveral  nations  to  ufe  it;  there  being  nothing  they  a- 
greelefs  in,  than  the  understanding  and  purfuing  their 
common  intereft. 

3.  Literal  characters  may  again  be  divided,  with  re- 
fpecl  to  the  natisns  among  whom  they  have  been  in- 
vented, into  Greek  characters,  Roman  characters,  He- 
brew characters,  &c.  The  Latin  character  now  ufed 
through  all  Europe,  was  formed  from  the  Greek,  as  the 
Greek  was  from  the  Phoenician ;  and  the  Phoenician, 

Uu  as 
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Charafters.  as  well  as  the  Chaldec,  Syriac,  and  Arabic  characters, 
were  formed  from  the  ancient  Hebrew,  which  fubfifted 
till  the  Babylonifh  captivity  ;  for  after  that  event  the 
character  of  the  Aflyrians,  which  is  the  fquare  Hebrew 
now  in  ufe,  prevailed,  the  ancient  being  only  found 
on  fome  Hebrew  medals,  commonly  called  Samaritan 
medals.  It  was  in  1091,  that  the  Gothic  characters, 
invented  by  Ulfilas,  were  abolifhed,  and  the  Latin 
ones  eftablifhed  in  their  room. 

Medallifts  obfervc,  that  the  Greek  character,  con- 
fiding only  of  majufcule  letters,  has  preferved  its  uni- 
formity on  all  medals,  as  low  as  the  time  of  Gallienus, 
from  which  time  it  appears  fomewhat  weaker  and 
rounder:  from  the  time  of  Conftantine  to  Michael  we 
find  only  Latin  characters :  after  Michael,  the  Greek 
characters  recommence  ;  but  from  that  time  they  be- 
gan to  alter  with  the  language,  which  was  a  mixture 
-of  Greek  and  Latin.  The  Latin  medals  preferve  both 
their  character  and  language  as  low  as  the  tranflation 
of  the  feat  of  the  empire  to  Conflantinople  :  towards 
the  time  of  Decius  the  character  began  to  lofe  its 
roundnefs  and  beauty  ;  fome  time  after,  it  retrieved, 
and  fubfifted  tolerably  till  the  time  of  Juftin,  when  it 
degenerated  gradually  into  the  Gothic.  The  rounder, 
then,  and  better  formed  a  character  is  upon  a  medal, 
the  fairer  pretence  it  has  to  antiquity. 

II.  Numeral  Characters,  are  characters  ufed  to  ex- 
prefs  numbers,  are  either  letters  or  figures. 

The  Arabic  character,  called  alfo  the  common  one, 
becaufe  it  is  ufed  almoft  throughout  Europe  in  all  forts 
of  calculations,  confifts  of  thefe  ten  digits,   1,  2,  3,  4, 


five  times  Cliara&ers. 
five  thou- 


except  1,  it  fhowed  the  inclofed  letter  to  be 
its  value  :  as  [  A  |  fifty,  |h|  five  hundred,  |x| 

fand,  |m|  fifty  thoufand. 

The  French  Character  ufed  in  the  chamber  of  ac- 
counts, and  by  perfons  concerned  in  the  management 
of  the  revenue,  is,  properly  fpeaking,  nothing  elfe 
than  the  Roman  numerals,  in  letters  that  are  not  ma- 
jufcule: thus,  inftead  of  exprefling  fifty-fix  by  LVI, 
they  denote  it  by  fmaller  characters  lvj. 

III.  Characters  of  Abbreviations,  &c.  in  feveral 
of  the  arts,  are  fymbols  contrived  for  the  more  concife 
and  immediate  conveyance  of  the  knowledge  of  things. 
For  the 

Characters  ufed  in  Algebra.  See  Algebra,  Intro- 
duction. 

Characters  ufed  in  Aflronomy,  viz. 

Of  the  Planets.     See  Plate  LXII.  fig.  19. 

Of  the  Signs.  Plate  LXXVI.  fig.  158.  &  LXXXV. 
fig.  204. 

Of  the  Afpe&s. 


{5   or  S  Conjunction 
SS  Semifextile 
$:  Sextile 
C^  Quintile 
□  Quartile 
Td  Tredecile 


5,  6,  7,  8,  9,  o. 

The  Roman  numeral  character  confifts  of  feven  ma- 
jufcule letters  of  the  Roman  alphabet,  viz.  I,  V,  X, 
L,  C,  D,  M.  The  I  denotes  one,  V  five,  X  ten, 
L  fifty,  C,  a  hundred,  D,  five  hundred,  and  M  a  thou- 
fand. The  I  repeated  twice  makes  two,  II ;  thrice, 
three,  III :  four  is  expreffed  thus  IV,  as  I  before  V 
or  X  takes  an  unit  from  the  number  expreffed  by  thefe 
letters.  To  exprefs  fix,  an  I  is  added  to  a  V,  VI; 
for  feven,  two,  VII ;  and  for  eight,  three,  VIII.  nine 
is  expreffed  by  an  I  before  X,  thus  IX.  The  fame 
remark  may  be  made  of  the  X  before  L  or  C,  except 
that  the  diminution  is  by  tens;  thus  XL  denotes 
forty,  XC  ninety,  and  LX  fixty.  The  C  before  D 
or  M  diminifhes  each  by  a  hundred.  The  number 
rive  hundred  is  fometimes  expreffed  by  an  I  before  a  C 
inverted  thus,  \j ;  and  inftead  of  M,  which  fignifies 
a  thoufand,  an  I  is  fometimes  ufed  between  two  C's, 
the  one  direct,  and  the  other  inverted,  thus  Clj. 
The  addition  of  C  and  3  before  or  after  raifes  CI3  by 
tens,  thus,  CCI33  expreffes  ten  thoufand,  CCCI^^, 
a  hundred  thoufand.  The  Romans  alfo  expreffed  any 
number  of  thoufands  by  aline  drawn  over  any  numeral 
lefs  than  a  thoufand;  thus  v  denotes  five  thoufand, 
Ex,  fixty  thoufand  :  fo  like  wife  M  is  one  million,  MM 
is  two  millions,  &c. 

The  Greeks  had  three  ways  of  exprefling  numbers: 

1.  Every  letter,  accsrding  to  its  place  in  the  alphabet, 
denoted   a  number,  from  «,  one,    to  u>,  twenty-four. 

2.  The   alphabet  was  divided  into  eight  units,  «  one,         , 
fi  two,  three,  ire.;  into  y  eight  tens,  /  ten,  x.  twenty, 
a  thirty,  ire.;    and    eight   hundreds,  f  one  hundred, 
c  two  hundred,  t  three  hundred,  ire.     3.  1  flood  for 
une,  n  five,  a  ten,  H  a  hundred,  x  a  thoufand,  M  ten         * 
thoufand  ;  and  when  the  letter  n  inclofed  any  of  thefe      1.  + 


/\  Trine 
Bq  Biquintile 
Vc  Quincunx 
<£    Oppofition. 
£1  Dragon's  head 
13   Dragon's  tail. 
Of  time. 
M.  ante  meridiem,  before  the  fun  comes  upon  the 
meridian. 
O.  or  N.  noon. 

M.  poll  meridiem,  when  the  fun  is  paft  the  meri- 
dian. 

Characters  in  Commerce. 


Jfolic 


£  or  /.  pounds  fterling 
pr  per,  or  by,  as  pr  ann. 

by  the  year,  p1'  cent. 
Rx  rixdollar 
Dl  ducat 
P.  S.  poftfeript,  ire. 


D°  ditto,  the  fame  R°  refio 

N°  numero,  or  number  V°  vera 

F°  folio,  or  page 
C    or  ©  hundred 

weight,  or  112 

pounds 

q"  quarters 

S  or  s  fhillings 

d  pence  or  deniers 

Jb  pound  weight. 

Characters  in  Che??iiftry.    See  PI.  exxxii.  &  exxxiii. 
Characters  in  Geometry  and  Trigonometry. 

||  the  character  of  pa-     V   equiangular,  orfimilar 
rallelifm 

A  triangle  ^  equilateral 

□  fquare  <  an  angle 

rjen  rectangle  L  right  angle 

©  circle  j_  perpendicular 

0  denotes  a  degree;  thus  450  implies  45  degrees. 

'  denotes  a  minute;  thus  50',  is  50  minutes.  ",  '", 
"",  denotes  feconds,  thirds,  and  fourths:  and  the  fame 
characters  are  ufed  where  the  progreffions  are  by  tens, 
as  it  is  here  by  fixties. 

Characters  in  Grammar,  Rhetoric,  Poetry,  ire. 


()  parenthefis 
[]  crotchet 
-  hyphen 
'  apoftrophe 

emphafis  or  accent 

breve 

dialyfis 

caret  and  circumflex 

and   *  references 


D.  D.  doctor  in  divi- 
nity. 

V.  D.  M.  minifter  of  the 
word  of  God. 

L.  L.  D.  doctor  of  laws 

J.  V.  D.  doctor  of  ci- 
vil and  canon  law 

"  quotation 

M.  D.  doctor  in  phyfic. 
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Chara&er. 


§  fection  or  divilion         A.  M.  matter  of  arts 

^[  paragraph  A.  B.  bachelor  of  arts 

F.  R.  S.  fellow  of  the  royal  fociety. 

For  the  other  characters  ufed  in  grammar,  fee  Com- 
ma, Colon,  Semicolon,  &c. 
Characters  among  the  ancient  Lawyers,  and  in  ancient 


\   paragraphs 

ir   digefts 

Scto.  fenatus  con- 

fulto 
E.  extra 
S.  P.  Q.  R.  fena- 

tns  populufque 

Romanus 


lnfcriptions. 

P.  P.  pater  patriae 
C. code 

C.  C.  confules 
T.  titulus 

P.  P.  D.  D.  propria 
pecunia  dedicavit 

D.  D.  M.  dono  dedit 
monumentum. 


Characters  in   Medicine  and  Pharmacy. 


M.  manipulus,  a  hand- 
ful 

P.  a  pugil 

P.    JE.    equal  quanti- 
ties 

according  to 


fufficient  quan- 


ts recipe 

~alaa\  or  ana,  of  each 
alike 

ib  a  pound,  or  a  pint 

3  an  ounce 

3  a  drachm  S 

3  a  fern  pie 

gr.  grains  q 

Is  or  fs  half  of  any 

thing  q. 

cong.  congius,  a  gallon, 

coch.  cochleare,  a  P. 

fpoonful 

Characters  upon  T'omb-jlones. 

S.  V.  Sifte  viator,  /.  e.  Stop  traveller. 

M.  S.  Memorise  facrum,  i.  e.   Sacred  to   the    me- 
mory. 
D.  M.  Diis  manibus. 

J.  H.  S.  Jefus. 

X.  P.  a  character  found  in  the  catacombs,   about 
the  meaning  of  which  authors  are  not  agreed. 
Characters  ufed  in  Mufic,  and  of  Mufical  Notes  with 
their  proportions,  are  as  follow. 


A. 
art 

s.  a 
tity 

pi.  as  much  as  you 

pleafe 

P.  pulvis  patrum,  the 

Jefuit's  bark. 


crotchet 
quaver 
femiquaver 
demifemiquaver 


i 


2  character  of  a  large     8     f 
C  along  4     £, 

~  a  breve  2     \ 

©  a  femibreve  i     \ 

q  a  minim  \ 

*  character  of  a  iharp  note  :  this  character  at  the 
beginning  of  a  line  or  fpace,  denotes  that  all  the  notes 
in  that  line  are  to  be  taken  a  femitone  higher  than  in 
the  natural  feries ;  and  the  fame  affects  all  the  octaves 
above  and  below,  though  not  marked  :  but  when  pre- 
fixed to  any  particular  note  it  fhows  that  note  alone 
to  be  taken  a  femitone  higher  than  it  would  be  with- 
out fuch  character. 

1>  or  b,  character  of  a  fiat  note  :  this  is  the  contra- 
ry to  the  other  above  ;  that  is,  a  femitone  lower. 

h  character  of  a  natural  note  :  when  m  a  line  or 
feries  of  artificial  notes,  marked  at  the  beginning  b  or 
X,  the  natural  note  happens  to  be  required,  it  is  de- 
noted by  this  character 

J>  character  of  a  treble  cliff. 

y  character  of  the  mean  cliff. 
'    Q  bafs  cliff. 

4,  or  *  characters  of  common  duple  time,  fignify- 
ing  the  meafure  of  two  crotchets  to  be  equal  to  two 
notes,  of  which  four  make  a  femibreve. 

C  <£  $,  characters  that  diftinguifli  the  movements 


of  common  time,   the  firft  implying  flow,    the   fecord  Character, 
quick,  and  the  third  very  quick. 

'".>  j>  !>  h  xV>  characters  of  fimple  triple  time,  the 
meafure  of  which  is  equal  to  three  femi  breves,  or  to 
three  minims. 

|,  1,  or  -A.,  characters  of  a  mixed  triple  time,  where 
the  meafure  is  equal  to  fix  crotchets,  or  lix  quavers. 

l,  or  |,  or  -,9?,  or  \,  or  %,  characters  of  compound 
triple  time. 

i4->  -riy  ih  or  t->  or  -,%>  characters  of  that  fpecies 
of  triple  time  called  the  meafure  of  twelve  times. 

Character,  in  human  life,  that  which  is  peculiar 
in  the  manners  of  any  perfon,  and  diftinguithes  him 
from  all  others. 

Good  Character  is  particularly  applied  to  that  con- 
duct which  is  regulated  by  virtue  and  religion';  in  an 
inferior  but  very  common  fenfe,  it  is  nnderftood  of 
mere  honefty  of  dealing  between  man  and  man  The 
importance  of  a  good  character  in  the  commerce  of 
life  feems  to  be  univerfally  acknowledged. — To  thofe 
who  are  to  make  their  own  way  either  to  wealth  or 
honours,  a  good  character  is  ufnally  no  lefs  necelfary 
than  addrefsand  abilities.  Totranfcribe  the  obfervation 
of  an  elegant  mcralift :  Though  human  nature  is  de- 
generate, and  corrupts  itfelf  ftill  more  by  its  own  in- 
ventions ;  yet  it  ufually  retains  to  the  laft  an  efteem. 
for  excellence.  But  even  if  we  are  arrived  at  fuch  an 
extreme  degree  of  depravuy  as  to  have  loft  our  native 
reverence  for  virtue  ;  yet  a  regard  to  our  own  intereft 
and  fafety,  which  we  feldoin  lofe,  will  lead  us  to  ap- 
ply for  aid,  in  all  important  transitions^  to  men 
whofe  integrity  is  unimpeached.  When  we  choofe  an 
affiftant,  a  partner,  a  fervant,  or  firft  enquiry  is  con- 
cerning his  character.  When  we  have  occafion  for  a 
counfellor  or  attorney,  a  phyfician  or  apothecary, 
whatever  we  may  be  ourfelves,  we  always  choofe  to 
truft  our  property  and  perfons  to  men  of  the  bell  cha- 
racter. When  we  fix  on  the  tradefmen  who  are  to 
fupply  us  with  necefiaries,  we  are  not  determined  by 
the  figu  of  the  lamb,  or  the  wolf,  or  the  fox  ;  nor  by 
a  {hop  fitted  up  in  the  moft  elegant  tafte,  but  by  the 
faireft  reputation.  Look  into  a  daily  newfpaper,  and 
you  will  fee,  from  the  highelt  to  the  loweit  rank,  how 
important  the  characters  of  the  employed  appear  to 
the  employers.  After  the  advertifenoent  has  enume- 
rated the  qualities  required  in  the  perfou  wanted, 
there  conftantly  follows,  that  none  need  apply  who 
cannot  bring  an  undeniable  character.  Offer  your- 
felf  as  a  candidate  for  a  feat  in  the  legislature,  be  pro- 
moted to  honour  and  emolument,  or  in  any  refpect  at- 
tract the  attention  of  mankind  upon  yourfelf,  and,  if 
you  are  vulnerable  in  your  character,  you  will  be  deep- 
ly wounded.  This  is  a  general  teftimony  in  favour  of 
honefty,  which  no  writings  and  no  practices  can  pof- 
fibly  refute. 

Young  men,  therefore,  whofe  characters  are  yet 
unfixed,  and  who,  confequently,  may  render  them  juft 
fuch  as  they  with,  ought  to  pay  great  attention  to  the 
firft  fteps  which  they  take  on  entrance  into  life.  They 
are  ufually  carelefs  and  inattentive  to  this  object.  They 
purfue  their  own  plans  with  ardour,  and  neglect  the 
opinions  which  others  entertain  of  them.  By  fome 
thoughtlefs  action  or  expreffion,  they  fuffer  a  mark  to 
be  imprefied  upon  them,  which  fcarcely  any  fnbfeqnent 
merit  can  entirely  erafe.  Every  man  will  find  fome  per- 
il u  2  fons, 
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Chara-fter.  fons,  who,  though  they  are  not  profeffed  enemies,  yet 

* '  view  him  with  an  envious  or  a  jealous   eye,  and    who 

will  gladly  revive  any  tale   to  which  truth  has  given 
the  flighteft  foundation. 

In  this  turbulent  and  confufed  fcene,  where  our 
words  and  actions  are  often  mi funder flood,  and  of- 
tener  mifreprefented,  it  is  indeed  difficult  even  for  in- 
nocence and  integrity  to  avoid  reproach,  abufe,  con- 
tempt, and  hatred.  Thefe  not  only  hurt  our  intereft 
and  impede  our  advancement  in  life,  but  forely  af- 
flict the  feelings  of  a  tender  and  delicate  mind.  It  is 
then  the  part  of  wifdom  firft  to  do  every  thing  in  our 
power  to  preferve  an  irreproachable  character,  and 
then  to  let  our  happinefs  depend  chiefly  on  the  appro- 
bation of  our  own  confciences,  and  on  the  advance- 
ment of  our  intereft  in  a  world  where  liars  mall  not  be 
believed,  and  where  flanderers  ihall  receive  counte- 
nance from  none  but  him  who,  in  Greek,  is  called,  by 
way  of  eminence,  Diabolus,  or  the  calumniator. 

Character,  in  poetry,  particularly  the  epopee  and 
drama,  is  the  refult  of  the  manners  or  peculiarities  by 
which  each  perfon  is  diftinguifhed  from  others. 

The  poetical  character,  fays  Mr  Boffu,  is  not  pro- 
perly any  particular  virtue  or  quality,  but  a  compofi- 
tion  of  feveral  which  are  mixed  together,  in  a  diffe- 
rent degree,  according  to  the  necefiity  of  the  fable  and 
the  unity  of  the  action  :  there  muft  be  one,  however, 
to  reign  over  all  the  reft  ;  and  this  muft  be  found,  in 
fome  degree,  in  every  part.  The  firft  quality  in  A- 
chilles,  is  wrath  ;  in  Ulyffes,  diffimulation  ;  and  in 
JEneas,  mildncfs  :  but  as  thefe  characters  cannot  be 
alone,  they  inuft  be  accompanied  with  others  to  era- 
bellifh  them,  as  far  as  they  are  capable,  either  by 
hiding  their  defects,  as  in  the  anger  of  Achilles,  which 
is  palliated  by  extraordinay  valour  ;  or  by  making 
them  centre  in  fome  folid  virtue,  as  in  Ulyffes,  whofe 
diffimulation  makes  a  part  of  his  prudence;  and  in 
iEneas,  whofe  mildnefs  is  employed  in  a  fubmiffion  to 
the  will  of  the  gods.  In  the  making  up  of  which 
union,  it  is  to  be  obferved,  the  poets  have  joined  to- 
gether fuch  qualities  as  are  by  nature  the  moft  com- 


Trne  characters  are  fuch  as  we  truly  and  really  fee  Charade* 
in  men,  or  may  exift  without  any  contradiction  to  I) 
nature  :  no  man  queftions  but  there  have  been  men  5^iara(*e' 
as  generous  and  as  good  as  ./Eneas,  as  paffionate  and 
as  violent  as  Achilles,  as  prudent  and  wife  as  Ulyffes, 
as  impious  and  atheiftical  as  Mezentius,  and  as  amo- 
rous and  paffionate  as  Dido ;  all  thefe  characters, 
therefore,  are  true,  and  nothing  but  juft  imitations 
of  nature.  On  the  contrary,  a  character  is  falfe  when 
an  author  fo  feigns  it,  that  one  can  fee  nothing  like 
it  in  the  order  of  nature  wherein  he  defigns  it  (hall 
Itand  :  thefe  characters  fhould  be  wholly  excluded 
from  a  poem,  becaufe  tranfgreffing  the  bounds  of  pro- 
bability and  reafon,  they  meet  with  no  belief  from  the 
readers  ;  they  are  fictions  of  the  poet's  brain,  not  imi- 
tations of  nature  ;  and  yet  all  poetry  confifts  in  an  imi- 
tation of  nature. 

Character  is  alfo  ufed  for  certain  vifible  qualities, 
which  claim  refpect  or  reverence  to  thofe  vefted  there- 
with.— The  majefty  of  kings  gives  them  a  character 
which  procures  refpect  from  the  people.  A  bifhop 
fhould  fuflain  bis  character  by  learning  and  folid  piety, 
rather  than  by  worldly  luflre,  &c.  The  law  of  na- 
tions fecures  the  character  of  an  ambaffador  from  all 
infults. 

Character,  among  naturalifts,  is  fy  nonym  011  s  with 
the  definition  of  the  genera  of  animals,  plants,  Sec. 

CHARACTERISTIC,  in  the  general,  is  that 
which  characterifes  a  thing  or  perfon,  i.  e.  conftitutes 
its  character,  whereby  it.  is  diftinguifhed.  See  Cha- 
racter. 

Characteristic,  is  peculiarly  ufed  in  grammar, 
for  the  principal  letter  of  a  word  :  which  is  preferved 
in  moft  of  its  tenfes  and  moods,  its  derivatives  and 
compounds. 

Characteristic  of  a  Logarithm,  is  its  index  or  ex- 
ponent.    See  Logarithm. 

Characteristic  Triangle  of  a  Curve,  in  the  high- 
er geometry,  is  a  rectilinear  right-angled  triangle,  whofe 
hypothenufe  makes  a  part  of  the  curve,  not  fenfibly 
different  from   a  right-line.     It  is  fo  called,  becaufe 


patiblc  ;  valour  with  anger,  piety  with  mildnefs,  and  curve  lines  are  ufed  to  be  diftinguifhed   hereby.      See 

prudence  with  diffimulation.      The  fable  required  pru-  Curve. 

dence  in  Ulyffes,  and  piety  in  JEnezs  ;  in  this,  there-  CHARADE,  the  name  of  a  new  fpecies  of  compo- 

fore,  the  poets  were  not  left  to  their  choice  :  but  Ho-  fuion  or  literary  amufement.     It  owes  its  name   to  the 

mer  might  have  made  Achilles  a  coward  without  a-  idler  who  invented  it.     Its  fubject  muft  be  a  word  of 

bating  any   thing  from  the  juftnefs  of  his  fable:   fo  that  two  fyllables,  each  forming  a  diftinct  word  ;    and  thefe 

it  was  the   neceffity  of  adorning    his   character  that  two   fyllables  are  to  be  concealed  in   an  enigmatical 

obliged  him  to  make  him  valiant:  the  character,  then,  defcription,  firft  feparateJy,  and  then  together.     The 


of  a  hero  in  the  epic  poem,  is  compounded  of  three 
forts  of  qualities  ;  the  firft  effential  to  the  fable  ;  the 
fecond,  embellifhments  of  the  firft  ;  and  valour,  which 
fultains  the  other  two,  makes  the  third. 

Unity  of  character  is  as  ncceffary  as  the  unity  of 
the  fable.  For  this  purpofe  a  perfon  fhould  be  the 
fame  from  the  beginning  to  the  end  :  not  that  he  is 
always  to  betray  the  fame  fentiments,  or  one  paffion  ; 
hut  that  he  fhould  never  fpeak  nor  act  inconfiftently 
with  his  fundamental  character.  For  inftance,  the 
weak  may  fometimes  fally  into  a  warmth,  and  the 
breaft  of  the  paffionate  be  calm,  a  change  which  often 
introduces  in  the  drama  a  very  affecting  variety  ;  but 
if  the  natural  difpofition  of  the  former  was  to  be  re- 
prefented  as  boifterotts,  and  that  of  the  latter  mild  and 
fbfr,  they  would  both  act  out  of  character,  and  contra- 
di&  their  perfons. 


exercife  of  charades,  if  not  greatly  instructive,  is  at 
leaft  innocent  and  amufing.  At  all  events,  as  it  has 
made  its  way  iato  every  fafhionablc  circle,  and  has 
employed  even  Garrick,  it  will  fcarcely  be  deemed  un- 
worthy of  attention.  The  fillineffes  indeed  of  moft  thai 
have  appeared  in  the  papers  under  this  title,  are  not 
only  deftitnte  of  all  pleafantry  in  the  ftating,  but  are 
formed  in  general  of  words  utterly  unfit  for  the  pur- 
pofe. They  have  therefore  been  treated  with  the  con- 
tempt they  deferved.  In  trifles"  of  this  nature,  inac- 
curacy is  without  excufe.  The  following  examples 
therefore  arc  at  leaft  free  from  this  blemifh. 

I. 

My  firft,  however  here  abufed, 

Defigns  the  fex  alone  ; 

In  Cambria,  fuch  is  cuftom's  pow'r, 

'Tis  Jenkin,  John,  or  Joan. 

My 
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Ckarade,  My  ft con d  oft  is  loudly  calTu, 

Charadrius.  When  men  prepare  to  lift  it : 

Its  name  delights  the  female  ear; 
Its  force,  may  none  refift  it! 
It  binds  the  weak,  it  binds  -the  ftrong, 
The  wealthy  and  the  poor ; 
Still  'tis  to  joy  a  paffport  deem'd, 
For  fullied  fame  a  cure. 
It  may  infure  an  age  of  blefs, 
Yet  mif  'ries  oft  attend  it ; 
To  fingers,  ears,  and  nofes  too, 
Its  various  lords  commend  it. 
My  whole  may  chance  to  make  one  drink, 
Though  vended  in  a  fifh-fhop  ; 
'Tis  now  the  monarch  of  the  feas, 
And  has  been  an  archbifhop.  Her-ring. 

II. 
My  firft,  when  a  Frenchman  is  learning  Englifh, 
ferves  him  to  fwear  by.     My  fecond,  is  either  hay  or 
corn.     My  whole  is  the  delight  of  the  prefent  age,  and 
Will  be  the  admiration  of  pofterity.  Gar-rick. 

III. 
My  fir  fly  is  plowed  for  various  reafons,  and  grain 
is  freqently  buried  in  it  to  little  purpofe.  My  fe- 
cond, is  neither  riches  nor  honours;  yet  the  former 
would  generally  be  given  for  it,  and  the  latter  is  often 
taftelefs  without  it.  My  -whole  applies  equally  to  fpring, 
fummer,  atumn,  and  winter ;  and  both  fifh  and  fleih, 
praife  and  cenfure,  mirth  and  melancholly,  are  the 
better  for  being  in  it.     Sea-fan. 

IV. 
My  firft,  with  the  mofl  rooted  antipathy  to  a  French- 
man, prides  himfelf,  whenever  they  meet,  upon  flick- 
ing clofe  to  his  jacket.  My  jecond  has  many  virtues, 
nor  is  it  its  leaft  that  it  gives  name  to  my  firft.  My 
•whole,  may  I  never  catch  !     Tar-tar. 

V 
My  firft  is  one  of  England's  prime  boafts ;  it  re- 
joices the  ear  of  a  horfe,  and  angnifhes  the  toe  of  a 
man.  My  fecond,  when  brick  is  good  ;  when  ftone, 
better ;  when  wooden,  beft  of  all.  My  whole  is  famous 
alike  for  rottennefs  and  tin.     Cbtn-wa!l. 

VI. 
My  firft  is  is  called  bad  or  good, 
May  pleafure  or  offend  ye; 
My  fecond,  in  a  fhirfty  mood, 
May  very  much  befriend  ye. 
My  whole,   tho'  ftyled  a  "  cruel  word," 
May  yet  appear  a  kind  one; 
It  often  may  with  joy  be  heard, 
With  tears  may  often  blind  one.     Fare-well. 

vi  r. 

My  firft  is  equally  friendly  to  the  thief  and  the  lover, 
the  toper,  and  the  ftudent.  My  fecond  is  light's  oppo- 
fite :  yet  they  are  frequently  feen  hand  in  hand;  and 
their  union,  if  judicious,  gives  much  pleafure.  My 
whole,  is  tempting  to  the  touch,  grateful  to  the  fight, 
fatal  to  the  tafte.     Nlght-Jhade. 

CHARADRIUS,  in  ornithology,  a  genus  belong- 
ing to  the  order  of  grallae.  The  beak  is  cylindrical  and 
blunt  ;  the  noftrils  are  linear;  and  the  feet  have  three 
toes. 

1.  The  Hiaticula,  or  Sea-lark  of  Ray,  has  a  black 
bread;  a  white  (treak  along  the  front ;  the  top  of  the 
head  is  brown  ;  and  the  legs  and  beak  are  reddifh.  It 
is.  found  on  the  lhores  of  Europe  and  America.     They 


4* 

frequent  our  mores  in  the  fummer,  but  are  not  nume-  Cfcarxdfa* 

rous.     They   lay   four  eggs,  of  a  dull  whitiih  colour,  w — *s ' 

fparingly  fprinkled  with  black:  at  the  approach  of  win- 
ter they  difappear. 

2.  The  Alexandrinus,  or  Alexandrian  Dotterel,  is 
of  a  brownifh  colour,  with  the  forehead,  collar,  and 
belly  white;  the  prime  tail-feathers  on  both  fides  are 
white  ;  and  the  legs  are  black.  It  is  about  the  lize  of 
a  lark,  and  lives  upon  infects. 

3.  The  Vociferous,  orNoify  Plover  of  Catefby,  has 
black ftreaks  on  the  breaft,  neck,  forehead,  and  cheeks ; 
and  the  feet  are  yellow.  It  is  a  native  of  North-Ame- 
rica. 

4.  The  Egyptius,  has  a  black  ilreakonthe  breaft,. 
white  eye-brows,  the  prime  tail-feathers  ftreaked  with 
black  at  the  points,  and  bluifli  legs.  It  is  found  in  the 
plains  of  Egypt,  and  feeds  on  infects. 

5.  The  Morineilus  has  an  iron-coloured  breaft,  a 
fmall  white  ftreak  on  the  breaft  and  eye-brows,  and 
black  legs.  It  is  the  Dotterel  of  Ray,  and  a  native 
of  Europe.  They  are  found  in  Cambridgefhire,  Lin- 
colnfbire,  and  Derbyfhire:  on  Lincoln-heath,  and  on 
the  moors  of  Derbyfhire,  they  are  migratory;  appear- 
ing there  in  fmall  flocks  of  eight  or  ten  only  in  the  lat- 
ter end  of  April,  and  ftay  there  all  May  and  part  of 
June,  during  which  time  they  are  very  fat,  and  much 
efteemed  for  their  delicate  flavour.  In  the  months  of 
April  and  September,  they  are  taken  on  the  Wiltfhire 
and  Berkfhire  downs;  they  are  alfo  found  in  the  be- 
ginning of  the  former  month  on  the  fea  fide  at  Meales 
in  Lancafhire,  and  continue  there  about  three  weeks, 
attending  the  barley  fallows  1  from  thence  they  re- 
move northward  to"  a  place  called  Leytoji  Haws,  and 
ftay  there  about  a  fortnight;  but  where  they  breed, 
or  where  they  refide  during  the  winter,  we  have  not 
been  able  to  difcover.  They  are  reckoned  very  fool- 
i/h  birds,  fo  that  a  dull  fellow  is  proverbially  ftyled  a> 
dotterel.  They  were  alfo  believed  to  mimic  the  action 
of  the  fowler,  ftretching  out  a  wing  when  he  ftretches 
oat  an  arm,  &c.  continuing  their  imitation,  regardlefs 
of  the  net  that  is  fpreading  for  them. 

6.  The  Apricarius  has  a  black  belly  >  the  body  is 
brown,  and  variegated  with  white  and  yellow  fpots  ; 
and  the  legs  are  afh-coloured.  It  is  the  ipotted  Plover 
of  Edwards,  and  a  native  of  Canada. 

7.  The  Pluvialis  is  black  above,  with  green  fpots,, 
white  underneath,  and  the  feet  are  afh-coloured.  It 
is  the  green  plover  of  Ray,  and  is  a  native  of  Europe. 
They  lay  four  eggs,  fharply  pointed  at  the  lefTer  end, 
of  a  dirty  white  colour,  and  irregularly  marked,  efpe- 
cially  at  the  thicker  end,  with  blotches  and  fpots.  It 
breeds  on  fcveral  unfrequented  mountains  of  Scotland  ;. 
and  is  very  common  on  thefe  of  the  ifle  of  Rum,  and 
others  of  the  loftier  Hebrides.  They  make  a  fhrill 
whittling  noife;  and  may  be  enticed  within  a  Ihot  by 
a  fkilful  imitator  of  the  note. 

8.  The  Torquatus  has  a  black  bread,  and  a  white 
front;  the  top  of  the  bead  and  the  collar  is  black; 
and  the  beak  and  feet  are  bluifli.  It  is  a  native  of  St 
Domingo. 

9.  The  Calidris  has  black  feet,  and  a  black  bill ;  the 
rump  is  greyifh ;  and  the  body  is  pure  white  below. 
It  frequents  the  fhores  of  Europe. 

10.  The  Oedicnemus  or  Stone-curlew  of  Ray,  is  of 
a  grey  colour,  with  two  of  the  prime  wing-feathers 
black,  but  white  in  the  middle:  it  has  a  iharp  bill,. 

and 
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tfharadrius  and  afli-coloured  feet ;  and  is  about  the  fize  of  a  crow. 
II  In  Hampfhire,   Norfolk,  and  on   Lincoln-heath,  it  is 

Charaims.  ca]iej  tile  ftone-curlew,  from  a  fimilarity  of  colours  to 
the  curlew.     It  breeds  in  fome  places  in  rabbit-bur- 
rows; alfo  among  ftones  on  the  bare  ground,  laying 
two  eggs  of  a  copper-colour  fpotted  with  a  darker  red. 
The  young   run  foon  after  they  are  hatched.     Thefe 
birds  feed  in  the  night  on  worms  and  caterpillars:  they 
will  alfo  eat  toads,  and  will  catch  mice.     They  inha- 
bit fallow  lands  and   downs;   affect  dry  places,  never 
being  feen  near  any  waters.     When  they  fly,  they  ex- 
tend their  legs  ftraight  out  behind  :  are  very  dry  birds; 
run  far  before  they  take  to  wing;  and  often  fquat : 
are  generally  feen  fingle  ;  and  are  efleemed  very  de- 
licate food. — Haffelquift    informs  us,  that  this  bird  is 
alfo  met  with  in  Lower  Egypt,  in  the  Acacia  groves, 
near  the  villages  Abufir  and  Sackhara,  near  the  fepul- 
chres  of  the  ancient  Egyptians,  and    in  the   defarts. 
The  Arabians  call  it  Kervan.     It  has  a  thrill  voice, 
fomewhat  refembling  that  of  the  black  woodpecker, 
which  it  raifes    and  lowers  fucceffively,    uttering  a- 
greeable  notes.     The  Turks  and  Egyptians  value  it 
much,  if  they  can  get  it  alive;  and  keep  it  in  a  cage 
for  the  fake  of  its  finging.     Its  flefh  is  hard,  and  of  a 
very  good  tafte,  inclined  to  aromatic.     It  is  a  very  vo- 
racious bird,  catching  and   devouring   rats  and  mice, 
which   abound    in   Egypt.       It    feldom   drinks;    and 
when  taken  young,  and  kept  in  a  cage  in  Egypt,  they 
give   it  no  water  for  feveral  months,  but  feed  it  with 
frefh  meat  macerated  in  water,  which  it  devours  very 
greedily.     It  is  found  in  defarts,  and  is  therefore  ac- 
cuftomed  to  be  without  water. 

11.  The  Himantopus  is  white  below,  with  a  black 
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and  as  the  other  Jews  are  remarkable  for  their  eyes,  Charantia 
lb  are  thofe  for  their  large  noies,  which  run  through 
all  the  families  of  this  feci.  Thefe  are  the  ancient 
Effenes.  They  firictly  obferve  the  five  books  of  Mo- 
fes,  according  to  the  letter;  and  receive  no  written 
traditions.  It  is  faid  that  the  other  Jews  would  join 
the  Charaims ;  but  thofe  not  having  obicryed  the  exact 
rules  of  the  law  with  regard  to  divorces,  thefe  think 
they  live  in  adultery. 

CHARANTIA,  in  botany.  See  Momordica. 
CHARBON,  ill  the  manege,  that  little  black  fpot 
or  mark  which  remains  after  a  large  fpot  in  the  cavity 
of  the  corner  teeth  of  a  horfe  :  about  the  feventh  or 
eighth  year,  when  the  cavity  fills  up,  the  tooth  being 
fmooth  and  equal,  it  is  faid  to  be  rafed. 

CHAR  CAS,  the  fouthern  di  virion  of  Peru  in 
South  America,  remarkable  for  the  iilver  mines  of 
Potofi. 

CHAR.COAL,  a  fort  of  artificial  coal,  or  fuel,  con- 
fining of  wood  half  burnt;  chiefly  ufed  where  a  clear 
ftrong  fire,  without  fmoke,  is  required  ;  the  humidity 
of  the  wood  being  here  moflly  diffipated,  and  exhaled 
in  the  fire  wherein  it  is  prepared. 

The  microfcope  difcovers  a  furprifing  number  of 
pores  in  charcoal ;  they  arc  difpofed  in  order,  and 
traverfe  it  lengthvvife  ;  fo  that  there  is  no*  piece  of 
charcoal,  how  long  foever,  but  may  be  eafily  blown 
through.  If  a  piece  be  broken  pretty  fhort,  it  may  he 
feen  through  with  a  microfcope.  In  a  range  the  18th 
part  of  an  inch  long,  Dr  Hook  reckoned  150  pores  ; 
whence  he  concludes,  that  in  a  charcoal  of  an  inch  dia- 
meter, there  are  no  lefs  than  5,724,000  pores.  It  is 
to  this  prodigious  number  of  pores,   that  the  blacknefs 


back,  and  a  long  black  bill;  the  feet  are  red,   and     of  charcoal  is  owing;  for  the  rays  of  light  ftriking  on 


very  long.  It  is  the  autumnal  dotterel  of  the  Englifh 
authors,  and  frequents  the  fea  fhores  of  Europe.  It 
is  alfo  found  in  the  lakes  of  Egypt  in  the  month  of 
October. 

12.  The  Spinofus,  armed  Dotterel,  or  Lapwing,  has 
black  bread,  legs,  and  wings;  it  has  a  creft  on  the 
hinder  part  of  the  head.  It  is  of  the  fize  of  a  pigeon  ; 
the  French  call  it  dominicanus,  from  the  refemblance  it 
has  to  the  drefs  of  a  Dominican  monk.  It  is  a  native 
of  Egypt. 

13.  The  New-Zealand  plover,  has  the  forepart  of 
the  head,  taking  in  the  eye,  chin,  and  throat,  black, 
paffing  backward  in  a  collar  at  the  hind-head  ;  all  the 
back  part  of  the  head,  behind  the  eye,  greenifh  afh- 
colour  ;  thefe  two  colours  divided  by  white  :  the  plum- 
age on  the  upper  parts  of  the  body  is  the  fame  co- 
lour as  the  back  of  the  bead:  the  quills  and  tail  are 
dufky  :  the  laft  order  of  coverts  is  white  for  fome  part 
of  their  length,  forming  a. bar  on  the  wing:  the  un- 
der parts  of  the  body  are  white  ;  and  the  legs  red.  It 
inhabits  Queen  Charlotte's  found;  where  it  is  known 
by  the  name  of  Doodooroa-attoo.  See  Plate  CXXII. 
There  are  12  or  13  more  fpecies. 

CHARAG,  the  tribute  which  Chriftians  and  Jews 
pay  to  the  grand  fignior. 

Itconfiftsof  ten,  twelve,  or  fifteen  franks  per  annum, 
according  to  the  eftate  of  the  party.  Men  begin  to  pay 
it  at  nine  or  at  fixteen  years  old ;  women  are  dif- 
penfed  with,  as  alfo  priefts,  rabbins,  and  religious. 

CHARAIMS,  a  feci:  of  the  Jews  in  Egypt.    They 


the  charcoal,  are  received  and  abforbed  in  its  pores,  in- 
ftead  of  being  reflected  ;  whence  the  body  muft  of  ne- 
ceffity  appear  black,  blacknefs  in  a  body  being  no 
more  than  a  want  of  reflection.  Charcoal  was  ancient- 
ly ufed  to  diflinguifh  the  bounds  of  eftates  and  inheri- 
tances; as  being  incorruptible,  when  let  very  deep 
within  ground.  In  effect,  it  preferves  itfelf  fo  long, 
that  there  are  many  pieces  found  entire  in  the  ancient 
tombs  of  the  northern  nations.  M.  Dodart  fays, 
there  is  charcoal  made  of  corn,  probably  as  old  as 
the  days  of  Csefar:  he  adds,  that  it  has  kept  fo  well, 
that  the  wheat  may  be  ftill  diflinguifhed  from  the 
rye ;  which  he  looks  on  as  proof  of  its  incorruptibi- 
lity. 

The  operation  of  charring  wood,  is  performed  in 
the  following  manner:  The  wood  intended  for  this 
purpofe  is  cut  into  proper  lengths,  and  piled  up  in 
heaps  near  the  place  where  the  charcoal  is  intended  to 
be  made:  when  a  fufficient  quantity  of  wood  is  thus 
prepared,  they  begin  conftrudfing  their  flacks,  for 
which  there  are  three  methods.  The  firfl  is  this:  They 
level  a  proper  fpot  of  ground,  of  about  twelve  or 
fifteen  feet  in  diameter,  near  the  piles  of  wood;  in 
the  centre  of  this  area  a  large  billet  of  wood,  fplit 
acrofs  at  one  end  and  pointed  at  the  other,  is  fixed 
with  its  pointed  extremity  in  the  earth,  and  two  pieces 
of  wood  inferted  through  the  clefts  of  the  other  end, 
forming  four  right  angles  ;  againft  thefe  crofs  pieces 
four  other  billets  of  wood  are  placed,  one  end  on  the 
ground,    and   the   other  leaning  againft  the  angles. 


live  by  themfelves,  and  have  a  feparate  fynagogue  ;     This  being  finifhed,  a  number  of  large  and  ftraight 

billets 


C  H  A 


C     343     ] 


C  H  A 


Charcoal,   billets  are  laid  on  the  ground  to  form  a  floor,  each  be- 

' * 'ing  as  it  were  the  radius  of  the  circular  area  ;  on  this 

floor  a  proper  quantity  of  brufh  or  fraall  wood  is 
ftrewed,  in  order  to  fill  up  the  interftices,  when  the 
floor  will  be  complete;  and  in  order  to  keep  the  billets 
in  the  fame  order  and  pofition  in  which  they  werefirft 
arranged,  pegs  or  flumps  are  driven  into  the  ground  in 
the  circumference  of  the  circle,  about  a  foot  diftant 
from  one  another:  upon  this  floor  a  flage  is  built  with 
billets  fet  upon  one  end,  but  fomething  inclining  to- 
wards tbe  central  billet  5  and  on  the  tops  of  thefe 
another  floor  is  laid  in  a-  horizontal  direction,  but  of 
ih oner  billets,  as  the  whole  is,  when  finiilied,  to  form 
a  cone. 

The  fecond  method  of  building  the  flacks  for  ma- 
king charcoal  is  performed  in  this  manner:  A  long 
pole  is  erected  in  the  centre  of  the  area  above  defcri- 
bed, and  feveral  fmall  billets  ranged  round  the  pole  on 
their  ends:  the  interftices  between  thefe  billets  and  the 
pole  is  filled  with  dry  brufh-wood,  then  a  floor  is  laid, 
on  that  a  flage  in  a  reclining  pofition,  and  on  that  a  fe- 
cond floor,  ire.  in  the  fame  manner  asdefcribed  above  ; 
but  in  tbe  lower  floor  there  is  a  billet  larger  and  longer 
than  the  re  It,  extending  from  the  central  pole  to  fome 
diftance  beyond  the  circumference  of  the  circle. 

The  third  method  is  this:  A  chimney,  or  aperture 
of  a  fquare  form,  is  built  with  billets  in  the  centre, 
from  the  bottom  to  the  top  ;  and  round  thefe,  floors 
and  inclined  ftages  are  erected,  in  the  fame  manner  as 
in  the  flacks  above  defcribed,  except  that  the  bale  of 
this  inftead  of  being  circular  like  the  others,  is  fquare  ; 
and  the  whole  flack,  when  completed,  forms  a  pyra- 
mid. 

The  flack  of  either  form  being  thus  finiihed,  is  coat- 
ed over  with  turf,  and  the  furface  plaftered  with  a 
mixture  of  earth  and  charcoal-daft  well  tempered  to- 
gether. 

The  next  operation  is  the  fetting  the  flack  on  fire. 
In  order  to  this,  if  it  be  formed  according  to  the  firfl 
conftruction,  the  central  billet  in  the  upper  flage  is 
drawn  out,  and  fome  pieces  of  very  dry  and  combuf- 
tible  wood  are  placed  in  the  void  fpace,  called,  by 
workmen,  the  chimney,  and  fire  fet  to  thefe  pieces. 
If  the  flack  be  built  according  to  the  fecond  conftruct- 
tion,  the  central  pole  is  drawn  out,  together  with  the 
large  horizontal  billet  above  defcribed  ;  and  the  void 
fpace  occupied  by  the  latter  being  filled  with  pieces  of 
very  dry  combuftible  wood,  the  fire  is  applied  to  it  at 
the  bafe  of  the  flack.  With  regard  to  the  third  con- 
flruction,  the  fquare  aperture  or  chimney  is  filled  with 
fmall  pieces  of  very  dry  wood,  and  the  fire  applied  to 
it  at  the  top  or  apex  of  the  pyramidal  flack.  When 
the  flack  is  fet  on  fire,  either  at  the  top  or  bottom, 
the  greateft  attention  is  neceflary  in  the  workman  ; 
for  in  the  proper  management  of  the  fire  the  chief 
difficulty  attending  the  art  of  making  good  charcoal 
confifts.  In  order  to  this,  care  is  taken,  as  foon  as  the 
flame  begins  to  iffue  fome  height  above  the  chimney, 
that  the  aperture  be  covered  with  a  piece  of  turf,  but 
not  fo  clofe  as  to  hinder  the  fmoke  from  paffing  out: 
and  whenever  the  fnoke  appears  to  iffue  very  thick 
from  any  part  of  the  pile,  the  aperture  muft  be  cover- 
ed with  a  mixture  of  earth  and  charcoal  duft.  At 
the  fame  time,  as  it  is  neceflary  that  every -part  of  the 
flack  fhoald  be  equally  burnt,  it  will  be  requifite  for 


the  workman  to  open  vents  in  one  part  and  fhut  them  Charcoat. 
in  another.  In  this  manner  the  fire  muft  be  kept  up 
till  the  charcoal  be  fufficiently  burnt,  which  will  hap- 
pen in  about  two  days  and  a  half,  if  the  wood  be  dry  ; 
but  if  green  the  operation  will  not  befinifhed  in  lefs 
than  three  days.  When  the  charcoal  is  thought  to  be 
fufficiently  burnt,  which  is  eafily  known  from  the  ap- 
pearance of  the  fmoke,  and  the  flames  no  longer  if- 
fuing  with  impetuofity  through  the  vents  ;  all  the  aper- 
tures are  to  be  clofed  np  very  carefully  with  a  mixture 
of  earth  and  charcoal-duft,  which  by  excluding  all 
accefs  of  the  external  air,  prevents  the  coals  from  being 
any  further  confumed,  and  the  fire  goes  out  of  it- 
felf.  In  this  condition  it  is  fuffered  to  remain,  till  the 
whole  is  fufficiently  cooled  ;  when  the  cover  is  remo- 
ved and  the  charcoal  is  taken  away.  If  the  whole 
procefs  is  fkil  fully  managed,  the  coals  will  exactly  re- 
tain the  figure  of  the  pieces  of  wood :  fome  are  faid 
to  have  been  fo  dexterous  as  to  char  an  arrow  without 
altering  even  the  figure  of  the  feather. 

There  are  conliderable  differences  in  the  coals  of 
different  vegetables,  in  regard  to  their  habitude  to  fire  : 
the  very  light  coals  of  linen,  cotton,  fome  fungi,  ire. 
readily  catch  fire  from  a  fpark,  and  foon  burn  out;, 
the  more  denfe  ones  of  woods  and  roots  are  fet  on  fire 
more  difficultly,  and  burn  more  flovvly  :  the  coals  of 
the  black  berry-bearing  alder,  of  the  hazel,  the  willow, 
and  the  lime-tree,  are  faid  to  anfwer  befl  for  the  ma- 
king of  gunpowder  and  other  pyrotechnical  compofi- 
tions,  perhaps  from  their  being  eafily  inflammable  :  for 
the  reduction  of  metallic  calces  thofe  of  the  heavier 
woods,  as  the  oak  and  the  beech,  are  preferable,  thefe 
feeming  to  contain  a  larger  proportion  of  the  phlogiflic 
principle,  and  that  perhaps,  in  a  more  fixed  flate  :. 
confidered  as  common  fuel,  thofe  of  the  heavy  woods 
give  the  greateft  heat,  and  require  the  moft  plentiful 
fupply  of  air  to  keep  them  burning  ;  thofe  of  the  light 
woods  preferve  a  glowing  heat,  without  much  draught. 
of  air,  till  the  coals  themfelves  are  confumed  ;  the  bark 
commonly  crackles  and  flies  about  in  burning,  which 
the  coal  of  the  wood  itfelf  very  feldom  does. 

Mathematical  inftrument  makers,  engravers,  ire. 
find  charcoal  of  great  ufe  to  polifli  their  brafs  and  cop- 
per-plates after  they  have  been  rubbed  clean  with 
powdered  pumice-flone.  Plates  of  horn  are  polifhable 
in  the  fame  way,  and  a  glofs  may  be  afterwards  given 
with  tripoli. 

The  coals  of  different  fubftances  are  alfo  ufed  as 
pigments;  hence  the  bone-black,  ivory-black,  ire.  of 
the  ihops.  Moft  of  the  paints  of  this  kind,  befides 
their  incorruptibility,  have  the  advantage  of  a  full  co- 
lour, and  work  freely  in  all  the  forms  in  which  pow- 
dery pigments  are  applied;  provided  they  have  been 
carefully  prepared,  by  thoroughly  burning  the  fubject 
in  a  clofe  veflel,  and  afterwards  grinding  the  coal  into 
a  powderof  due  finenefs.  Pieces  of  charcoal  are  ufed 
alfo  in  their  entire  ftate  for  tracing  the  outlines  of 
drawing  ire.  ;  in  which  intention  they  have  an  excel- 
lence, that  their  mark  is  eafily  wiped  out.  For  thefe 
purpofes,  either  the  finer  pieces  of  common  charcoal 
are  picked  out  and  cut  to  a  proper  fhape  ;  or  the  pen- 
cils are  formed  of  wood,  and  afterwards  burnt  intc* 
charcoal  in  a  proper  veflel  well  covered.  The  artifls 
commonly  make  choice  of  the  fmaller  branches  of  the 
tree  freed  from  the  bark  and  pith  j  and  the  willow  and 
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■C&awoal.  vine  are  preferred  to  all  others.  This  choice  is  con- 
's)— y-~- ■  firmed  by  the  experiments  of  Dr  Lewis  who  has  found 
■Phtlq/bpi.  h  d  of  the  tpaajjS  0f  trees  produces  charcoal 
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Arts.  of  a  harder  nature  than  their  fmall  twigs  or  branches  ; 

and  the  hard  woods,  fueh  as  box  and  guaiacum,  pro- 
duced coals  very  fenfibly  harder  than  the  fofter  woods. 
Willow  he  prefers  to  all  others.  The  {hells  and  Hones 
of  fruits  yielded  coals  fo  hard  that  they  would  fcarce 
mark  on  paper  at  all ;  while  the  coals  of  the  kernels  of 
fruits  were  quite  foft  and  mellow.  The  feveral  coals 
produced  by  the  doctor's  experiments  were  levigated 
into  fine  powder,  mixed  both  with  gum-water  and 
•oil,  and  applied  as  paints  both  thin  and  thick,  and  di- 
luted with  different  degrees  of  white.  All  of  them, 
when  laid  on  thick,  appeared  of  a  ftrong  full  blacky 
nor  could  it  be  judged  that  one  was  of  a  finer  colour 
than  another;  diluted  with  white,  or  when  fpread  thin, 
they  had  all  fomewhat  of  a  bluifh  caff.. 

Horns  and  the  bones  both  of  fifties  and  land-animals, 
gave  coals  rather  gloffier  and  deeper-coloured  than  ve- 
getables ;  and  which,  in  general  were  very  hard,  fo  as 
difficultly,  or  not  at  all,  to  (lain  paper.  Here  alfo 
the  hardnefsof  the  coal  feemed  to  depend  on  that  of 
the  fubjeet  from  whence  it  was  prepared;  for  filk, 
woollen,  leather,  blood,  and  the  flefhy  parts  of  animals, 
yielded  foft  coals,  fome  of  thefe  differed  from  others 
very  fenfibly  in  colour:  that  of  ivory  is  fuperior  to  all 
the  reft,  and  indifputably  the  fined  of  all  the  charcoal 
blacks.  The  animal  coals  had  much  lefs  of  the  bluifh 
<:aft  in  them  than  the  vegetable,  many  of  ihem  inclining 
rather  to  a  brown.  Charred  pit-coal,  on  the  other 
hand,  feemed  to  have  this  bluenefs  in  a  greater  de- 
gree. 

Charcoal  is  not  foluble  in  any  of  the  acids  ;  but  may 
be  diflblved  in  considerable  quantities  by  a  folution  of 
hipar  fulphuris,  to  which  it  communicates  a  green  co- 
lour. Melted  with  colourlefs  fruits  or  glaifes,  it  gives 
a  pale  yellow,  dark  yellow,  reddifh,  brownifh,  orblack- 
i(h  colour,  acccording  as  the  inflammable  matter  is  in 
greater  or  lefs  proportion;  the  phlogifton,  or  inflam- 
mable matter  of  the  the  coal  feeming  to  be  the  direct 
tinging  fubflance.  When  the  phlogiftic  matter  is  thus 
diffufed  through  glafs,  it  is  no  more  affected  by  conti- 
nued ftrong  fire  than  charcoal  is  when  excluded  from 
the  air. 

The  vapour  of  burning  charcoal  is  found  to  be  highly 
noxious,  being  no  other  than  fixed  air.  How  this  af- 
fects the  animal  fyftem  is  explained  under  the  article 
Blood. 

From  fome  late  experiments  it  appears,  that  char- 
coal poffeffes  many  extraordinary  properties  altogether 
nnfufpeeted  by  former  chemifts.  It  has  particularly  a 
great  attraction  for  what  is  called  the  phlogil\o?iy  or  ra- 
ther for  any  kind  of  oily  matter  with  which  other  fub- 
ftances may  befullied;  fo  that  it  now  promifestobe 
very  ufeful  in  the  arts  in  various  ways  never  thought  of 
before.  M.  Lowits  has  found  that  it  is  ufeful  in  pre- 
paring cryftals  of  tartar  of  a  very  white  colour;  and 
that  the  marine  and  nitrous  acids  ate  decompofed  by 
fceing  diftilled  upon  it:  the  red  juices  of  vegetable  fruits 
are  difcoloured,  without  lofing  any  of  their  acidity ; 
brown  rancid  oils  are  rendered  fweet  and  clear  by  agi- 
tating them  for  fome  days  with  charcoal  in  powder ;  it 
changes  the  fmell  of  putrid  vegetables  to  that  of  a  pure 
volatile  alkali,  and  it  produces  the  fame  effect  on  frefh 
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On  boiling  coals  in  powder  with  honey,  the  Charcoal 
ccharine  parts  of  the  latter  are  faid  to  be  fepa-  " 
rated,  and  Lhe  honey  to  become  a  well-tafkd  fugar; 
the  purification  of  real  fugar  is  alfo  faid  to  be  facili- 
tated by  the  fame  method.  Thus  alfo  the  mother- 
water  of  the  Prullian  alkali  and  of  the  tartareous  acid 
are  made  to  cryftallize  eafily  ;  terra  foliata  tartari  may 
be  made  white  without  calcination,  by  previoufly  di- 
ftiiling  the  vinegar  from  coals.  Vinegar  concentrated 
by  freezing,  and  diftilled  from  a  large  proportion  of 
powdered  coal,  is  extremely  ftrong,  pure,  and  fragrant. 
Corn  fpirit  merely  fhaken  with  coal  lofes  its  bad  fla- 
vour ;  and  if  honey  is  added,  it  becomes  a  fweet  and 
pleafant  liquor.  Even  when  ardent  fpirits  areimpreg- 
nated  with  any  vegetable  oils,  the  flavour  is  deftroyed 
in  this  way  :  and  if  the  fpirit  be  diftilled  the  refiduum 
is  faid  not  to  be  brown  ;  fo  that  if  the  diftillation  is 
carried  too  far,  no  inconvenience  enfues.  With  Peru- 
vian bark,-  a  clear  decodtion  was  formed,  and  the  refi- 
duum was  a  fait,  in  tafte  like  digeftive  fait.  Thefe  ef- 
fects wereproduced  by  every  kind  of  coal,  whether  (o[~ 
fil  or  charred  vegetable  fubftances. 

Charcoal  has  lately  been  feparated  from  the  purelt 
fpirit  of  wine  in  the  procefs  for  making  ether*;  and 
by  M.  Lavoifier  is  fuppofed  to  be  one  of  the  confti- 
tuent  parts  or  elements  of  that  very  volatile  liquid.  But 
the  molt  extraordinary  modern  difcovery  concerning 
this  fubftance  is  that  of  Dr  Prieftley,  who  has  found 
that  feveral  of  the  metals  may  be  converted  into  char- 
coal by  pairing  the  fteam  of  fpirit  of  wine  over  them 
when  red-hot;  and  this,  by  way  of  diftinction,  he  calls 
the  charcoal  of  met  ah. 

This  furprifing  difcovery  was  made  accidentally, 
while  the  Doctor  was  repeating  the  experiments  by 
which  Mr  Lavoifier  imagined  water  might  be  converted 
into  air.  Having  tranfmitted  the  fteam  of  water  thro' 
a  copper  tube,  on  which  it  had  no  effect,  he  was  will- 
ing to  try  the  effects  of  that  of  other  fluids;  and  for 
this  purpofe  made  choice  of  fpirit  of  wine,  having  be- 
fore procured  inflammable  air  by  fending  the  fame 
fteam  through  a  red-hot  tobacco-pipe.  No  fooner  had 
the  vapour  of  this  fluid,  however,  touched  the  red-hot 
copper,  than  he  was  aftonifhed  at  the  rapid  production 
of  air  from  it,  which  refembled  the  blowing  of  a  pair 
of  bellows;  and  before  four  ounces  of  the  fpirit  were 
expended,  the  lube  was  found  to  be  perforated  in  two 
or  three  places.  In  a  moment  afterwards  it  was  fo  far 
deftroyed,  that  it  fell  to  pieces  on  attempting  to  re- 
move it  from  the  fire  ;  the  infide  being  filled  with  a 
black  matter  refembling  lamp-black.  Having  now  re- 
courfe  to  earthen  tubes,  the  Doctor  found  that,  by 
melting  copper  and  other  metals  in  them,  and  tranf- 
mitting  the  vapour  of  fpirit  of  wine  in  contact  with 
them  while  in  a  ftate  of  ignition,  different  fubftances 
were  formed  according  to  the  metals  employed.  On 
fending  three  ounce-meafures  of  fpirit  of  wine  over  two 
ounces  of  copper,  the  metal  loft  28  grains  of  its  weight, 
and  446  grains  of  charcoal  were  procured,  chiefly  in 
the  form  of  powder,  though  fome  of  it  Was  in  large 
flakes  feveral  inches  long ;  having  feparated  at  once 
from  the  furface  of  the  melted  metal.  Thefe  pieces 
were  almoftquiteblack,  and  bore  handling  withoutany 
danger  of  being  broken.  In  another  experiment,  508 
grains  of  charcoal  were  obtained  from  19  grains  of 
copper ;  but  here  the  metal  had  been  previoufly  re- 
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Charcoal,   duccd   to  thin  plates,  and  they  were  not  all  converted 

* v '  into  charcoal,  being  fomething  harder,  and  therefore 

partially  metallic  in  the  middle. 

Silver  was  found  to  be  affected  very  much  as  copper 
had  been  i  but  ihe  larger  mafles  of  charcoal  procured 
from  this  metal  were  much  whiter  than  thofe  from 
copper.  Only  a  fmall  quantity  of  charcoal  could  be 
procured  from  lead.  Three  oance-meafures  of  fpirit 
of  wine  and  near  four  ounces  of  lead,  gave  only  a 
fmall  quantity  of  whitifh  powdery  fubftance,  though  58 
grains  of  the  lead  were  miffing  ;  but  the  infide  of  the 
glafs-  tube  through  which  the  air  was  tranfmitted  be- 
came very  black.  The  like  quantity  of  fpirit  of  wine 
fent  over  360  grains  of  melted  tin,  and  produced  26 
grains  of  black  duft,  the  metal  not  beingdiminifhed  quite 
four  grains.  The  vapour  of  two  ounce-meafures  of 
fpirit  of  wine,  fent  over  960  grains  of  iron-fhavings, 
diminifhed  the  metal  only  two  grains ;  but  nocharcoal 
could  be  collected,  though  the  air  was  loaded  with 
black  particles.  The  iron  had  acquired  a  dark  blue 
colour.  Gold  was  not  fenfibly  changed  or  diminished 
in  weight ;  and  it  not  only  remained  unalterable  by  the 
procefs  itfelf,  but  effectually  protected  a  tenth-part  of 
its  weight  of  copper  from  the  action  of  the  fteam. 

Spirit  of  turpentine  was  found  to  anfwer  for  the 
production  of  this  charcoal,  as  well  as  fpirit  of  wine  ; 
120  grains  of  the  former  being  obtained  from  five  of 
copper  by  means  of  the  turpentine,  notwithftanding  a 
very  denfe  black  fmoke  which  ifiued  from  the  end  of 
ihe  tube  during  the  whole  time  of  the  operation.  The 
Doctor  obferves,  indeed,  that  in  all  thofe  experiments, 
where  the  heat  is  very  great,  the  minute  divifion  and 
volatility  of  this  charcoal  is  very  extraordinary.  See- 
ing it  ifiue  from  the  end  of  a  tube  in  a  denfe  black 
cloud,  he  endeavoured  to  collect  it  in  a  large  glafs  re- 
ceiver ;  but  after  having  given  the  glafs  a  very  thin 
black  coating,  not  diftinguifhable  in  appearance  from 
foot,  it  iflued  from  the  orifice  like  denfe  fmoke,  and 
appeared  to  be  altogether  incoercible,  even  when  feve- 
ral  adopters  were  connected  with  the  receiver,  and  a 
tube,  from  whence  it  finally  iffued,  plunged  deep  into 
water. 

It  is  obferved,  that  charcoal  of  wood,  when  frefh 
made,  has  a  ftrong  attraction  for  air,  and  will  conti- 
nue to  abforb  it  for  a  confiderable  time  ;  a  property 
which  it  has  in  common  with  feveral  other  fubftances. 
Dr  Prieftley  made  fome  experiments  to  afcertain  the 
quantity  abforbed.  For  this  purpofe,  he  left  in-  an 
open  difh,  on  the  fourth  of  September,  fome  charcoal 
frefh  made  from  dry  oak,  and  weighing  364  grains. 
Two  or  three  days  after  it  weighed  390  grains  ;  on 
the  24th  of  October,  419  ;  and  on  the  26th  of  A- 
pril  following  it  weighed  421  grains.  By  diftillation 
in  an  earthen  retort  it  yielded  a  quantity  of  air  con- 
ftderably  phlogifticated,  and  then  weighed  312  grains, 
but  the  retort  appeared  to  have  been  cracked.  On 
expofing  it  again  to  the  open  air  for  a  whole  year,  it 
weighed  371  grains.  In  another  experiment,  a  quan- 
tity of  charcoal  which  had  yielded  by  a  ftrong  heat  336 
ounce-meafures  of  air,  and  weighed  immediately  after- 
wards 756  grains,  increafed  in  three  days  to  817  ;  and 
on  expelling  the  air  from  it  was  reduced  to  711 
grains.  In  all  thefe  experiments  the  air  was  worfe  than 
that  of  the  atmofphere,  and  a  part  was  fixed  air. 

It  has  been  generally   fuppofed  by    che milts,  that 
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charcoal  was  indeflructible  by  any  other  means  than  Charcoal. 

burning  in  an  open  fire,  though  of  late  it  is  found  to-  *■— v ' 

tally  dilfipable  and  convertible  into  inflammable  air,  by 
the  heat  of  a  burning  lens  in  vacuo,  at  leaft  with  the 
aflidance  of  a  fmall  quantity  of  water.  By  burning  in 
depiilogifticated  air,  it  is  found  to  convert  almoft  the 
whole  of  it  into  fixed  air.  See  Aerology,  n°  1 10 — ■ 
113,  129,  131.  From  the  experiments  there  related, 
it  is  now  evident,  that  charcoal  as  fuch,  and  without 
any  decompofition,  is  an  ingredient  in  both  thofe  ae- 
rial fluids,  and  is  indeed  the  phlogiiTon  of  Stahl  fo 
long  fought  in  vain.  This  difcovery,  however,  has 
not  by  any  means  put  an  end  to  the  difputes  betwixt 
the  Phlogifrians  and  A)it'iph logiflians,  though  it  cer- 
tainly ought  to  have  done  fo,  and  muft  afliiredly  do 
fo  in  a  ihort  time.  The  experiments  of  Dr  Prieft- 
ley are  not  doubted  ;  and  charcoal,  the  gravitating 
matter  of  light  inflammable  air,  and  phlogijion,  are  al- 
lowed to  be  the  fame  by  the  Antiphlogiftians  as  well  as 
by  the  oppofite  party.  "  The  prefent  controverfy  (fays  Higmnt*t 
Mr  Higgins)  among  the  philosophers  depends  upon  the  Comparative 
following  queftions:  1.  Whether  water  be  or  be  not  Viciv,Vtd. 
compofed  of  dephlogifticated  and  light  inflammable  P- 5- 
air  I  2.  Whether  or  no  the  condenfation  of  dephlo- 
gifticated air,  or  its  union  to  different  bodies,  does  not 
depend  upon  one  principle,  common  to  all  combu- 
ftible  bodies  ?  or,  in  other  words,  whether  or  no  all  bo- 
dies which  burn  or  calcine,  fuch  as  fulphur,  phofpho- 
rus,  charcoal,  oils,  metals,  phlogifticated  air,  &c.  con- 
tain the  matter  of  light  inflammable  air  as  one  of  their 
conftituent  principles?  One  fhould  fuppofe,  if  thefe 
fubftances  were  compofed  of  two  principles,  namely  a 
peculiar  bafis,  and  the  matter  of  light  inflammable 
air  or  phlogifton,  that  it  would  be  poffible  to  refolve 
them  into  thefe  principles  ;  more  efpecially  when  we 
confider  the  great  attraction  of  the  matter  of  light  in- 
flammable air  to  fire  ;  but  the  maintainers  of  phlogi- 
fton have  not  as  yet  been  able  to  do  this,"  &c. 

The  limits  of  this  work  will  not  allow  us  to  enter 
on  a  full  difcuffion  of  this  controverfy,  nor  can  we  pre- 
tend to  be  able  to  fettle  the  difputes  on  the  fubject.  It 
neverthelefs  feems  fomewhat  unnatural  to  call  iron, 
lead,  copper,  fulphur,  phofphorus,  &c.  fimple  and 
unchangeable  bodies,  or  if  we  pleafe  elements  ;  as  thus 
the  number  of  elementary  bodies  might  be  increafed 
without  number,  and  "water,  which  has  generally  been 
reckoned  a  fimple  one,  fuppofed  to  be  almoft  the  only 
compound  body  in  nature.  It  is  alfo  certain,  that  Dr 
Prieftley  has  made  fome  very  ftriking  and  apparency 
decifive  experiments  on  the  fubject  of  metals,  to  which 
no  proper  reply  has  ever  been  made.  In  order  to  fee 
the  force  of  thefe  experiments,  however,  we  muft  ftill 
obferve,  that,  according  to  the  Phlogiflians,  the  calces 
of  metals  are  reduced,  on  the  addition  of  charcoal, 
not  only  by  emitting  the  dephlogifticated  air  which  ad- 
heres to  them  when  in  the  form  of  calces,  but  by  the 
admiffion  of  a  quantity  of  the  charcoal  itfelf  into  their 
fubftance.  This  the  Antiphlogiftians  deny  ;  and  though 
they  admit  the  neceffiry  of  charcoal  in  the  operation, 
yet  they  affirm  that  it  acts  only  by  attracting  the  de- 
phlogifticated air  contained  in  the  calx,  with  which  it 
forms  fixed  air  ;  and  hence  they  muft  fay,  that  in  all 
metallic  reductions  a  quantity  of  fixed  air  is  produced, 
equivalent  not  only  to  the  weight  of  the  charcoal  em- 
ployed, but  alfo  to  that  of  the  dephlogifticated  air 
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Charcoal,  contained  in  the  calx.   The  decifive  experiment  there- 

v ■  fore  would  be,  to  expel  from  a  metallic  calx  all  the  air 

it  contained,  to  weigh   it  exactly  in  that  ftate,  and 
then  obferve  whether  it  gained  any  thing  in  weight  by 
being  reduced  to  a  metal.     This,  however,  has  not 
been   done ;    and   the  Antiphlogiftians  complain  that 
their  adverfaries  have  not  been  able  to  produce  a  pure 
metallic  calx  free  from  all  kind  of  aerial  vapour.    But 
though  it  is  not  pretended  that  any  fuch  calx  has  yet 
been  produced,  if  the  Phlogiftians  can  (how  the  pofli- 
bility  of  reducing  a  calx  without  the  production  of  fix- 
ed air,  it  would  feem  to  be  equally  deftructive  of  the 
antiphlogiftic  doctrine.  This  appears  to  have  been  done 
by  Dr  Prieftley  in  the  experiments  above  alluded  to  ; 
and  it  is  even  doubtful  whether  he  did  not  obtain  the 
fo  much  delired  calx,  viz.  one  perfectly  free  from  air 
altogether.     "  I  put  (fays  he)  upon  a  piece  of  bro- 
ken crucible,  which  could  yield  no  air,   a  quantity  of 
minium,  out  of  which  all  air  had  been  extracted  ;  and 
placing  it  upon  a  convenient  ftand,  introduced  it  into 
a  large  receiver  filled  with  inflammable  air  confined  by 
water.     As  foon  as  the  minium  was  dry,  by  means  of 
the  heat  thrown  upon  it,  I  obferved  that   it   became 
black,  and  then  ran  in  the  form  of  perfect  lead,  at  the 
fame  time  that  the  air  diminifhed  at  a  great   rate  the 
water  afcending  within  the  receiver.     Before  this  firft 
experiment  was  concluded,  I    perceived,  that  if  the 
phlogifton  in  inflammable  air  had  any  bafe,  it  muft  be 
very  inconfiderable  ;   for  the  procefs  went  on  till  there 
was  no  more  room  to  operate  without  endangering  the 
receiver;    and   examining  the  air   that   remained,  I 
found  that  it  could  not  be  diftingufhed  from  that  in 
which  I  began  the  experiment,  which  was  air  extracted 
from  iron  by  oil  of  vitriol. 

"  I  afterwards  carefully  expelled,  from  a  quantity 
of  minium,  all  the  phlogifton,  and  every  thing  elfe 
that  could  have  aflumed  the  form  of  air,  by  giving  it  a 
red  heat  when  mixed  with  fpirit  of  nitre  ;  and  imme- 
diately ufing  it  in  the  manner  mentioned  above,  I 
reduced  101  ounce-meafures  of  inflammable  air  to 
two.  To  judge  of  its  degree  of  inflammability,  I  pre- 
sented the  flame  of  a  fmall  candle  to  the  mouth  of  a 
vial  filled  with  it,  and  obferved,  that  it  made  13  Se- 
parate explofions,  though  weak  ones  (flopping  the 
mouth  of  the  phial  with  my  finger  after  each  explo- 
sion) ;  when  frefh  made  inflammable  air,  in  the  fame 
circumflances,  made  only  14  explofions,  though 
Stronger  ones.  In  this  experiment,  however,  I  over- 
looked one  obvious  confideration,  viz.  that  water,  or 
any  thing  foluble  in  water,  might  be  the  bafis  of  in- 
flammable air.  All  that  could  be  abfolutely  inferred 
from  the  experiment  was,  that  this  bafis  could  not  be 
any  thing  that  was  capable  of  fubfifting  in  the  form 
of  air.  It  will  be  feen,  that  I  afterwards  made  the 
experiment  with  air  confined  by  mercnry." 

In  this  experiment  it  is  to  be  regretted  that  the 
Doctor  did  not  inform  us  whether  the  weight  of  his 
calces  was  on  the  whole  increafed  or  diminilhed  by 
the  operation.  As  it  ftands,  though  fufficient  to  over- 
throw the  doctrine  of  the  Antiphlogiftians,  it  is  not  al- 
together fufficient  to  eftablifh  that  of  their  adverfaries. 
Mr  Higgins,  however,  though  he  does  not  reply  to 
this  experiment,  gives  an  account  of  another  from  Dr 
Higgins,  which  he  confiders  as  abfolutely  decifive  a- 
gainft  the  phlogiftians.    "  Dr  Higgins  (fays  he)  in- 


troduced fome  pieces  of  well-burned  charcoal  into  a  Charceal. 
deep  crucible,  and  covered  them  over  an  inch  deep  w — * *~— ~ ' 
with  powdered  charcoal.  Having  luted  on  a  cover,  he 
expofed  them  for  two  hours  to  heat  fufficient  to  melt 
Silver  ;  he  then  placed  the  crucible  in  fuch  a  manner 
that  the  powder  might  remain  red  hot  for  fome  time 
after  the  pieces  next  the  bottom  had  cooled.  This  he 
had  done,  as  the  charcoal  muft  imbibe  fomething  on 
cooling,  both  to  fupply  it  with  inflammable  air,  and 
to  prevent  a  communication  with  the  external  air, 
which  the  charcoal  would  otherwife  have  imbibed. 

"  One  hundred  and  twenty  grains  of  this  charcoal 
quickly  powdered,  were  well  mixed  with  7680  grains 
of  litharge,  which  had  been  previously  fufed  to  fepa- 
rate  any  uncalcined  lead  it  might  contain.     The  mix- 
ture was  charged  into  a  coated  retort  juft  large  enough 
to  contain  it  ;  fo  that  the  common  air  muft  have  been 
nearly  Secluded.    Being  then  placed  in  a  reverberating 
furnace,  and  heat  duly  applied,  it  yielded  by  eftima- 
tion,  after  cooling  to  the  mean  temperature  of  the  at- 
mofphere,  384  grains  of  fixable  air,  at  the  rate  of  0.57 
grains    to  a  cubic  inch,  8.704  of   phlogifticated   air, 
and  0.91 1  grains  of  dephlogifticated  air,  befides  49 
grains  of  water.    On  breaking  the  retort,  3888  grains 
of  revived  lead  were  found,  befides  Some  vitrified  li- 
tharge ;  but  not  an  atom  of  charcoal  was  left,  nor  was 
there  a  particle  of  inflammable  air  produced.  Now,  let 
my  reader  confider  the  weight   that  3888  grains  of 
lead  acquire  by  its converfion  to  litharge,  and  the  quan- 
tity of  inflammable  air  that  120  grains  of  charcoal  will 
afford  (which,  according  to  Dr  Prieftley,  is  about  360 
ounce-meafures),  and  he  will  find,  making  allowance 
for  the  phlogifticated  air,  that  thefe  nearly  correfpond 
with    the  proportion    of  heavy  inflammable  air  and 
dephlogifticated   air  neceflary  to  the  formation  of  fix- 
able  air  by  the  electric  fpark.     Hence  we  may  con- 
clude, that  not  a  particle  of  charcoal  entered  into  the 
conftitution  of  the  revived  lead,  but  muft  have  been 
wholly  converted  into  fixable  air." 

To  this  experiment,  however,  the  Phlogiftians  will 
reply,  that  fo  far  from  being  decifive  on  the  fubject, 
no  conclufion  whatever  can  be  drawn  from  it,  on  ac- 
count of  its  enormous  inaccuracy.  The  quantity  of 
matter  put  into  the  retort  was  7680+120,  or  7800 
grains,  and  the  whole  produce  was  3888+384+8.704 
+0.911+49  =  4330.615  grains  :  a  deficiency  there- 
fore of  no  lefs  than  3469.385  grains  is  to  be  accounted 
for  ;  and  of  this  we  hear  not  one  word  ;  fo  that  we 
are  at  liberty  to  fuppofe  that  the  vitrified  litharge  had 
perforated  the  retort  in  fuch  a  manner  as  to  admit  the 
fixed  and  phlogifticated  air  from  without,  as  Dr  Prieft- 
ley found  earthen  retorts  pervious  to  air  from  without ; 
and  this,  though  coated,  might  by  a  corrofion  of  the 
glafs  (if  it  was  a  glafs  one)  be  reduced  to  a  Similar 
Situation. 

We  do  not  mean  that  this  fhould  be  reckoned  a  for- 
mal anfwer  to  Dr  Higgins's  experiment ;  all  we  in- 
tend here,  is  to  ftate  the  arguments  fairly  on  both 
fides,  So  that  the  reader  who  has  not  an  opportunity  of 
making  experiments  himfelf,  may  be  able  to  judge  on 
which  fide  the  truth  lies.  Dr  Prieftley  informs  us,  that 
in  his  experiment,  the  calx  of  lead  abforbed  a  quan- 
tity of  inflammable  air  without  the  extrication  of  fixed 
air,  or  any  thing  elfe  that  could  be  perceived.  Whe- 
ther or  not  have  we  reafon  to  conclude  from  thence,, 

that 
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Charcoal,  that  the   gravitating,  folid,  or  coally,  part  of  the  in- 

' v *  flammable  air  was  received  into  the  calx,  and  became 

part  of  the  revived  metal  ?  In  Dr  Higgins's  experi- 
ment a  quantity  of  elaftic  fluid  was  produced,  and  a 
quantity  of  lead  revived  ;  but  we  neither  know  how 
much  of  the  calx  went  to  this  lead,  how  much  the  li- 
tharge had  originally  attracted  from  the  air,  nor  whe- 
ther the  elaftic  fluids  were  certainly  produced  ;  or  indeed 
whether  any  of  thein,  the  fmall  quantity  of  dephlb- 
gifticated  air  alone  excepted,  came  from  the  materials 
or  not.  From  fuch  a  ftate  of  the  cafe,  then,  have  we 
reafon  to  "  conclude,  that  not  a  particle  of  charcoal 
entered  into  the  conftitution  of  the  lead  I" 

We  fhall  next  confider  an  experiment  made  by  Mr 
Higgins  himfelf,  and  which  he  likewife  coniiders  as 
Higgins's  decifive  againft  the  Phlogiftians.  "  I  introduced  (fays 
Comparative he)  fome  iron  nails,  free  from  ruft,  into  ftrong  vola- 
yiew,YA9-  tile  vitriolic  acid;  when  it  flood  for  a  few  minutes,  it 
acquired  a  milky  appearance,  and  the  folution  went  on 
without  ebullition  or  extrication  of  air.  On  ftanding 
for  a  few  hours,  the  folution  acquired  a  darkifh  co- 
lour, and  a  black  powder  was  precipitated.  This  pow- 
der, when  collected  and  wafhed,  put  on  red  hot  iron, 
burned  partly  like  fulphur  and  partly  like  charcoal 
duft,  and  the  incombuftible  refiduum  was  of  a  pur- 
plifh  colour.  The  filtered  folution  was  perfectly  neu- 
tralifed,  and  free  from  the  leaft  fulphnreous  pungen- 
cy. Its  tafte  was  ftrongly  chalybeate,  but  not  fo  dif- 
agreeable  as  that  of  the  folution  of  iron  in  the  perfect 
vitriolic  acid,  or  in  any  of  the  mineral  acids.  Nitrous 
acid  dropped  into  the  folution  inftanfly  produced  a 
cloudinefs,  which  immediately  difappeared  without  e- 
bullition,  though  volatile  fulphureous  acid  was  extri- 
cated in  its  utmoft  degree  of  pungency.  The  vitrio- 
lic, marine,  and  acetous  acids,  decompofed  this  folu- 
tion, but  caufed  no  turbidnefs,  nor  was  any  inflam- 
mable air  produced. 

In  order  to  know  whether  the  fulphur  was  dif- 
engaged  from  the  volatile  fulphureous  acid  or  the  iron, 
I  poured  marine  acid  on  the  fame  nails,  when  light  in- 
flammable air  and  hepatic  air  were  copioufly  produ- 
ced, and  likewife  fulphur  was  produced  in  its  crude 
ftate.  When  I  ufed  vitriolic  or  the  nitrous  acid,  no 
fulphur  was  produced.  I  tried  different  nails,  and 
likewife  iron-filings,  with  the  fame  refult.  Thefe  facts 
convinced  me  that  the  fulphur  came  from  the  iron  ; 
but  that  all  forts  of  iron  contain  fulphur  is  wiiat  I  can- 
not pretend  to  know,  as  I  have  not  tried  fteel,  or  va- 
rieties enough  of  malleable  iron.  However,  I  have 
ftrong  reafons  to  fufpect,  that  fulpur  has  more  to  do 
in  the  different  properties  of  iron  than  we  are  aware  of. 
That  iron  mould  contain  fulphur,  notwithftanding  the 
different  procefTes  it  muft  neceffarily  undergo  before  it 
acquires  malleability,  confidering  the  volatility  of  ful- 
phur, points  out  the  force  of  their  attraction  to  one 
another  ;  and  the  feparation  of  this  again  by  volatile 
fulphureous  acid,  fhows  likewife  the  greater  attraction 
of  iron  to  fulphur  and  dephlogifticated  air  jointly. 
That  volatile  fulphureous  acid  fhould  diflblve  iron 
without  the  extrication  of  inflammable  air  or  phlogi- 
fton, is  a  very  ftrong  inftance  of  the  fallacy  of  the 
phlogiftic  doctrine.  A  fmall  quantity  of  inflammable 
air  is  produced,  but  it  is  fo  trifling  comparatively 
to  what  fhould  be  produced  from  the  quantity  of  iron 
r>lved,  that  it  is  hardly  worth  noticing;  and  in  my 


opinion  proceeds  from  a  portion  of  perfect  vitriolic  Charcoal, 
acid,  which  is  generally  infeparablc  from  the  volatile  *"  y 
acid.  If  volatile  vitriolic  acid  were  a  compound  of 
phlogifton,  a  certain  bafis,  and  dephlogifticated  air,  a 
greater  quantity  of  inflammable  air  fhould  have  been 
difengaged  during  the  folution  of  iron  in  this  acid  than 
when  the  perfect  vitriolic  acid  is  ufed.  Let  us  even 
fuppofe  volatile  fulphureous  acid  to  be  compofed  of 
the  bafis  of  fulphur,  phlogifton,  and  dephlogifticated 
air,  which  is  the  opinion  of  all  the  phlogiftians,  though, 
they  differ  with  refpect  to  the  modification  of  thefe 
three  principles ;  and  likewife  iron  to  be  compofed  of 
a  certain  bafis  and  phlogifton ;  I  would  afk  the  Phlo- 
giftians, What  becomes  of  the  phlogifton  of  the  iron 
during  its  folution  ?" 

Bat  however  much  Mr  Higgins  may  be  convinced, 
from  this  experiment,  of  the  fallacy  of  the  phlogiftie 
dodtrine,  his  adverfaries  inftead  of  being  filenced,  will 
urge  his  own  experiment  againft  himfelf.  He  owns, 
that  during  the  folution  fomething  was  feparated  of 
a  black  colour,  and  which  burned  like  charcoal  duft. 
Unlefs  therefore  Mr  Higgins  fhall  prove  the  contrary, 
they  will  fay  that  this  was  thereal phlogifton  or  charcoal 
which  entered  into  the  fubftance  of  the  metal ;  and  that 
it  appeared  in  its  native  form,  becaufe  the  volatile  vi- 
triolic acid  had  not  fpecific  or  latent  heat  fufficient  to 
convert  it  into  inflammable  air.  At  any  rate,  it  was 
incumbent  on  Mr  Higgins  to  have  accounted  for  the 
coally  part  of  his  re'fidunm  as  well  as  the  fulphureous 
one;  yet  he  has  been  at  confiderable  pains  to  deduce 
the  latter  from  the  iron,  without  fpeaking  a  word  a- 
bout  the  former.  Indeed  whether  he  deduced  this 
from  the  iron  or  the  vitriolic  acid,  it  will  make  equally 
againft  him  ;  for  his  principles  do  not  allow  that  the 
volatile  vitriolic  acid  contains  any  charcoal.  That  the 
latter  really  does  fo,  however,  appears  from  an  experi- 
ment of  Dr  Prieftley,  in  which  he  reduced  a  calx  of 
lead  by  means  of  vitriolic  acid  air,  the  fame  with  the 
vitriolic  or  volatile  fulphureous  acid.  It  is  true,  that 
only  a  fmall  quantity  of  metal  was  then  procured  ;  but 
however  fmall  this  was,  the  Antiphlogiftians  do  not  pre- 
tend that  metals  can  be  reduced  to  their  metallic  ftate 
in  any  quantity,  except  by  the  mediation  of  char- 
coal. 

Thus  it  appears,  that  with  regard  to  metals  the  dif- 
pute  is  as  yet  far  enough  from  being  decided  in  fa- 
vour of  the  Antiphlogiftians.  Their  canfe  is  equally 
doubtful  with  regard  to  fulphur  and  phofphorus,  both 
of  which  Dr  Prieftley  has  produced  by  heati;ng  vitrio- 
lic and  phofphoric  acid  in  inflammable  air.  Indeed,  by 
fome  experiments  on  fulphur,  the  matter  feems  to  be 
decided  againft  them.  "  Perhaps  (fays  Dr  Prieftley) 
as  decifive  a  proof  as  any,  of  the  real  production  of  fix- 
ed air  from  phlogifton  and  dephlogifticated  air,  may  be 
drawn  from  the  experiments  in  which  I  always  found 
a  quantity  of  it  when  I  burned  fulphur  in  dephlogifti- 
cated air.  In  one  of  thefe  experiments  to  which  I 
gave  more  particular  attention,  fix  ounce-meafures  and 
an  half  of  the  dephlogifticated  air  were  reduced  to  about 
two  ounce-meafures,  and  one-fifth  of  this  was  fixed 
air."  Now,  though  the  Doctor  inferred  from  this,  that 
fixed  air  was  compofed  of  phlogifton  and  dephlogifti- 
cated air,  on  the  fnppofition  of  fulphur  containing 
phlogifton;  yet  admitting  from  other  proofs,  that 
fixed  air  is  compofed  of  thefe  two  principles,  the  experi- 
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Charcoal,  riment  unanfwerably  proves,  that  fulphur  contains  phlo- 
" * '  gifton  or  charcoal,  though  indeed  in  a  very  fmall  quan- 
tity; but  if  the  fulphur  contained  none  at  all,  and  the 
dephlogifticated  air  as  little,  as  the  Antiphlogiftians 
would  have  it,  how  is  it  poflible  that  a  compound,  of 
which  phiogifton  makes  a  part,  (hould  refult  from  an 
•SeeAero-  «"'on  of  the   two  *  ?      Another  experiment    equally 


probable,  that  it  does  fo  until  experiments  {how  the  Charcoal, 
contrary.  Mr  Cavendifh  fuppofes  that  dephlogijlicated  v"k~—v  *■' 
air  and  dephlogijlicated  water  maybe  the  fame  ;  and  in- 
deed this  would  feem  to  be  almoft  certain,  were  it  not 
for  a  circumftance  taken  notice  of  by  Mr  Higgins,  viz. 
that  in  the  firing  of  iron  in  dephlogifticated  air  the 
latter  appears  to  be  totally  abforbed  ;  though  it  is  cer- 


hsy,n°  111 


.  decilive,  even   with  regard   to  metals,  is  that  quoted     tain,  that  a  quantity  of  undecoropofed    water   enters 


from  Dr  Prieftley  in  the  place  juft  referred  to  (a), 
where  he  obtained  pure  fixed  air  from  a  mixture  oi  red 
precipitate  and  iron-filings.  Now,  according  to  the 
antiphlogiftic  doctrine,  neither  of  thefe  materials  con- 
tained an  atom  of  charcoal  or  phiogifton  ;  whence  then 


into  us  compoimon. 

How  far   this  circumftance  throws  any  obfcurity  on 

the  matter  the  reader  muft  determine.    For  a  more  full 

inveftigation  of  the  fubject,  however,  we  muft  refer  to 

the  article  Water  ;  and  in  the  mean  time  fliall  difmifs 

came  the  phiogifton  in  the  fixed  air  which  iflued  from     the  article  with  a  few  obfervations  on  the  compofttion 


the  mixture  ? 

Thus  the  Antiphlogiftians  feem  to  be  unanfwerably 
refuted  with  regard  to  fulphur  and  metallic  fubftan- 
ces;  for  if  the  two  experiments  juft  related  be  accu- 
rate, it  is  impoflible  to  invalidate  them  by  any  argu- 
mentation whatever.  Their  laft  refource  therefore  is 
the  decompofuion  of  water:  and  even  here  it  is  evi- 
dent they  have  little  reafon  to  boaft.  On  this  fubject, 
however,  we  are  forry  to  obferve,  that  the  opinions 
have  beenfo  many,  fo  various,  and  fo  fluctuating,  that  it 


of  charcoal. 

From  the  days  of  Stahl  till  very  lately,  the  compo- 
nent parts  of  this  fubftance  have  been  reckoned  a  cer- 
tain kind  of  earth  combined  with  what  was  called  phio- 
gifton. The  late  experiments  of  Dr  Prieftley  have 
ihown,  that  this  doctrine  is  erroneous,  and  that  char- 
coal is  wholly  difiipable  into  vapour.  "  On  the  whole 
(fays  the  translator  of  Wiegleb's  Chemiftry),  charcoal 
appears  from  the  experiments  of  Lavoifier  and  Bar- 
thollet,  to  be  an  oil  deprived  of  its  inflammable  gas. 


is  not  only  impoflible  to  fay  what  are  the  prevailing  But  coal  of  wood  (or  common  charcoal)  likewife  con- 
ones,  but  even  difficult  to  afcertain  what  are  the  fenti-  tains  fixed  alkali,  which  the  foot  (or  the  coal  of  oil) 
ments  of  any  individual  on  the  fubject.  Under  the  ar-  does  not,  but  inftead  of  this  exhibits  volatile  alkali, 
tide  Aerology,  n°  81.  we  have  quoted  Dr  Prieft-  The  fixed  alkali  of  the  former  proceeds  from  the  plant 
ley  as  favouring  the  doctrine  of  the  decompofuion  of  itfelf,  and  this,  in  the  cafe  of  foot,  is  joined  with  in- 
water;   and  in  Mr  Higgins's  work  we  find  him  quoted  flammable  gas,  and  forms  volatile  alkali,  the  earthy 


Comparative  as  oppofing  it.  "  Dr  Prieftley  (fays  he)  fuppofes 
View,  p.  3.  that  the  water  produced  by  the  condenfation  of  in- 
flammable and  dephlogifticated  air,  is  only  what  was 
fufpended  and  attached  to  them  in  their  elaftic  ftate,  and 
that  their  refpcclive  gravitating  particles  form  a  differ- 
ent compound,  namely,  the  nitrous  acid.     To  afcer- 


part  being  left  behind,  as  happens  when  this  latter  is 
prepared  from  fixed  alkali.  Genuine  charcoal,  there- 
fore, confifts  of  this  vegetable  principle,  united  with  a 
little  fixed  alkali  and  part  of  the  phiogifton  that  con- 
ftiruted  the  oil  of  the  plant  of  which  it  is  made:  for 
fome  of  this  principle  is  carried  off,  together  with  the 


tain  this,  he  confined  his  mixture  of  airs  with  dry  fixed     hydrophloge  (b),  in  the  form  of  inflammable  gas,  if  dif- 


alkali  over  mercury,  in  order  to  abftract  from  it  as 
much  water  as  poilible.  Having  thus  prepared  his 
mixture  of  airs,  he  found,  after  exploding  them,  that 
the  product  of  water  fell  far  fhort  of  the  weight  of 
both  airs,  and  he  obferved  a  denfe  vapour  after  every 
explofion,  which  foon  condenfed,  and  adhered  in  a  folid 
ftate  to  the  fides  of  the  vefTel,  which  he  found  after- 
wards to  be  the  nitrous  acid."  To  this  Mr  Higgins 
anfwers,  that  the  airs  ought  to  have  been  accurately 
weighed  after  abftracting  the  water  from  them,  when 


tilled  in  clofe  veflels ;  bnt  if  burned  in  the  open  air,  the 
hyrophloge  unites  with  the  pure  part  of  the  air,  and 
forms  water.  From  thefe  confiderations,  as  well  as 
from  the  experiments  and  obfervations  of  M.  Bertbol- 
let,  intheMem.de  l'Acad.  des  Sciences  pour  1786, 
p.  33.  et  feq.  it  appears,  that  common  charcoal  con- 
fifts of  the  vegetable  principle,  fome  phiogifton,  fixed 
alkali,  and  no  inflammable  gas." 

On  all  this,  however,  we  muft  obferve,  that  it  is  en- 
tirely difproved  by  the  experiments  of  Dr  Prieftley,  fo 
(he  fuppofes)    the  weight   of  water  produced  would     often  quoted,  in  which  it  was  totally  diflipated  into  in- 
have  equalled  them.      This  indeed  ought  to  have  been     flammable  air*.     On  this  occafion  Indeed  he  acknow-  *  SzeAcr- 
done  ;  but  Mr  Higgins,  or  fome  Antiphlogiftian,  ought     ledges,  that  fome  very  minute  particles  of  afhes  were  ob-  ^,n0uj, 
to  have  done  fo  before  he  decided  pofuively  in  favour     ftrved,  which  could  nothaveamounied  to  a  fingle  grain  13°- 
of  the  oppoiite  doctrine.     At   any    rate,  it  cannot  be     from  many  pounds  of  wood.     Even   thefe,  according 
pretended,  thac  in  any  experiment,  let  the  circumftan-     to  what  he  obferves  in  the  fame  place,  may  be  fuppofed 
ces  of  it  be  what  they  would,  the  quantity  of  water     to  have  come  from  the  fmall  quantity  of  air  in  the 

receiver;  and  it  is  to  be  wifhed  that  the  Doctor  would 
repeat  the  experiment  in  one  of  thofe  perfect  vacuums 
through  which  the  electric  fluid  cannot  be  made  to 
pafs.  From  undoubted  experiments,  however,  it  ap- 
pears, that  charcoal  cannot  be  decompofed  by  mere 
heat;  as  i»  vacuo  it  is  diffipated  into  inflammable  air; 

and 


produced  ever  equalled  that  of  the  two  airs.  It  is  evi- 
dent, therefore,  that  till  this  fliall  fome  how  or  other 
be  cleared  up,  the  matter  muft  remain  uncertain.  That 
the  pureft  water  we  can  obtain  always  contains  phio- 
gifton, is  what  no  Phlogiftian  denies ;  that  it  eflentially 
belongs  to  it  is  doubtful,    though  indeed  it  muft  be 


(a)  See  EncycL  Vol.  I.  p.  169.  col.  1.  where,  in  lines  18,  19,   from  the  top,  read  precipitate  for  charcoal. 

(b)  A  word  ufed  by  Mr  Wiegleb,  as  far  as  we  can  comprehend  the  author's  meaning,  for  one  of  the  compo 
aent  parts  of  water.     See  his  General  Syftem  of  Chemiftry,  tranflated  by  Hopfon,  p.  35^. 
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€fiarcoal.  and  this,  on  prefenting  a  proper  fubftancc  to  attract 

^ '  the  folid  part  again  difcovers  itfelf,  by  its  blacknefs,  to 

be  real  charcoal.  As  little  does  it  appear  deltructible 
by  burning  in  the  open  air  ;  for  though  fome  allies  are 
left,  it  appears  probable  that  thofe  differ  from  the  coal 
itfelf  in  nothing  but  having  a  quantity  of  air  attached 
to  them.  By  far  the  greateft  part  of  it,  even  in  the 
common  way  of  burning,  is  converted  into  fixed  air ; 
and  from  that  it  may  again  be  feparated  by  taking  the 
electric  fpark  in  that  fluid,  when  it  is  refolved  into  very 
pure  dephlogifticated  and  inflammable  air.  The  fame  fe- 
paration  may  be  effected  by  merely  heatingironin fixed 
air  ;  in  which  cafe  the  dephlogifticated  part  will  unite 
to  the  iron,  and  the  coaly  part,  together  with  part  of 
the  phlogifton  of  the  metal,  be  converted  into  inflam- 
mable air.  From  all  thefe,  and  other  conliderations, 
a  fufpicion  is  induced,  that  the  matter  of  charcoal  is 
not  different  from  the  element  of  earth  itfelf;  and  that, 
according  to  the  different  modifications  of  this  fab- 
ftance,  it  either  appears  as  coal,  afhes,  earth  of  various 
kinds,  or  even  metals.  This  receives  fome  confirma- 
tion from  the  following  experiments  of  Mr  Watt,  re- 
lated in  the  74th  volume  of  the  Philofophical  Tranfac- 
tions  :  "  I  dilfolved  (fays  he)  magnefia  alba,  calca- 
reous earth,  and  minium,  in  nitrous  acid  dephlogiftica- 
ted by  boiling,  and  diluted  with  proper  proportions  of 
water.  I  made  ufe  of  glafs-retorts  coated  with  clay  ; 
and  I  received  the  air  in  glafs-vefTels,  whofe  mouths 
were  immerfed  in  a  glazed  earthen  bafon  containing 
the  fmalleft  quantity  of  water  that  could  be  ufed  for  the 
purpofe.  As  foon  as  the  retort  was  heated  a  little 
above  the  degree  of  boiling  water,  the  folutions  began 
to  dift.il  watery  vapours  containing  nitrous  acid.  Soon 
after  thefe  vapours  ceafed,  yellow  fumes,  and,  in  fome 
of  the  cafes,  dark  red  fumes,  began  to  appear  in  the 
neck  of  the  retort ;  and,  at  the  fame  time,  there  was 
a  production  of  dephlogifticated  air,  which  was  great- 
er m  quantity  from  fome  of  thefe  mixtures  than  from 
others,  bur  continued  in  all  of  them  until  the  fubftan- 
ces  were  reduced  to  drynefs.  I  found  in  the  receiving 
water,  &c.  very  near  the  whole  of  the  nitrous  acid 
ufed  for  their  folution,  but  highly  phlogifticated,  fo  as 
to  emit  nitrous  air  by  the  application  of  heat  ;  and 
there  is  reafon  to  believe,  that  with  more  precaution 
the  whole  might  have  been  obtained.  As  the  quantity 
of  dephlogifticated  air  produced  by  thefe  proceffes 
did  not  form  a  fufficicnt  part  of  the  whole  weight 
to  enable  me  to  judge  whether  any  of  the  real  a- 
cid  entered  into  the  compofition  of  the  air  I  obtained, 
I  ceafed  to  purfue  them  further,  having  learned  from 
them  the  fact,  that  however  much  the  acid  and  the 
earths  were  dephlogifticated  before  the  folution,  the 
acid  always  became  highly  phlogifticated  in  the  pro- 
eefs. 

"  In  order  to  examine  whether  this  phlogifton  was 
furnifhed  by  the  earths,  fome  dephlogifticated  nitrous 
acid  was  diftilled  from  minium  tiil  no  more  air  or  acid 
came  over.  More  of  the  fame  acid  was  added  to  the 
minium  as  foon  as  it  was  cold,  and  the  diftilla- 
tion  repeated,  which  produced  the  fame  appearan- 
ces of  red  fumes  and  dephlogifticated  air.  This 
operation  was  repeated  a  third  time  on  the  fame  mi- 
nium, without  any  fenlible  variation  in  the  phseno- 
mena.  The  procefs  fhould  have  been  ftill  farther  re- 
peated, but  the  retort  broke  about  the  end  of  the  third 


diftillation;  the  quantity  of  minium  ufed  was  I20grains,  Chardln 
and  the  quantity  of  nitrons  acid  added  each  time  was  ^  II 
240  grains,  of  fuch  ftrength  that  it  could  diffolve  half  _ Charge. 
its  weight  of  mercury  by  means  of  heat.  "It  appears 
from  this  experiment,  that  unlefs  minium  be  fuppefed 
principally  to  confift  of  phlogifton,  the  fource  of  the 
phlogifton  thus  obtained,  was  either  the  nitrous  acid 
itfelf,  or  the  water  with  which  it  was  diluted  ;  or  elfe 
that  it  came  through  the  retort  with  the  light;  for  the 
retort  was  in  this  cafe  red  hot  before  any  air  was  pro- 
duced. Yet  this  latter  conclufion  does  not  appear  very 
fatisfaetory,  when  it  is  confidered,  that  in  the  procefs 
wherein  the  earth  made  ufe  of  was  magnefia,  the  retort 
was  not  red  hot,  or  very  obfeurely  fo,  in  any  part  of 
the  procefs,  and  by  no  means  luminous  when  the  yel- 
low and  red  fumes  firft  made  their  appearance." 

To  thefe  experiments,  however,  the  Antiphlogiftians 
will  no  doubt  reply,  that  there  was  no  phlogifton  in 
the  cafe,  and  that  the  nitrous  acid  was  only  decom- 
pofed  ;  and  indeed  the  decifive  experiment  here  would 
be,  the  entire  diffipation  of  a  quantity  of  earth  into 
fome  kind  of  air,  as  may  be  done  with  charcoal ;  but 
to  do  this  in  the  way  of  diftillation  muft  be  attended 
with  incredible  labour,  though,  as  finally  deciding  this 
point,  it  feems  to  be  well  worth  purfuing. 

A  pretty  ftrong  proof  of  the  identity  of  metallic 
calces  with  charcoal,  is  their  converfion  into  it  in  the 
manner  already  related.  Experiments,  however,  are 
yet  wanting  on  the  fubject ;  though  it  feems  probable 
from  what  Dr  Prieftley  has  already  done,  that  they  may 
thus  be  entirely  diffipated  into  air  as  well  as  common 
charcoal. 

CHARDIN,  (Sir  John)  a  celebrated  traveller,  was 
born  at  Paris,  1643.  His  father,  who  was  a  jewel- 
ler, had  him  educated  in  the  Proteftant  religion;  after 
which  he  travelled  into  Perfia  and  India.  He  traded 
in  jewels,  and  died  at  London  in  1713.  The  account 
he  wrote  of  his  travels  is  much  efteemed. 

CHARENTON,  the  name  of  two  towns  of  France^ 
the  one  upon  the  Marmaude  in  the  Bourbonnois;  the 
other  in  the  ifle  of  France,  near  the  confluence  of  the 
Marne  with  the  Seine. 

CHARES  the   Lydian,  a  celebrated  ftatuary,  was 
the  difciple  of  Lyfippus ;  and  made  the  famous  CololTus   '• 
of  the  fun  in  the  city  of  Rhodes.  Flourifhed  288  years 
before  Chrift. 

CHARGE,  in  gunnery,  the  quantity  of  powder  and 
ball  wherewith  a  gun  is  loaded  for  execution. 

The  rules  for  charging  large  pieces  in  war  are,  That 
the  piece  be  firft  cleaned   or  fcourcd  withinfide  :   that 
the  proper  quantity  of  powder  be  next  driven  in  and 
rammed  down;  care,  however,  being  taken,  that  the 
powder,    in  ramming,  be  not  bruifed,    becaufe  that 
weakens  its  effect :   that  a  little  quantity  of  paper,  hay, 
lint,  or  the  like,  be  rammed  over  it;  and  that  the  ball 
or  fhot  be  intruded.     If  the  ball  be  red  hot,  a  tonipion, 
or  trencher  of  green  wood,  is   to  be  driven  in  before 
it.     The  common  allowance  for  a  charge  of  powder  of 
a  piece  of  ordnance  is  half  the  weight  of  the  ball.     In 
the  Britifh  Navy,  the  allowance  for  32  pounders  is  but 
feven-fixteenths  of  the  weight  of  the  bullet.     But  a  JBaiftWVPSw- 
late  author  is  of  opinion,  that  if  the  powder  in  all  i\\\y-  p0fal  forin-> 
cannon  whatever  was  reduced  to  one-third  weight  of  creofmg  the 
the  ball,  or  even  lefs,  it  would  be  of  confiderable  ad-  Strength  of 
vantage,  not  only  by  faving  ammunition,  but  by  keep-  *he  &«""]/' 
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Charge    ing  the  guns  cooler  and  quieter,  and  at  the  fame  time 
II         more   effectually  injuring  the  vefTels  of  the   enemy. 
Chariot.    \y-jth   the  prefent  allowance  of  powder  the  guns  are 
*"""-"*"■""'  heated,  and  their  tackle  and  furniture  ftrained ;  and 
this  only  to  render  the  bullets  lefs   efficacisus :  for  a 
bullet  which   can  but  juft  pafs  through  a  piece  of  tim- 
ber, and  lofes  almoft  all  its  motion  thereby,  has  a  much 
better  chance  of  rending  and  fracturing  it,  than  if  it 
paffes  through  with  a  much  greater  velocity. 

Charge,  in  heraldry,  is  applied  to  the  figures  re- 
prefented  on  the  efcutcheon,  by  which  the  bearers  are 
diftinguilhed  from  one  another;  and  it  is  to  be  obfer- 
ved,  that  too  many  charges  are  not  {0  honorable  as 
fewer. 
Charge  of  Lead,  denotes  a  quantity  of  36  pigs.     See 

Pig. 

To  Charge  in  the  military  language,  is  to  attack  the 
enemy  either  with  horfe  or  foot. 

Charge,  in  law,  denotes  the  instructions  given  to 
the  grand  jury,  with  reSpeet  to  the  articles  of  their  in- 
quiry, by  the  judge  who  prefides  on  the  bench. 

Charge,  inlaw,  alfo  fignifies  a  thing  done  that 
bindeth  him  that  doeth  it  ;  and  difcharge  is  the  re- 
moval of  that  charge.  Lands  may  be  charged  in 
various  ways ;  as  by  grant  of  rent  out  of  it,  by  Sta- 
tutes,  judgments,  conditions,  warranties,  &c. 

Charge  of  horning,  inScots  law.  See  Horning. 

Charge  to  enter  Heir,  in  Scots  law,  a  writing  paS- 
fing  under  the  fignet,  obtained  at  the  inftance  of  a  cre- 
ditor, either  againft  the  heir  of  his  debtor,  for  fixing 
upon  him  the  debt  as  representing  the  debtor,  which 
k  called  a  general  charge  ;  or,  againft  the  debtor  him- 
felf  or  his  heir,  for  the  purpofe  of  vefting  him  in  the 
right  of  any  heritable  Subject  to  which  he  has  made  up 
no  title,  in  order  that  the  creditor  may  attach  that  Sub- 
ject for  payment  of  his  debt,  in  the  fame  manner  as  if 
his  debtor  or  his  heir  were  legally  vefted  in  it  by  fer- 
vice  or  otherwife.  This  laft  kind  is  called  a  fpecial 
charge. 

Charge,  or  rather  Overcharge,  in  painting  is  an 
exaggerated  representation  of  any  perfon  ;  wherein  the 
likenefs  is  preferved,  but  at  the  fame  time  ridiculed. 

Few  painters  have  the  genius  neceflary  to  fucceed  in 
thefe  charges :  the  method  is,  to  Select  and  heighten 
Something  already  amifs  in  the  face,  whether  by  way 
of  defect,  or  redundancy  ;  thus  v.  g.  if  Nature  have  gi- 
ven a  man  a  nofe  a  little  larger  than  ordinary,  the 
painter  falls  in  with  her,  and  makes  the  nofe  extrava- 
gantly long :  or  if  the  nofe  be  naturally  too  Short,  in 
the  painting  it  will  be  a  mere  flump  ;  and  thus  of  the 
other  parts. 

CHARGED,  in  heraldry,  a  Shield  carrying  Some  im- 
preSs  or  figure,  is  Said  to  be  charged  therewith  ;  So  alSo, 
when  one  bearing,  or  charge  has  another  figure  added 
upon  it,  it  is  properly  Said  to  be  charged. 

Charged,  in  electrical  experiments,  is  when  a  vial, 
pane  of  glafs,  or  other  electric  fubftancc,  properly  coat- 
ed on  both  fides,  has  a  quantity  of  electricity  commu- 
nicated to  it;  in  which  cafe  the  one  fide  is  always  elec- 
trified positively,  and  the  other  negatively. 

CHARIOT,  a  half  coach,  having  only  a  feat  behind) 
with  a  Stool  before.     See  Coach. 

The  chariots  of  the  ancients,  chiefly  uSed  in  war, 
were  called  by  the  Several  names  biga,  triga,  &c.  ac- 
cording to  the  number  of  horfes  applied  to  draw  them. 


Every  chariot  carried  two  men,  who  were  probably  Chariot. 
the  warrior  and  the  charioieer  ;  and  we  read  of  Seve- 
ral men  of  note  and  valour  employed  in  driving  the 
chariot.  "When  the  warriors  came  to  encounter  in 
clofe  flight;  they  alighted  out  of  the  chariot,  and  fought 
on  foot;  but  when  they  were  weary,  which  often  hap- 
pened by  reafon  of  their  armour,  they  retired  into 
their  chariot,  and  thence  annoyed  their  enemies 
with  dans  and  mifiive  weapons.  Thefe  chariots  were 
made  lb  Strong,  that  they  lafted  for  feveral  generations. 

Befides  this  Sort,  we  find  frequent  mention  of  the 
currus  falcati,  orthofe  charrrots  armed  with  hooks,  or 
Scythes,  with  which  whole  ranks  of  Soldiers  were  cut 
off  together,  if  they  had  not  the  art  of  avoiding  the 
danger  ;  thefe  were  not  only  ufed  by  the  Perfians,  Syri- 
ans, Egyptians,  ire.  but  we  find  them  among  the  an- 
cient Britons  ;  and  notwithstanding  the  imperfect  Slate 
of  fome  of  the  moft  neceffary  arts  among  that  nation 
before  the  invafion  of  the  Romans,  it  is  certain  that  they 
had  war-chariots  in  great  abundance.  By  the  Greek 
and  Roman  hiftorians,  thefe  chariots  are  defcribed  by 
the  fix  following  names  ;  viz  Benna,  Petoritum,  Currus 
or  Carrus  Covinus,  Effedum,  and  Rheda  The  benna 
Seems  to  have  been  a  chariot  defigned  rather  for  travel- 
ling than  war.  It  contained  two  perSons,  who  were 
called  covibennones,  from  their  Sitting  together  in  the 
Same  machine.  The  petoritum  Seems  to  have  been  a 
larger  kind  of  chariot  than  the  benna  ;  and  is  thought 
to  have  derived  its  name  from  the  Britifli  word  ped- 
war,  Signifying  four ;  this  kind  oS  carriage  having  four 
wheels.  The  carrus  or  currus  was  the  common  cart 
or  waggon.  This  kind  of  chariot  was  ufed  by  the  an- 
cient Britons,  in  times  of  peace,  for  the  purpofes  of 
agriculture  and  merchandife  ;  and  in  times  of  war,  for 
carrying  their  baggage,  and  wives  and  children,  who 
commonly  followed  the  armiesof  all  the  Celtic  nations. 
The  covinus  was  a  war-chariot,  and  a  very  terrible 
instrument  of  destruction;  being  armed  with  Sharp 
Scythes  and  hooks  for  cutting  and  tearing  all  who  were 
So  unhappy  as  to  come  within  its  reach.  This  kind  of 
chariot  was  made  very  Slight,  and  had  few  or  no  men 
in  it  befides  the  charioteer;  being  defigned  to  drive 
with  great  force  and  rapidity,  and  to  do  execution 
chiefly  with  its  hooks  and  Scythes.  The  effedum  and 
rheda  were  alfo  war-chariots,  probably  of  a  large  fize, 
and  Stronger  made  than  the  covinus,  defigned  for  con- 
taining a  charioteer  for  driving  it,  and  one  or  two 
warriors  for  fighting.  The  far  greateft  number  of 
the  Britifh  war-chariots  feem  to  have  been  of  this  kind. 
Thefe  chariots,  as  already  obferved,  were  to  be  found 
in  great  numbers  among  theBriions;  infomuch  that 
Coefar  relates  that  Cailibelanus,  after  difmiffing  all  his 
other  forces,  retained  no  fewer  than  4000  of  thefe 
war-chariots  about  his  perfon.  The  Same  author  re- 
lates, that,  by  continual  experience,  they  had  at  laft 
arrived  at  Such  perfection,  in  the  management  of  their 
chariots,  that  (<  in  the  moft  Steep  and  difficult  places 
they  could  Stop  their  horSes  upon  full  Stretch,  turn  them 
which  way  they  pleaSed,  run  along  the  pole,  reft  on 
theharnefs,  and  throw  themSelves  back  into  their  cha- 
riots, with  incredible  dexterity." 

Chariots,  in  the  heathen  mythology,  were  Some- 
times confecrated    to  the  Sun  ;  and  the  Scripture   ob- 
serves, that  Jofiah  burnt  thoSe  which  had  been  offered 
to  the  Sun  by  the  kjng's  prcdecefibrr*     This  Supersti- 
tious 
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Chariot     tious  cuftom  was  an  imitation  of  the  heathens,  and         As  pecuniary  relief  is  generally  the  moft  efficacious,    Charity, 

II         principally  of  the  Perfians,  who  had  horfes  and  cha-  and  at  the  fame  time  that  from  which  we  are  moft  apt 

Charity.    r|0[s  COnfecrated   in   honour  of  the  fun.     Herodotus,  to  excufe  ourfelves,  this  branch  of  the  duty  merits  par- 

"        Xenophon,  a»nd  Qjflntus  Curtius,  fpeak  of  white  cha-  ticular  illuftration  ;  and  a  better  cannot  be  offered  than 

riots  crowned,    which    were  confecrated  to  the  fun,  what  is  contained  in  the  following  extracts  (if  we  may 

among  the  Perfians,  which  in  their  ceremonies  were  be  permitted  to  make  them)   from   the  elegant  Moral 

drawn  by  white  horfes  confecrated  totbefameluminary.  Syjlem  of  Archdeacon  Paley. 


Triwnphal  Chariot,  was  one  of  the  principal  orna- 
ments of  the  Roman  celebration  of  a  victory. 

The  Roman  triumphal  chariot  was  generally  made 
of  ivory,  round  like  a  tower,  or  rather  of  a  cylindri- 
cal figure;  it  was  fometimes  gilt  at  the  top,  and  or- 
namented with  crowns,  and  to  reprefent  a  victory 
more  naturally,  they  ufed  to  ftain  it  with  blood.  It 
was  ufually  drawn  by  four  white  horfes;  but  often- 
times by  lions,  elephants,  tygers,  bears,  leopards, 
dogs,  &c. 

CHARISIA,  in  the  heathen  theology,  a  wake,  or 
night- feftival,  inftituted  in  honour  of  the  graces.  It 
continued  the  whole  night,  moft  of  which  time  was 
fpent  in  dancing ;  after  which,  cakes  made  of  yellow 
flour  mixed  with  honey,  and  other  fweetmeats,  were 
diftributed  among  the  afliftants. — Charifia  is  alfo  fome- 
times ufed  to  lignify  the  fweetmeats  ufed  on  fuch  oc- 
cafions. 

CHARISIUS,  in  the  heathen  theology,  a  furname 
given  to  Jupiter.  The  word  is  derived  from  ^«tfc, 
gratia,  "  grace"  or  "favour;"  he  being  the  God  by 
whofe  influence  men  obrain  the  favour  and  affection  of 
one  another.  On  which  account  the  Greeks  ufed  at 
their  meals  to  make  a  libation  of  a  cup  to  Jupiter 
Charifius. 

CHARISTIA,  a  feftival  of  the  ancient  Romans, 
celebrated  in  the  month  of  February,  wherein  the  re- 
lations by  blood  and  marriage  met,  in  order  to  preferve 
a  good  correfpondence  ;  and  that  if  there  happened 
to  be  any  difference  among  them,  it  might  be  the 
more  eafily  accommodated,  by  the  good  humour  and 
mirth  of  the  entertainment.     Ovid.  Faft.  i.  617. 

CHARISTICARY,  commendatory,  or  donatory, 
a  perfon  to  whom  is  given  the  enjoyment  of  the  reve- 
nues of  a  monaftery,  hofpital,  or  benefice. 

The  charifticaries  among  the  Greeks,  were  a  kind 
of  donatories,  or  commendatories,  who  enjoyed  all 
the  revenues  of  hofpitals  and  monafleries,  without  giv- 
ing an  account  thereof  to  any  perfon — The  original 
of  this  abnfe  is  referred  to  the  Iconoclaftae,  particu- 
larly Conftantine,  Copronymus,  the  avowed  enemy 
of  the  monks,  whofe  monafleries  he  gave  away  to 
flrangers.  In  after  times,  the  emperors  and  patriarchs 
gave  many  to  people  of  quality,  not  by  way  of  gift,  to 
reap  any  temporal  advantage  from  them  ;  but  to  re- 
pair, beautify,  and  patronize  them.  At  length  avarice 
crept  in,  and  thofe  in  good  condition  were  given  away, 
efpecially  fuch  as  were  rich  ;  and  at  laft  they  were  all 
given  away,  rich  and  poor,  thofe  of  men  and  of  wo- 
men, and  that  to  laymen  and  married  men. 

CHARITY,  among  divines,  one  of  the  three  grand 
theological  virtues,  confiding  in  the  love  of  God  and 
of  our  neighbour,  or  the  habit  and  difpofition  of 
loving  God  with  all  our  heart,  and  our  neighbour  as 
ourfelves. 

Charity  is  alfo  ufed  for  the  effe  a  of  a  moral  vir- 
tue, which  confifts  in  fupplying  the  neceffities  of  others, 
whether  with  money,  counfel,  afliftance,  or  the  like. 


Whether  pity  be  an  inftinct  or  a  habit,  it  is  in  fact 
a  property  of  our  nature,  which  God  appointed :  and 
the  final  caufe  for  which  it  was  appointed,  is  to  afford 
to  the  miferable,  in  the  companion  of  their  fellow 
creatures,  a  remedy  for  thofe  inequalities  and  diftrelTes 
which  God  forefaw  that  many  muft  be  expofed  to,  un- 
der every  general  rule  for  the  distribution  of  property. 

The  Chrillian  fcriptures  are  more  copious  and  ex- 
plicit upon  this  duty  than  almofl  any  other.  The  de- 
scription which  Chrift  has  left  us  of  the  proceedings 
of  the  laft  day,  eftablifb.es  the  obligation  of  bounty  be- 
yond controverfy.  When  the  Son  of  Man  (hall  come 
in  his  glory,  and  all  the  holy  angels  with  him,  then 
fhall  he  fit  upon  the  throne  of  his  glory,  and  before 
him  fhall  be  gathered  all  nations;  and  he  fhall  feparate 
them  one  from  another.  Then  fhall  the  king  fay  un- 
to them  on  his  right  hand,  Come  ye  bleffed  of  my  fa- 
ther, inherit  the  kingdom  prepared  for  you  from  the 
foundation  of  the  world  :  For  I  was  an  hungered,  and 
ye  gave  me  meat;  I  was  thirfly,  and  ye  gave  me 
drink;  I  was  a  ftranger,  and  ye  took  me  in;  naked, 
and  ye  clothed  me ;  I  was  fick,  and  ye  vifited  me;  I 
was  in  prifon,  and  ye  came  unto  me.  And  inafmuch 
as  ye  have  done  it  to  one  of  the  leaft  of  thefe  my  bre- 
thren, ye  have  done  it  unto  me."  It  is  not  neceffary 
to  Hnderfland  this  paflage  as  a  literal  account  of  what 
will  actually  pafs  on  that  day.  Suppofing  it  only  a. 
fcenical  defcription  of  the  rules  and  principles  by 
which  the  Supreme  Arbiter  of  our  deftiny  will  regu- 
late his  deeifions,  it  conveys  the  fame  leflbn  to  us;  it 
equally  demonftrates  of  how  great  value  and  import- 
ance thefe  duties  in  the  fight  of  God  are,  and  what 
ftrefs  will  be  laid  upon  then?.  The  apoftles  alfo  de- 
fcribe  this  virtue  as  propitiating  the  divine  favour  in 
an  eminent  degree.  And  thefe  recommendations  have 
produced  their  effect.  It  does  not  appear  that,  before, 
the  times  of  Chriftianity,  an  infirmary,  hofpital,  or 
public  charity  of  any  kind,  exifled  in  the  world ; 
whereas  moft  countries  in  Chriftendom  have  long  a- 
bounded  with  thefe  inftitutions.  To  which  may  be 
added,  that  a  fpirit  of  private  liberality  feems  to  flou- 
rifh  amidft  the  decay  of  many  other  virtues:  not  to 
mention  the  legal  provifion  for  the  poor,  which  ob- 
tains in  fome  countries,  and  which  was  unknown  and. 
unthought  of  by  the  moft  pohfhed  nations  of  anti- 
quity. 

St  Paul  adds  upon  the  fubject  an  excellent  direction  ; 
and  which  is  practicable  by  all  who  have  any  thing  to 
give.  "  Upon  the  firft  day  of  the  week  (or  any  other 
ftated  time)  let  every  one  of  you  lay  by  in  ftore,  as 
God  hath  profpered  him."  By  which  the  apoftle  may 
be  underftood  to  recommend  what  is  the  very  thing, 
wanting  with  moft  men,  the  being  charitable  upon  apian  ; 
that  is,  from  a  deliberate  comparifon  of  our  fortunes 
with  the  reafonable  expences  and  expectations  of  our 
families,  to  compute  what  we  can  fpare,  and  to  lay  by 
fo  much  for  charitable  purpofes,  in  fome  mode  or  other.. 
The  mode  will  be  a  confederation  afterwards, 
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Charity.        The  effed,  which  Chriftianity  produced  upon  fome 

' '  of  its  converts,  was  fucb  as  might  be  looked  for  from 

a  divine  religion  coming  with  full  force  and  miraculous 
evidence  upon  the  confciences  of  mankind.  It  over- 
whelmed all  worldly  confiderations  in  the  expectation 
of  a  more  important  exiftence.  "  And  the  multitude 
of  them  that  believed  were  of  one  heart  and  of  one 
foul;  neither  faid  any  of  them  that  aught  of  the 
things  which  he  poffefied,  was  his  own;  but  they  had 
all  things  in  common — Neither  was  there  any  among 
them  that  lacked;  for  as  many  as  were  poffeffors  of 
lands  or  houfes  fold  them,  and  brought  the  prices  of 
the  things  that  were  fold,  and  laid  them  down  at  the 
apoltle's  feet ;  and  diftribution  was  made  unto  every 
man,  according  as  he  bad  need."     Acls  iv.  32. 

Neverthelefs,  this  community  of  goods,  however  it 
manifefled  the  finccre  zeal  of  the  primitive  ChriUians, 
is  no  precedent  for  our  imitation.  It  was  confined  to 
the  church  at  Jernfalem  ;  continued  not  long  there  ; 
was  never  enjoined  upon  any  (A&s  v.  4.)  ;  and,  al- 
though it  might  fait  with  the  particular  circumftances 
of  a  fmall  and  feted  fociety,  is  altogether  impracticable 
in  a  large  and  mixed  community. 
.  The  conduct  of  the  apoftles  upon  the  occafion  de- 
fences to  be  noticed.  Their  followers  laid  down  their 
fortunes  at  their  feet :  but  fo  far  were  they  from  tak- 
ing advantage  of  this  unlimited  confidence  to  enrich 
themfelves  or  eftabliih  their  authority,  that  they  foon 
after  got  rid  of  this  bufmefs  as  inconfifient  with  the 
main  objecT:  of  their  miffion,  and  transferred  the  cuf- 
tody  and  management  of  the  public  funds  to  deacons, 
elected  to  that  office  by  the  people  at  large.  (Acts  vi.) 
There  are  three  kinds  of  charity,  our  author  obferves, 
which  prefer  a  claim  to  attention. 

1.  The  fiift,  and  apparently  one  of  the  beft,  is  to 
give  ftated  and  confiderable  fums,  by  way  of  penfion 
or  annuity  toindividuals  or  families,  with  whofe  beha- 
viour and  diftrefs  we  ourfelves  are  acquainted.  In 
fpeakingof  confiderable  fums,  it  is  meant  only,  that 
five  pounds,  or  any  other  fum,  given  at  once,  or  di- 
vided amongftfive  or  fewer  families,  will  do  more  good 
than  the  fame  fum  diftributed  amongft  a  greater  num- 
ber in  fhillings  or  half  crowns;  and  that,  becaufe  it  is 
more  likely  to  be  properly  applied  by  the  perfons  who 
receive  it.,  A  poor  fellow,  who  can  find  no  better  nfe 
for  a  fhilling  than  to  drink  his  benefa&or's  health,  and 
purchafehalf  an  hour's  recreation  for  himfelf,  would 
hardly  break  into  a  guinea  for  any  fuch  purpofe,  or  be 
fo  improvident  as  not  to  lay  it  by  for  an  occafion  of 
importance,  for  his  rent,  his  clothing,  fuel,  or  flock 
of  winter's  provifion.  It  is  a  ftill  greater  recommen- 
dation of  this  kind  of  charity,  that  penfions  and  annui- 
ties, which  are  paid  regularly,  and  can  be  expected  at 
the  time,  are  the  only  way  by  which  we  can  prevent 
one  part  of  a  poor  man's  fufferings,     the  dread   of 

want. 

2.  But  as  this  kind  of  charity  fuppofes  that  proper 
objeasof  fuch  expenfive  benefactions  fall  within  our 
private  knowledge  and  observation,  which  does^  not 
happen  to  all,  a  fecond  method  of  doing  good,  which 
is  in  every  one's  power  who  has  the  money  to  fpare, 
is  by  fubfeription  to  public  charities.  Public  charities 
admit  of  this  argument  in  their  favour,  that  your  mo- 
ney goes  farther  towards  attaining  the  end  for  which 
k  is  given,  than  it  can  do  by  any  private  and  feparate 
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beneficence.  A  guinea,  for  example,  contributed  to  Charity, 
an  infirmary,  becomes  the  means  of  providing  one  pa-  *""" -*— " 
tient,  at  leaft,  with  a  phyfician,  furgeon,  apothecary ; 
with  medicine,  diet,  lodging,  and  fuitable  attendance; 
which  is  not  the  tenth  part  of  what  the  fame  afnftance, 
if  it  could  be  procured  at  all,  w?ould  coft  to  a  fick  per- 
fon  or  family  in  any  other  fituation. 

3.  The  laft,  and,  compared  with  the  former,  the 
lowefl  exertion  of  benevolence,  is  the  relief  of  beg- 
gars. Neverthelefs,  the  indifcriminate  rejection  of  all 
who  implore  our  alms  in  this  way,  is  by  no  means  ap- 
proved. Some  may  perifn  by  fuch  a  conduct.  Men  arc 
fometimes  overtaken  by  diftrefs,  for  which  all  other  re- 
lief would  come  too  late.  Betides  which,  refolutions 
of  this  kind  compel  us  to  offer  fuch  violence  to  our 
humanity,  as  may  go  near,  in  a  little  while,  to  fuffo- 
cate  the  principle  itfelf;  which  is  a  very  ferions  con- 
lideration.  A  good  man,  if  he  do  not  furrender  him- 
folf  to  his  feelings  without  referve,  will  at  leaft  lend  an 
car  to  importunities  which  come  accompanied  with 
outward  atteftations  of  diftrefs  ;  and  after  a  patient 
hearing  of  the  complaint,  will  direct  himfelf  by  the 
circumftances  and  credibility  of  the  account  that  he 
receives. 

There  are  other  fpecies  of  charity  well  contrived  to 
make  the  money  expended  go  far ;  fuch  as  keeping 
down  the  price  of  fuel  or  provifion  in  cafe  of  a  mono- 
poly or  temporary  fcarcity,  by  purchafing  the  articles 
at  the  beft  market,  and  retailing  them  at  prime  coft, 
or  at  a  fmall  iofs ;  or  the  adding  a  bounty  to  a  parti- 
cular fpecies  of  labour,  when  the  price  is  accidentally 
depreffed. 

The  proprietors  of  large  eftates  have  it  in  their 
power  to  facilitate  the  maintenance,  and  thereby  en- 
courage the  eftablifhment  of  families  (which  is  one  of 
the  nobleft  purpofes  to  which  the  rich  and  great  can 
convert  their  endeavours),  by  building  cottages,  fplit- 
ting  farms,  creeling  manufactures,  cultivating  waftes, 
embanking  the  fea,  draining  marfhes,  and  other  expe- 
dients, which  the  fituation  of  each  eftate  points  out. 
If  the  profits  of  thefe  undertakings  do  not  repay  the 
expence,  let  the  authors  of  them  place  the  difference  4 
to  the  account  of  charity.  It  is  true  of  almoft  all 
fuch  pro] efts,  that  the  public  is  a  gainer  by  them, 
whatever  the  owner  be.  And  where  the  lofs  can  be 
fpared,  this  confederation  is  fufficient. 

It  is  become  a  queftion  of  fame  importance,  Under 
what  circumftances  works  of  charity  ought  to  be  done 
in  private,  and  when  they  may  be  made  public  with- 
out detruding  from  the  merit  of  the  action  ;  if  indeed 
they  ever  may,  the  Author  of  our  religion  havingde- 
livered  a  rule  upon  this  fubject,  which  feems  to  enjoin 
univerfalfecrecy.  "When  thou  doeft  alms,  let  not 
thy  left  hand  know  what  thy  right  hand  doth ;  that 
thy  alms  may  be  in  fecret,  and  thy  Father  which  feeth 
in  fecret,  himfelf  mall  reward  thee  openly.''  (Matth. 
vi.  3,  4.)  From  the  preamble  to  this  prohibition,  it 
is  plain  that  our  Saviour's  fole  defign  was  to  forbid 
oftcntation,  and  all  publifhingof  good  works  which  pro- 
e'eeds  from  that  motive.  Take  heed  that  ye  do  not 
your  alms  before  men,  to  be  feen  of  them;  otherwife  ye 
have  no  reward  of  your  Father,  which  is  in  heaven: 
therefore,  when  thou  doeft  thy  alms,  do  not  found  a 
trumpet  before  thee,  as  the  hypocrites  do  in  the  fy- 
nae-ogues  and  in  the  ftreets,  that  they  may  have  glory  of 
&  to  men, 
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jnen.  Verily  I  fay  unto  thee,  they  have  their  reward," 
'v.  2.  There  are  motives  for  the  doing  our  alms  in 
public  befide  thofe  of  oftentation ;  with  which  there- 
fore our-Saviour's  rule  has  no  concern  ;  fuch  as  to  tef- 
tify  our  approbation  of  fome  particular  fpecies  of  cha- 
rity, and  to  recommend  it  to  others ;  to  take  off  the 
prejudice  which  the  want,  or,  which  is  the  fame  thing, 
the  fuppreffion  of  our  name  in  the  lift  of  contributors, 
might  excite  againft  the  charity  or  againft  ourfelves. 
And,  fo  long  as  thefe  motives  are  free  from  any  mix- 
ture of  vanity,  they  are  in  no  danger  of  invading  our 
Savour's  prohibition:  they  rather  feem  t9  comply  with 
another  direction  which  he  has  left  us:  "  Let  your 
light  fo  fhine  before  men,  that  they  may  fee  your  good 
works,  and  glorify  your  father  which  is  in  heaven." 
If  it  be  neceflary  to  propofe  a  precife  diftinction  upon 
the  fubject,  there  can  be  none  better  than  the  follow- 
ing :  When  our  bounty  is  beyond  our  fortune  or  ita- 
tion,  that  is,  when  it  is  more  than  could  be  expected 
from  us,  our  charity  ihould  be  private,  if  privacy  be 
practicable ;  when  it  is  not  more  than  might  be  ex- 
pected, it  may  be  public :  for  we  cannot  hope  to  in- 
fluence others  to  the  imitation  of  extraordinary  gene- 
rofity,  and  therefore  want,  in  the  former  cafe,  the  on- 
ly juftifiable  reafon  for  making  it  public. 

The  pretences  by  which  men  excufe  themfelves  from 
giving  to  the  poor,  arc  various ;  as, 

i.  "That  they  have  nothing  to  fpare-,"i.  e.  no- 
thing, for  which  they  have  not  fome  other  ufe  ;  no- 
thing which  their  plan  of  expence,  together  with  the 
favings  they  have  refolved  to  lay  by,  will  not  exhauft : 
never  reflecting  whether  it  be  in  their  power,  or  that 
it  is  their  duty,  to  retrench  their  expences,  and  con- 
tract their  plan,  "  that  they  may  have  to  give  to  them 
that  need ;"  or  rather  that  this  ought  to  have  been 
part  of  their  plan  originally. 

2.  "  That  they  have  families  of  their  own,  and 
that  charity  begins  at  home."  A  father  is  no  doubt 
bound  to  adjuft  hisceconomy  with  a  view  to  the  reafon- 
able  demands  of  his  family  upon  his  fortune  ;  and  un- 
til a  fufficiency  for  thefe  is  acquired,  or  in  due  time 
probably  will  be  acquired  (for  in  human  affairs  pro- 
bability is  enough),  he  is  juftined  in  declining expenfive 
liberality  ;  for  to  take  from  thofe  who  want,  in  order 
to  give  to  thofe  who  want,  adds  nothing  to  the  ftock 
of  public  happinefs.  Thus  far,  therefore,  and  no  far- 
ther, the  plea  in  queftion,  is  an  excufe  for  parfimony, 
and  an  anfwer  to  thofe  who  folicit  our  bounty. 

3.  u  That  charity  does  not  confift  in  giving  money, 
but  in  benevolence,  philanthropy,  love  to  all  mankind, 
goodnefs  of  heart,"  ire.  Hear  St  James  :  "  If  a 
brother  or  filler  be  naked,  and  deftitute  of  daily  food, 
and  one  of  you  fay  unto  them,  depart  in  peace,  be  ye 
warmed  and  filled,  notwithstanding  ye  give  them  not 
thofe  things  -which  are  needful  to  the  body,  what  doth  it 
profit?"  (James  ii.  15,  16.) 

4.  "  That  giving  to  the  poor  is  not  mentioned  in 
St  Paul's  defcription  of  charity,  in  the  13th  chap- 
ter of  his  firft  epiftle  to  the  Corinthians."  This  is 
not  a  defcription  of  charity,  but  of  good  nature ;  and 
it  is  not  neceflary  that  every  duty  be  mentioned  in 
every  place. 

5.  "  That  they  pay  the  poor-rates."  They  might 
as  well  allege  that  they  pay  their  debts;  for  the  poor 
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have  the  fame  righ  to  that  proportion  of  a  man's  proper- 
ty, which  the  laws  aflign  them,  that  the  man  him  fell 
has  to  the  remainder. 

6.  "  That  they  employ  many  poor  perfons  :" — » 
for  their  own,  fake,  not  the  poor's— otherwife  it  is  a 
good  plea. 

7.  "  That  the  poor  do  not  fuffer  fo  much  as  we 
imagine;  that  education  and  habit  have  reconciled 
them  to  the  evils  of  their  condition,  and  make  them 
eafy  under  it."  Habit  can  never  reconcile  human  na- 
ture to  the  extremities  of  cold,  hunger,  and  thirft, 
any  more  than  it  can  reconcile  the  hand  to  the  touch 
of  a  red-hot  iron  :  befides,  the  queftion  is  not,  how 
unhappy  any  one  is,  but  how  much  more  happy  wc 
can  make  him. 

8.  "  That  thefe  people,  give  them  what  you  will, 
will  never  thank  you,  or  think  of  you  for  it."  In  the 
firft  place,  this  is  not  true :  in  the  fecond  place,  it  was 
not  for  the  fake  of  their  thanks  that  you  relieved  them. 

9.  That  we  are  fo  liable  to  be  impofed  upon." 
If  a  due  enquiry  be  made,  our  motive  and  merit  is  the 
fame :  belide  that,  the  diftrefs  is  generally  real,  what- 
ever has  been  the  caufe  of  it. 

10.  <(  That  they  mould  apply  to  their  parifhes." 
This  is  not  always  practicable  :  to  which  we  may  add, 
that  there  are  many  requifites  to  a  comfortable  fub- 
fiftence,  which  parifh-relief  does  not  always  fupply  ; 
and  that  there  are  fome  who  would  fuffer  ahnoft  as 
much  from  receiving  parifh-relief  as  by  the  want  of 
it :  and  laftly,  that  there  are  many  modes  of  charity, 
to  which  this  anfwer  does  not  relate  at  all. 

11.  u  That  giving  money  encourages  idlenefs  and 
vagrancy."  This  is  true  only  of  injudicious  and  in- 
difcriminate  generofity. 

12.  "  That  we  have  too  many  objects  of  charity  at 
home  to  beftow  any  thing  upon  ftrangers  ;  fo  that 
there  are  other  charities  which  are  more  ufeful,  or 
ftand  in  greater  need."  The  value  of  this  excufe  de- 
pends entirely  upon  ihe  fail,  whether  we  actually  re- 
lieve thofe  neighbouring  objects,  and  contribute  to 
thofe  other  charities. 

Befides  all  thefe  excufes,  pride,  or  prudery,  or  deli- 
cacy, or  love  of  eafe,  keep  one  half  of  the  world  out  of 
the  way  of  obferving  what  the  other  half  fuffer. 

Charity  Schools,  are  fchools  erected  and  maintained 
in  various  parifhes  by  the  voluntary  contributions  of 
the  inhabitants,  for  teaching  poor  children  to  read, 
write,  and  other  neceflary  parts  of  education.  Sec 
School. 

Brothers  of  Charity,  a  fort  of  religious  hofpitallers, 
founded  about  the  year  1297,  fince  denominated  Bil- 
letins.  They  took  the  third  order  of  St  Francis,  and 
the  fcapulary,  making  three  ufual  vows,  but  without 
begging. 

Brothers  of  Charity,  alfo  denote  an  order  of  hofpi- 
tallers ftill  fubfifling  in  Romifh  countries,  whofe  bufi- 
nefs  is  to  attend  the  fick  poor,  and  minifter  to  them 
both  fpiritual  and  temporal  fuccour. 

They  are  all  laymen,  except  a  few  priefts,  for  admi- 
nistering the  facraments  to  the  fick  in  their  hofpitals. 
The  brothers  of  charity  ufually  cultivate  botany,  phar- 
macy, furgery,  and  chemiftry,  which  they  practife  with 
fuccefs. 

They  were  firft  founded  at  Granada,  by  St  John  dc 
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Charity     Dieu  ;  and  a  fecond  eftablifhment  was  made  at  Madrid 
I  ia  the  year  1553  :    the   order    was  confirmed  by  Gre- 

Charle-  gory  XIII.  in  1572  :  Gregory  XIV.  forbad  their,  to 
moI't'  ,  take  holy  orders;  but  by  leave  of  Paul  V.  in  1609,  a 
few  of  the  brothers  might  be  admitted  to  orders.  In 
1619  they  were  exempted  from  the  jurifdiction  of  the 
bimop.  Thofe  of  Spain  are  feparated  from  the  reft; 
and  they,  as  well  as  the  brothers  of  France,  Germany, 
Poland,  and  Italy,  have  their  diftinct  generals,  who,  re- 
fide  at  Rome.  They  were  firit  introduced  into  France 
by  Mary  of  Medicis  in  1601,  and  have  fince  built  a 
fine  hoipital  in  the  Fauxbourg  St  Germain. 

Charity  of  St  tiippo/itus,  a  religious  congregation 
founded  about  the  end  of  the  14th  century,  by  one 
Bernardin  Alvarez,  a  Mexican,  in  honour  of  St  Hip- 
politns  the  martyr,  patron  of  the  city  of  Mexico  ;  and 
approved  by  Pope  Gregory  XIII. 

Charity  of  our  Lady,  in  church-hiftory,  a  religi- 
ous order  in  France,  which  though  charity  was  the 
principal  motive  of  their  union,  grew  in  length  of  time 
fo  diforderly  and  irregular,  that  their  order  dwindled, 
and  at  la  ft  became  extinct. 

There  is  ftill  at  Paris  a  religions  order  of  women, 
called  nuns  hofpitallers  of  the  charity  of  our  lady.  The 
religious  of  this  hofpital  are  by  vow  obliged  to  admi- 
nifter  to  the  neceffuies  of  the  poor  and  the  fick,  bat 
thofe  only  women. 

CHARLATAN,  or  Charletan,  fignifies  an  em- 
piric or  quack,  who  retails  his  medicines  on  a  public 
ftage,  and  draws  people  about  him  with  his  buffoone- 
ries, feats  of  activity,  &c.  The  word  according  to 
Calepine,  comes  from  the  Italian  ceretano •  of  Caretum, 
a  town  near  Spoletto  in  Italy,  where  thefe  impoftors 
are  faid  to  have  firft  rifen.  Menage  derives  it  from 
ciarlatano,  and  that  from  circulatorius,  of  circulator,  a 
quack. 

CHARLEMAGNE,  or  Charles  the  I.  king  of  France 
by  fucceffion,  and  emperor  of  the  weft  by  conqueft  in 
800,  (which  laid  the  foundation  of  the  dynafty  of  the 
weftern  Franks,  who  ruled  the  empire  472  years  till 
the  time  of  Radolphus  Aufpurgenfis,  the  founder  of 
the  houfe  of  Anftria).  Charlemagne  was  as  illnftrions 
in  the  cabinet  as  in  the  field;  and  though  he  could 
not  write  his  name,  was  the  patron  of  men  of  letters, 
the  reftorer  of  learning,  and  a  wife  legiflator:  he  want- 
ed only  the  virtue  of  humanity  to  render  him  the  moft 
accomplished  of  men ;  but  when  we  read  of  his  be- 
heading 4500  Saxons,  folely  for  their  loyalty  to  their 
prince,  in  oppofing  his  conquefts,  we  cannot  think  he 
merits  the  extravagant  encomiums  beftowed  on  him 
by  fome  hiftorians.  He  died  in  814,  in  the  74th  year 
of  his  age,  and  47th  of  his  reign. 

France  had  nine  fovereigns  of  his  name,  of  whom 
Charles  V.  merited  the  title  of  the  wife  (crowned  in 
1364,  died  in  1380):  and  charles  VIII.  fignalized 
himfelf  in  the  field  by  rapid  victories  in  Italy;  crown- 
ed 1483,  died  in  1498.  The  reft  do  not  deferve 
particular  mention  in  this  place.  See  (Hijlory  of) 
France. 

CHARLEMONT,  a  town  of  the  province  of  Na- 
mur  in  the  Auftrian  Netherlands,  about  18  miles  fouth 
of  Namur.     E.  Long.  4.  40.  N.  Lat.  50.  10. 

Charlemont  is  alfo  the  name  of  a  town  of  Ire- 
land, fuuated  on  the  river  Blackwater,  in  the  county 


of  Armagh,  and  province  of  Ulfter,  about  fix  miles  Charleroy, 
fotith-eaft   of  Dungannon.     W.  Long.  6.  50.  N.  Lat.    Charles. 
50.  16.  * - ' 

CHARLEROY,  a  ftrong  town  in  the  province  of 
Namur,  in  the  Auftrian  Netherlands,  fitnaied  on  the 
river  Sambre,  about  19  miles  weft  of  Namur.  E.  Long,, 
4.  20.  N.  Lat.  50.   30. 

CHARLES  Martel,  a  renowned  conqueror  in 
the  early  annals  of  France.  He  depofed  and  reftored 
Chilperic  king  of  France;  and  had  the  entire  govern- 
ment of  the  kingdom,  once  with  the  title  of  mayor  of 
the  palace  and  afterwards  as  duke  of  France ;  but  he 
would  not  accept  the  crown.  He  died,  regretted,  in 
741. 

Charles  le  Cros,  emperor  of  the  weft  in  8S1,  king 
of  Italy  and  Suabia,  memorable  for  his  reverfe  of  for- 
tune, being  dethroned  at  a  diet  held  near  Mentz,  by 
the  French,  the  Italians,  and  the  Germans,  in  887: 
after  which  he  was  obliged  to  fubfift  on  the  bounty  of 
the  archbifhop  of  Mentz.     He  died  in  888. 

Charles  V.  (emperor  and  king  of  Spain),  was  fon 
of  Philip  I.  archduke  of  Auftria,  and  of  Jane  queen  of 
Caftile.  He  was  born  at  Ghent,  February  24,  1500. 
and  fucceeded  to  the  crown  of  Spain  in  151 7.  Two 
years  afterwards  he  was  chofen  emperor  at  Francfort 
after  the  death  of  Maximilian  his  grandfather.  He 
was  a  great  warrior  and  politician  ;  and  his  ambition 
was  not  fatisfied  with  the  many  kingdoms  and  pro- 
vinces he  poffeiTed  ;  for  he  is  fuppofed,  with  reafon,  to 
have  afpired  at  univerfal  empire.  He  is  faid  to  have 
fought  60  battles  in  moft  of  which  he  was  victorious. 
He  took  the  king  of  France  (Francis  I.)  prifoner,  and 
fold  him  his  liberty  on  very  hard  terms  ;  yet  after- 
wards, when  the  people  of  Ghent  revolted,  he  afked 
leave  to  pafs  through  his  dominions  ;  and  though  the 
generous  king  thus  had  him  in  his  power,  and  had  an 
opportunity  of  revenging  his  ill-treatment,  yet  he  re- 
ceived and  attended  him  with  all  pomp  and  magni- 
ficence. He  facked  Rome,  and  took  the  Pope  pri- 
foner ;  and  the  cruelties  which  his  army  exercifed 
there  are  faid  to  have  exceeded  thofe  of  the  northern 
barbarians.  Yet  the  pious  emperor  went  into  mourn- 
ing on  account  of  this  conqueft  :  forbad  the  ringing  of 
bells ;  commanded  proceflions  to  be  made,  and  prayers 
to  be  offered  up  for  the  deliverance  of  the  Pope  his 
prifoner;  yet  did  not  inflict  the  leaft  puniihment  on 
thofe  who  treated  the  holy  father  and  the  holy  fee 
with  fucb  inhumanity.  He  is  accufed  by  fome  Romifh 
writers  of  favouring  the  Lutheran  principles,  which 
he  might  eafily  have  extirpated.  But  the  truth  is,  he 
found  his  account  in  the  divifions  which  that  feet  oc- 
cafioned ;  and  he  for  ever  made  his  advantage  of  them, 
fometimes  againft  the  Pope,  fometimes  againft  France, 
and  at  other  times  againft  the  empire  itfelf.  He  was 
a  great  traveller,  and  made  5:0  different  journeys  into 
Germany,  Spain,  Italy,  Flanders,  France,  England, 
and  Africa.  Though  he  had  been  fuccefsful  in  many 
unjuft  enterprifes,  yet  his  laft  attempt  on  Metz,  which 
he  befieged  with  an  army  of  100,000  men,  was  very 
juft  and  very  unfuccefsful. 

Vexed  at  the  reverfe  of  fortune  which  feemed  to 
attend  his  latter  days,  and  opprefled  by  ficknefs,  which 
unfitted  him  any  longer  from  holding  the  reigns  of  go- 
vernment with  fteadinefs,  or  to  guide  them  with  ad- 
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Charles,    drefs,  he  refigned  his  dominions  to  his  brother  Ferdi- 

1 «/ — ^  nand  and  his  fon  Philip  ;  and  retreated   to  the  monaf- 

tery  of  St  Juftus  near  Placentia  in  Eftramadura. 

When  Charles  entered  this  retreat,  he  formed  fuch 
apian  of  life  for  himfclf  as  would  have  fuited  a  pri- 
vate gentleman  of  moderate  fortune.  His  table  was 
neat,  but  plain;  his  domeftics  few;  his  intercourle 
with  them  familiar;  all  the  cumberfome  and  ceremo- 
nious forms  of  attendance  on  his  perfon  were  entirely 
abolifhed,  as  deftructive  of  that  focial  eafe  and  tran- 
quillity which  he  courted  in  order  to  footh  the  remain- 
der of  his  days.  As  the  mildnefs  of  the  climate,  to- 
gether  with  his  deliverance  from  the  burdensand  cares 
of  government  procured  him  at  firft  a  confiderable 
remiffion  from  the  acute  pains  of  the  gout,  with  which 
he  had  been  long  tormented,  he  enjoyed  perhaps  more 
complete  fat  is  fad  ion  in  this  humble  folitude  than  all 
his  grandeur  had  ever  yielded  him.  The  ambitious 
thoughts  and  projects  which  had  fo  long  engroffed  and 
difquieted  him,  were  quite  effaced  from  his  mind.  Far 
from  taking  any  part  in  the  political  tranfaetions  of 
the  princes  of  Europe,  he  retrained  his  curiofity  even 
from  an  enquiry  concerning  them  ;  and  he  feemed  to 
view  the  bufy  fcene  which  he  had  abandoned  with 
all  the  contempt  and  indifference  arifing  from  his 
thorough  experience  of  its  vanity,  as  well  as  from 
the  pleafing  reflection  of  having  difentangled  himfelf 
from  its  cares. 

Other  amufements,  and  other  objects,  now  occupied 
him.  Sometimes  he  cultivated  the  plants  in  his  gar- 
den with  his  own  hand  ;  fometimes  he  rode  out  to 
the  neighbouring  wood  on  a  little  horfe,  the  only  one 
that  he  kept,  attended  by  a  fingle  fervant  on  foot. 
When  his  infirmities  confined  him  to  his  apartment, 
which  often  happened,  and  deprived  him  of  thefe  more 
active  recreations,  he  either  admitted  a  few  gentlemen 
who  refided  near  the  monaftery  to  vifit  him,  and  en- 
tertained them  familiarly  at  his  table;  or  he  employed 
himfelf  in  ftudying  mechanical  principles,  and  in  form- 
ing curious  works  of  mechanifm,  of  which  he  had  al- 
ways been  remarkably  fond,  and  to  which  his  genius 
was  peculiarly  turned.  With  this  view  he  had  engag- 
ed Turriano,  one  of  the  moft  ingenious  artifts  of  that 
age,  to  accompany  him  in  his  retreat.  He  laboured 
together  with  him  in  framing  models  of  the  moft  use- 
ful machines,  as  well  as  in  making  experiments  with 
regard  to  their  refpeetive  powers ;  and  it  was  not  fel- 
dom  that  the  ideas  of  the  monarch  aififted  or  perfected 
the  inventions  of  the  artift.  He  relieved  his  mind  at 
intervals  with  {lighter  and  more  fantaftic  works  of  me- 
chanifm, in  fafhioning  puppets,  vhich,  by  the  ftructure 
of  internal  fprings,  mimicked  he  geftures  and  actions 
of  men,  to  the  no  fin  all  aftonifhment  of  the  ignorant 
monks,  who,  beholding  movements  which  they  could 
not  comprehend,  fometimes  diftrufted  their  own  fenfes, 
and  fometimes  fufpected  Charles  and  Turriano  of  be- 
ing in  compact  with  invifible  powers.  He  was  parti- 
cularly curious  with  regard  to  the  conftruction  of  clocks 
and  watches ;  and  having  found,  after  repeated  trials, 
that  he  could  not  bring  any  two  of  them  to  go  exactly 
alike,  he  reflected,  it  is  faid,  with  a  mixture  of  fur- 
prife  as  well  as  regret  on  his  own  folly,  in  having  be- 
ftowed  fo  much  time  and  labour  in  the  more  vain  at- 
tempt of  bringing  mankind  to  a  precife  uniformity  of 


fentiment  concerning  the  intricate  and  myfterions  doc-    Charles, 
trines  of  religion. 

But  in  what  manner  foever  Charles  difpofed  of  the 
reft  of  his  time,  he  conftantly  referved  a  confiderable 
portion  of  it  for  religious  exercifes.  He  regularly  at- 
tended divine  fervice  in  the  chapel  of  the  monaftery 
every  morning  and  evening  ;  he  took  great  pleafnre 
in  reading  books  of  devotion,  particularly  the  works 
of  St  Auguftine  and  St  Bernard  ;  and  converfed  much 
with  his  confeflbr,  and  the  prior  of  the  monaftery, 
on  pious  fnbjects.  Thus  did  Charles  pafs  the  firft 
year  of  his  retreat  in  a  manner  not  unbecoming  a 
man  perfectly  difengaged  from  the  affairs  of  this  pre- 
fent  life,  and  ftanding  on  the  confines  of  a  future 
world,  either  in  innocent  amufements  which  foothed 
his  pains,  and  relieved  a  mind  worn  out  with  excef- 
five  application  to  bufinefs  ;  or  in  devout  occupations, 
which  he  deemed  neceiTary  in  preparing  for  another 
ftate. 

But,  about  fix  months  before  his  death,  the  gout, 
after  a  longer  intermiffion  than  ufual,  returned  with 
a  proportional  increafe  of  violence.  His  fhattered  con- 
ftitution  had  not  ftrength  enough  remaining  to  with- 
ftand  fuch  a  fhock.  It  enfeebled  his  mind  as  much  as 
his  body;  and  from  this  period  we  hardly  difcern  any 
traces  of  that  found  and  mafculine  underftandingwhich 
diftinguifhed  Charles  among  his  cotemporaries.  An 
illiberal  and  timid  fuperftition  depreffed  his  fpirit.  He 
had  no  relifb  for  amufements  of  any  kind.  He  endea- 
voured to  conform,  in  his  manner  of  living,  to  all  the 
rigour  of  monaftic  aufterity.  He  defired  no  other 
fociety  than  that  of  monks,  and  was  almoft  continual- 
ly employed  in  chanting  with  them  the  hymns  of  the 
mitral.  As  an  expiation  for  his  fins,  he  gave  himfelf 
the  difcipline  in  fecret  with  fuch  feverity,  that  the 
whip  of  cords  which  he  employed  as  the  inftrument 
of  his  punifhment,  was  found,  after  his  deceafe,  ting- 
ed with  his  blood.  Nor  was  he  fatisfied  with  thefe 
acts  of  mortification,  which,  however  fevere,  were 
not  unexampled.  The  timorous  and  diftruftful  folici- 
tude  which  always  accompanies  fuperftition,  ftill  con- 
tinued to  difquiet  him,  and  depreciating  all  that  he 
had  done,  prompted  him  to  aim  at  fomething  extraor- 
dinary, at  fome  new  and  fingular  act  of  piety,  that 
would  difplay  his  zeal,  and  merit  the  favour  of  hea- 
ven. The  act  on  which  he  fixed  was  as  wild  and 
uncommon  as  any  that  fuperftition  ever  fuggefted  to 
a  difordered  fancy.  He  refolved  to  celebrate  his  own 
obfequies  before  his  death.  He  ordered  his  tomb  to 
be  erected  in  the  chapel  of  the  monaftery.  His  do- 
meftics marched  thither  in  funeral  proceffion,  with 
black  tapers  in  their  hands.  He  himfelf  followed  in 
his  fhroud.  He  was  laid  in  his  coffin  with  much  fo- 
lemnity:  The  fervice  for  the  dead  was  chanted  ;  and 
Charles  joined  in  the  prayers  which  were  offered  up 
for  the  reft  of  his  foul,  mingled  his  tears  with  thofe 
which  his  attendants  fhed,  as  if  they  had  been  cele- 
brating a  real  funeral.  The  ceremony  clofed  with 
fprinkling  holy  water  on  the  coffin  in  the  ufual  form, 
and,  all  the  a'ffiftants  retiring,  the  doors  of  the  chapel 
were  fhut.  Then  Charles  rofe  out  of  the  coffin,  and 
withdrew  to  his  apartment,  full  of  thofe  awful  fenti- 
ments  which  fuch  a  fingular  folemnity  was  calculated 
toinfpire.     But  either  the  fatiguing  length  of  the  ce- 
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Charles,  remony,  or  the  imprefEon  which  this  image  of  death 
left  on  his  mind,  affected  him  fo  much,  that  next  day 
he  was  feized  with  a  fever.  His  feeble  frame  could 
not  long  refift  its  violence  ;  and  he  expired  on  the  21ft 
©f  September,  after  a  life  of  58  years  fix  months  and 
21  days. 

Charles  I.   1  Kings  of  Britain.     See  Britain, 
II.  i 


Charles 
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Charles  XII.  king  of  Sweden,  was  born  in  1682. 
By  his  father's  will,  the  adminiftration  was  lodged  in 
the  hands  of  the  queen-dowager   Eleonora  with  five 
fenators  till  the  young  prince  was  18:  but  he  was  de- 
clared  majorat  15,  by  the  ftates  convened  at  Stock- 
holm.    The  beginning  of  his  adminiftration  raifed  no 
favourable  ideas  of  him,  as  he  was   thought  both  by 
Swedes  and  foreigners  to  be  a  perfon  of  mean  capaci- 
ty.    But  the  difficulties  that  gathered  round   him  foon 
afforded  him  an  opportunity  to  difplay  his  real  charac- 
ter.    Three  powerful  princes,  Frederic  king  of  Den- 
mark, Auguftus  king  of  Poland  and  elector  of  Saxony, 
and  Peter  the  Great   czar  of  Mnfcovy,  prefuming  on 
his  youth,  confpired  his  ruin  almoft  at   the  fame  in- 
flant.     Their   meafures  alarming  the    council,    they 
were  for  diverting  the   ftorm   by    negociations;  but 
Charles,  with  a  grave  refoliuion  that  aftonilhed  them, 
faid,  "  I  am  refolved  never  to  enter  upon   an  unjuft 
"  war,  nor  to  put  an  end  to  a  juft  one  but  by   the 
"  definition  of  my  enemies.     My  refolution  is  fix- 
"  ed :  1  will  attack  the  firft  who  (hall  declare  againft 
"  me;   and  when  I  have  conquered  him,   I  may  hope 
"  to  ftrike  a  terror  into  the  reft."     The  old  counfel- 
lors  received  his  orders   with  admiration ;  and  were 
ftill   more  furprifed  when  they  faw   him  on  a  fudden 
renounce   all  the   enjoyments  of  a   court,  reduce  his 
table  to  the  utmoft  frugality,    drefs  like  a  common  fol- 
dier,  and,  full  of  the  ideas  of  Alexander  and  Casfar, 
propofe  thofe  two  conquerors  for  his  models  in  every 
thing  but  their  vices.     The  king  of  Denmark  began 
by  ravaging  the  territories  of  the   duke  of  Holftein. 
Upon  this  Charles  carried  the  war  into  the  heart  of 
Denmark ;  and  made  fuch  a  progrefs,  that  the  king 
of  Denmark  thought  it  belt  to  accept  of  peace,  which 
was  concluded  in    1 700.     He   next  refolved   to  ad- 
vance againft  the  king  of  Poland,  who  had  blocked  up 
Riga.     He  had  no  fooner  given  orders  for  his  troops 
to  go  into  winter-quarters,  than  he  received   advice 
that  Narva,  where  count  Home   was  governor,   was 
befieged  by  an   army  of   100,000  Muscovites.     This 
made  him  alter  his  meafures,  and  move   toward  the 
Czar  ;  and    at   Narva  he  gained  a  furprifing  victory, 
which  coft  him  not  above  2000  men  killed  and  wound- 
ed.    The  Mufcovites  were  forced  to   retire  from  the 
provinces   they  had   invaded.     He   purfued   his  con- 
quefts,  till  he  penetrated  as  far  as  where  the  diet  of  Po- 
land was  fitting  ;  when  he  made   them  declare  the 
throne  of  Poland   vacant,   and   eleel  Staniflaus  their 
king :  then  making  himfelf  mafter  of  Saxony,  he  o- 
bliged  Auguftus  himfelf  to  renounce  the  crown  of  Po- 
land, and  acknowledge  Staniflaus  by  a  letter  of  con- 
gratulation on  his  acceffion.     All  Europe  was  furprifed 
with  the  expeditious  finilhing  of  this  great   negoti- 
ation, but  more  at  the  difintereftednefs  of  the  king  of 
Sweden,  who  fatisfied  himfelf  with   the  bare  reputa- 
tion of  this  victory,  without  demanding  an  inch  of 


ground  for  enlarging  his  dominions.  After  thus  re-  Charles 
ducing  the  king  of  Denmark  to  peace,  placing  a  new  v~" "s/-~" "* 
king  on  the  throne  of  Poland,  having  humbled  the 
emperor  of  Germany,  and  protected  the  Lutheran  re- 
ligion, Charles  prepared  to  penetrate  into  Mufcovy 
in  order  to  dethrone  the  Czar.  He  quickly  obliged 
the  Mufcovites  to  abandon  Poland,  purfued  them  into 
their  own  country,  and  won  feveral  battles  over  them. 
The  Czar  difpofed  to  peacr,  ventured  to  make  fome 
propofals:  Charles  only  anfwered,  "  I  will  treat  with 
"  the  Czar  at  Mofcow."  When  this  haughty  anfwer 
was  brought  to  Peter,  he  faid,  "  My  brother  Charles 
"  ftill  affects  to  act  the  Alexander,  but  I  flatter  my- 
"  felf  he  will  not  in  me  find  a  Darius."  The  event 
juftified  him  :  for  the  Mufcovites,  already  beaten  into 
difcipline,  and  under  a  prince  of  fuch  talents  as  Peter, 
entirely  deftroyed  the  Swedifh  army  at  the  memo- 
rable battle  of  Pultowa,  July  8,  1709;  on  which  de- 
cifive  day,  Charles  loft  the  fruits  of  nine  years  labour, 
and  of  almoft  100  battles!  The  king,  with  a  fmall 
troop,  purfued  by  the  Mufcovites,  pafled  the  Borif- 
thenes  to  Oczakow  in  the  Turkifh  territories :  and 
from  thence  through  defart  countries,  arrived  at  Ben- 
der; where  the  Sultan,  when  informed  of  his  arrival, 
fent  orders  for  accommodating  him  in  the  heft  man- 
ner, and  appointed  him  a  guard.  Near  Bender  Charles 
built  a  houfe,  and  intrenched  himfelf;  and  had  with 
him  1800  men,  who  were  all  clothed  and  fed,  with 
their  horfes,  at  the  expence  of  the  Grand  Signior. 
Here  he  formed  a  defign  of  turning  the  Ottoman 
arms  upon  his  enemies;  and  is  faid  to  have  had  a  pro- 
mife  from  the  Vizir  of  being  fent  into  Mufcovy  with 
200,000  men.  While  he  remained  here,  he  infenfibly 
acquired  a  tafte  for  books :  he  read  the  tragedies  of 
Corneille  and  Racine,  with  the  works  of  Defpreaux, 
whofe  fatires  he  relifhed,  but  did  not  much  admire  his 
other  works.  When  he  read  that  paflage  in  which 
the  author  reprefents  Alexander  as  a  fool  and  a  mad- 
man, he  tore  out  the  leaf.  He  would  fometimes  play 
at  chefs :  but  when  he  recovered  of  his  wounds,  he 
renewed  his  fatigues  in  exercifing  his  men ;  he  tired 
three  horfes  a  day  ;  and  thofe  who  courted  his  favour 
were  all  day  in  their  boots.  To  difpofe  the  Ottoman 
Porte  to  this  war,  he  detached  about  800  Poles  and 
Cofaques  of  his  retinue,  with  orders  to  pafs  the 
Neifter,  that  runs  by  Bender,  and  to  obferve  what 
pafled  on  the  frontiers  of  Poland.  The  Mufcovite 
troops,  difperfed  in  thofe  quarters,  fell  immediately 
upon  this  little  company,  and  purfued  them  even  to  the 
territories  of  the  Grand  Signior.  This  was  what 
the  king  expected.  His  minifters  at  the  Porte  excited 
the  Turks  to  vengeance;  but  the  Czar's  money  re- 
moved all  difficulties,  and  Charles  found  himfelf  in 
a  manner  prifoner  among  the  Tartars.  He  imagined 
the  Sultan  was  ignorant  of  the  intrigues  of  his  Grand 
Vizir.  Poniatofky  undertook  to  make  his  complaints 
to  the  Grand  Signior.  The  Sultan,  in  anfwer,  fome 
days  after,  fent  Charles  five  Arabian  horfes,  one  of 
which  was  covered  with  a  faddle  and  bonding  of  great 
riches;  with  an  obliging  letter,  but  conceived  in  fuch 
general  terms,  as  gave  reafon  to  fufpect  that  the  mi- 
nifter  had  done  nothing  without  the  Sultan's  confent: 
Charles  therefore  refufed  them.  Poniatofky  had  the 
courage  to  form  a  defign  of  depofing  the  Grand  Vizir ;, 
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Chariet.    who   accordingly  was  deprived   of   his  dignity  and 

* * 'wealth,   and  baniflied.     The  feal  of  the  empire  was 

given  to  Numan  Cuproughly  ;  who  perftiaded  his  maf- 
ter,  that  the  law  forbid  him  to  invade  the  Czar,  who 
had  done  him  no  injury;   but  to  fuccour  the  king  of 
Sweden   as   an   unfortunate  prince  in  his  dominions. 
He  fent  his  majefty  800  purfes,  every  one  of  which 
amounted   to   500  crowns,  and  advifed  him  to  return 
peaceably   to  his  own  dominions.      Charles  rejected 
this  advice,  threatening  to  hang  up  the  bafhaws,  and 
fhave  the  beards  of  any  Janifaries   who  brought  him 
fuch  me/Tages ;  and  fent  word   that  he  fhould  depend 
upon   the  Grand  Signior's  promife,  and  hoped  to  re- 
enter Poland  as  a  conqueror  with  an   army  of  Turks. 
After  various  intrigues  at  the  Porte,    an  order  was 
fent  to  attack  this  head  of  iron,  as  he  was  called,  and 
to  take  him  either  alive  or  dead.     He  flood  a  fiege  in 
his  houfe,  with  forty  domeflics,  againft  the  Turkifli 
army  ;  killed  no  lefs  than  20  Janifaries  with  his  own 
hand ;  and  performed  prodigies  of  valour  on  a  very 
unnecefTary  and  unwarrantable  occafion.  But  the  houfe 
being  fet  on  fire,   and  himfelf  wounded,  he  was   at 
laft  laken   prifoaer,  and  fent  to   Adrianople;  where 
the  Grand  Signior  gave  him  audience,  and  promifed 
to  make  good  all  the  damages  he  had  fuftained.     At 
laft,  after  a  ftay  of  about  five  years,  he  left  Turkey ; 
and,   having   difguifed   himfelf,  traverfed  Wallachia, 
Tranfylvania,  Hungary,  and  Germany,  attended  on- 
ly by  one  perfon  :  and  in  16  days  riding,  during  which 
time  he  never  went  to  bed,  came  to  Stralfund  at  mid- 
night, November  21,  1714.     His  boots  were  cut  from 
his  fwollen  legs,  and  he  was  put  to  bed  j  where,  when 
he  had  flept  fome  hours,  the  firft  thing  he  did  was  to 
review  his  troops,  and  examine  the  flaie  of  the  forti- 
fications.    He   fent  out   orders  that  very  day,   to  re- 
new the   war  with   more  vigour  than  ever.     But  af- 
fairs were  now  much  changed.:  Auguftus  had  recover- 
ed the  throne  of  Poland  ;  Sweden  had  loft  many  of  its 
provinces,  and  was  without  money,  trade,  credit,  or 
troops.     The  kings  of  Denmark  and  Pruffia  feized  the 
ifland  of   Rugen;    and    befieged   him   in    Stralfund, 
which  furrendered  ;  but  Charles  efcaped  to  Carlfcroon. 
When  his  country  was^  threatened   with  invafion  by 
fo  many  princes,  he,  tb  the  furprife  of  all  Europe, 
marched  into  Norway  with  20,000  men.      A   very 
few  Danes  might  have  flopped  the  Swedifh   army  ; 
but  fuch  a  quick  invafion  they  could  not  forefee.     Eu- 
rope was  yet  more  at  a  lofs  to  find  the  Czar  fo  quiet, 
and  not  making   a  defcent  upon  Sweden,  as  he  had 
before  agreed  with   his  allies.     This  inaction  was  the 
confequence  of  one  of  the  greateft  defigns,  and  at  the 
fame  time  the  moft  difficult  of  any  that  were  ever  form- 
ed by  the  imagination  of  man.    Infhort,  afchemewas 
let  on  foot  for  a  reconciliation  with  the  Czar  ;  for  re- 
placing Staniflaus  on  the  throne  of  Poland  ;  and  fetting 
James  the  fecond's  fon  upon  that  of  England,  befide 
rcftormg*  the    duke  of   Holftein    to    his  dominions. 
Charles  was  pleafed  with  thefe  grand   ideas,  though 
without  building  much  upon  them,  and  gave  his  mi- 
ni fter  leave  to  act  at  large.     In  the  mean  time,  Charles 
was  going  to  make  a  fecond  attempt  upon  Norway  in 
1718;  and  he  flattered  himfelf  with  being  matter  of 
that  kingdom  in  fix  months:  but  while  he  was  exa- 
mining the  works  at  Fredericdiall,  a  place  of  great 
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ftrength  and  importance,  which  is  reckoned  to  be  the 
key  of  that  kingdom,  he  was  killed  by  a  fhot  from  the 
enemy,  as  has  been  generally  believed;  though  it  has 
been  alfo  reported  that  he  fell  by  the  treachery  of  one 
of  his  own  officers,  who  had  been  bribed  for  that  pur- 
pofe. 

This  prince  experienced  the  extremes  of  profperity 
and  of  adverfity,  without  being  foftened  by  the  one, 
or  difturbed  for  a  moment  at  the  other :  but  was  a  man 
rather  extroardinary  than  great,  and  fitter  to  be  ad- 
mired than  imitated.  He  was  honoured  by  the  Turks- 
for  his  rigid  abttinence  from  wine,  and  his  regularity  in 
attending  public  devotion. 

As  to  his  perfon,  he  was  tall  and  of  a  noble  mienr 
had  a  fine  open  forehead,  large  blue  eyes,  flaxen  hair,, 
fair  complexion,  an  handfome  nofe,  but  little  beard, 
and  a  laugh  not  agreeable.  His  manners  were  harQi 
and  auttere,nottofayfavage;  and  as  to  his  religion,  he 
was  indifferent  towards  all,  though  exteriorly  a  Lu- 
theran, and  a  ftrong  believer  in  predeftination.  A 
few  anecdotes  will  illuftrate  his  character.  No  dan- 
gers, however  great,  made  the  leaft  impreffion  upon 
him.  When  a  horfe  or  two  were  killed  under  him  at 
the  battle  of  Narva  in  1700,  he  leaped  nimbly  upon 
frefli  ones,  faying,  "  thefe  people  find  me  exercife." 
One  day,  when  he  was  dictating  letters  to  a  fecretary, 
a  bomb  fell  through  the  roof  into  the  next  room  of 
the  houfe,  where  they  were  fitting.  The  fecretary, 
terrified  leatt  the  houfe  fhould  come  down  upon  them, 
let  his  pen  drop  out  of  his  hand  ;  "  What  is  the  mat- 
ter," fays  the  king  calmly.  The  fecretary  could  only 
reply,  "  Ah,  Sir,  the  bomb."  «  The  bomb  (fays  the 
king)  !  what  has  the  bomb  to  do  with  what  I  am  dic- 
tating to  you  J  Go  on." 

He  preferved  more  humanity  than  is  ufually  found 
among  conquerors.  Once,  in  the  middle  of  an  action, 
finding  a  young  Swedifh  officer  wounded  and  unable 
to  march,  he  obliged  the  officer  to  take  his  horfe,  and 
continued  to  command  his  infantry,  on  foot.  The 
princefs  Lubomirfki,  who  was  very  much  in  the  intereft 
and  good  graces  of  Auguftus,  falling  by  accident  into 
the  hands  of  one  of  his  officers,  he  ordered  her  to  be 
fet  at  liberty  ;  faying,  «  that  he  did  not  make  war 
with  women."  One  day,  near  Leipfic,  a  peafant  ihrew 
himfelf  at  his  feet,  with  a  complaint  againft  a  grena- 
dier, that  he  had  robbed  him  of  certain  eatables  pro- 
vided for  himfelf  and  his  family.  "  Is  it  true,  (faid 
Charles  fternly),  that  you  have  robbed  this  man  V" 
The  foldier  replied,  "  Sir,  I  have  not  done  near  fo- 
much  harm  to  this  man  as  your  majefty  has  done  to 
his  mafter;  for  yon  have  taken  from  Auguftus  a  king- 
dom, whereas  I  have  only  taken  from  this  poor  fcoun- 
drel  a  dinner."  Charles  made  the  peafant  amends,, 
and  pardoned  the  foldier  for  his  firmnefs  :  "  However,, 
my  friend  (fays  he  to  him),  you  will  do  well  to  recol- 
lect, that  if  I  took  a  kingdom  from  Auguftus,  I  did 
not  take  it  for  myfelf." 

Though  Charles  lived  hardily  himfelf,  a  foldier  did 
not  fear  to  remonftrate  to  him  againft  fome  bread 
which  was  very  black  and  mouldy,  and  which  yet  was 
the  only  provifion  the  troops  had.  Charles  called  for 
a  piece  of  it,  and  calmly  eat  it  up;  faying,  "  that  it 
was  indeed  not  good,  but  that  it  might  be  eaten."1 
From  the  danger  he  was  in  in  Poland,  when  he  beat 
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Charles's   the  Saxon  troops  in  1702,  a  comedy  was  exhibited  at 

II         Marienburg,  where  the  combat  was  reprefented  to  the 

Charlefton.  difadvantage  of  the  Swedes.     "Oh,   (fays  Charles, 

' — "* '  hearing  of  it),  I  am  far   from  envying  them  in  this 

pleafure.  Let  them  beat  me  upon  the  theatres  as  long 
as  they  will,  provided  I  do  but  beat  them  in  the  field." 
He  wrote  fome  obfervations  on  war,  and  on  his  own 
campaigns  from  1700  to  1709;  but  the  MS.  was  loft 
at  the  unfortunate  battle  of  Pultowa. 

CHARLES's-cape,  a  promontory  of  Virginia,  in 
North -America,  forming  the  northern  head-land  of 
the  ftrait  that  enters  the  bay  of  Cheafepeak. 

Charles's -Fort,  a  fortrefs  in  the  county  of  Cork, 
and  province  of  Munfter,  in  Ireland,  fituated  at  the 
mouth  of  Kinfale  harbour.     W.  Long.  8.  20.  and  N. 

Lat.  51.  21. 
Morpt  CHARLESTON,  the  capital  of  the  ftate  of  South- 

cJraphy.  Carolina,  is  the  only  considerable  town  in  that  ftate. 
It  is  fituated  on  the  tongue  of  land  which  is  formed  by 
the  the  confluence  of  Afhley  and  Cooper  rivers,  which 
are  large  and  navigable.  Thefe  rivers  mingle  their 
waters  immediately  below  the  town,  and  form  a  fpa- 
cious  and  convenient  harbour,  which  communicates 
with  the  ocean  at  Sullivan's  ifland,  feven  miies'.fouth- 
caft  of  the  town.  In  thefe  rivers  the  tide  rifes,  in  com- 
mon, about  five  feet.  The  continued  agitation  which 
this  occafions  in  the  waters  which  almofl  furround 
Charlefton,  and  the  refrefhing  fea  breezes  which  are 
regularly  felt,  render  Charlefton  more  healthy  than 
any  part  of  the  low  country  in  the  fouthern  ftates.  On 
this  account  it  is  the  refort  of  great  numbers  of  gentle- 
men, invalids  from  the  Weft-India  inlands,  and  of  the 
rich  planters  from  the  country,  who  come  here  to  fpend 
the  fickly  months,  as  they  are  called,  in  quefl  of  health 
and  of  the  focial  enjoyments  which  the  city  affords. 
And  in  no  part  of  America  are  the  focial  bleffings  en- 
joyed more  rationally  and  liberally  than  in  Charlefton. 
Unaffected  hofpitality — affability— eafe  in  manners  and 
addrefs — and  a  difpofition  to  make  their  guefts  wel- 
come, eafy  and  pleafed  with  themfelves,  are  charac- 
teriftics  of  the  refpectable  people  in  Charlefton. 

The  land  on  which  the  town  is  built  is  fiat  and  low, 
and  the  water  brackith  and  unwholefome.  The  inha- 
bitants are  obliged  to  raife  banks  of  earth  as  barriers  to 
defend  themfelves  againft  the  higher  floods  of  the  fea. 
The  ftreetsfrom  eaft  to  weft  extend  from  river  to  river, 
and  running  in  a  ftraight  line,  not  only  open  beautiful 
profpetfs  each  way,  but  afford  excellent  opportunities, 
by  means  of  fubterranean  drains,  for  removing  all 
nuifances  and  keeping  the  city  clean  and  healthy. 
Thefe  ftreets  are  interfefted  by  others,  nearly  at  right 
angles,  and  throw  the  town  into  a  number  of  fquares, 
with  dwelling  houfes  in  front,  and  office  houfes  and 
little  gardens  brhind.  Some  of  the  ftreets  are  conve- 
niently wide,  but  moft  of  them  are  much  too  narrow, 
efpeci'ally  for  fo  populous  a  city,  in  fo  warm  a  climate. 
From  their  confined  fituation,  they  have  been  found 
extremely  inconvenient  in  cafe  of  fires,  the  deftruclive 
effe&s  of  which  have  been  frequently  felt  in  this  city. 
The  houfes,  which  have  been  lately  built,  are  brick, 
with  tiled  roofs.  Some  of  the  buildings  in  Charlefton 
are  elegant,  and  moft  of  them  are  neat,  airy,  and  well 
fumifhed.  The  public  buildings  are  an  exchange, 
ftate-houfe,   armoury,  poor-boufe,   two  large  churches 


for  Epifcopalians,  two  for  Congregationalifts  or  Inde- 
pendents, one  for  Scotch  Prefbyterians,  two  for  the 
Baptifts,  one  for  the  German  Lutherans,  one  for  the 
Methodifts,  one  for  French  Proteftants — befides  a  meet- 
ing houfe  for  Quakers,  and  two  Jewiihfynagogues,  one 
for  the  Portuguefe,  the  other  tor  the  German  Jews. 
There  are  upwards  of  a  thoufand  Roman  Catholics  in 
Charlefton,  but  they  have  no  public  building  for  wor- 
ship. 

In  1787,  there  were  1,600  houfes  in  this  city,  and 

9,600  white  inhabitants,  and  5,400  negroes:  and  what 
evinces  the  healthinefs  of  the  place,  upwards  of  200 
of  the  white  inhabitants  were   above  fixty  years  of 
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'Charlefton  was  incorporated  in  1 783,  and  divided  in- 
to 1  3  wards,  who  choofe  as  many  wardens,  who,  from 
among  themfelves,  elect  an  intendant  of  the  city.  The 
intendant  and  wardens  form  the  city  council,  who 
have  power  to  make  and  enforce  bye-laws  for  the  re- 
gulation of  the  city.     W.  Long.  79-  o.  and  N.  Lat.  32. 

30.  " 

Charles' s-Wain,  in  aftronomy,  feven  fiars  in  the 
conftellation  called  urfa  major,  or  the  Great  Bear. 

CHARLETON,  an  ifland  at  the  bottom  of  Hud- 
fon's-bay,  in  North-America,  fubjeflto  Great-Britain. 
W.  Long.  80.  o.  and  N.  Lat.  52.  30. 

Charleton,  (Walter)  adearned  Englifh  phyfician 
born  in  1619,  was  phyfician  in  ordinary  to  Charles  I. 
and  Charles  II.  one  of  the  firft  members  of  the  royal 
fociety,  and  prefident  of  the  college  of  pbyficians.  He 
wrote  on  various  fubje&s;  but  at  laft  his  narrow  cir- 
cumftances  obliged  him  to  retire  to  the  ifland  of  Jerfey, 
where  he  died  in  1707. 

CHARLOCK,  the  Englifh  name   of  the  Rapha- 
nus;  it  is  a  very  troublefome  weed  among  corn,  be- 
ing more  frequent  than  almoft  any  other.     There  are 
two  principal  kinds  of  it ;  the  one  with  a  yellow  flower, 
the  other  with  a  white.     Some  fields  are  particularly 
fubjea  to  be  over-run  with  it,  efpecially  thofe  which 
have  been  manuredw/ith  cow-dung  alone,  that  being  a 
manure   very   favourable  to  the  growth  of  it.     The 
farmers  in  fome  places  are  fo  fenfible  of  this,  that  they 
always   mix  horfe-dung  with  their  cow-dung,  when 
they  ufe  it  for  arable  land.     When  barley,  as  is  often 
the  cafe,  is  infefted  with  this  weed  to  fuch  a  degree  as 
to   endanger   the  crop,  it   is  a   very  good   method  to 
mow  down  the  charlock  in  May,  when  it  is  in  flower, 
cutting  it  fo  low  as  juft   to    take  off  the  tops  of  the 
leaves  of  barley  with  it:  by  this  means  the  barley  will 
get   up  above  the  weed:  and   people  have   got  four 
quarters  of  grain  from  an  acre  of  fuch  land  as  would 
have  fcarce  yielded  any  thing  without  this  expedient. 
Where  any  land  is  particularly  fubjea  to  this   weed, 
the  beft  method  is  to  fow  it  with  grafs  feed,  and  make 
a  pafture  of  it ;  for  then  the  plant  will  not  be  trouble- 
fome, it  never  growing  where  there  is  a  coat  of  grafs 
upon  the  ground. 

Queen  CHARLOTTE'S  Island,  an  ifland  in  the 
South  Sea,  firft  difcovered  by  captain  Wallis  in  the 
Dolphin,  in  1767,  who  took  poffelfion  of  it  in  the 
name  of  King  George  III.  Here  is  good  water,  and 
plenty  of  cocoa-nuts,  palm-nuts,  and  fcurvy-grafs.  The 
inhabitants  arc  of  a  middle  ftature,  and  dark  com- 
plexion, with  long  hair  hanging  over  their  fhoulders; 
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the  men  arc  well  made,  and  the  women  handfome  ; 
their  cloathing  is  a  kind  of  coarfe  cloih,  or  matting, 
which  they  fallen  about  their  middle. 

Queen  Charlotte's  1/lands,  a  clufter  of  Somh-fea 
iflands  difcovered  in   1767  by  captain  Carteret.     He 
counted  feven,  and  there  were  fuppofed  to  be  many 
more.     The  inhabitants  of  thefe  iflands  are  defcribed 
as  extremely  nimble  and  vigorous,  and  almoit.  as  Well 
.qualified  to  live    in  the  water  as  upon  land  :  r hey  are 
very  warlike;  and,  on  a  q.mrrel  with  fome  of  captain 
Carteret's  people,  they  attacked  them  with  great  re- 
-  folmion  ;  mortally  wounded   the    mailer  and  three  of 
the  failors;  were   not  at  all  intimidated   by  the  fire- 
arms ;    and  at  laft,  notwithstanding  the   averlion   of 
captain   Carteret  to  filed  blood,   he  was  obliged  to  fe- 
cure  the  Watering  places   by  firing  grape-fhot  into  the 
woods,    which  deftroyed  many    of  the    inhabitants. 
Thefe  iflands  lie  in  S.  Lat.  ii°.  E.  Long.  1640.  They 
are  fuppofed  to  be  the  Santa  Cruz  of  Mandana,  who 
died  there  in  1595. 

CHARM,   a  term  derived  from  the  Latin  carmen,  a 
"  verfe;"  and  ufed  to  denote  a  magic  power,  or  fpell, 
by  which,  with  the  affiftance  of  the  devil,   forcerers 
and  witches,  were  fuppofed   to  do  wonderful  things 
far  furpaffing  the  power  of  nature.  ' 

CHARNEL,  or  Charnel-house,  a  kind  of  por- 
tico or  gallery,  ufually  in  or  near  a  church-yard,  over 
Which  were  anciently  laid  the  bones  of  the  dead,  after 
the  flefh  was  wholly  confumed.  Charnel-houfes  are 
now  ufually  adjoining  to  the  church. 

CHARON,  in   fabulous  hiftory,  the  fon  of  Erebus 
and  Nox,  whofe  office  was  to  ferry   the  fouls  of  the 
deceafed  over  the  waters  of  Acheron,  for  which  each 
foul  was   to  pay  a   piece   of  money.     For  this  reafon 
the  Pagans  had  a  cuflom  of  putting  a  piece  of  money 
into  the  mouth  of  the  dead,  in  order  that  they  might 
have  fomething  to  pay  Charon  for  their  paffage. 
_  CHARONDAS,  a  celebrated  legiflator  of  the  Thu- 
nans,  and  a  native  of  Catanea  in  Sicily,  flouriflied  446 
before   Chrift.      He  forbad  any    perfon's   appearing 
armed  in  the  public  affemblies  of  the  nation  ;  but  one 
day  going  thither  in  hafte,  without  thinking  of  his 
iword,  he  was  no  fooner  made  to  obferve  his  rniftake 
than  he  ran  it  through  his  body. 
_  CHAROST,  a  town  of  France,  in  Berry,  with  the 
title  of  a  duchy.     It  is  feated  011  the  river  Arnon, 
E.  Long.  2.   15.  N.  Lat.  46.  56. 

CHAROUX,  a  town  of  France,  in  the  Bourbon- 
nois,  feated  on  an  eminence,  near  the  river  Sioulle.  It 
has  two  parifhes,  which  are  in  different  diocefes. 
E.  Long.   3.  15.  N.  Lat.  46.  10. 

CHARPENTIER,  (Francis)  dean  of  the  French 
academy,  was  born  in  1620.  His  early  capacity  in- 
clined his  friends  to  educate  him  for  the  bar:  but  he 
was  much  more  delighted  with  the  ftudy  of  languages 
and  antiquity  than  of  the  law;  and  preferred  repofe 
to  tumult.  M.  Colbert  made  ufe  of  him  in  eftablifh- 
ing  his  new  academy  of  medals  and  infcriptions;  and 
no  perfon  of  that  learned  fociety  contributed  more 
than  h.mfelf  towards  that  noble  feries  of  medals  which 
wereftruck  on  the  confiderable  events  that  diltinguifh- 
ed  the  reign  of  Louis  XIV.  He  publifhed  feveral 
works,  which  were  all  well   received;  and  died  in 
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CHARR,  in  ichthyology.     SeeSALMo.  charr 

^75A^R°N,'.(Peter)   the  a^hor  of  a  book  intitled         fl 
UJ  t/ijdom,  which  gained    him  great  reputation,  was     Ch;irta- 
born  at  Pans  in  the  year  i54r.     After  being  advocate  >~~ s^~ 
m  the  parliament  ol  Paris  for  five  or  fix  years,  he  ap- 
plied himfclfto  divinity  ;  and  became  fo  great  a  preacher, 
that .the  bnhops  of  feveral  diocefes  offered  him  the  hiffh- 
eh  dignities  in  their  gift.     He  died  at  Paris,  fuddenly 
in  the  ftreet,  November  16,  1603. 

CHART,  or  Sea-chart,  an  hydrographical  map, 
or  a  projection  of  fome  part  of  the  earth's  fuperficies  in 
piano,  for  the  ufe  of  navigators. 

Charts  differ  very  conliderably  from  geographical  or 
land-maps,  which  are  of  no  ufe  in  navigation.  Nor 
are  fea-charts  all  of  the  fame  kind,  fome  being  what  we 
call .plane-charts  others,  mercator-charts,  and  others 
globular-charts. 

Plane-CHART,  is  a  reprefentation  of  fome  part  of  the 
fuperficies  of  the  terraqueous  globe,  in  which  the  meri- 
dians are  fuppofed  parallel  to  each  other,  the  parallels 
of  latitude  at  equal  diftances,  and  confequently  the  de- 
grees of  latitude  and  longitude  every  where  equal  to 
each  other.     See  PL4NE-Chart. 

Mercator's-CHART,  is  that  where  the  meridians  arc 
ftraigbt  lines,  parallel  to  each  other,  and  equidiflant  ; 
the  parallels  are  alfo  firaight  lines,  and  parallel  to 
each  other:  but  the  diftance  between  them  increafes 
from  the  equinoctial  towards  either  pole,  in  the  ratio 
of  the  fecant  of  the  latitude  to  the  radius.  See  Navi- 
gation. u 

Clohular-GUART,  a  meridional  projection,  wherein 
tne  diftance  or  the  eye  from  the  plane  of  the  meridian! 
upon  which  the  projection  is  made,  is  fuppofed  to  be 
equal  to  the  line  of  the  angle  450.  Thff  projeffioS 
comes  the  nearer!  of  all  to  the  nature  of  the  globe  be- 
came the  meridians  therein  are  placed  at  equal'  dif- 
tances; the  parallels  alfo  are  nearly  equidiflant,  and 
confequently  the  feveral  parts  of  the  earth  have  their 
proper  proportion  of  magnitude,  diftance,  and  frui- 
tion, nearly  the  fame  as  on  the  globe  itfelf.  See  Clo- 
bular  Projection. 

Hydrographk  Charts,  fheets  of  large  paper,  where- 
on feveral  parts  of  the  land  and  fea  are  defcribed 
with  their  refpeaive  coarts,  harbours,  founds,  fiats! 
rocks,  fhelves  fands,  &c.  together  with  the  longitude 
and  latitude  of  each  place,  and  the  points  of  the  com- 
pafs.     See  Mercator' s-Chart. 

Se/enographic-CHARTS,  particular  defcriptions  of  the 
ipots,  appearances,  and  maculse  of  the  moon.  See  As- 
tronomy,  n°  63.  and  140. 

Topcgraphic-CHARTs,  draughts  of  fome  fmall  parts 
ol  the  earth  only,  or  of  fome  particular  places,  with- 
out regard  to  its  relative  fmiation,  as  London,  York,  &c. 
CHARTA,  or  Carta,  primarily  fignifies  a  fort  of 
paper  made  of  the  plant  papyrus  or  bib/us.  See  Pa- 
ter and  Charter. 

CHARTA-Emporetica,  in  pharmacy,  &e.  a  kind  of  pa- 
per made  very  foft  and  porous,  ufed  to  filter  withal   See 

flXTRATION,    &C. 

Chart  a  is  alio  ufed  in  ancient  enftoms  for  a  charter 
or  deed  in  writing.     See  Charter.  * 

Magna  Charta,  the  great  charier  of  the  liber- 
ties of  Britain,  and  the  balls  of  their  laws  and  privi- 
leges* 

This 
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Charta.  This  charter  maybe  faid  to  derive  its  origin  from 
kin*  Edward  the  Confefibr,  who  granted  feveral  pri- 
vileges to  the  church  and  Rate  by  charter  :  thefe  liber- 
ties and  privileges  were  alfo  granted  and  confirmed  by 
king  Henry  I.  by  a  celebrated  great  charter  now  loft  ; 
but  which  was  confirmed  or  re-enacled  by  king  Hen- 
ry II.  and  king  John.     Henry  III.  the  fucceffor  of  this 


laft  prince, 


after  having;  caufed  12  men  make  inquiry 


into  the  liberties  of  England  in  the  reign  of  Henry  I 
granted  a  new  charter  ;  which  was  the  fame  as  the  pre- 
sent magna  charta.     This  he  feveral  times  confirmed, 
and  as  often  broke  ;  till,  in  the  37th  year  of  his  reign 
he  went  to  Weftminfter-hall,  and  there,  in  prefence  ot 
the  nobility  and  bifhops,   who  held  lighted  candies  111 
their  hands,  magna  charta  was  read,  the  king  all  the 
time  holding  his  hand  to  his  bread,  and  at  laft  folemn- 
ly  fwearing  faithfully  and  inviolably  to  obferve  all  the 
things  therein  contained,  &c.     Then  the  bifhops  ex- 
tinguiihing  the  candles,    and  throwing  them  on  the 
ground,  they  all  cried  our,  "  Thus  let  him  be  extin- 
guifhed,  and  ftink  in  hell,  who  violates  this  charter. 
It  is  obferved,  that,  notwithftanding  the  folemnity  of 
this  confirmation,  king  Henry,    the  very  next  year, 
a<rain  invaded  the  rights  of  his  people,  till  the  barons 
entered  into  a  war  againft  him  ;  when,  after  various 
fuccefs,  he  confirmed  this  charter,   and  the  charter  of 
the  foreft,  in  the  52d  year  of  his  reign. 

This  charter  confirmed  many  liberties  of  the  churcn, 
and  redreffed   many  grievances  incident  to  feodal  te- 
nures, of  no  {mail  moment  at  the  time  ;  tho'  now,  ivn- 
lefs  conlidered  attentively  and  with  this  retrofpeft,thcy 
feem  but  of  trifling  concern.     But,  befides  thefe  feo- 
dal provifions,  care  was  alfo  taken  therein  to  protcft 
thefubjea  againft  other  oppreffions,  then  frequently 
arifincr  from   unreafonable  amercements,  from  illegal 
diftreiles,  or  other  procefs  for  debts  or  fervices  due  to 
the  crown,  and  from  the  tyrannical  abufe  of  the  pre- 
rogative of  purveyance  and  pre-emption.     It  fixed  the 
forfeiture  of  lands  for  felony  in  the  fame  manner  as  it 
(till  remains  ;   prohibited  for  the  future  the  grants  of 
exclufive  fifheries;  and  the  eredion  of  new  bridges  fo 
as  to  opprefs  the  neighbourhood.      With   refpect  to 
private  rights,  it  cftablifhed  the   teftamentary  power 
of  the  fubjeft  over  part  of  his  perfonal  eftate,  the  reft 
being  diftributed  among  his  wife  and  children  ;  it  laid 
down  the  law  of  dower,   as  it  hath  continued  ever 
iince;  and  prohibited  the  appeals  of  women,  unle.fs  after 
the  death  of  their  hufbands.     In  matters  of  public  po- 
lice and  national  concern,  it  enjoined  an  uniformity  of 
weights  and  meafures;  gave  new  encouragements  to 
commerce,  by   the  protection  of  merchant-ftrangers  ; 
and  forbad  the  alienation  of  lands  in  mortmain.     With 
regard  to  the  adminiftration  of  juftice  :  belides  prohi- 
biting all  denials  or  delays  of  it,  it  fixed  the  court  of 
common-pleas  at   Weftminfter,  that  the  fuiiors  might 
no  longer  be  harraffed  with  following  the  king's  per- 
fon  in  all  his  progreffes ;  and  at  the  fame  time  brought 
the  trial  of  Junes  home  to  the  very  doors  of  the  free- 
holders, by  direding  affizes  to  be  taken  in  the  proper 
counties,  and  eftablifhing  annual  circuits:  it  alfo  cor- 
rected fome  abufes  then  incident  to  the  trials  by  wager 
of  law  and  of  battle  ;    directed  the    regular  avvard- 
inquefts  for  life  or  member  ;   prohibited  the 
inferior  minifters  from  holding  pleas  of  the 


crown,  or  trying  any  criminal  charge,  whereby  many   Charter, 
forfeitures  might  otherwife  have  unjuftly  accrued   to   Charter- 
the  exchequer;  and  regulated  the  time  and  place  of.  pa*ty'  , 
holding   the  inferior  tribunals  of  juftice,  the  county- 
court,  i-heriff's  torn,  and  court  leet.     It  confirmed  and 
eftablifhed  the  liberties  of  the  city  of  London,  and  all 
other  cities,  boroughs,  towns,  and  ports  of  the  king- 
dom.    And  laftly  (which  alone  would  have   merited 
the  title  that  it  bears,  of  ihc  great  charter),  it_ protec- 
ted every  individual  of  the  nation  in  the  free  enjoyment 
of  his  life,  his  liberty,   and  his  property,  unlefs  de- 
clared to  be  forfeited  by  the  judgment  of  his  peers,  or 
the  law  of  the  land.  .  _ 


big  of 

king's 
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This  excellent  charter,  fo  equitable,  and  beneficial 
to  the  fubjecr,  is  the  moft  ancient  written  law  in  the 
kingdom.  By  the  25th  Edward  I.  it  is  ordained,  that 
it  fhall  be  taken  as  the  common  law  ;  and  by  the  43d 
Edward  III.  all  ftatutes  made  againft  it  are  declared 

to  be  void. 

CHARTER,  in  law,  a  written  inftrument,  or  evi- 
dence of  things  acted  between  one  perfon  and  ano- 
ther.    The  word  charter  comes  from  the  Latin  charta, 
anciently  ufed  for  a  public  and  authentic  a&,  a  dona- 
tion,   contract,  or  the  like  ;  from  the  Greek  jg«pV»s, 
"  thick  paper"  or  "■  pafteboard,"  whereon  public  afts 
were  wont  to  be  written.     Britton  divides  charters  into 
thofe  of  the  king,  and  thofe  of  private  perfons.     1. 
Charters  of  the  king,   are  thofe  whereby  the  king  paf- 
feth  any  grant  to  any  perfon  or  body  politic,  as  a  char- 
ter of  exemption  of  fxiyilcge,  &c;  charter  of  pardon, 
whereby  a  man  is   forgiven  a  felony,  or  other  offence 
committed  againft  the  king's  crown  and  dignity  ;  char- 
ter oftheforeft,  wherein  the  laws  of    the  foreft  are 
comprifed,  fuch  as  the  charter  of  Canutus,   &c.     2. 
Charters  of  private  perfons,  are  deeds  and  inftruments 
for  the  conveyance  of  lands,  &c.     And   the  purchafer 
of  lands  fhall  have  all  the  charters,  deeds,  and  evi- 
dences, as  incident  to  the  fame,  and  for  the  maintenance 

of  his  title. 

CHARTER-Governments'm  America.     See  Colony. 

CHARTER-Land,  fuch  land  as  a  perfon  holds  by  char- 
ter; that  is,  by  evidence  in  writing,  otherwife  called 

freehold. 

CHARTERPARTY,  in  commerce,  denotes  the  in- 
ftrument of  freightage,  or  articles  of  agreement  for  the 
hire  of  a  veffel.     See  Freight,  &c. 

Thecharterparty  is  to  be  in  writing  ;  and  tobefign- 
ed  both  by  the  proprietor  or  the  mafter  of  the  fhip, 
and  the  merchant  who  freights  it.  It  is  to  contain  the 
name  and  the  burden  of  the  veffel;  the  names  of  the 
mafter  and  the  freighter;  the  price  or  rate  of  freight; 
and  the  time  of  loading  and  unloading  ;  and  the  other 
conditions  agreed  on.  It  is  properly  a  deed,  or  poli- 
cy, whereby  the  mafter  or  proprietor  of  the  vellel 
engages  to  furnifh  immediately  a  tight  found  veffel, 
well  equipped,  caulked,  and  flopped,  provided  with  an- 
chors, fails,  cordage,  and  all  other  furniture  to  make 
the  voyage  required,  as  equipage,  hands,  victuals,  and 
other  monitions  ;  in  confideration  of  a  certain  fum  to 
be  paid  by  the  merchant  for  the  freight.  Laftly,  the 
fhip  with  all  its  furniture,  and  the  cargo,  are  refpec- 
tively  fubjected  to  the  conditions  of  the  charierparty. 
The  charterparty  differs  from  a  bill  of  lading,  in  that 
the  firft  is  for  the  entire  freight  or  lading,  and  that 

botfe 
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Charto-     both  for  going  and  returning  ;  whereas  the  latter  is  on- 

jihylax.     ]y  for  a  part  of  the  freight,  or  at  mod  only  for  the  voy- 

i    .    age  one  way. 

Charybdis.      -phe   prefent   Boyer  fays,    the    word    comes    from 

hence,  that  per  medium  charta  incidebatur,  et  ficfiebat 

charta  partita;    becaufe,    in  the  time  when  notaries 

were  lefs  common,  there  was  only  one  inftrument  made 

for  both  parties  :  this  they  cut  in  two,  and  gave  each 

his  proportion;  joining  them  together  at  their  return, 

to  know  if  each  had  done  his  parr.     This  he  obferves 

to  have  feen  praclifed  in  his  time  ;  agreeable  to  the 

method  of  the  Romans,  who,  in  their  ftipulations,  ufed 

to  break  a  ftaff,  each  party  retaining  a  moiety  thereof 

as  a  mark. 

CHARTOPHYLAX,  the  name  of  an  officer  of 
the  church  of  Conftantinople,  who  attends  at  the  door 
of  the  rails  when  the  fucrament  is  adminiftered,  and 
gives  notice  to  the  priefts  to  come  to  the  holy  table.  He 
reprefents  the  patriarch  upon  the  bench,  tries  all  eccle- 
fiaftical  caufes,  keeps  all  the  marriage  regifters,  affifts 
at  the  confecration  of  bifhops,  and  prefents  the  biffiop 
eleft  at  the  folemnity,  andlikewife  all  other  fubordinate 
clergy.  This  office  refembles  in  fome  ffiape  that  of  the 
bibliothecariusa.t  Rome. 

CHARTRES,  a  large  city  of  France,  in  the  pro- 
vince of  Orleanois,  fituated  on  the  river  Eure,  in 
E.  Long.  i.  32.  N.  Lat.  48.  47.  It  is  a  bilhop's 
fee. 

CHARTREUSE,  or  Chartreuse-grand,  a  ce- 
lebrated monaftery,  the  capital  of  all  the  convents  of 
the  Carthulian  monks,  fituated  on  a  fteep  rock  in  the 
middle  of  a  large  foreft  of  fir-trees,  about  feven  miles 
north-eaft  of  Grenoble,  in  the  province  of  Dauphine 
in  France  :  E.  Long.  5.  5.  N.  Lat.  4J.  20.  See  Car- 
thusians. 

From  this  mother-convent,  all  the  others  of  the  fame 
order  take  their  name  ;  among  which  was  the  Chartreufe 
of  London,  corruptly  called  thccharterhoufe,  now  con- 
verted into  an  hofpital,  and  endowed  with  a  revenue  of 
600I.  per  ann. 

Here  are  maintained  80  decayed  gentlemen,  not 
under  50  years  of  age  :  alfo  forty  boys  are  educated  and 
fitted  either  for  the  univerfity  or  trades.  Thofe  fent 
to  the  univerfity,  have  an  exhibition  of  20I.  a  year  for 
eightyears  ;  and  have  an  immediate  title  to  nine  church- 
livings  in  the  gift  of  the  governors  of  the  hofpital,  who 
are  fixteen  in  number,  all  perfons  of  the  firft  diftinction, 
and  take  their  turns  in  the  nomination  of  penfioners  and 
fcholars. 

CHARTULARY,  Chartularius,  a  title  given 
to  an  ancient  officer  in  the  Latin  church,  who  had  the 
care  of  charters  and  papers  relating  to  public  affairs. 
The  chartalary  prefided  in  ecclefiaftical  judgments,  in 
lieu  of  the  pope.  In  the  Greek  church  the  chartulary 
was  called  chartophylax;  but  his  office  was  there  much 
more  confiderable ;  and  fome  even  diftinguim  the  char- 
tulary from  the  chartophylax  in  the  Greek  church.  See 
Chartophylax. 

CHARYBDIS,  (anc.  geog.)  a  whirlpool  in  the 
ftraits  of  Meffina,  according  to  the  poets  ;  near  Sicily, 
and  oppolite  to  Scylla,  a  rock  on  the  coaft  of  Italy. 
Thucydides  makes  it  to  be  only  a  ftrong  flux  and  re- 
flux in  the  ftrait,  or  a  violent  reciprocation  of  the  tide, 
efpecially  if  the  wind  fets  fouth.  But  on  diving  into 
the  Charybdis,  there  are  found  vaft  gulphs  and  whirl- 
Vol.  IV. 
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pools  below,  which  produce  all  the  commotion  on  the     Chafe, 
furface  of  the  water. 

Charybdis  is  ufed  by  Horace  to  denote  a  rapacious 
proftitute. 

CHASE,  or  Ch  age,  in  law,  is  ufed  for  a  driving  of 
cattle  to  or  from  any  place;  as  to  a  diftrefs,  or  fort- 
let,  be. 

Chase,  or  Chace,  is  alfo  a  place  of  retreat  for  deer 
and  wild  beafts ;  of  a  middle  kind  between  a  foreft 
and  a  park,  being  ufually  lefs  than  a  foreft,  and  not 
pofTelTed  of  fo  many  privileges  ;  but  wanting,  v.  g. 
courts  of  attachment,  fwainmote,  and  juftice-feat.* 
Yet  it  is  of  a  large  extent,  and  flocked  both  with  a 
greater  diverfity  of  wild  beafts  or  game,  and  more 
keepers  than  a  park.  Crompton  obferves,  that  a  fo- 
reft cannot  be  in  the  hands  of  a  fubject,  but  it  forth- 
with lofes  its  name,  and  becomes  a  chafe  ;  in  regard  all 
thofe  courts  lofe  their  nature  when  they  come  into  the 
hands  of  a  fubjecl ;  and  that  none  but  a  king  can  make 
alord  chief  juftice  in  eyre  of  the  foreft.  SeeJusTica 
in  Eyre. 

"  When  our  barons  began  to  form  a  power,  they  Britilh 
claimed  a  vaft,  but  more  limited,  tract  for  a  diverfion  Zool. 
that  the  Engliffi  were  always  fond  of.  They  were 
very  jealous  of  any  encroachments  on  their  refpecfive 
bounds,  which  were  often  the  caufe  of  deadly  fends  : 
fuch  a  one  gave  caufe  to  the  fatal  day  of  Chevy-chase  ; 
a.  fact  which,  though  recorded  only  in  a  ballad,  may, 
from  what  we  know  of  the  manners  of  the.  times,  be 
founded  on  truth  :  not  that  it  was  attended  with  all 
the  circumftances  which  the  author  of  that  natural  but 
heroic  compofition  hath  given  it ;  for,  on  that  day, 
neither  a  Percy  nor  a  Douglas  fell :  here  the  poet  feems 
to  have  claimed  his  privilege,  and  mixed  with  this  fray 
fome  of  the  events  of  the  battle  of  Otterboume." 

Chase,  in  the  fea-language,  is  to  purfue  a  ffiip  ; 
which  is  alfo  called  giving  chafe. 

Stern  Chase,  is  when  the  chafer  follows  the  chafed 
aftern  directly  upon  the  fame  point  of  the  compafs. 

To  lie  -with  a  /hip's  fore-foot  in  a  Chase,  is  to  fail  and 
meet  with  her  by  the  neareft  diftance  ;  and  fo  to  crofs 
her  in  her  way,  or  to  come  acrofs  her  fore-foot. 

A  ffiip  is  faid  to  have  a  good  chafe,  when  ffie  is  f® 
built  foreward  on,  or  a-ftern,  that  file  can  carry  many 
guns  to  ffioot  forwards  or  backwards ;  according  to  which 
ffie  is  faid  to  have  a.  good  foreward,  or  good  ji 'em  chafe. 

Chase-Guus,  are  fuch  whofe  ports  are  either  in  the 
head  (and  then  they  are  ufed  in  chafing  of  others)  ;  or 
in  the  ft  era,  which  are  only  ufeful  when  they  are  pur- 
fued  or  chafed  by  any  other  ffiip. 

Chase  of  a  Gun,  is  the  whole  bore  or  length  of  a 
piece  taken  within-fide. 

Wild-goofs  Chace,  a  term  ufed  to  exprefs  a  fort  of 
racing  on  horfeback  ufed  formerly,  which  refembled 
the  flying  of  wild-geefe  ;  thofe  birds  generally  going 
in  a  train  one  after  another,  not  in  confufed  flocks  as 
other  birds  do.  In  this  fort  of  race  the  two  horfes, 
after  running  twelve  fcore  yards,  had  liberty,  which 
horfe  foever  could  take  the  leading,  to  ride  what 
ground  the  jockey  pleafed,  the  hindmoft  horfe  being 
bound  to  follow  him  within  a  certain  diftance  agreed 
on  by  the  articles,  or  elfe  to  be  whipped  in  by  the 
tryers  and  judges  who  rode  by  ;  and  whichever  horfe 
could  diftance  the  other,  won  the  race.     This  fort  of 

for  it  was  found 


racing  was  not  Ions  in  common  ufe 

Z  z 


inhuman 


C  H  A 


i  362  ] 


C  H  A 


Chafing    inhuman,  and  deftru&ive  to  good  horfes,  when  two 
H         fuch  were  matched  together.     For  in  this  cafe  neither 
Chaftity.  was   aye  to  diftance   the  other  till  they  were  both 
'       M       '  ready  to  fink  under  their  riders  ;  and  often  two  very 
good  horfes  were  both  fpoiled,  and  the  wagers  forced 
to  be  drawn  at  laft.     The  mifchief  of  this  fort  of 
racing  foon  brought  in  the  method  now  in  ufe,  of  run- 
ning only  for  a  certain  quantity  of  ground,  and  de- 
termining the  plate  or  wager  by  the  coming  in  firft  at 
the  poft. 

Chasing  of  Gold,  Silver,  ire.  See  Enchasing. 
CHASTE-tree.  See  Vitex. 
CHASTITY ;  purity  of  the  body,  or  freedom 
from  obfeenity. — The  Roman  law  juftifies  homicide 
in  defence  of  the  chaftity  either  of  one's  felf  or  rela- 
tions ;  and  fo  alfo,  according  to  Selden,  flood  the  law 
in  the  Jewifli  republic.  Our  law  likewife  juftifies  a 
woman  for  killing  a  man  who  attempts  to  ravifh  her. 
So  the  hufBand  or  father  may  juftify  killing  a  man  who 
attempts  a  rape  upon  his  wife  or  daughter ;  but  not 
if  he  takes  them  in  adultery  by  confent :  for  the  one 
is  forcible  and  felonious,  but  not  the  other. 

Chaftity  is  a  virtue  univerfally  celebrated.  There  is 
indeed  no  charm  in  the  female  fex  that  can  fupply  its 
place.  Without  it,  beauty  is  unlovely,  and  rank  is 
contemptible  ;  good  breeding  degenerates  into  wan- 
tonnefs,  and  wit  into  impudence.  Out  of  the  nume- 
rous iuftances  of  eminent  chaftity  recorded  by  authors, 
the  two  following  are  felected  on  account  of  the  lefTon 
afforded  by  the  different  modes  of  conduct  which  they 
exhibit. 

Lucr -etia  was  a  lady  of  great  beauty  and  noble  ex- 
traction :  fhe  married  Collatinus,  a  relation  of  Tar- 
quinius  Superbus,  king  of  Rome.     During  the  fiege 
of  Ardea,  which  lafted  much  longer  than  was  expected, 
the  young  princes  paffed  their  time  in  entertainments 
*Z!vi  1.  i.   and  diverfions.     One  day  as  they  were  at  fupper,*  at 
c.  56 — 60.  Sextus  Tarquin's  the  king's  eldeft  fon,  with  Colla- 
Dhny/.l.iv.  t{miSf  Lucretia's  hufband,  the  converfation  turned  to 
p.  261—     tke  merjt  0f  their  wives  :  every  one  gave  his  own  the 
Vllr\\    iii.  preference.     "  What  fignify  fo  many  words?"  fays 
..,  '  Collatinus  ;  "  you  may  in  a  few  hours,  if  you  pleafe, 

be  convinced  by  your  own  eyes,  how  much  my  Luere- 
tia  excels  the  reft.  We  are  young  :  let  us  mount  our 
horfes,  ahd  go  and  furprife  them.  Nothing  can  bet- 
ter decide  our  difpute  than  the  ftate  we  fhall  find  them 
in  at  a  time  when  moft  certainly  they  will  not  expect 
us."  They  were  a  little  warmed  with  wine  :,  "  Come 
on,  let  us  go,"  they  all  cried  together.  They  quickly 
galloped  to  Rome,  which  was  about  twenty  miles  from 
Ardea,  where  they  find  the  princeffes,  wives  of  the 
young  Tarquins,  furrounded  with  company,  and  every 
circumftance  of  the  higheft "mirth  and  pleafure.  From 
thence  they  rode  to  Collatia,  where  they  faw  Lucretia 
in  a  very  different  fituation..  With  her  maids  about 
her,  flie  was  at  work  in  the  inner  part  of  her  houfe, 
talking  on  the  dangers  to  which  her  hufband  was  expo- 
fed.  The  victory  was  adjudged  to  her  unanimoufly. 
She  received  her  guefts  with  all  poffible  politenefs  and 
civility.  Lucretia's  virtue,  which  fhould  have  com- 
manded refpect,  was  the  very  thing  which  kindled  in 
the  breaft  of  Sextus  Tarquin  a  ftrong  and  deteftable 
f  affion.  Within  a  few  days  he  returned  to  Collatia  ; 
and  upon  the  plaufible  excufe  he  made  for  his  vifit,  he 


was  received  with  all  the  politenefs  due  to  a  near  rela- 
tion, and  the  eldeft  fon  of  a  king.  Watching  the  fit- 
teft  opportunity,  he  declares  the  paffion  fhe  had  excited 
at  his  laft  vifit,  and  employed  the  moft  tender  entrea- 
ties, and  all  the  artifices  poffible,  to  touch  a  woman's 
heart ;  but  ail  to  no  purpofe.  He  then  endeavoured 
to  extort  her  compliance  by  the  moft  terrible  threat  - 
enings.  It  was  in  vain.  She  ftill  perfifted  in  her  re- 
folution  ;  nor  could  fhe  be  moved,  even  by  the  fear  of 
death.  But  when  the  monfter  told  her  that  he  would 
firft  difpatch  her,  and  then  having  murdered  a  flave, 
would  lay  him  by  her  fide,  after  which  he  would  fpread 
a  report,  that  having  caught  them  in  the  act  of  adul- 
tery, he  had  punifhed  them  as  they  deferved  ;  this 
feemed  to  fliake  her  refolution.  She  helitated,  net 
knowing  which  of  thefe  dreadful  alternatives  to  take, 
whether,  by  confenting,  to  difhonour  the  bed  of  her 
hufband,  whom  fhe  tenderly  loved  ;  or,  by  refufing,  to 
die  under  the  odious  character  of  having  proftituted 
her  perfon  to  the  luft  of  a  flave.  He  faw  the  ftruggle 
of  her  foul ;  and  feized  the  unlucky  moment,  obtain- 
ed an  inglorious  conqueft.  Thus  Lucretia's  virtue, 
which  had  been  pr  oof  againft  the  fear  of  death,  could  not 
hold  out  againft  the  fear  of  infamy.  The  young  prince, 
having  gratified  his  paifion,  returned  home  as  in  tri- 
umph. On  the  morrow,  Lucretia,  overwhelmed  with 
grief  and  defpair,  fent  early  in  the  morning  to  defire  her 
father  and  her  hufband  to  come  to  her,  and  bring  with 
them  each  a  trufty  friend,  aflhring  them  there  was  no 
time  to  lofe.  They  came  with  all  fpeed,  the  one  ac- 
companied with  Valerius  (fo  famous  after  under  the 
name  of  Publicola),  and  the  other  with  Brutus.  The 
moment  fhe  faw  them  come,  fhe  could  not  command 
her  tears  ;  and  when  her  hufband  afked  her  if  all  was 
well  ?  "  By  no  means,"  faid  fhe,  "  it  cannot  be  well 
with  a  woman  after  fhe  has  loft  her  honour.  Yes,  Col- 
latinus, thy  bed  has  been  defiled  by  a  ftranger  :  but 
my  body  only  is  polluted ;  my  mind  is  innocent,  as, 
my  death  fhall  witnefs.  Promife  me  only  not  to  fuffer 
the  adulterer  to  go  unpunifhed :  it  is  Sextus  Tarcjui- 
nius,  who  laft  night,  treacherous  gueft,  or  rather  cruel 
foe,  offered  me  violence,  and  reaped  a  joy  fatal  to  me  -r 
but,  if  you  are  men,  it  will  be  ftill  more  fatal  to  him." 
All  promifed  to  revenge  her ;  and,  at  the  fame  time,, 
tried  to  comfort  her  with  reprefenting,  "  That  the 
mind  only  fins,  not  the  body  ;  and  where  the  confent 
is  wanting,  there  can  be  no  guilt."  "  What  Sextus 
deferves,"  replies  Lucretia,  "  I  leave  you  to  judge  ; 
but  for  me,  though  I  declare  myfelf  innocent  of  the 
crime,  J  exempt  not  myfelf  from  punifhment.  No 
immodeft  woman  fhall  plead  Lucretia's  example  to 
outlive  her  difhonour."  Thus  faying,  fhe  plunged 
into  her  breaft  a  dagger  fhe  had  concealed  under  her 
robe,  and  expired  at  their  feet.  Lucretia's  tragical 
death  has  been  praifed  and  extolled  by  Pagan  writers, 
as  the  higheft  and  moft  noble  a£t  of  heroifm.  The 
gofpel  thinks  not  fo  :  it  is  murder,  even  according  to 
Lucretia's  own  principles,  fince  fhe  punifhed  with  death 
an  innocent  perfon>  at  leaft  acknowledged  as  fuch  by 
herfelf.  She  was  ignorant  that  our  life  is  not  in  our  own 
power,  but  in  his  difpofal  from  whom  we  receive  it., 
St  Auftin,  who  carefully  examines,  in  his  book  De 
Civitate  Dei,  what  we  are  to  think  of  Lucretia's  death, 
confiders  it  not  as  a  courageous  action,  flowing  from 
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ity,  a  true  love  of  chaflity,  but  as  an.  infirmity  of  a  woman 
'«*  too  fenfible  of  worldly  fame  and  glory  ;  and  who,  from 
a  dread  of  appearing  in  the  eyes  of  men  an  accomplice 
of  the  violence  fhe  abhorred,  and  of  a  crime  to  which 
fhe  was  entirely  a  flranger,  commits  a  real  crime  upon 
herfelf  voluntarily  and  defignedly.  But  what  cannot 
be  fufHcienly  admired  in  this  Roman  lady  is  her  ab- 
horrence of  adultery,  which  me  feems  to  hold  fo  de- 
teftable  as  not  to  bear  the  thoughts  of  it.  In  this 
fenfe,  me  is  a  noble  example  for  all  her  fex. 

Chiomara,  the  wife  of  Ortiagon,  a  Gaulifh  prince, 
was  equally  admirable  for  her  beauty  and  chaftity. 
During  the  war  between  the  Romans  and  the  Gauls, 
A.  R.  563,  the  latter  were  totally  defeated  on  Mount 
Olympus.  Chiomara,  among  many  other  ladies,  was 
taken  prifoner,  and  committed  to  the  care  of  a  centu- 
rion, no  lefs  paffionate  for  money  than  women.  He, 
at  firfl,  endeavoured  to  gain  her  confent  to  his  infa- 
mous defires  ;  but  not  being  able  to  prevail  upon  her, 
and  fubvert  her  conftancy,  he  thought  he  might  em- 
ploy force  with  a  woman  whom  misfortune  had  reduced 
to  flavery.  Afterwards,  to  make  her  amends  for  that 
treatment,  he  offered  to  reftore  her  liberty ;  but  not 
without  ranfom.  He  agreed  with  her  for  a  certain 
fum,  and  to  conceal  this  defign  from  the  other  Ro- 
mans, he  permitted  her  to  fend  any  of  the  prifoners  fhe 
mould  chofe  to  her  relations,  and  afligned  a  place 
near  the  river  where  the  lady  mould  be  exchanged  for 
gold.  By  accident  there  was  one  of  her  own  flaves  a- 
mongfl  the  prifoners.  Upon  him  fhe  fixed  ;  and  the 
centurion  foon  after  carried  her  beyond  the  advanced 
polls,  under  cover  of  a  dark  night.  The  next  evening 
two  of  the  relations  of  the  princefs  came  to  the  place 
appointed,  whether  the  centurion  alfo  carried  his  cap- 
tive. "When  they  had  delivered  him  the  Attic  talent 
they  had  brought,  which  was  the  fum  they  had  agreed 
on,  the  lady,  in  her  own  language,  ordered  thofe  who 
came  to  receive  her  to  draw  their  fwords  and  kill  the 
centurion,  who  was  then  amufing  himfelf  with  weigh- 
ing the  gold.  Then,  charmed  with  having  revenged 
the  injury  done  her  ehaflity,  fhe  took  the  head  of  the 
officer,  which  fhe  had  cut  off  with  her  own  hands,  and 
hiding  it  under  her  robe,  went  to  her  hufband  Ortiagon, 
who  had  returned  home  after  the  defeat  of  his  troops. 
As  foon  as  fhe  came  into  his  prefence,  fhe  threw  the 
centurion's  head  at  his  feet.  He  was  ftrangely  fur- 
prifed  at  fuch  a  fight ;  and  afked  her  whofe  head  it 
was,  and  what  had  induced  her  to  do  an  act  fo  un- 
common to  her  fex  ?  With  a  face  covered  with  a  hid- 
den blufli,  and  at  the  fame  time  exprefling  her  fierce 
indignation,  fhe  declared  the  outrage  which  had  been 
done  her,  and  the  revenge  fhe  had  taken  for  it.  Du- 
ring the  reft  of  her  life,  fhe  fledfaftly  retained  the  fame 
attachment  for  the  purity  of  manners  which  confti- 
tutes  the  principal  glory  of  the  fex,  and  nobly  fnftain- 
cd  the  honour  of  fo  glorious,  bold,  and  heroic  an  ac- 
tion.— This  lady  was  much  more  prudent  than  Lucre- 
tia,  in  revenging  her  injured  honour  by  the  death  of 
her  ravifher,  rather  than  by  her  own.  Plutarch  re- 
lates this  fact,  in  his  treatife  upon  the  virtue  and  great 
actions  of  women  ;  and  it  is  from  him  we  have  the 
name  of  this,  which  is  well  worthy  of  being  tranfmit- 
ted  to  pofterity. 

The  above  virtue  in  men  is  termed  continence.     See 
Continence, 


CHATEAU-briant,  a  town  of  France  in  Brit-    Chateau 
tany,  with  an  old  caflle.     W.  Long.  1.   20.  N.  Lat.     Briant 

47-  A°'  ,,   I 

CHATEAU-Cbinon,   a  town  of  France  in  Nivernois,  Chatdta« 

and  capital  of  Morvant,  with  a  confiderable  manufac-  . 

ture  of  cloth.     E.  Long.  3.  48.  N.  Lat.  47.  2. 

CHATEAV+Dauphin,  a  very  ftrong  caftle  of  Piedmont 
in  Italy,  and  in  the  marquifate  of  Saluces,  belonging 
t©  the  king  of  Sardinia.  It  was  taken  by  the  com- 
bined army  of  France  and  Spain  in  1744,  and  was  re- 
stored by  the  treaty  of  Aix-la-Chapelle. 

Chate  AU-du-Loir,  a  town  of  France  in  the  Maine, 
famous  for  fuflaining  a  fiege  of  feven  years  againft  the 
Count  of  Mans.  It  is  feated  on  the  river  Loir,  in 
E.  Long.  o.  2£.  N.  Lat.  47.  40- 

Chateau-Du?i,  an  ancient  town  of  France,  and  ca- 
pital of  the  Dunois,  with  a  caflle  and  rich  monaflery ; 
feated  on  an  eminence  near  the  river  Loir,  in  E.  Long 

1.  26.  N.  Lat.  48.  4. 

CHATEAU-Neuf,  the  name  of  feveral  towns  of  France, 
viz.  one  in  Perche ;  another  in  Angumois,  on  the 
river  Charente,  near  Anguofeline  ;  a  third  in  Berry, 
feated  on  the  river  Cher ;  and  feveral  other  fmall 
places. 

CHATEAU'Portien,  a  town  of  France,  in  Champagne, 
and  in  a  diftrict  called  Portien,  with  a  caflle  built  oa 
a  rock,  near  the  river  Aine.  E.  Long.  4.  23.  N. 
Lat.  49.  3$.. 

Chateau- Renaud,  a  town  of  France,  in  the  Gate- 
nois,  where  clothes  are  made  for  the  army,  and  where 
there  is  a  trade  in  faffron.  E.  Long.  2.  25.  N.  Lat. 
48.  o.  This  is  alfo  the  name  of  a  town  of  Touraine, 
in  France,  with  the  title  of  a  inarquifate.     E.  Long. 

2.  41.  N.  Lat.  47.  22. 

Chateau- Roux,  a  town  of  France,  in  Berry,  with 
the  title  of  a  duchy.  It  has  a  cloth-manufacture,  and 
is  feated  in  a  very  large  pleafant  plain  on  the  river 
Indre.  in  E.  Long.  1.  47.  N.  Lat.  46.  49. 

CHATEAU-Thierra,  a  town  of  France,  in  Champagne, 
with  the  title  of  a  duchy,  and  a  handfome  caftle  on  an 
eminence,  feated  on  the  river  Maine,  in  E.  Long.  3. 
23.  N.  Lat.  49.  12. 

CHATEAU-Vilain,  a  town  of  France,  in  Champagne, 
with  a  caflle,  and  the  title  of  a  duchy ;  feated  on  the 
river  Anjou.     E.  Long.  2.  59.  N.  Lat.  48.  o. 

CHATTEL,  or  Chate,  a  town  of  Lorrain,  in  the 
Vofque,  feated  on  the  river  Mofelle,  eight  miles  from 
Mirecourt. 

Chat  el- Dillon,  a  maritime  town  of  France,  in  Saiit- 
tonge,  five  miles  from  Rochelle  ;  formerly  very  confi- 
derable, but  is  now  greatly  decayed. 

CHATEL-Chalon,  a  town  of  France,  in  Franche 
Compte,  remarkable  for  its  abbey  of  benedicline  nuns. 
E.  Long.  5.  25.  N.  Lat.  46.  50. 

CHATELET,  -a  town  of  the  Netherlands,  in  Na- 
mur,  feated  on  the  Sambre,  in  the  bifhopric  of  Leige. 
E.  Long.  4.  28.  N.  Lat.  50.  25. 

Chate  let,  the  name  of  certain  courts  of  juflice 
eflablifhed  in  feveral  cities  in  France.  The  grand 
chatelet  at  Paris  is  the  place  where  the  prefidial  or 
ordinary  court  of  juflice  of  the  provofl  of  Paris  is  kept ; 
confuting  of  a  prefidial,  a  civil  chamber,  a  criminal 
chamber,  and  a  chamber  of  policy.  The  little  chatelet 
is  an  old  fort,  now  ferving  as  a  prifon. 

CHATELLERAULT,  a  town  of  France,  in  Poi- 
Z  z  2  tou. 
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Chatham    too,  with  the  title  of  a  duchy ;  feated  in  a  fertile  and 

I         pleafant  country,  on  the  river  Vienne,  over  which  there 

Chattefton  js  a  ]laildf0me  itoae-bridge.  E.  Long.  o.  40.  N.  Lat. 


ticalarly  towards  heraldry.     How  foon  he  began  to  be  Chattertea 
an  author  is  not  known.     In  the  Town  and  Country  " 
Magazine  for  March  1769,  are  two  letters,  probably 
from  him,  as  they  are  dated  from  Briftol,  and  fubfcri- 


CHATHAM,  a  town  of  Kent,  in  England,  adjoining     bed  with  his  ufually  fignature,  D.  B.  that  is,  Dunhelmus 


to  Rochefter,  and  feated  on  the  river  Med  way.  It  is  the 
principal  ftation  of  the  royal  navy  ;  and  the  yards  and 
magazines  are  furniihed  with  all  kinds  of  naval  ftores, 
as  well  as  materials  for  building  and  rigging  the  largeft 
men  of  war.  The  entrance  into  the  river  Medway 
is  defended  by  Sheernefs  and  other  forts  ;  notwith- 
itanding  which,  the  Dutch  fleet  burnt  feveral  ihips  of 
war  here  in  the  reign  of  Charles  II.  after  the  peace  of 
Breda  had  been  agreed  upon.  In  the  year  \~IS~I,  by 
direction  of  the  Duke  of  Cumberland,  feveral  addi- 
tional fortifications  were  begun  at  Chatham  ;  fo  that 
now  the  fhips  are  in  no  danger  of  an  infult  either  by 
land  or  water.  It  has  a  church,  a  chapel  of  eafe,  and 
a  fliip  ufed  as  a  church  for  the  failors.  It  has  likewile 
about  500  houfes,  moftly  low,  and  built  with  brick  ; 
the  ftreets  are  narrow,  and   paved  ;  and  it  contains 


Brijlolietijis.  The  former  contains  ihort  extracts  from 
two  MSS.  "  written  300  years  ago  by  one  Rowley  a 
monk,"  concerning  drefs  in  the  age  of  Henry  II.  ;  the 
latter,  iC  Ethelgar,  a  Saxon  poem,"  in  bombaft  profe.  In 
the  fame  magazine  for  May  1 769,  are  three  communi- 
cations from  Briftol,  with  the  fame  fignature  D.  B.  one 
of  them  intitled  "  Obfervations  upon  Saxon  Heraldry, 
with  drawings  of  Saxon  Atchievements  ;"  and  in  the 
fubfequent  months  of  1769  and  1 770,  there  are  feveral 
other  pieces  in  the  fame  magazine,  which  are  un- 
doubtedly of  his  compofition. 

In  April  1770,  he  left  Briftol,  difgufted  with  his 
profeiuon,  and  irreconcileable  to  the  line  of  life  in 
which  he  was  placed  ;  and  going  to  London  in  hopes 
of  advancing  his  fortune  by  his  pen,  he  funk  at  once 
from  the  fublimity  of  his  views  to  an  abfolute  depen- 


about  3000  inhabitants.    The  principal  employment  of     dence  on  the  patronage  of  bookfellers.     Things,  how- 


the  labouring  hands  is  fhip-building  in  the  king's  yard 
and  private  docks.  This  town  gave  title  of  Earl  to 
that  great  ftatefman  William  Pitt  in  the  reigns  of 
George  II.  and  III.  E.  Long.  o.  40.  N.  Lat.  51. 
20. 

CHATIGAN,  a  town  of  Ana,  in  the  kingdom  of 
Bengal,  on  the  moft  eafterly  branch  of  the  river  Gan- 
ges.    It  is  but  a  poor  place,  though  it  was  the  firft 


ever,  feem  foon  to  have  brightened  up  a  little  with  him . 
for,  May  14,  he  writes  to  his  mother,  in  high  fpirits, 
upon  the  change  of  his  fituation,  with  the  following 
farcaftic  reflection  upon  his  former  patrons  at  Briftol. 
"  As  to  Mr ,  Mr ,  Mr ,  &c.  &c.  they 


rate  literary  lumber  fo  low,  that  I  believe  an  author, 
in  their  eftimation,  muft  be  poor  indeed,  but  here 
matters  are  otherwife.  Had  Rowley  been  a  Londoner 
the  Portuguefe  fettled  at  in  thefe  parts,  and  who  ftill  inftead  of  a  Briftowyan,  I  could  have  lived  by  copy- 
keep  a  fort  of  pofleffion.  It  has  but  a  few  cotton  ma-  ing  his  works."  In  a  letter  to  his  filter,  May  30,  he 
nnfactures  ;  but  affords  the  heft  timber  for  building  of  informs  her  that  he  is  to  be  employed  in  writing  a  vo- 
any  place  about  it.     The  inhabitants  are  fo  fufpicious     luminous  Hiftory  of  London,  to  appear  in  numbers  the 


of  each  other,  that  they  always  go  armed  with  a 
f\vord,piftol,  and  bin nderbufs,  not  excepting  the  priefts. 
It  is  fubject  to  the  great  Mogul.  E.  Long.  91.  10. 
N.  Lat.  23.  o. 

CHATILLON-sur-Seine,  a  town  of  France,  in 
Burgundy,  divided  into  two  by  the  river  Seine.  It 
is  32  miles  from  Langres,  and  40  from  Dijon  ;  and 
has  iron  works  in  its  neigbourhood.  E.  Long.  4.  33. 
N.  Lat.  47.  45. 

CHATRE,  a  town  of  France,  in  Berry,  feated  on 
the  river  Indres,  37  miles  from  Bourges.  It  carries 
en  a  confiderable  trade  in  cattle.  E.  Long.  1.  55. 
N.  Lat.  46.  35. 

CHATTELS,  a  Norman  term,  under  which  were 
anciently  comprehended  all  moveable  goods  ;  thofe  im- 
moveable being  termed  fief,  or  fee. 

Chattels,  in  the  modern  fenfe  of  the  word,  are 


beginning  of  next  winter.  Meanwhile,  he  had  written 
fomething  in  praife  of  Beckford,  then  lord  mayor, 
which  had  procured  him  the  honour  of  being  prefcnted 
to  his  lordfhip ;  and,  in  the  letter  juft  mentioned, 
he  gives  the  following  account  of  his  reception,  with 
certain  obfervations  upon  political  writing.  "  The  lord 
mayor  received  me  as  politely  as  a  citizen  could  :  but 
the  devil  of  the  matter  is,  there  is  no  money  to  be  got 
on  this  fide  of  the  queftion. — However,  he  is  a  poor 
author  who  cannot  write  on  both  fides. — Eflays  on  the 
patriotic  fide  will  fetch  no  more  than  what  the  copy  is 
fold  for.  As  the  patriots  themfelves  are  fearching  for 
places,  they  have  no  gratuity  to  fpare. — On  the  other 
hand,  unpopular  effays  will  not  even  be  accepted,  and 
you  muft  pay  to  have  them  printed  :  but  then  you  fel- 
dom  lofeby  it,  as  courtiers  are  fo  fenfible  of  their  defi- 
ciency in  merit,  that  they  generoufly  reward  all  who 


all  forts  of  goods,  moveable  or  immoveable,  exceptfuch     know  how  to  daub  them  with  the  appearance  of  it." 


as  are  in  the  nature  of  freehold. 

CHATTERER,  in  ornithology.     See  Ampelis. 

CHATTERTON,  (Thomas)  a  late  unfortunate 
poet,  whofe  fate  and  performances  have  excited  in  no 
fmall  degree  the  public  attention,  as  well  as  given  rife 
to  much  literary  controverfy.  He  was  born  at  Briftol, 
Nov.  20,  1752;  and  educated  at  a  charity-fchool  on 
St  Auguftin's  Back,  where  nothing  more  was  taught 
than  reading,  writing,  and  accounts.  At  14  years  of 
age,  he  was  articled  clerk  to  an  attorney  at  Briftol,  with 


He  continued  to  write  incefTantly  in  various  perio- 
dical publications.  July  nth,  he  tells  his  filter  that 
he  had  pieces  laft  month  in  feveral  magazines  ;  in  The 
Gofpel  Magazine,  The  Town  and  country,  The  Court 
and  City,  The  London,  The  Political  Regifter,  &c. 
But  all  thefe  exertions  of  his  genius  brought  in  fo  little 
profit,  that  he  was  foon  reduced  to  the  extremeft  indi- 
gence ;  fo  that  at  laft,  oppreffed  with  poverty  and  alfo 
difeafe,  in  a  fit  of  defpair  he  put  an  end  to  his  exig- 
ence, Aug.   1770,  with  a  dofe  of  poifon.     This  un- 


whom  he  continued  about  three  years  ;  yet,  though  his  fortunate  peifon,  though  certainly  a  moft  extraordinary 
education  was  thus  confined,  he  difcovered  an  early  genius,  feems  yet  to  have  been  a  moft  ungracious  com- 
turn  towards  poetry  and  Englifh  antiquities,  and  par-     poiition.     He  was  violent  and  impetuous  to  a  ftrange 

degree. 
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Chatterton  degree.     From  the  firft  of  the  above-cited  letters,    he 

' v-— '  jfeeras  to  have  had  a  portion  of  ill-humour  and  fpleeu 

more  than  enough  for  a  lad  of  17 ;  and  the  editor  of 
his  Mifcellanies  records,  "  that  he  polleiled  all  the  vi- 
ces and  irregularities  of  youth,  and  that  his  profligacy 
was  at  leafl  as  confpicuous  as  his  abilities." 

In  i777werepubli(hed,inone  volume  8vo,  "  Poems, 
fuppofed  to  have  been  written  at  Briltol,  by  Thomas 
Rowley  and  others,  in  the  15th  century  :  thegreateft 
part  now  firft  publilhed  from  the  moft  authentic  copies, 
with  an  engraved  fpecimen  of  one  of  the  MSS.  To 
which  are  added,  a  Preface,  an  introductory  Account 
■  of  the  feveral  Pieces,  and  a  Gloflary."  And,  in  1778, 
were  publifhed,  in  one  volume  8vo,  "  iMifcellanies  in 
Profe  and  Verfe,  by  Thomas  Chatterton,  the  fuppofed 
author  of  the  Poems  publilhed  under  the  names  of 
Rowley,  &c." 

Of  Rowely's  Poems,  we  have  the  following  account 
in  the  preface,  given  in  the  words  of  Mr  George  Cat- 
cot  of  Briltol,  to  whom,  it  is  faid,  the  public  is  in- 
debted for  them.  "  The  firft  difcovery  of  certain  MSS. 
having  been  depofited  in  Redclift  church  above  three 
centuries  ago,  was  made  in  the  year  1 768,  at  the  time 
of  opening  the  new  bridge  at  Briftol  ;  and  was  owing 
to  a  publication  in  Farley's  Weekly  Journal,  Oct.  ift, 
containing  an  account  of  the  ceremonies  obferved  at 
the  opening  of  the  old  bridge,  taken,  as  it  was  faid, 
from  a  veryaneient  MS.  This  excited  the  curiofity 
of  fome  perfons  to  enquire  after  the  original.  The 
printer,  Mr  Farley,  could  give  no  account  of  it,  or  of 
the  perfon  who  brought  the  copy  ;  but  after  much  in- 
quiry it  was  difcovered,  that  this  perfon  was  a  youth 
between  15  and  16  years  of  age,  whofe  name  was 
Thomas  Chatterton,  and  whofe  family  had  been  fex- 
tons  of  Redclift  church  for  near  150  years.  His  fa- 
ther, who  was  now  dead,  had  alfo  been  mailer  of  the 
free-fchool  in  Pile-ftreet.  The  young  man  was  at  firft 
very  unwilling  to  difcover  from  whence  he  had  the  ori- 
ginal :  but,  after  many  promifes  made  to  him,  was  at 
laft  prevailed  on  to  acknowledge  that  he  had  received 
this,  together  with  many  other  MSS.  from  his  father, 
who  had  found  them  in  a  large  cheft  in  an  upper  room 
over  the  chapel,  on  the  north  fide  of  Redclift  church." 
It  is  added,  that  foon  after  this  Mr  Catcot  commenced 
an  acquaintance  with  Chatterton,  and  partly  as  pre- 
fents,  partly  as  purchafes,  procured  from  him  copies 
of  many  of  his  MSS.  in  profe  and  verfe  ;  as  other  co- 
pies were  difpofed  of  in  like  manner  to  others.  It  is 
concluded,  however,  that  whatever  may  have  been 
Chatterton's  part  in  this  very  extraordinary  tranfa&ion, 
whether  he  was  the  author,  or  only  (as  he  conftantly 
afTerted)  the  copier  of  all  thefe  productions,  he  appears 
to  have  kept  the  fecret  entirely  himfelf,  and  not  to  have 
put  it  in  any  one's  power  to  bear  certain  teftimony  ei- 
ther of  his  fraud  or  of  his  veracity. 

This  affair,  however,  hath  fince  become  the  founda- 
tion of  a  mighty  controverfy  among  the  critics,  which 
hath  yet  fcarcely  fubfided.  The  poems  in  queftion, 
publilhed  in  1777,  were  republilhed  in  1778,  with  an 
"  Appendix,  containing  fome  obfervations  upon  their 
language ;  tending  to  prove  that  they  were  written, 
not  by  any  ancient  author,  but  entirely  by  Chatter- 
ton." MrWarton,  in  the  third  volume  of  his  Hiftory 
©f  Englilh  poetry,  hath  efpoufed  the  fame  fide  of  the 


queftion.  Mr  Walpole  alfo  obliged,  the  world  with  a  Chsucc 
Letter  on  Chatterton,  from  his  prefs  at  llrawberry-hill. 
On  ihe  other  hand  have  appeared,  "  Obfervations"  upon 
thefe  poems,  "  in  which  their  authenticity  is  afcertain- 
ed, "  by  Jacob  Bryant,  Efq.  1781,  2  vols  8  vo;  and  another 
edition  of  the  "  Poems,  with  a  comment,  in  which  their 
Antiquityisconfidered  and  defended,  by JeremiahMilks, 
D.  D.  Dean  of  Exeter,  1 782,"  4W.  In  anfwer  to  thefe 
two  works,  we  have  had  three  pamphlets  :  1.  "  Curfory 
Obfervations  on  the  Poems,  and  Remarks  on  the  Com- 
mentaries of  Mr  Bryant  and  Dr  Milles  ;  with  a  falu- 
tary  propofal  addrefled  to  the  friends  of  thofe  gentle- 
men." 2.  "  An  Archaeological  Epiffle  to  Dean  Milles, 
editor  of  a  fuperb  edition  of  Rowley's  Poems,  Sec.'" 
5.  ef  An  Inquiry  into  the  Authenticity  of  the  Poems 
attributed  to  Thomas  Rowley,  in  which  the  Arguments 
of  the  Dean  of  Exeter  and  Mr  Bryant  are  examined, 
by  Thomas  Warton ;  and  other  pieces  in  the  public 
prints  and  magazines  :  All  preparatory  to  the  com- 
plete fettlement  of  the  bufinefs  in  "  A  Vindication  of 
the  Appendix  to  the  Poems  called  Rowley's,  in  reply 
to  theAnfwers  of  the  Dean  of  Exeter,  byjacob  Bryant, 
Efq  ;  and  a  third  Anonymous  Writer  ;  with  fome  fur- 
ther Obfervations  upon,  thofe  Poems,  and  an  Examina- 
tion of  the  Evidence  which  has  been  produced  in  fup- 
port  of  their  Authenticity.  By  Thomas  Tyrwhitt, 
1782,"  8vo. 

CHAUCER,  (Sir  Geofrey)  an  eminent  Englilh  poet 
in  the  14th  century,  born  at  London  in  1328.  After 
he  left  the  univerlity,  he  travelled  into  Holland,  France, 
and  other  countries.  Upon  his  return  he  entered  him- 
felf in  the  Inner-temple,  where  he  ftudied  the  muni- 
cipal laws  of  England.  His  firft  ftation  at  court  was. 
page  to  Edward  III.  and  he  had  a  penfion  granted 
him  by  that  prince  till  he  could  otherwife  provide  for 
him.  Soon  after  we  find  him  gentleman  of  the  king's 
privy  chamber  ;  next  year,  Ihield-bearer  to  the  king. 
Efteemed  and  honoured,  he  fpent  his  younger  days  m 
a  conftant  attendance  at  court,  or  for  the  moft  part  li- 
ving near  it,  in  a  fquareftone-houfe  near  the  park-gate 
at  Woodftock,  ftill  called  Chaucer's  Honfe. 

Soon  after,  having  got  the  Duke  of  Lancafter  for 
his  patron,  Chaucer  began  every  day  to  rife  in  great- 
nefs.  In  1373,  he  was  fent,  with  other  perfons,  to 
the  republic  of  Genoa  to  hire  fhips  for  the  king's  navy 
(their  want  ofihippingin  thofe  times  being  ufuallyfup- 
plied  by  fuch  means) ;  and  the  king  was  fo  well  fatis- 
fied  with  his  negociation,  that,  on  his  return,  he  ob- 
tained a  grant  of  a  pitcher  of  wine  daily  in  the  port 
of  London,  to  be  delivered  by  the  butler  of  England  ; 
and  foon  after  was  made  comptroller  of  the  cuftorjis 
for  wool,  wool-fells,  and  hides  ;  an  office  which  he 
difcharged  with  great  diligence  and  integrity.  At  this 
period,  Chaucer's  income  was  about  L.  ioooa-year; 
a  fum  which  in  thofe  days  might  well  enable  him  to 
live,  as  he  fays  he  did,  with  dignity  in  office,  and  hof- 
pitality  among  his  friends.  It  was  in  this  meridian 
blaze  of  profperity,  in  perfect  health  of  body  and  peace 
of  mind,  that  he  wrote  his  moft  humorous  poems. 
His  fatires  againft  the  priefts  were  probably  written  to 
oblige  his  patron  the  Duke  of  Lancafter,  who  favoured 
the  caufe  of  Wickliff,  and  endeavoured  to  expofe  the 
clergy  to  the  indignation  of  the  people.  In  the  laft 
year  of  Edward  III.  our  poet  was  employed  in  a  com- 

mifiioix. 
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Cftitaeet.   million  to  treat  with  the  French  j  and  in  the  begin- 

*•-— v '  ning  of  King  Richard's  reign,  he  was  in  fome  degree 

of  favour  at  court. 

The  Duke  of  Lancafter  at  lail  finding  his  views 
checked,  began  to  abandon  Wickliff's  party  :  upon 
which  Chaucer  likewife,  how  much  foever  he  had 
efpoufed  that  divine's  opinions,  thought  it  prudent  to 
conceal  them  more  than  he  had  done.  With  the 
•Duke's  intereflthat  of  Chaucer  entirely  funk  ;  and  the 
former  palling  over  fea,  his  friends  felt  all  the  malice 
of  the  oppolite  party.  Thefe  misfortunes  occalioned 
his  writing  that  excel]  ent  tr  eatife  TheTeftatnent  ofL  ove, 
in  imitation  of  Boethius  on  the  confolation  of  philofo- 
phy.  Being  much  reduced  he  retired  to  Woodftock, 
to  comfort  himfelf  with  ftudy,  which  produced  his  ad- 
mirable treatife  of  the  Ajlrolabe. 

The  Duke  of  Lancafter  at  laft  furmounting  his  trou- 
bles, married  Lady  Catherine  Swynford,  filter  to  Chau- 
cer's wife  ;  fo  that  Thomas  Chaucer,  our  poet's  fon, 
became  allied  to  moft  of  the  nobility,  and  to  feveral  of 
the  king's  of  England.  Now  the  fun  began  to  Ihine 
upon  Chaucer  with  an  evening  ray  ;  for  by  the  influ- 
ence of  the  Duke's  marriage,  he  again  grew  to  a  con- 
siderable fhare  of  wealth.  But  being  now  70,  he  re- 
tired to  Dunnington-caftle  near  Newbury.  He  had 
not  enjoyed  this  retirement  long  before  Henry  IV.  fon 
of  the  Duke  of  Lancafter,  affumed  the  crown,  and  in 
the  firft  year  of  his  reign  gave  our  poet  marks  of  his 
favour.  But  however  plealing  the  change  of  affairs 
might  be  to  him  at  firft,  he  afterwards  found  no  fmall 
inconveniences  from  it.  The  meafures  and  grants 
of  the  late  king  were  annulled;  and  Chaucer,  in  or- 
der to  procure  frefh  grants  of  his  penfions,  left  his  re- 
tirement, and  applied  to  court,  where,  though  he 
gained  a  confirmation  of  fome  grants,  yet  the  fatigue 
of  attendence,  and  his  great  age,  prevented  him  from 
enjoying  them.  He  fell  fick  at  London ;  and  ended 
his  days  in  the  72d  year  of  his  age,  leaving  the  world 
as  though  he  defpifed  it,  as  appears  from  his  fong  of 
Fl'te  from  the  Prefe.  The  year  before  his  death  he  had 
the  happinefs,  if  at  his  time  of  life  it  might  be  fo  called, 
to  fee  the  fon  of  his  brother-in-law  (Hen.  IV.)  feated 
on  the  throne.  He  was  interred  in  Weftminfter  abbey ; 
and  in  1556,  Mr  Nicholas  Bingham,  a  gentleman  of 
Oxford,  at  his  own  charge,  erected  a  handfome  monu- 
ment for  him  there.  Caxton  firft  printed  the  Canter- 
bury Tales;  but  his  works  were  firft  coll  ected  and  pub- 
lished in  one  volume  folio,  by  William  Thynne,  Lon- 
don, 1542.  They  were  afterwards  reprinted  in  3561, 
1598,  1602.     Oxford,   1 721. 

Chaucer  was  not  only  the  firft,  but  one  of  the  beft 
poets  which  Britain  ever  produced.  He  was  equally 
great  in  every  fpecies  of  poetry  which  he  attempted  ; 
and  his  poems  in  general  poffefs  every  kind  of  excel- 
lence, even  to  a  modern  reader,  except  melody  and 
accuracy  of  meafure  ;  defects  which  are  to  be  attribu- 
ted to  the  imperfect,  ftate  of  the  Englilh  language,  and 
the  infancy  of  the  art  in  that  kingdom  at  the  time  when 
■  lie  wrote.  "  As  he  is  the  father  of  Englilh  poetry  (fays 
Mr  Dryden),  fo  I  hold  him  in  the  fame  degree  of  vene- 
ration as  the  Grecians  held  Homer,  or  the  Romans  Vir- 
gil. He  is  a  perpetual  fountain  of  good  fenfe,  learned  in 
^11  fciences,  and  therefore  fpeaks  properly  on  all  fub- 
jects.  As  he  knew  what  to  fay,  fo  he  knows  alfo  when 
•to  leave  off ;  a  continence  which  is  practifed  by  few 


writers,  and  fcarcely  by  any  of  the  ancients,  exeept     Chaucu  . 
Virgil  and  Horace."     This  character  Chaucer  cer-         II 
tainly  defer ved.     He  had  read  a  great  deal ;  and  was    Chavez,  \ 
a  man  of  the  world,  and  of  found  judgment.      He 
was  the  firft  Englilh  poet  who  wrote  poetically,  as  Dr 
Johnfon  obferves  in  his  preface  to  his  Dictionary,  and 
(he  might  have  added)  who  wrote  like  a  gentleman. 
He  had  alfo  the  merit  of  improving  the  language  con- 
fiderably,  by    the  introduction  and  naturalization   of 
words  from  the  Provencal,  at  that  time  the  moft  po- 
liihed  dialect  in  Europe. 

CHAUCIS,  (anc.  geog.)  the  country  of  the  Chau- 
ci,  a  people  of  Germany :  divided  into  the  Minores, 
now  Eafl  Friefeland  and  the  county  of  Oldenburg  ;  and 
into  the  Major ss,  now  the  duchy  of  Bremen  and  a  part 
of  Lunenburg. 

CHAUD-medley,  in  law,  is  of  much  the  fame  im- 
port with  CuANCE-Medleji.  The  former  in  its  etymo- 
logy fignifies  an  affray  in  the  heat  of  blood  or  paffion  ; 
the  latter,  a  cafual  affray.  The  latter  is  in  common 
fpeech  too  often  erroneoufly  applied  to  any  manner  of 
homicide  by  mifadventure  ;  whereas  it  appears  by  the 
ftat.  24  Hen.  VIII.  c.  5.  and  ancient  books  (Staundf. 
P.  C.  16.),  that  it  is  properly  applied  to  fuch  killing  as 
happens  in  felf-defence  upon  hidden  encounter. 

CHAL,  a  town  of  the  Eaft  Indies,  on  the  coaft  of 
Malabar,  in  the  province  of  Blagana,  and  kingdom  of 
Vifapour.  Its  river  affords  a  good  harbour  for  fmall 
veflels.  The  town  is  fortified,  and  fo  is  the  ifland  on 
the  fouth  fide  of  the  harbour.  It  had  formerly  a  good 
trade,  but  is  now  miferably  poor.  It  was  taken  by  the 
Portuguefein  1507,  to  whom  it  ftill  belongs.  It  is  15 
miles  fouth  of  Bombay,  and  five  miles  from  the  fea, 
E.  Long.  72.  45.  N.  Lat.  18.  30. 

CHAULIEU,  (William  Amfry  de)  abbe  d'Amale, 
one  of  the  moft  polite  and  ingenious  of  the  French 
poets,  was  born  in  1639,  and  died  at  the  age  of  84. 
The  moft  complete  edition  of  his  poems  is  that  printed 
in  2  vols  8vo  in  1733. 

CHAUMONT,  a  town  of  France,  in  Champagne, 
and  in  the  diftrict  of  Baffigni,  of  which  it  is  the  capital. 
It  is  feated  on  a  mountain  near  the  river  Marne.  E. 
Long.  5.  15.  N.  Lat.  48.  6. 

CHAUNE,  a  town  of  France,  in  Picardy,  and  in 
the  diftrict  of  Sanfterre,  with  the  title  of  a  duchy.  E. 
Long.  2.  55.  N.  Lat.  49.  45. 

CHAUNTRY      See  Chantry. 

CHAUNY,  a  town  of  France,  in  Picardy,  feated 
on  the  river  Oife,  in  Chantry.  E.  Long.  3.  17.  N. 
Lat.  49.  37. 

CHAUVIN,  (Stephen)  a  celebrated  minifter  of  the 
reformed  religion,  born  at  Nifmes,  left  France  at  the 
revocation  of  the  edict  of  Nantz>  and  retired  to  Rot- 
terdam, where  he  began  a  new  Journal  des  Scavans ; 
and  afterwards  removing  to  Berlin,  continued  it  there 
three  years.  At  this  laft  place,  he  was  made  profef- 
for  of  philofophy,  and  discharged  that  office  with  much 
honour  and  reputation.  His  principal  work  is  a  phi- 
lofophical  dictionary,  in  Latin,  which  he  publifhed  at 
Rotterdam  in  1692 ;  and  gave  a  new  edition  of  it  much 
augmented,  at  Lewarden,  in  1 71 3,  folio.  He  died  in 
172?,  aged  85. 

CHAVEZ,  a  ftrongtown  of  Tralos-Montes  in  Por- 
tugal, is  feated  at  the  foot  of  a  mountain  on  the  river 
Tamega,     It  has  two  fub'urbs,  and  as  many  forts  ; 
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ChazeHes,  one  of  which  looks  like  a  citadel.  Between  the  town 
Chazinza-  and  fubuvb  of  Magdalena,  is  an  old  Roman  ftone-bridge 
about  92  geometrical  paces  long.  W.  Long.  7.  r. 
N.  L.  41.  45. 

CHAZELLES,  (John  Matthew)  a  celebrated  French 
mathematician  and  engineer,  was  born  at  Lyons  in 
1657.     M.  du  Hamel,  with  whom  he  got  acquaint- 
ed, finding  his  genius  incline  towards  aftronomy,  pre- 
fented  him  to  M.  Caffini,  who  employed  him  in  his  ob- 
fervatory.     In  1684,  the  Duke  of  Mortemar  made  ufe 
of  Chazelles  to  teach  him  mathematics;  and,  the  year 
after,  procured  him  the  preferment  of  hydrography 
profeifor  for  the  galleys  of  Marfeilles,  where  he  fet 
up  a  fchool  for  young  pilots  defigned  to  ferve  aboard 
the  galleys.     In  1686,  the  galleys   made  four  little 
campaigns,  or  rather  four  courfes,  purely  for  exercife, 
Chazelles  went  on  board  every  time  with  them ;  kept 
his  fchool  upon  the  fea,  and  mowed   the  practice  of 
what  he  taught.     In  the  year  1687  and  1688,  he  made 
two  other  fea- campaigns,  in  which  he  drew  a  great 
many  plans  of  ports,  roads,  towns,  and  forts,  which 
Were  lodged  with  the  minifters  of  ftate.     At  the  be- 
ginning of  the  war,  which  ended  with  the  peace  of 
Ryfwick,  fome  marine  officers,  and  Chazelles  among 
the  reft,  fancied  the  galleys  might  be  fo  contrived  as 
to  live  upon  the  ocean ;  that  they  might  ferve  to  tow 
the  men  of  war  when  the  wind  failed  or  proved  con- 
trary, and  alfo  help  to  fecure  the  coafl  of  France  upon 
the  ocean.     Chazelles  was  fent  to  the  weft  coafts  in 
July    1689,    to   examine  the   pra&icablenefs   of  this 
fcheme  ;  and  in  1690,  fifteen  galleys  new  built  fet  fail 
from  Rochefort,  and  cruifed  as  far  as  Torbay  in  Eng- 
land, and  proved  ferviceable  at  the  defcent  upon  Tin- 
mouth.     After   this,  he   digefted  into  order  the  ob- 
fervations  he  had  made  on  the  coafts  of  the  ocean ; 
and  drew  diftinct  maps  with  a  portulan  to  them,  viz. 
a  large  defcription  of  every  haven,  of  the  depth,  the 
tides,    the  dangers  and   advantages    difcovered,    &c. 
Thefe  maps  were  inferted  in  the  Neptune  Franqoife, 
publifhed  hi  1692,  in  which  year  Chazelles  was  engi- 
neer at  the  defcent  at  Oneille.     In  1693,  Monfieur 
de  Pontchartrain,  then  fecretary  of  ftate  for  the  ma- 
rine, and   afterwards  chancellor  of  France,  refolved 
to  get  the  Neptune  Franqoife  carried  on  to  a  fecond 
volume,  which  was  alfo  to  take  in  the  Mediterranean. 
Chazelles  defired  that  he  might  have  a  year's  voyage 
on  this   fea,   for  making  agronomical  obfervations  ; 
and  the  requeft  being  granted,  he  paifed  by  Greece, 
Egypt,  and  the  other  parts  of  Turkey,  with  his  qua- 
drant and  telefcope  in  J>is  hand.     When  he  was  in 
Egypt  he   meafured   tire  pyramids  ;  and  finding  the 
fides  of  the  largeft  precifely  facing  the  four  cardinal 
points,  naturally  concluded  this  pofition  to  have  been 
intended,  and  alfo  that  the  poles  of  the  earth  and  me- 
ridians had  not  fince  deviated.  Chazelles  likewife  made 
a  report  of  his  voyage  in  the  Levant,  and  gave  the  aca- 
demy all  the  fatisfaction  they  wanted  concerning  the 
pofition  of  Alexandria :  upon  which   he  was  made  a 
member  of  the  academy  in  1695.     He  died  in  1710. 

CHAZINZARIANS,  a  feci:  of  heretics  who  rofe 
in  Armenia  in  the  feventh  century.  The  word  is 
formed  of  the  Armenian  chazus,  "crofs,"  They  are 
alfo  called  Jlaurolatrx,  which  in  Greek  fignifies  the 
fame  as  Chazinzarians  in  Armenian,  viz.  adorers  of  the 
erofs ;  they  being  charged  with  paying  adoration  to 


the  crofs  alone.     In  other  rsfpects  they  were  Nefto-  Cheafapeal- 
rians  ;  and  admitted  two  perfons  in  Jefus  Chrift.     Ni-         || 
cephorus  afcribes  other  iingularities  to  them  j  particu-  (__£heck'- 
larly  their  holding  an  annual  feaft  in  memory  of  the  '       *    w 
dog  of  their  falfe  prophet  Sergius,  which  they  called 
artzibartzes. 

CHEASAPEAK  bay,  in  North  America,  the  en- 
trance between  Cape  Henry  and  Cape  Charles,  run- 
ning up  300  miles  between  Virginia  and  Maryland,, 
It  is  navigable  almoft  all  the  way  for  large  fhips,  and 
has  feveral  navigable  rivers  that  fall  into  it,  by  means 
of  which  fhips  go  up  to  the  very  doors  of  the  planters, 
to  take  in  their  lading  of  goods. — Here  was  a  fea-en- 
gagementin  1781  between  the  Britifh  fleet  under  Ad- 
miral Graves  confifting  of  19  fhips  of  the  line,  and 
the  French  fleet  of  24.  line-of-battle  mips  under  the 
Count  de  Grafie,  which  ended  in  the  Count's  keeping 
pofleflion  of  the  Bay,  by  which  Lord  Cornwallis  and 
his  whole  army  were  made  prifoners  of  war  at  York- 
town,  being  invefted  both  by  fea  and  land  by  very  fu~ 
perior  numbers. 

CHEATS,  are  deceitful  practices  in  defrauding,  or 
endeavouring  to  defraud,  another  of  his  known  right, 
by  means  of  fome  artful  device,  contrary  to  the  plain 
rules  of  common  honefty  :  as  by  playing  with  falfe 
dice,  or  by  caufing  an  illiterate  perfon  to  execute  a 
deed  to  his  prejudice,  by  reading  it  over  to  him  in  words 
different  from  thofe  in  which  it  was  written,  &c. — In 
England  if  any  perfon  deceitfully  get  into  his  hands  or 
poffeffion  any  money  or  other  things  of  any  other  per- 
fon's  by  colour  of  any  falfe  token,  &c.  being  convict- 
ed, he  fhall  have  fuch  punifhment  by  imprifonment, 
fetting  upon  the  pillory,  or  by  any  corporeal  pain  ex- 
cept pains  of  death,  as  fhall  be  adjudged  by  the  per- 
fons before  whom  he  fhall  be  convicted. — As  there  are 
frauds  which  may  be  relieved  civilly,  and  not  punifhed 
criminally ;  fo  there  are  other  frauds  which  in  a  fpe- 
cial  cafe  may  not  be  helped  civilly,  and  yet  fhall  be  pu- 
nifhed  criminally.  Thus  if  a  minor  goes  about  the 
town,  and,  pretending  to  be  of  age,  defrauds  many 
perfons  by  taking  credit  for  a  confiderable  quantity  of 
goods,  and  then  infifting  on  his  nonage,  the  perfons  in- 
jured cannot  recover  the  value  of  their  goods,  but  they 
may  indict  and  punifh  him  for  a  common  cheat.  Per- 
fons convicted  of  obtaining  money  or  goods  by  falfe 
pretences,  or  of  fending  threatening  letters  in  order 
to  extort  money  or  goods,  may  be  punifhed  with  fine 
or  imprifonment,  or  by  pillory,  whipping,  or  tranfpor- 
tation. 

CHEBRECHIN,  a  town  of  Poland,  in  the  province 
of  Rullia  and  Palatinate  of  Belfkow.  It  is  feated  on 
the  declivity  of  a  hill,  and  the  river  Wierpi  waters  its 
walls,  and  afterwards  falls  into  the  river  Bog.  The 
Jews  there  are  very  rich.  E.  Long.  23.  51.  N.  Lat. 
50.  35. 

CHECAYA,  in  Turkifh  affairs,  the  fecond  officer 
of  the  Janifaries,  who  commands  them  under  the  aga, 
and  is  otherwife  called  protogero. 

There  is  alfo  a  checaya  of  the  treafury,  ftables,  kit- 
chen, &c.  the  word  fignifying  as  much  as  lieutenant, 
or  the  fecond  in  any  office. 

CHECK,  or  Check-RoII,  a  roll  or  book,  wherein 
are  contained  the  names  of  fuch  perfons  as  are  attend- 
ants and  in  the  pay  of  kings,  or  other  great  perfon- 
ages,  as  their  houfhold  fcrvants. 
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Clerk  of  the  CnF.CKin  the  king's  houfehold,  in  Britain, 
has  the  check  and  controlment  of  the  yeomen  of  the 
guard, and  all  the  ulhers  belonging  to  the  royal  family,  al- 
lowing their  abfence  or  defects  in  attendance,  or  dimi- 
ni filing  their  wages  for  the  fame,  &c.  He  alfo,  by  him- 
f elf  or  deputy,  takes  the  view  of  thofe  that  are  to  watch 
in  the  court,  and  has  the  letting  of  the  watch,  &c. 

Clerk  of  the  Check  in  the  royal  dock-yards,  in  Britain, 
an  officer  who  keeps  a  mutter  or  regitter  of  all  the  men 
employed  aboard  his  majefty's  ihips  and  veffels,  and 
alfo  all  the  artificers  and  others  in  the  fcrvice  of  the 
navy  at  the  port  where  he  is  fettled. 

Check,  in  falconry,  a  term  ufed  of  a  hawk,  when 
{he  forfakes  her  proper  game,  to  fly  at  pyes,  crows, 
rooks,  or  the  like,  that  crofs  her  in  her  flight. 

CHECKY,  in  heraldry,  is  when  the  ihield,  or  a 
bordure,  &c.  is  chequered,  or  divided  in  chequers  or 
fquares,  in  the  manner  of  a  chefs-board. 

This  is  one  of  the  moil  noble  and  moft  ancient  fi- 
gures ufed  in  armoury  ;  and  a  certain  author  faith,  that 
it  ought  to  be  given  to  none  but  great  warriors,  in 
token  of  their  bravery  :  for  the  chefs-board  reprefents 
a  field  of  battle  ;  and  the  pawns  placed  on  both  fides 
reprefent  the  foldiers  of  the  two  armies,  which  move, 
attack,  advance,  or  retire,  according  to  the  will  of  the 
gameiters,  who  are  generals. 

This  figure  is  always  compofed  of  metal  and  colour. 
But  fome  authors  would  have  it  reckoned  among  the 
feveral  forts  of  furs. 

CHEEK,  in  anatomy,  that  part  of  the  face  fituated 
below  the  eyes  on  each  fide. 

Cheeks,  a  general  name  among  mechanics,  for  al- 
mofl  all  thole  pieces  of  their  machines  and  inftrnments, 
that  are  double,  and  perfectly  alike.  Thus,  the  cheeks 
of  a  printing-prefs  are  its  two  principal  pieces  :  they 
are  placed  perpendicular,  and  parallel  to  each  other  ; 
ferving  to  fuftain  the  three  fommers,  viz.  the  head, 
fhelves,  and  winter,  which  bear  the  fpindle,  and  other 
parts  of  the  machine.     See  PRiNTiNG-iVe/?. 

The  cheeks  of  a  turner's  lathe,  are  two  long  pieces 
of  wood,  between  which  are  placed  the  puppets,  which 
are  either  pointed  or  otherwife,  ferving  to  fupport  the 
work  and  the  mandrils  of  the  workman.  Thefe  two 
pieces  are  placed  parallel  to  the  horizon,  feparated 
from  one  another  by  the  thicknefs  of  the  tail  of  the 
puppets,  and  joined  with  tenons  to  two  other  pieces 
of  wood  placed  perpendicularly,  called  the  legs  of  the 
lathe. 

Cheeks  of  the  glazier's  vice,  are  two  pieces  of  iron 
joined  parallel  at  top  and  bottom  ;  in  which  are  the 
axis,  or  fpindles,  little  wheel,  cufhions,  &c.  whereof 
the  machine  is  compofed. 

The  cheeks  of  a  mortar,  -or  the  brackets,  in  artillery, 
are  made  of  ftrong  planks  of  wood,  bound  with  thick 
plates  of  iron,  and  are  fixed  to  the  bed  by  four  bolts  ; 
they  rife  on  each  fide  of  the  mortar,  and  to  ferve  to 
keep  her  at  what  elevation  is  given  her,  by  the  help  of 
ftrong  bolts  of  iron  which  go  through  both  cheeks, 
both  under  and  behind  the  mortar,  betwixt  which  are 
driven  coins  of  wood ;  thefe  bolts  are  called  the  brack- 
et bolts,  and  the  bolts  which  are  put  one  in  each  end 
of  the  bed,  are  the  traverfe-bolts,  becaufe  with  hand- 
fpikes  the  mortar  is  bv  thefe  fraverfed  to  the  right  or 
left. 

Cheeks,  in  Ihip-building,  are  two  pieces  of  tim- 
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ber,  fitted  on  each  fide  of  the  mail  at  the  top,  fer-    cheefe. 

ving  to  ftrengthen  the  malts  there.     The  uppermofl  ' — 

bail  or  piece  of  timber  in  the  beak  of  a  fhip,  is  called 
the  cheek.  The  knees  which  fatten  the  beak-head  to 
the  Ihip,  are  called  cheeks ;  and  the  fides  of  any  block, 
or  the  fides  of  a  fiiip's  carriage  of  a  gun,  are  called 
cheeks. 

CHEESE,  a  fort  of  food  prepared  of  curdled  milk 
purged  from  the  ferum  or  whey,  and  afterwards  dried 
for  ufe. 

Cheefe  differs  in  quality  according  as  it  is  made  from 
new  or  fkimmed  milk,  from  the  curd  which  feparates 
fpontaneoully  upon  ftanding,  or  that  which  is  more 
Ipeedily  produced  by  the  addition  of  runnet.  Cream 
alfo  affords  a  kind  of  cheefe,  but  quite  fat  and  butyra- 
ceous,  and  which  does  not  keep  long.  Analyzed  che- 
mically, cheefe  appears  to  partake  much  more  of  an 
animal  nature  than  butter,  or  the  milk  from  which  it 
was  made.  It  is  infoluble  in  every  liquid  except  fpirit 
of  nitre,  and  cauftic  alkaline  ley.  Shaved  thin,  and 
properly  treated  with  hot  water,  it  forms  a  very 
ftrong  cement  if  mixed  with  quicklime.*  When  *  See  Ce- 
prepared  with  hot  water,  it  is  recommended  in  the  mnt. 
Swediih  memoirs  to  be  ufed  by  anglers  as  a  bait : 
it  may  be  made  into  any  form,  is  not  foftened  by  the 
cold  water,  and  the  fillies  are  fond  of  it.  -As  a  food, 
phyficians  condemn  the  too  free  ufe  of  cheefe.  When 
new,  it  is  extremely  difficult  of  digeftion  :  when  old, 
it  becomes  acrid  and  hot ;  and,  from  Dr  Percival's  ex- 
periments, is  evidently  of  a  fceptic  nature.  It  is  a  com- 
mon opinion  that  old  cheefe  digefls  every  thing,  yet  is 
left  undigefled  itfelf ;  but  this  is  without  any  folid 
foundation.  Cheefe  made  from  the  milk  of  fheep  di- 
gefls fooner  than  that  from  the  milk  of  cows,  butislefs 
nouriihing;  that  from  the  milk  of  goats  digefls  fooner 
than  either,  but  is  alfo  the  leaf!  nourifhing.  In  general, 
it  is  a  kind  of  food  fit  only  for  the  laborious,  or  thofe 
whofe  organs  of  digeftion  are  ftrong. 

Every  country  has  places  noted  for  this  commodity  : 
thus  Chefter  and  Gloucefter  cheefe  are  famous  in  Eng- 
land ;  and  the  Parmefan  cheefe  is  in  no  lefs  repute  z- 
broad,  efpecially  in  France.  This  fort  of  cheefe  is 
entirely  made  of  fweet  cow-milk  :  but  at  Rochefort  in 
Languedoc,  they  make  it  of  ewe's  milk  ;  and  in  other 
places  it  is  ufual  to  add  goat  or  ewe's  milk  in  a  certain 
proportion  to  that  of  the  cow.  There  is  likewife  a 
kind  of  medicated  cheefe  made  by  intimately  mixing 
the  expreffed  juice  of  certain  herbs,  as  fage,  banm, 
mint,  &c.  with  the  curd  before  it  is  falhioned  into  a 
cheefe. — The  Laplanders  make  a  fort  of  cheefe  of  the 
milk  of  their  rein-deer  ;  which  is  not  only  of  great  fer- 
vice  to  them  as  food,  but  on  many  other  occafions.  It 
is  a  very  common  thing  in  thefe  climates  to  have  a 
limb  numbed  and  frozen  with  the  cold  :  their  remedy 
for  this  is  the  heating  an  iron  red  hot,  and  thruiting  it 
through  the  middle  of  one  of  thefe  cheefes  ;  they  catch 
what  drops  out,  and  with  this  anoint  the  limb,  which 
foon  recovers.  They  are  fubject  alfo  to  coughs  .and 
difeafes  of  the  lungs,  and  thefe  they  cure  by  the  lame 
fort  of  medicine :  they  boil  a  large  quantity  of  the 
cheefe  in  the  frefh  deer's  milk,  and  drink  the  decoc- 
tion in  large  draughts  warm  feveral  times  a-day.  They 
make  a  lefs  ftrong  decoction  of  the  fame  kind  alfo, 
which  they  ufe  as  their  common  drink,  for  three  or 
four  days  together,  at  feveral  times  of  the  year.     They 
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Cheefe.  do  this  to  prevent  the  mifchiefs  they  are  liable  to  from 
their  water,  which  is  otherwife  their  conilant  drink, 
and  is  not  good. 

The  hundred  weight  of  cheefe  pays  on  importation 
into  Britain  is.  ir%<L  and  draws  back  on  exportation 
is.  iid.  at  the  rate  of  6s.  8d. 

Beft  methods  of -making  cheefe  in  England.  The  doable 
Gloucefler  is  a  cheefe  that  pleafes  almoft  every  palate. 
The  beft  of  this  kind  is  made  from  new,  or  (as  it  is 
called  in  that  and  the  adjoining  counties)  covered  milk. 
An  inferior  fort  is  made  from  what  is  called  half  cover- 
ed?nilk;  though  when  any  of  thefe  cheefes  turn  out  to 
be  good,  people  are  deceived,  and  often  purchafe  them 
for  the  belt  covered  milk  cheefe  :  but  farmers  who  are 
honeit  have  them  ftamped  with  a  piece  of  wood  made  in 
the  ihape  of  a  heart,  fo  that  any  perfon  may  know  them. 

It  will  be  every  farmer's  imereft  (if  he  has  a  fuffi- 
cient  number  of  cows)  to  make  a  large  cheefe  from  one 
meal's  milk.  This,  when  brought  in  warm,  will  be 
cafily  changed  or  turned  with  the  rennet ;  but  if  the 
morning  or  night's  milk  be  to  be  mixed  with  that 
which  is  frefh  from  the  cow,  it  will  be  a  longer  time 
before  it  turns,  nor  will  it  change  fometimes  without 
being  heated  over  the  fire,  by  which  it  often  gets  dull 
or  foot,  or  fmoke,  which  will  give  the  cheefe  a  very 
difagreeable  flavour. 

When  the  milk  is  turned,  the  whey  mould  be  care- 
fully flrained  from  the  curd.  The  curd  mould  be  bro- 
ken fmall  with  the  hands  ;  and  when  it  is  equally  bro- 
ken, it  muil  be  put  by  little  at  a  time  into  the  vat, 
carefully  breaking  it  as  it  is  put  in.  The  vat  ihould 
be  filled  an  inch  or  more  above  the  brim,  that  when 
the  whey  is  preiled  out  it  may  not  fhrink  below  the 
brim ;  if  it  does,  the  cheefe  will  be  worth  very  little. 
But  firft,  before  the  curd  is  put  in,  a  cheefe-cloth  or 
ftrainer  fhould  be  laid  at  the  bottom  of  the  vat  ;  and 
this  Ihould  be  fo  large,  that  when  the  vat  is  filled  with 
the  curd,  the  the  ends  of  the  cloth  may  turn  again  over 
the  top  of  it.  When  this  is  done,  it  mould  be  taken  to 
the  prefs,  and  there  remain  for  the  fpace  of  two  hours  ; 
when  it  ihould  be  turned  and  have  a  clean  cloth  put 
under  it,  and  turned  over  as  before,  It  muil  then  be 
preffed  again,  and  remain  in  the  prefs  fix  or  eight 
hours;  when  it  ihould  again  be  turned  and  rubbed  on 
each  fide  with  fait.  After  this  it  muil  be  preiled  again 
for  the  fpace  of  1 2  or  1 4  hours  more  ;  when,  if  any 
of  the  edges  project,  they  ihould  be  pared  off":  it  may 
then  be  put  on  a  dry  board,  where  it  ihould  be  regu- 
larly turned  every  day.  It  is  a  good  way  to  have  three 
or  four  holes  bored  round  the  lower  part  of  the  vat, 
that  the  whey  may  dram  fo  perfectly  from  the  cheefe 
as  not  the  leaft  particle  of  it  may  remain. 

The  prevailing  opinion  of  the  people  of  Gloucefter- 
fhire  and  the  neighbouring  counties  is,  that  the  cheefes 
will  fpoil  if  they  do  not  fcrape  and  wath  them  when 
they  are  found  to  be  mouldy.  But  others  think  that 
foffering  the  mould  to  remain,  mellows  them,  provided 
they  are  turned  every  day.  Thofe,  however,  who  will 
have  the  mould  off,  mould  canfe  it  to  be  removed 
with  a  clean  dry  flannel,  as  the  waibing  the  cheefes 
is  only  a  means  of  making  the  moald  (which  is  a 
foecies  of  fungus  rooted  in  the  coat)  grow  again  im- 
mediately. 

Some  people  fcald  the  curd  :  but  this  is  a  bad  and 
mercenary  pra&ice  ;  it  robs  the  cheefe  of  its  fatnefs, 
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and  can  only  be  done  with  a  view  to  raife  a  greater 
quantity  of  whey  butter,  or  to  bring  the  cheeies  for- 
ward for  fale,  by  making  them  appear  older  than  they 
really  are. 

As    mofl    people    like  to  purchafe    high-coloured 
cheefe,  it  may  be  right  to  mix  a  little  annattowith  the 
milk  before  it  is  turned.  No  cheefe  will  look  yellow  with- 
out it ;  and  though  it  does  not  in  the  leaf!  add  to  the 
goodnefs,  it  is  perfectly  innocentin  its  nature  and  effects. 
It  is  not  in  the  power  of  any  perfon  to  make  good 
cheefe  with  bad  rennet  ;  therefore  the  following  re- 
ceipt ihould  be  attended  to.     Lethe  veil,   ??iaw,    ren- 
net-bag (  or  by  whatever  nameit  is  called),  be  perfectly 
fweet ;  for  if  it  be  the  leaft  tainted,  the  cheefe  will  ne- 
ver be  good.     When  this  is  fit  for  the  purpofe,  three 
pints  or   two  quarts  of  foft  water    (clean  and  fweet) 
Ihould  be  mixed  with  fait,  wherein  fhould  be  put  fweet- 
briar,  rofe  leaves  and  flowers,  cinnamon,  mace,  cloves, 
and,  in  fhort,  almoft  every  fort  of  fpice  and  aromatic 
that  can  be  procured;  and  if  thefe  are  put  into  two 
quarts  of  water,  they  mufl  boil  gently  till  the  liquor- 
is  reduced  to  three  pints,  and  care  ihould  be  taken  that 
this  liquor  is  not  fmoked.     It  fhould  be  flrained  clean 
from  the  fpices,  &c.  and  when  found  to  be  not  warmer 
than  milk  from  the  cow,   it  ihould  be  poured  upon  the 
veil  or  maw.     A  lemon  may  then  be  lliced  into  it; 
when  it  may  remain  a  day  or  two  :  After  which  it 
fhould  be  flrained  again,  and  put  in  a  bottle  ;  where, 
if  well  corked,  it  will  keep  good  for  twelve  months  or 
more.    It  will  fmell  like  a  perfume ;  and  a  fmall  quan- 
tity of  it  will  turn  the  milk,  and  give  the  cheefe  a 
pleafmg  flavour.   After  this,   if  the  veil  be  faked,  and 
dried  for  a  week  or  two  near  the  fire,  it  will  do  for  the 
purpofe  again  almoft  as  well  as  before. 

Chedder  cheefe  is  held  in  high  efleem ;  but  its 
goodnefs  is  faid  to  be  chiefly  owing  to  the  land  where- 
on the  cows  feed,  as  the  method  of  making  it  is  the 
fame  as  is  purfued  throughout  Somerfetfhire,  and  the 
adjoining  counties. 

Chelhire  cheefe  is  much  admired  ;  yet  no  people 
take  lefs  pains  with  the  rennet  than  the  Chefhire  far- 
mers. But  their  cheefes  are  fo  large  as  often  to  ex- 
ceed one  hundred  pounds  weight  each;  to  this  (and 
the  age  they  are  kept,  the  richnefs  of  the  land,  and  the 
keeping  fuch  a  number  of  cows  as  to  make  fuch  a 
cheefe  without  adding  a  fecond  meal's  milk)  their  ex- 
cellence may  be  attributed.  Indeed  they  fait  the  curd 
(which  may  make  a  difference),  and  keep  the  cheefes 
in  a  damp  place  after  they  are  made,  and  are  very  care- 
ful to  turn  them  daily. 

But  of  all  the  cheefe  England  produces,  none  is 
more  highly  efteemed  than  the  Stilton,  which  is  call- 
ed the  Par  7m fan  of  England,  and  (except  faulty)  is 
never  fold  for  lefs  than  is.  or  is.  2d.  per  pound. 

The  Stilton  Cheefes  are  ufually  made  in  fquare  vats, 
and  weigh  from  fix  to  twelve  pounds  each  cheefe.  Im- 
mediately after  they  are  made,  it  is  neceflary  to  put 
them  into  fquare  boxes  made  exactly  to  fit  them ;  they 
being  fo  extremely  rich,  that  except  ihis  precaution  be 
taken  they  are  apt  to  bulge  out  and  break  afunder. 
They  ihould  be  continually  and  daily  turned  in  thefe 
boxes,  and  mufl  be  kept  two  years  before  they  are  pro- 
perly mellowed  for  fale. 

Some  make  them  in  a  net,  fomewhat  like  a  cabbage 
net  ;  fo  that  they  appear,  when  made,  not  unlike  an  a- 
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Cfasefe     corn.    But  thefc  are  never  fo  good  as  the  other,  having 
'  a  thicker  coat,  and  wanting  all  that  rich  flavour  and 
mellownefs  which  make  them  fo  pleating^ 

It  is  proper  to  mention  that  the  making  of  thefe 
cheefes  is  not  confined  to  the  Stilton  farmers,  as  many 
others  in  Huntingdonfhire  (not  forgetting  Rutland  and 
Northamptonfhires)  make  a  fimilar  fort,  fell  them  for 
the  fame  price,  and  give  all  of  them  the  name  of  Stil- 
ton Cheefes. 

Though  thefe  farmers  are  remarked  for  cleanlinefs, 
they  take  very  little  pains  with  the  rennet,  as  they  in 
general  only  cut  pieces  from  the  veil  or  maw,  which 
they  put  into  the  milk,  and  move  gently  about  with 
the  hand,  by  which  means  it  breaks  or  turns  fo,  that 
they  eafily  obtain  the  curd.  But  if  the  method  above 
defcribed  for  making  rennet  were  put  in  praftice,  they 
would  make  their  cheefe  (till  better ;  at  leaft  they  would 
not  have  fo  many  faulty  and  unfound  cheefes  ;  for  not- 
withftanding  their  cheefes  bear  fuch  a  name  and  price, 
they  often  find  them  fo  bad  as  not  to  be  faleable ; 
which  is  probably  owing  to  their  being  fo  carelefs  a- 
bout  the  rennet. 

It  has  been  alleged,  that  as  good  cheefe  might  be 
made  in  other  counties,  if  people  would  adhere  to  the 
Stilton  plan,  which  is  this— They  make  a  cheefe  every 
morning  ;  and  to  this  meal  of  new  milk  they  add  the 
cream  taken  from  that  which  is  milked  the  night  be- 
fore. This,  and  the  age  of  their  cheefes,  have  been 
fuppofed  the  only  reafons  why  they  are  preferred  to 
others  ;  for  from  the  niceft  obfervation,  it  does  not  ap- 
pear that  their  land  is  in  any  refped  fuperior  to  that 
of  other  counties. 

Excellent  cream  cheefes  are  made  in  LincolnQnre, 
by  adding  the  cream  of  one  meal's  milk  to  milk  which 
comes  immediately  from  the  cow ;  thefe  are  preffed 
p-ently  two  or  three  times,  turned  for  a  few  days, 
and  are  then  difpofed  of  at  the  rate  of  is.  per  pound, 
to  be  eaten  while  new  with  radiihes,  fallad,  &c. 

Many  people  give  fkimmed  milk  to  pigs,  but  the 
whey  will  do  equally  as  well  after  cheefes  are  made 
from  this  milk ;  fuch  cheefes  will  always  fell  for  at 
leaft  2d.  per  pound,  which  will  amount  to  a  large  fum 
annually  where  they  make  much  butter.  The  pea- 
fants  and  many  of  the  farmers  in  the  north  of  Eng- 
land never  eat  any  better  cheefe  ;  and  though  they  ap- 
pear harder,  experience  hath  proved  them  to  be  much 
eafier  of  digeftion  than  any  new  milk  cheefes.  A 
good  markef  may  always  be  found  for  the  fale  of  them 

at  Briftol.  „,-",.      ,     »* 

Account  of  the  making  of  Parmefan  Cheefe  :  by  Mr 
Zappa  of  Milan,  in  anfwer  to  queries   from  Arthur 

Young,  Efq. 

"  Are  the  cows  regularly  fed  in  ftables  ?  —  From 
the  middle  of  April,  or  fooner  if  poffible,  the  cows 
are  fent  to  pafture  in  the  meadows  till  the  end  of  No- 
vember ufually.  , 

"  Or  only  fed  in  ftables  in  winter  ?"— When  the 
feafon  is  paft,  and  fnow  comes,  they  are  put  into 
ftables  for  the  whole  winter,  and  fed  with  hay. 

"  Do  they  remain  in  the  pafture  from  morning  till 
night  ?  or  only  in  hot  weather  ?"— Between  nine  and 
ten  in  the  morning  the  cows  are  fent  to  water,  and 
then  to  the  paftures,  where  they  remain  four  or  five 
hours  at  moft,  and  at  three  or  four  o'clock  are  driven 
to  the  ftables  if  the  feafon  is  frefh,  or  under  porticos  if 


hot ;  where,  for  the  night,  a  convenient  quantity  of    Cheefe. 
hay  is  given  them.  *"""" v 

"  In  what  months  are  they  kept  at  pafture  the 
whole  day  ?"— Moftly  anfwered  already  ;  but  it  might 
be  faid,  that  no  owner  will  leave  his  cattle,  without 
great  caufe,  in  uncovered  places  at  night.  It  hap- 
pens only  to  the  Ihepherds  from  the  Alps,  when  they 
pafs,  becaufe  it  is  impofTible  to  find  ftables  for  all  their 
cattle. 

"  What  is  the  opinion  in  the  Lodefan,  on  the  beft 
condud  for  profit  in  the  management  of  meadows  ?'' 
— For  a  dairy  farm  of  ioo  cows,  which  yields  daily  a 
cheefe  weighing  70  to  75  lb.  of  28  ounces,  are  wanted 
1000  perticas  of  land.  Of  thefe  about  800  are  Hand- 
ing meadows,  the  other  200  are  in  the  cultivation  for 
corn  and  grafs  fields  in  rotation. 

«  Do  you  milk  the  cows  morning  and  evening  ?" 

Thofe  that  are  in  milk  are  milked  morning  and 

evening,  with  exception  of  fuch  as  are  near  calving. 

"  One  hundred  cows  being  wanted  to  make  a  Lo- 
defan each  day,  it  is  fuppofed  that  it  is  made  with  the 
milk  of  the  evening  and  the  following  morning  ;  or  of 
the  morning  and  evening  of  the  fame  day  :  how  is  it  ?" 

The  100  cows  form  a  dairy  farm  of  a  good  large 

cheefe  ;  it  is  reckoned  that  80  are  in  milk,  and  20 
with  calves  fuckling,  or  near  calving.  They  reckon 
one  with  the  other  about  32  boccalis  of  32  oz.  of  milk. 
Such  is  the  quantity  for  a  cheefe  about  70  lb.  of  28 
ounces.  They  join  the  evening  with  the  morning- 
milk,  becaufe  fo  it  is  frelher  than  if  it  was  that  of  the 
morning  and  evening  of  the  fame  day.  The  morning 
milk  would  be  24  hours  old  when  the  next  morning 
the  cheefe  fhould  be  made. 

"  Do  they  Ikim  or  not  the  milk  to  make  butter 
before  they  make  the  cheefe  ?  "—From  the  evening- 
milk  all  the  cream  poffible  is  taken  away  for  butter, 
mafcarponi  (cream-cheefe),  &c.     The  milk  of  the 
morning  ought  to  be  Ikimmed  iiightly  ;  but  every  one 
fkims  as  much  cream  as  he  can.     The  butter  is  fold  on 
the  fpot  immediately  at  24  fous  ;  the  cheefe  at  about 
28  fous.     The  butter  lofes  nothing  in  weight ;  the 
cheefe  lofes  one-third  of  it,  is  fubjed  to  heat,  and  re* 
quires  expences  of  fervice,  attention,  warehoufes,  &c. 
before  it  is  fold  ;  and  a  man  in  two  hours  makes  45  to 
50  lb.  of  butter  that  is  fold  diredly.     However,  it  is 
not  poffible  to  leave  much  cream  in  the  milk  to  make 
Lodefan  cheefe,  called  grained  cheefe  ;  becaufe  if  it  is 
too  rich,  it  does  not  laft  long,  and  it  is  neceffary  to 
confume  it  while  young  and  found. 

"  Is  Parmefan  or  Lodefan  cheefe  made  every  day 
in  the  year  or  not?" — With  100  cows  it  is.  In 
winter,  however,  the  milk  being  lefs  in  quantity, 
the  cheefe  is  of  lefTer  weight,  but  certainly  more  de- 
licate. 

"  After  gathering  or  uniting  the  milk,  either  Ikim- 
med or  not,  what  is  exadly  the  whole  operation  ?"— 
The  morning  of  the  3d  of  March  1786,  I  have  feen 
the  whole  operation,  having  gone  on  purpofe  to  the 
fpot  to  fee  the  whole  work  from  beginning  10  end.  At 
16  Italian  hours,  or  ten  in  the  morning,  according  to 
the  northern  way  to  account  hours,  the  fkimming  of 
that  morning's  milk,  gathered  only  two  hours  before, 
was  finifhed.  I  did,  meanwhile,  examine  the  boiler  or 
pot.  At  the  top  it  was  eight  feet  (Englifh)  diameter, 
or  thereabout ;  and  about  five  feet  three  inches  deep, 
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Cheefe.    made  like  a  bell,  and  narrowing  towards  the  bottom 
to  about  two  one-half  feet.     They  joined  the  cream 
produced  that  morning  with  the  other  produced  by 
the  milk  of  the  evening  before.     That  produced  by 
this  lad  milk  was   double  in  quantity  to  that  of  the 
morning  milk,  becaufe  it  had  the  whole  night  to  unite, 
and  that  of  the  morning  had  only  two  hours  to  do  it, 
in  which  it  could  not  feparate  much.     Of  the  cream 
fome  was    deflined    to   make   mafcarponies    (cream- 
cheefe),  and  they  put  the  reft  into  the  machine  for 
making  butter.     Out  of  the  milk  of  the  evening  be- 
fore and  of  that  morning  that  was  all  put  together 
after  Humming,  they  took  and  put  into  the  boiler  272 
boccali,  and  they  put  under  it  two  faggots  of  wood ; 
which  being  burnt,  were  fufficient  to  give  the  milk  a 
warmth  a  little  fuperior  to  lukewarm.  Then  the  boiler 
being  withdrawn  from  the  fire,  the  foreman  put  into  it 
the  rennet,  which  they  prepare  in  fmall  balls  of  one 
ounce  each,  turning  the  ball  in  his  hand  always  kept 
in  the  milk  entirely  covered  ;  and  after  it  was  perfect- 
ly dbfolved,  he  covered  the  boiler  to  keep  the  milk 
defended,  that  it  might  not  fuffer  from  the  coldnefs  of 
the  feafon,  in  particular  as  it  was  a  windy  day.     I 
went  then  to  look  on  the  man  that  was  making  maf- 
carponies, &c.  and  then  we  went  twice  to  examine  if 
the  milk  was  fufficiently  coagulated.    At  the  18  hours, 
according  to  the  Italian  clocks,  or  noon,  the  true  ma- 
nufactory of  cheefe  began.     The  milk  was  coagulated 
in  a  manner  to  be  taken  from  the  boiler  in  pieces  from 
the  furface.     The  foreman,  with  a  itick  that  had  18 
points,  or  rather  nine  fmall  pieces  of  wood  fixed  by 
their  middle  in  the  end  of  it,  and  forming  nine  points 
in  each  fide,  began  to  break  exactly  all  the  coagulated 
milk,  and  did  continue  to  do  fo  for  more  than  half  an 
hour,  from  time  to  time  examining  it  to  fee  its  ftate. 
He   ordered  to  renew  the  fire,  and  four  faggots  of 
willow  branches  were  ufed  all  at  once  :  he  turned  the 
boiler  that  the  fire  might  act ;  and  then  the  underman 
began  to  work  in  the  milk  with  a  flick  like  the  above, 
but  with  only  four  fmaller  (ticks  at  the  top,  forming 
eight  points,  four  at  each  lide,  a  fpan  long  each  point. 
In  a  quarter  of  an  hour  the  foreman  mixed  in  the 
boiler  the  proper  quantity  of  fafFron,  and  the  milk  was 
all  in  knobs,  and  finer  grained  than  before,  by  the  ef- 
fect of  turning  and  breaking  the  coagulation,  or  curd, 
continually.     Every  moment  the  fire  was  renewed  or 
fed  ;  but  with  a  faggot  only  at  a  time,  to  continue  it 
regular.     The  milk  was  never  heated  much,  nor  does 
it  hinder  to  keep  the  hand  in  it  to  know  the  finenefs 
of  the  grain,  which  refines  continually  by  the  flick  - 
work  of  the  underman.     It  is  of  the  greateft  confe- 
quence  to  mind  when  the  grain  begins  to  take  a  con- 
fidence.    When  it  comes  to  this  ftate,  the  boiler  is 
turned  from  the  fire,  and  the  underman  immediately 
takes  out  the  whey,  putting  it  into  proper  receivers. 
In  that  manner  the  grain  fubfides  to  the  bottom  of 
the  boiler ;  and  leaving  only  in  it  whey  enough  to 
keep  the  grain  covered  a  little,  the  foreman  extending 
hhnfelfas  much  as  he  can  over  and  in  the  boiler,  unites 
with  his  hands  the  grained  milk,  making  like  a  body  of 
parte  of  it.     Then  a  large  piece  of  linen  is  run  by  him 
under  that  parte,  while  another  man  keeps  the  four  cor- 
ners of  it,  and  the  whey  is  directly  put  again  into  the 
boiler,  by  which  is  facilitated  the  means  of  railing  that 
pafte  that  is  taken  out  of  the  boiler,  and  put  for  one 
quarter  of  an  hour  into  the  receiver  where  the  whey 


was  put  before,  in  the  fame  linen  it  was  taken  from  Cheefe 
the  boiler ;  which  boiler  is  turned  again  directly  on  |j 
the  fire,  to  extract  the  mafcarpa  (whey-cheefe)  ;  and  Cheiraa- 
is  a  fecond  product,  eaten  by  poor  people.  After  the  .  *  ™" 
pafte  remained  for  a  quarter  of  an  hour  in  that  recei- 
ver, it  was  taken  out  and  turned  into  the  wooden  form 
called  fajfera,  without  any  thing  elfe  made  than  the  ro- 
tundity, having  neither  top  or  bottom.  Immediate- 
ly after  having  turned  it  into  that  round  wooden  form, 
they  put  a  piece  of  wood  like  a  cheefe  on  it,  putting 
and  increasing  gradually  weights  on  it,  which  ferve  to 
force  out  the  remnant  of  whey ;  and  in  the  evening 
the  cheefe  fo  formed  is  carried  into  the  warehoufe, 
where,  after  24  hours,  they  begin  to  give  the  fait.  It 
remains  in  that  warehoufe  for  15  or  20  days  ;  but  in 
fummer  only  from  8  to  12  days.  Meanwhile  the  air 
and  fait  form  the  craft  to  it ;  and  then  it  is  carried  in- 
to another  warehoufe  for  a  different  fervice.  In  the  fe- 
cond warehoufe  they  turn  every  day  all  the  cheeles  . 
that  are  not  older  than  fix  months  ;  and  afterwards  it 
is  enough  if  they  are  only  turned  every  48  or  60  hours, 
keeping  them  clean,  in  particular  of  that  bloom  which 
is  inevitable  to  them,  and  which,  if  neglected,  turns 
mufty,  and  caufes  the  cheefe  to  acquire  a  bad  fmell. 
The  Lodefan,  becaufe  it  is  a  province  watered,  has  a 
great  deal  of  meadows,  and  abounds  with  cows,  its 
product  being  moftly  in  cheefe,  butter,  &c.  How- 
ever, the  province  of  Pavia  makes  a  great  deal  of  that 
cheefe  ;  and  we  Milanefe  do  likewife  the  fame  from 
the  fide  of  Porte  Tofa,  Roman  a,  Ticinefe,  and  Ver- 
cillina,  becaufe  we  have  fine  meadows  and  dairy 
farms. 

CnEESE-Rennet.     See  Gailium  and  Runnet. 

CHEGOE,  or  Nigua,  the  Indian  name  of  an  in- 
fect common  in  Mexico,  and  alfo  found  in  other  hot 
countries  where  it  is  called  pique,  is  an  exceeding  fmall 
animal,  not  very  unlike  a  flea,  and  is  bred  in  theduft. 
It  fixes  upon  the  feet,  and  breaking  infenfibly  the  cu- 
ticle, it  neftlesbetwixt  that  and  the  true  ikin,  which  alfo, 
unlefs  it  is  immediately  taken  out,  it  breaks,  and  pierces 
at  laft  to  the  flefh,  multiplying  with  a  rapidity  almoft 
incredible.  It  is  feldom  difcovered  until  it  pierces  the 
true  fkin,  when  it  caufes  an  intolerable  itching.  Thefe 
infects,  with  their  aftonifhing  multiplication,  would ibon 
difpeople  thofe  countries,  were  it  lefs  eafy  to  avoid 
them,  or  were  the  inhabitants  lefs  dexterous  in  getting 
them  out  before  they  begin  to  fpread.  On  the  other 
hand,  nature,  in  order  to  leffen  the  evil,  has  not  only 
denied  them  wings,  but  even  that  conformation  of  the 
legs  and  thofe  ftrong  mnfcles  which  are  given  to  the 
flea  for  leaping.  The  poor,  however,  who  are  in  fome 
meafure  doomed  to  live  in  the  duft,  and  to  a  habitual 
neglect  of  their  perfons,  fuffer  thefe  infects  fometimes 
to  multiply  fo  far  as  to  make  large  holes  in  their  flefh, 
and  even  to  occafion  dangerous  wounds. 

CHEIRANTHUS,STOCK-GiLLiFLOWER,or7<£V/- 
ficwer  :  A  genus  of  the  29th  natural  order,  Siliquo- 
f.v  ;  and  belonging  to  the  tetradynamia  clafs  of  plants. 
The  germen  is  marked  with  a  glandulous  denticle  on 
each  fide  ;  the  calyx  is  clofe,  with  two  of  its  leaves 
gibbous  at  the  bafe  ;  the  feeds  plane.  The  fpecies  are 
1 3  ;  but  the  following  three  are  moft  worthy  of  notice. 
1.  The  cheiri,  or  common  wall-flower,  with  ligneous, 
long,  tough  roots ;  an  upright,  woody,  abiding  Italic,  di- 
vided into  many  erect  angular  branches,  forming  a  bufhy 
head  from  one  to  two  feet  high,  clofely  garnilhed  with 
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Chefran-  fpear-fhaped,  acute,  fmooth  leaves,  and  all  the  branches 
thus  terminating  in  long  erect  fpikes  of  numerous  iiowers, 
II  which  in  different  varieties  are  yellow,  bloody,  white, 
Cbdse.  ^  3>  YUe  incanus,  or  hoary  cheiranthus,  with  lig- 
N/~~*  neous,  long,  naked,  white  roots  ;  and  upright,  ilrong, 
woody,  abiding  item,  from  one  to  three  feet  high, 
branchy  at  top,  adorned  with  long,  fpear-fbaped,  ob- 
tufe,  hoary  leaves  ;  and  the  top  of  the  italk  and  all 
the  branches  terminated  by  erect  fpikes  of  flowers 
from  one  to  two  or  three  feet  long,  of  different  colours 
in  different  varieties.  3.  The  annuus,  or  ten-weeks- 
ftock,  with  an  upright,  woody,  fmooth  ftalk,  divided 
into  a  branchy  head,  12  or  15  inches  high,  garnilhed 
with  fpear-fhaped,  blunt,  hoary  leaves,  a  little  indented, 
and  all  the  branches  terminated  by  long  erecl;  fpikes 
of  numerous  flowers  of  different  colours  in  different 
•  varieties. — The  two  firft  forts  are  very  hardy  ever- 
green biennials  or  perennials  ;  but  the  laftis  an  annual 
plant,  fo  muft  be  continued  by  feed  fown  every  year  ; 
and  even  the  two  firft,  notwithftanding  their  being- 
perennial,  degenerate  fo  much  in  their  flowers  after 
the  firft  year,  that  it  will  be  proper  alfo  to  raife  an 
annual  fupply  of  them.  The  feeds  are  to  be  faved  on- 
ly from  the  plants  with  fingle  flowers  ;  for  the  double 
ones  bring  no  feeds  to  perfection.  The  feeds  are  to 
be  chofen  from  fuch  flowers  as  have  five,  fix,  or  more 
petals,  or  from  fuch  as  grow  near  to  the  double  ones. 
They  may  be  fown  in  the  full  ground  in  the  fpring, 
and  may  be  afterwards  tranfplanted.  When  fine  dou- 
bles of  the  two  firft  kinds  are  obtained,  they  may  be 
multiplied  by  flips  from  the  old  plants. 

CHEKAO,  in  natural  hiftory,  the  name  of  an  earth 
found  in  many  parts  of  the  Eaft  Indies,  and  fometimes 
ufed  by  the  Chinefe  in  their  porcelain  manufactures. 
It  is  a  hard  and  ftony  earth ;  and  the  manner  of  ufing 
it  is  this  :  they  firft  calcine  it  in  an  open  furnace,  and 
then  beat  it  to  a  fine  powder.  This  powder  they  mix 
with  large  quantities  of  water :  then  ftirring  the  whole 
together,  they  let  the  coarfer  part  fubfide ;  and  pouring 
oft"  the  reft  yet  thick  as  cream,  they  leave  it  to  fettle, 
and  ufe  the  matter  which  is  found  at  the  bottom  in 
form  of  a  foft  pafte,  and  will  retain  that  humidity  a 
long  time.  This  fupplies  the  place  of  the  earth  called 
hoache,  in  the  making  of  that  elegant  fort  of  china- 
ware  which  is  all  white,  and  has  flowers  which  feem 
formed  by  a  mere  vapour  within  its  furface.  The 
manner  of  their  ufing  it  is  this  :  they  firft  make  the 
veflel  of  the  common  matter  of  the  manufacture  ; 
when  this  is  almoft  dry,  they  paint  upon  it  the  flowers, 
or  whatever  other  figures  they  pleafe,  with  a  pencil 
dipt  in  this  preparation  of  the  chekao  ;  when  this  is 
thoroughly  dry,  they  cover  the  whole  vefTel  with  the 
varnifla  in  the  common  way,  and  bake  it  as  ufual.  The 
confequence  is,  that  the  whole  is  white:  but  the  body 
of  the  vefTel,  the  figures,  and  the  varnifh,  being  three 
different  fubftances,  each  has  its  own  particular  white ; 
and  the  flowers  being  painted  in  the  fineft  white  of 
all,  are  diftinctly  feen  through  the  varniih  upon  the 
vefTel,  and  feem  as  if  traced  by  a  vapour  only.  The 
hoache  does  this  as  well  as  the  chekao  ;  and  has  befides 
this  the  quality  of  ferving  for  making  the  porcelain 
ware  either  alone,  or  in  the  place  of  kaolin  :  the 
chekao  has  not  this  property,  nor  any  other  fubftance 
befides  this  hoache,  which  appears  to  be  the  fame  with 
the  fteaties  or  foap-roek. 

CHEKE,  (Sir  John)  a  celebrated  ftatefman,  gram- 


marian, and  divine,  of  an  ancient  family  in  theiile  of  Cheke 
Wight,  was  born  at  Cambridge  in  the  year  151 4,  and  Che-kya 
educated  at  St  John's  college  in  that  univerfity  ;  where,  y~ ~~*~ 
after  taking  his  degrees  in  arts,  he  was  nift  chofen 
Greek  lecturer,  and  in  1540  profelior  of  that  lan- 
guage, with  a  ltipend  of  40 1.  a-year.  In  this  ftation 
he  was  principally  inftrumental  in  reforming  the  pro- 
nunciation of  the  Greek  language,  which,  having  been 
much  neglected,  was  imperfecily  underftood.  About 
the  year  1543  he  was  incorporated  mafter  of  arts  at 
Oxford,  where,  we  are  told,  he  had  ftudied  for  fome 
time.  In  the  following  year  he  was  fent  to  the  court 
of  king  Henry  V1I1.  and  appointed  tutor  for  the  Latin 
language,  jointly  with  Sir  Anthony  Cooke,  to  prince 
Edward,  about  which  time  he  was  made  canon  of  the 
college  newly  founded  in  Oxford  ;  wherefore  he  muft 
have  now  been  in  orders.  On  the  acceilion  of  his 
royal  pupil  to  the  crown,  Mr  Cheke  was  firft  reward- 
ed with  a  penfion  of  100  merks,  and  afterwards  ob- 
tained feveral  confiderable  grants  from  the  crown.  In 
1550  he  was  made  chief  gentleman  of  the  privy-cham- 
ber, and  was  knighted  the  following  year  ;  in  1552, 
chamberlain  of  the  exchequer  for  life  ;  in  1553,  clerk 
of  the  council ;  and  foon  after  fecretary  of  ftate  and 
privy-councillor.  But  thefe  honours  were  of  fhort 
duration.  Having  concurred  in  the  meafures  of  the 
duke  of  Northumberland  for  fettling  the  crown  on  the 
unfortunate  Jane  Grey,  and  a&ed  as  her  fecretary 
during  the  nine  days  of  her  reign,  on  the  acceflionof 
queen  Mary,  Sir  John  Cheke  was  fent  to  the  tower, 
and  ftript  of  the  greateft  part  of  his  pofTeflions.  In 
September  1554  ne  obtained  his  liberty,  and  a  licencc- 
from  her  majefty  to  travel  abroad.  He  went  firft  to 
Baiil,  thence  to  Italy,  and  afterwards  returned  to 
Strafburg,  where  he  was  reduced  to  the  neceflity  of 
reading  Greek  lectures  for  fubfiftence.  In  1556  he 
fet  out  in  an  evil  hour  to  meet  his  wife  at  Bruflels  : 
but,  before  he  reached  that  city,  he  was  feized  by  or- 
der of  king  Philip  II.  hoodwinked,  and  thrown  into 
a  waggon ;  and  thus  ignominioufly  conducted  to  a 
fhip,  which  brought  him  to  the  tower  of  London. 
He  foon  found  that  religion  was  the  caufe  of  his  im- 
prifonment ;  for  he  was  immediately  vifited  by  two 
Romifh  priefts,  who  pioufly  endeavoured  to  convert 
him,  but  without  fuccefs.  However,  he  was  at  laft 
vifited  by  Fleckenham  ;  who  told  him  from  the  queen, 
that  he  muft  either  comply  or  burn.  This  powerful 
argument  had  the  defired  effect ;  and  Sir  John  Cheke 
accordingly  complied  in  form,  and  his  lands,  upon  cer- 
tain conditions,  were  reftored  :  but  his  remorfe  foon 
put  an  end  to  his  life.  He  died  in  September  1557, 
at  the  houfe  of  his  friend  Mr  Peter  Gfborne  in  Wood- 
ftreet,  London,  and  was  buried  in  St  Alban's  church. 
He  left  three  fons,  the  eldeft  of  whom,  Henry,  was 
knighted  by  queen  Elizabeth.  He  wrote  1.  A  Latin 
tranflation  of  two  of  St  Chryfoftom's  homilies.  Lond. 
1543.,  4to.  2.  The  Hurt  of  Sedition.  Lond.  1549, 
1576,  1641.  3.  Latin  Tranflation  of  the  Engliih  Com- 
munion Service.  Printed  among  Bucer's  opufcula. 
4.  De  pronunciatione  Grsecae.  Bafil,  1555,  8vo.  5.  Se- 
veral letters  publifhed  in  his  life  by  Strype ;  and  a 
great  number  of  other  books. 

CHE-KYANG,  or  Tche-kiang,  a  maritime  pro- 
vince of  China,  and  one  of  the  moft  confiderable  in 
the. empire  ;  is  bounded  on  the  fouth  by  Fo-kien  ;  on 
the  north  and  weft  by  Kiang-nan  and  Klangfi  ;  and 
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eiie-kyang  on  the  eaft  by  the  fea.  The  air  is  pure  and  healthful, 
°'  and  the  foil  fertile,  being  watered  by  a  number  of  ri- 
vers and  canals,  as  well  as  fprings  and  lakes.  The 
chief  produce  is  filk  ;  a  vail  quantity  of  which  is  cul- 
tivated here,  and  for  which  the  whole  country  is  cover- 
ed with  mulberry  trees.  Thefe  are  purpofely  check- 
ed in  their  growth  by  the  natives,  experience  having 
taught  them,  that  the  leaves  of  the  fmalleft  trees  pro- 
duce the  bed  filk.  The  fluffs  made  in  this  province, 
which  are  embroidered  with  gold  and  filver,  are  rec- 
koned the  beft  in  the  empire  :  and  notwithstanding  a 
vail  exportation  to  the  Japan  and  Philippine  iilands,  as 
well  as  to  every  part  of  China,  and  to  Europe,  fuch  an 
abundance  is  left  in  the  province,  that  a  complete  fuit 
of  filk  may  be  bought  here  as  cheap  as  one  of  the 
coarfeil  woollen  in  France. 

This  provinceis  alfo  remarkable  for  a  particular  fpe- 
cies  of  mufhrooms,  which  is  exported  to  every  part  of 
the  empire.  They  are  pickled,  and  then  dried  ;  when 
they  will  keep  good  for  a  whole  year.  When  ufed  they 
mull  be  foaked  in  water,  which  renders  them  as  freih 
as  at  firil.  Here  alfo  the  tallow  tree  is  met  with  ;  and 
the  province  affords  excellent  hams,  and  thofe  fmall 
gold-nihes  with  which  the  ponds  are  ufually  flocked. 

Che-kyang  contains  1 1  cities  of  the  firft  clafs,  72 
of  the  third,  and  iSfortrelTes,  which,  inEurope,  would 
be  accounted  large  cities.  The  principal  of  thefe  are, 
1.  Han^-tcheou-fou,  the  metropolis,  accounted  by  the 
Chinefe  to  be  the  paradife  of  the  earth.  It  is  four 
leagues  in  circumference,  exclufive  of  thefuburbs;  and 
the°  number  of  its  inhabitants  are  computed  at  more 
than  a  million,  and  10,000  workmen  are  fuppofedto  be 
employed  within  its  walls  in  manufacturing  of  filk.  Its 
principal  beauty  is  a  fmall  lake,  clofe  to  the  walls  on 
the  weftern  fide,  the  water  of  which  is  pure  and  lim- 
pid, and  the  banks  almoft  every  where  covered  with 
riowers.  Its  banks  are  likewife  adorned  with  halls  and 
open  galleries  fupported  by  pillars,  and  paved  with 
large  rlag-ftones  for  the  convenience  of  thofe  who  are 
fond  of  walking  ;  and  the  lake  itfelf  is  interfecled  with 
caufeways  cafed  with  cut-flone,  openings  covered  with 
bridges  being  left  in  them  for  the  pailage  of  boats.  In 
the  middle  are  two  iflands  with  a  temple  and  feveral 
pleafure-houfes,  and  the  emperor  has  a  fmall  palace  "in 
the  neighbourhood.  The  city  is  garrifoned  by  3000 
Chinefe  and  as  many  Tartars,  and  has  under  its  jurif- 
diclion  feven  cities  of  the  third  clafs.  2.  Hou-tcheou- 
fou  is  alfo  lituated  on  a  lake,  and  manufactures  an  in- 
credible quantity  of  filk,  infomnch,  that  the  tribute  of 
a  city  under  its  jurifdiction  amounts  to  more  than 
500,000  ounces  of  filver.  3.  Ning-po-fou,  by  Euro- 
peans called  Liampo,  is  an  excellent  port,  ©ppofite  to 
Japan.  Eighteen  or  twenty  leagues  from  it  is  an 
ifland  called  Tcheou-chan,  where  the  Engliih  firft  land- 
ed on  their  arrival  at  China.  4.  Ning-po  is  remark- 
able for  the  filk  manufactured  there,  which  is  much 
efteemed  in  foreign  countries,  efpecially  Japan,  where 
it  is  exchanged  for  gold,  filver,  and  copper.  5.  Chao- 
hing-fou,  fituated  in  an  extenfive  and  fertile  plain,  is  re- 
markable for  a  tomb  about  half  a  league  diftant,  which 
is  faid  to  be  that  of  Tit.  The  people  of  this  province 
are  faid  to  be  the  moil  verfed  in  chicanery  of  any  in 
China.  6.  Tchu-tcheou-fou,  remarkable  for  ha- 
ving in  its  neighbourhood  pines  of  an  extraordinary 
fize,  capable  of  containing  40  men  in  their  trunks.  The 
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inhabitants    are   ingenious,  polite,  and 
ftrangers,  but  very  fuperititious. 

CHELIDONIaS,  according  to  Pliny,  an  anniver- 
fary  wind,  blowing  at  the  appearance  of  the  fwallows  ; 
otherwife  the  Favonius,  or  Zephyrus. 

CHELIDONIUM,  Celandine,  and  Horned  or 
prickly  poppy  :  A  genus  of  the  monogynia  order, 
belonging  to  the  pentandria  clafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  2  7th  order,  Rhceadex-. 
The  corolla  is  tetrapetalous,  the  calyx  diphyllcus,  the 
filiqna  unilocular  and  linear.  There  are  fix  fpecies, 
none  of  which  are  remarkable  for  their  beauty ; 
but  one  of  them,  viz.  the  majus,  is  an  article  in 
the  materia  medica.  It  grows  on  old  walls,  among 
rubbiih,  and  in  wafte  fliady  places.  The  herb 
is  of  a  bluiih  green  colour;  the  root  of  a  deep  red  ; 
and  both  contain  a  gold- coloured  juice  :  their  fmell  is 
difagreeable,  the  tail e  fome what  bitterifh,  very  acrid, 
biting  the  mouth  ;  the  root  is  the  mofl 
juice  takes  off  warts;  cures  tetters, 
and  the  itch  ;  and,  diluted  with  milk, 
it  confumes  opaque  white  fpots  on  the  eye. — Horfes, 
cows,  goats,  and  fwine,  refufe  to  eat  the  herb. 

CHELIDONIUS  lapis,  in  natural  hiitory,  a  flone 
faid  by  the  ancients  to  be  found  in  the  ftomachs  of 
young  fwallows,  and  greatly  cried  up  for  its  virtues 
in  the  falling-iicknefs  ;  but,  from  their  defcription,  it 
appears  to  be  only  a  fpecies  of  lycodontes,  or  bufo- 
nitas.     See  Lycodontes,  and  Bufonitje. 

CHELM,  a  town  of  Poland,  capital  of  a  palatinate 
of  the  fame  name.  It  is  fituated  in  the  province  of 
Red  Ruilia.     E.  Long.  23.   30.  N.  Lat.   51.  2f. 

CHELMSFORD,  the  county  town  of  Eifex,  fitua- 
ted  on  the  river  Chelmer,  in  E.  Long.  o.  30.  N.  Lat- 
51.  40.  It  fends  two  members  to  parliament. 

CHELONE,  in  botany  :  A  genus  of  the  angiofper- 
mia  order,  belonging  to  the  didynamia  clafs  of  plants; 
and  in  the  natural  method  ranking  under  the  40th  or- 
der, Perfonatx.  The  calyx  is  quinquepartite  ;  the  rudi- 
ment of  a  fifth  filament  among  the  higheft  ftamina,  the 
capfulebilocular.  There  are  three  fpecies,  viz.  the  Gla- 
bra, the  Hirfuta,  and  thePenftemon.  They  are  natives  of 
North  America ;  and  are  herbaceous  flowery  perennials, 
with  upright  flalks  two  feet  high,  decorated  with  fpear«- 
fhaped  leaves,  and  beautiful  fpikes  of  monopetalous,  rin- 
gentflowers,  red,  rofe-coloured,  blue,  and  purple.  They 
flower  from  September  to  November,  and  are  fome- 
times  fucceeded  by  ripe  feeds  in  Britain.  They 
are  very  hardy  plants,  and  maybe  propagated  by  feeds 
fown  in  any  foil  or  fituation  ;  but  the  two  firft  multi- 
ply fo  faft  by  their  creeping  roots,  that  the  feeds  arc 
feldom  -regarded. 

CHELSEA,  a  fine  village  fituated  on  the  northern 
bank  of  the  river  Thames,  a  mile  weftward  of  Well- 
minller,  remarkable  for  a  magnificent  hofpital  of  in- 
valids and  old  decrepit  foldiers  ;  and  a  pleafure-houfe, 
called  Ranelagh,  to  which  a  great  deal  of  fine  com- 
pany refort  in  fummer  ;  and  a  noble  botanic  garden 
belonging  to  the  company  of  apothecaries.  The  royal 
hofpital  of  invalids  was  begun  by  Charles  II.  carried 
on  by  James  II.  and  finifhed  by  king  William.  It 
confiits  of  a  vail  range  of  buildings,  that  form  three 
large  fquares,  in  which  there  is  an  uncommon  air  of 
neatnefs  and  elegance  obferved.  It  is  under  the  di- 
rection of  commiflioners,  who  confift  generally  of  the 
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Ghelfea.  officers  of  ftate  and  of  war.  There  is  a  governor  with 
500 1.  falary,  a  lieutenant  governor  with  400 1.  and  a 
major,  with  250!.  befides  inferior  officers,  ferjeants,  cor- 
porals and  drums,  with  about  400  men,  who  all  do 
o-arrifon  duty;  and  there  are  above  10,000  out  pen- 
sioners who  receive  an  annuity  of  7I.  12s.  6d.  each; 
all  which  expence  is  defrayed  by  a  poundage  deducted 
from  the  army,  deficiences  being  made  good  by  par- 
liament.— The  botanic  garden  is  very  extenfive,  en- 
riched with  a  vaft  variety  of  domeftic  and  exotic 
plants,  the  original  ftock  of  which  was  given  to 
the  apothecaries  of  London  by  Sir  Hans  Sloane. — 
At  Ranelagh  Garden  and  amphitheatre  the  enter- 
tainment is  a  fine  band  of  mulic,  with  an  organ  and 


fome  of  the  belt  voices,    and   the  regale  is  tea.  and 
coffee. 

CHELTENHAM,  or  Chiltenham,  a  market 
town  of  Gloucefterihire,  feven  miles  north-eaft  of  Glou- 
cefter.  W.  Long.  2.  10.  N.  Lat.  51.  50.  It  is  chief- 
ly remarkable  for  its  mineral  waters,  of  the  fame  kind 
with  thofe  of  Scarborough.  See  Scarborough. 
'-CHEMISE,  in  fortification,  the  wall  with  which  a 
baftion,  or  any  other  bulwark  of  earth,  is  lined  for  its 
greater  fupport  and  ftrengrh :  or  it  is  the  folidity  of 
the  wall  from  the  talus  to  the  ftone-row. 

Fir t -Chemise,  a  piece  of  linen  cloth,  fteeped  in  a 
compofition  of  oil  of  petrol,  camphor,  and  other  combn- 
ftible  matters,  ufed  at  fea,  to  fet  fire  to  an  enemy's  veffeL 
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/TAY  be  defined,  The  ftudy  of  fuch  phenomena 
Definition.  _[Vi_  or  properties  of  bodies  as  are  difcovered  by 
varioafly  mixing  them  together,  and  by  expofing 
them  to  different  degrees  of  heat,  alone,  or  in  mix- 
ture, with  a  view  to  the  enlargement  of  our  know- 
ledge in  nature,  and  to  the  improvement  of  the  ufeful 
arts  :  or,  It  is  the  ftudy  of  the  effects  of  heat  and  mix- 
ture upon  all  bodies,  whether  natural  or  artificial,  with 
a  view  to  the  improvement  of  arts  and  natural  know- 
%  ledge. 
Antiquity.  The  fcience  of  chemiftry  is  undoubtedly  of  very 
high  antiquity  ;  and,  like  moil  other  fciences,  its  origin 
cannot  be  traced.  In  fcripture,  Tubal  Cain,  the  8th 
from  Adam,  is  mentioned  as  the  father  or  inftructor 
of  every  artificer  in  brafs  or  iron.  This,  however, 
does  not  conftitute  him  a  chemift,  any  more  than  a 
founder  or  blackfmith  among  us  has  a  right  to  that 
title.  The  name  of  chemift  could  only  belong  to  him, 
whoever  he  was,  who  firft  difcovered  the  method  of 
extracting  metals  from  their  ores ;  and  this  perfon 
muft  neceifarily  have  lived  before  Tubal  Cain,  as  eve- 
ry blackfmith  or  founder  muft  have  metals  ready  pre- 
pared to  his  hand.  Neverthelefs,  as  Tubal  Cain 
lived  before  the  flood,  and  the  fcience  of  chemiftry 
muft  have  exifted  before  his  time,  fome  have  con- 
jectured, that  the  metallurgic  part,  on  account  of  its 
extreme  ufefulnefs  to  mankind,  was  revealed  to  Adam 
by  God  himfelf. 

Be  this  as  it  will,  Sipkoas,  an  Egyptian,  is  confider- 
ed  by  the  chemifts  as  the  founder  of  their  fcience. 
He  was  known  by  the  Greeks  under  the  name  of 
Hermes-,  or  Mercurius  Trifmegijft/s  ;  and  is  fuppofed 
to  have  lived  more  than  1900  years  before  the  Chri- 
ftian  aera.  A  numerous  lift'of  this  philofopher's  works 
is  given  by  Clemens  Alexandrinus  ;  but  none  of  them 
are  now  to  be  found,  nor  do  any  of  them  appear  to 
have  been  written  profefTedly  on  chemiftry. 

Two  illuftrious  Egyptians,  of  the  name  of  Hermes, 
are  recorded  by  ancient  authors.  The  elder  fuppofed 
to  be  the  fame  with  Mzzraim,  the  grandfon  of  Noah, 
the  Hermes  of  the  Greeks,  and  Mercury  of  the  Ro- 
mans. The  younger  Hermes  lived  a  thoufand  years 
afterwards  ;  and  is  fuppofed  to  have  reftored  the  fci- 
ences after  they  had  fallen  into  oblivion,  in  confe- 
rence of  an  inundation  of  the  Nile.     No  lefs  than 
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36,000  books  are  faid  to  have  been  written  under  the 
name  of  Hermes  ;  but,  according  to  Jamblichus,  a  cu- 
ftom  prevailed  of  inferibing  all  books  of  fcience  with 
the  name  of  Hermes.  Some  authors  deny  the  exift- 
ence  of  Hermes,  and  maintain  that  his  hiftory  is  alle- 
gorical. 

As  the  fcience  of  chemiftry" is  fuppofed  to  have  been 
well  known  to  the  Egyptians,  Mofes,  who  was  fkilled 
in  their  wifdom,  is  thence  ranked  among  the  number 
of  chemifts  ;  a  proof  of  whofe  ikill  in  this  fcience  is 
thought  to  be,  his  difTolving  the  golden  calf  made  by 
the  Ifraelites,  fo  as  to  render  it  potable. 

Of  all  the  Greeks  who  travelled  into  Egypt  in  or- 
der to  acquire  knowledge,  Democritus  alone  was  ad- 
mitted into  their  myfteries.  The  Egyptian  prielts  are 
laid  to  have  taught  him  many  chemical  operations ; 
among  which  were  the  art  of  foftening  ivory,  of  vi- 
trifying flints,  and  of  imitating  precious  ftones.  Dr 
Black,  however,  is  of  opinion,  that  Democritus  knew 
nothing  more  of  thefe  arts  than  that  of  making  a  coarfe 
kind  of  glafs,  as  no  mention  is  particularly  made  of  his 
imitating  any  other  precious  Itone  than  the  emerald, 
whofe  colour  is  green  ;  and  the  coarfer  the  glafs  the 
greener  it  is. 

After  the  time  of  Democritus,  we  may  know  that 
conliderable  improvements  were  made  in  chemiftry,  as 
phyficians  began  to  make  ufe  of  metallic  preparations, 
as  cerufe,  verdegris,  litharge,  &c.  Diofcorides  de- 
fcribes  the  diitillation  of  mercury  from  cinnabar  by  means 
of  an  embic,  from  which,  by  adding  the  Arabic  Al, 

The  art  of  diitillation,  how- 
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ever,  at  that  time  was  in  a  vtrj  rude  ftate  ;  the  ope- 
ration being  performed  chiefly  by  feparating  the  air, 
and  more  fubtle  part  of  tar,  from  the  reft  of  the  matter. 
This  was  done  by  putting  the  matter  to  be  diftilled  in- 
to a  vefTel,  the  mouth  of  which  was  covered  with  a 
wet  cloth  ;  and  by  this  the  fteams  of  afcending  va- 
pour were  condenfed,  which  were  afterwards  procured 
by  wringing  out  the  cloth.  No  other  diftillation,  be- 
fides  this  kind,  is  mentioned  by  Galen,,  Oribafius,  JEW- 
an,  or  Paulus  iEgineta. 

The  precife  time  is  not  known  when  the  three  mine- 
ral acids  were  firft  difcovered ;  though,  as  no  mention  is 
made  of  them  by  Geber,  Avicenna,  or  Roger  Bacon,  it 
is  probable  that  they  were  not  known  in  the  12th  cen- 
tury. 
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tury.  Raymond  Lully  gives  fome  hints  of  his  being 
acquainted  with  the  marine  acid ;  whence  it  is  pro- 
bable, that  it  was  difcovered  towards  the  end  of  the 
1 3th,  or  beginning  of  the  1 4th  century. 

Several  chemical  facts  are  related  by  Pliny,  particu- 
larly the  making  of  glafs,  which  he  afcribes  to  the  fol- 
lowing accident.  "  Some  merchants  in  the  Levant,  who 
had  nitre  on  board  their  fhip,  having  occafion  to  land, 
lighted  a  fire  on  the  fand  in  order  to  prepare  their  food. 
To  fupport  their  vefi'els  they  took  fome  of  the  lumps 
of  nitre  with  which  their  fhip  was  loaded :  and  the  fire 
acting  on  thefe,  melted  part  of  them  along  with  the 
fand,  and  thus  formed  the  tranfparent  fubftance  called 
glafs,  to  the  great  furprife  of  the  beholders."  But  it 
is  probable,  that  the  art  of  glafs-making  was  known 
long  before  ;  and  it  is  by  no  means  likely  that  it  took 
its  rife  from  fuch  an  accident. 

The  next  traces  we  find  of  chemiilry  are  to  be  ex- 
tracted from  the  extravagant  purfuits  of  the  Alcheinijlsy 
who  imagined  it  poflibie  to  convert  the  bafer  metals 
into  gold  or  diver.  The  firft  mention  we  find  of  this 
ftudy  is  by  Julius  Firmicus  Maternus,  who  lived  in  the 
beginning  of  the  fourth  century,  and  fpeaks  of  it  as  a 
well  known  purfuit  in  his  time,  ^neas  Blafius,  who 
lived  in  the  fifth  century,  likewife  fpeaks  of  it ;  and 
Suidas  explains  the  term  by  telling  us,  that  it  is  the  art 
of  making  gold  and  filver.  He  tells  us,  that  Diocle- 
fian,  when  perfecuting  the  Chriftians,  forbad  all  che- 
mical operations,  left  his  fubjects  fhould  difcover  the  art 
of  making  gold,  and  thus  be  induced  to  rebel  againft 
him.  He  fuppofes  alfo,  that  the  Argonautic  expe- 
dition was  only  an  attempt  to  procure  a  fkin  or  parch- 
ment, on  which  was  written  the  recipe  for  making 
gold.  It  is  a  common  practice,  however,  in  fome 
places  where  gold  is  wafhed  down  in  fmall  particles  by 
brooks  and  rivulets  from  the  mountains,  to  fufpend  in 
the  water  thefkins  of  animals  havh  0  ,vOol  or  hair  upon 
them,  in  order  to  detain  the  heavier  particles  which 
contain  the  gold ;  and  this  probably  gave  rife  to  the  fable 
of  the  golden  fleece.  Suidas,  however,  who  lived  as 
late  as  the  tenth  century,  deferves  very  little  credit, 
efpecially  as  alchemy  is  not  mentioned  by  any  ancient 
author. — The  Arabian  phyficians  afford  the  moil  clear 
and  diftinct  evidence  concerning  alchemy.  Avicenna, 
who  lived  in  the  tenth  century,  is  faid  by  a  difciple  of 
his  to  have  wrote  upon  alchemy  ;  he  mentions  alfo 
rofe- water,  and  fome  other  chemical  preparations;  and 
in  the  12th  century  we  find  phyficians  advifed  to  cul- 
tivate an  acquaintance  with  the  chemifts  ;  and  another 
of  the  Arabian  writers  fay,  that  the  method  of  pre- 
paring rofe- water,  &c.  was  then  well  known. — From 
this  evidence  of  the  exiftence  of  alchemy  among  the 
Arabians,  with  the  prefatory  article  dl,  to  denote 
the  greatnefs  of  the  fcience,  it  has  been  conjectured, 
that  the  doctrine  of  the  tranfmutation  of  metals  firft 
took  its  rife  among  the  Arabians,  and  was  introduced 
into  Europe  by  means  of  the  Crufades,  and  by  the  ra- 
pid conquefts  of  the  Arabians  themfelves  in  Europe 
as  well  as  in  Afia  and  Africa.  Europe  at  that  time 
had  been  in  a  ftate  of  the  greateft  barbarity  from  the 
incurlions  of  the  northern  nations  ;  but  the  Arabians 
contributed  to  revive  fome  of  the  fciences,  and  intro- 
duced alchemy  among  the  reft,  which  continued  till 
the  middle  of  the   1 7th  century  ;  at  which  time  the 
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of  its  profeffors   rofe    to   the  greateft 
height.  n 

Though  the  pretenfions  of  the  alchemifts  are  now  No  credit 
univerfally  refuted,  yet  from  fome  of  the  difcoveries  due  to  the^ 
which  have  been  made  in  chemiftry,  we  are  even  yet  do&nne  cf 
in  danger  of  giving  fome  credit  to  the  poffibility  of tranfmuta" 
the  procefs  of  tranfmutation.     When  we  confider  that 
the  metals  are  bodies  compounded  of  parts  which  we 
can  take  away  and  reftore,  and  that  they  are  clofely 
allied  to  one  another  in  their  external  appearance,  we 
may  be  inclined  to  think  favourably  even  of  the  pro- 
jects of  the  alchemifts.     The  very  feparation  of  the 
metals  from  their  ores,  the  depriving  them  of  their 
ductility  and  malleability,  and  the  reftoration  of  thefe 
properties  to  them  at  pleafure,  will  appear  very  fur- 
priling  to  thofe  who  are  unacquainted  with  chemifhy. 
There  are  alfo  proceffes  of  the  more  difficult  kind,  by        X2 
which  quicklilver  may  be  produced  from  metals  that  Quickfilver 
are  commonly  folid,  as  from  lead.     Some  of  thefe  we  produced 
find  in  Boerhaave,  Boyle,  &c.  authors  of  the  greateft  from  leati- 
credit,  who  both  fpeak  of  the  operation  and  product 
as  realities  of  which  they  were  convinced  by  their  own 
experience.    Thefe  have  been  urged,  not  without  fome 
plaufibility,  in  favour  of  the  tranfmutation  of  the  im- 
perfect metals  into  gold ;  and  hence  the  delufions  of 
alchemy  were  not  confined  to  the  vain,  the  ignorant, 
and  the  ambitious  part  of  mankind  ;  but  many  ingeni- 
ous and  learned  men,  who  took  pleafure  in  the  ftudy 
of  nature,  have  been  feduced  into  this  unhappy  pur- 
fuit.    This  happened  chiefly  in  Germany,  where  the 
variety  of  mines  naturally  turned  the  thoughts  of  che- 
miits  principally  towards  the  metals,  though  the  nu- 
merous failures  of  thofe  who  had  attempted  this  art 
ought  to  have  taught  them  better. 

About  the  beginning  of  the  16th  century,  the  pre- 
tenders to  alchemy  were  very  numerous,  and  a  multi- 
tude of  knaves,  who  had  beggared  themfelves  in  the  at- 
tempt, now  went  about  to  enfnare  others,  performing 
legerdemain  tricks,  and  caufing  people  believe  that 
they  could  actually  make  gold  and  filver.  A  number 
of  the  tricks  they  made  ufe  of  are  to  be  met  with  in  Le- 
mery.  Many  books,  with  the  fame  defign  of  impofmg 
upon  mankind,  were  written  upon  the  fubject  of  al- 
chemy. They  affumed  fictitious  names  of  the  greatefl 
antiquity,  and  contained  rules  for  preparing  the  philo- 
fopher's  ftone ;  a  fmall  quantity  of  which  thrown  into 
a  bafe  metal  fhould  convert  the  whole  into  gold.  They 
are  wrote  in  a  myfterious  ilyle,  without  any  diftinct 
meaning  ;  and  though  fometimes  proceffes  are  clearly 
enough  defcribed,  they  are  found  to  be  falfe  and  deceit- 
ful upon  trial,  the  products  not  anfwering  the  preten- 
fions of  the  authors.  Their  excufe  was,  that  it  was 
vain  to  expeel  plain  accounts  of  thefe  matters,  or  that 
the  books  on  thefe  fubjects  fhould  be  written  diftinctly 
and  clearly  ;  that  the  value  of  gold  was  in  proportion 
to  its  fcarcity,  and  that  it  might  be  employed  to  bad 
purpofes  :  they  wrote  only  for  the  laborious  and  judi- 
cious chemifts,  who  would  underftand  them  provided 
they  made  themfelves  acquainted  with  the  metals  by 
ftudy  and  experience.  But  in  fact,  no  diftinct  mean- 
ing has  ever  been  obtained,  and  the  books  have  only 
ferved  to  delude  and  betray  a  great  number  of  others 
into  the  lofs  of  their  lives. 

But  though  the  alchemifts  failed  in  the  execution  of 
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their  grand  project,  we  mull  flill  own  ourf elves  indebt- 
ed to  them  for  many  difcoveries  brought  to  light  du- 
ring the  time  they  vainly  fpent  their  labour  in  the  ex- 
pectation of  making  gold.  Some  of  thefe  are  the  me- 
thods of  preparing  fpirit  of  wine,  aquafortis,  volatile 
alkali,  vitriolic  acid,  and  gun  powder.  Medicine  too 
was  indebted  to  them  for  feveral  valuable  remedies  ; 
whence  alfo  it  appears  that  many,  who  had  walled  their 
time  in  the  vain  purfuit  of  the  philofopher's  Hone, 
thought  of  trying  fomeof  their  molt  elaborate  prepa- 
rations in  the  cure  of  difeafes  ;  and  meeting  with  fome 
fuccefs,  they  prefumed  that  difeafes  were  only  to  be 
cured  by  the  aififtance  of  chemiftry  ;  and  that  the  moft 
elaborate  of  all  its  preparations,  the  philofophers  ftone, 
would  cure  all  difeafes.  Some  cures  they  performed 
did  indeed  awaken  the  attention  of  phyliciaus  ;  and 
they  introduced  the  ufe  of  opium,  which  had  formerly 
been  accounted  poifonous.  They  fucceeded  alfo  in  the 
cure  of  the  venereal  difeafe,  which  had  lately  made  its 
appearance,  and  baffled  the  regular  phylicians  ;  but 
the  chemilts,  by  giving  mercury,  put  a  Hop  to  its  ra- 
vages, and,  thus  introduced  this  valuable  article  into 
the  materia  medica. 

The  moft  famous  of  the- chemical  profelfors  was  Pa- 
racelfus, well  known  for  his  arrogance,  abfurdity,  and 
proiiigacy.  He  was  bred  to  the  itudy  of  medicine  ; 
but  becoming  acquainted  with  the  alchemiits,  travelled 
about  in  the  character  of  a  phyfician,  and  was  at  great 
pains  to  collect  powerful  medicines  from  all  quarters. 
Thefe  he  ufed  with  great  freedom  and  boldnefs.  His 
fuccefs  in  fome  cafes  operated  fo  upon  the  natural  ar- 
rogance and  felf-fufficiency  of  his  difpolition,  that  he 
formed  a  deiign  of  overturning  the  whole  fyitem  of 
medicine,  and  fupplying  a  new  one  from  chemiltry  : 
and  indeed  he  found  but  very  weak  adverfaries  in  the 
fubtle  theories  of  Galen  with  the  refinements  of  the  A- 
rabian  phylicians,  which  only  prevailed  in  his  time  ; 
and  he  no  doubt  had  fome  lhare  in  banilhing  that  ve- 
neration which  had  been  fo  long  entertained  for  thefe 
celebrated  peribnages. 

From  the  time  of  Paracelfus,  chemiltry  began  eve- 
ry where  to  affiime  a  new  face.  In  Great  Britain, 
Lord  Verulam  amufed  himfelf  at  his  leifure  hours 
with  forming  plans  for  promoting  the  fciences  in  ge- 
nera},, efpecially  thofe  which  related  to  the  itudy  of 
nature.  He  foon  found  that  chemiltry  might  turn 
out  one  of  the  moft  ufeful  and  comprehenlive  branches 
of  natural  philofophy,  and  pointed  out  the  means  of  its 
improvement.  A  number  of  experiments  were  propo- 
fed  by  him  :  but  he  obferved,  that  the  views  of  che- 
milts were  as  yet  only  adapted  to  explain  their  parti- 
cular operations  on  metals, ;  and  he  obferved,  that, 
initead  of  the  abftrufe  and  barren  philofophy  of  the 
times,  it  was  necellary  to  make  a  very  large  collec- 
tion of  facts,  and  to  compare  them  with  each  other 
very  maturely  and  caution  uy,  inorder  to  difcover  the 
common  caufes  and  circumftances  of  connection  up- 
on which  they  all  depend.  He  did  not,  however, 
make  any  confiderable  difcoveries,  and  his  works  are 
tedious  and  difagreeable  to  the  reader. 

A  fuperior  genius  to  Lord  Verulam  was  Mr  Boyle, 
who  was  born  the  very  day  that  the  former  died.  His 
circumftances  were  opulent,  his  manners  agreeable  -,  he 
was  endowed  by  nature  with  a  goodnefs  of  heart ;  and 
hh  inclination  led  him  entirely  to  the  itudy  of  nature, 


which  he  was  belt  pleafed  with  cultivating  in  the  way 
of  experiment.  He  confidered  the  weight,  lpring,  and 
qualities  of  the  air  ;  and  wrote  ,on  hydroftatics  and 
other  fubjects  ;  and  was  poffelied  of  that  happy  pene- 
tration and  ingenuity  fo  well  fuited  to  the   making  of 
experiments  in  philofophy,  which  ferves  to  deduce  the 
molt  ufeful  truths  from  the  moft  ample  and  feemingly 
inligniiicant    facts.     As   chemiftry  was  his  favourite 
fcience,  he  fpared  no  pains  to  procure  from  chemilts  of 
greateft  note  the  knowledge  of  curious  experiments, 
and  entertained  a  number  of  operators  conftantly  about 
him.  His  difcoveries  are  related  in  an  eafy  ftyle  ;  and 
though  rather  copious,  fuited  to  the  tafte  of  the  times 
in  which  he  lived,  and  free  from  that  abfurd  and  my- 
lterious  air  which  formerly  prevailed  in  chemical  wri- 
tings :  nor  does  he  betray  a  deiign  of  concealing  any 
thing  except  fome  particulars  which  were  communica- 
ted to  him  under  the  notion  of  fecrecy,  or  the  know- 
ledge of  which  might   do  more  harm  than  good.     It 
is  objected  indeed,  that  he  betrays  a  good  deal  of  cre- 
dulity with  regard  to  facts  which  w  ere  given  on  the 
faith  of  others,  and  which  may  feem  incredible  ;  but 
this  proceeded  from  his  candour,  and  his  being  little 
difpofed  to  fufpect  others.     He  lhowed  the    neceffary 
connection  between  philofophy  and  the  arts ;  and  faid, 
that  by  attending  the  lliop  of  a   workman,  he  learned 
more  philofophy  than  he  had  done  in  the  fchools  for  a 
long  time.     Thus  his  writings   lhowed  an  univerfal 
tafte  for  the  Itudy  of    nature,  which   had  now   made 
fome  advances  in  the  other  parts  of  the  world. 

Agricola  is  one  of  the  firft  and  belt  authors  on  the 
fubject  of  metallurgy.  Being  born  in  a  village  in  Mif- 
nia,  a  country  abounding  in  mines  and  metallurgic 
works,  he  defcribed  them  exactly  and  copioufly.  He 
was  a  phyfician,  and  cotemporary  with  Paracelfus,  but 
of  a  character  Ytry  different.  LTis  writings  are  clear 
and  inltructive,  as  thofe  of  Paracelfus  are  obfcure  and 
ufelefs.  Lazarus  Erker,  Schinder,  Schlutter,  Hcnkel, 
&c.  have  alfo  written  on  metallurgy,  and  defcribed 
the  art  of  allaying  metals.  Anthony  Neri,  Dr  Mer- 
ret,  and  the  famous  Kunkel  (who  difcovered  the  phof- 
phorus  of  urine),  have  defcribed  very  fully  the  arts  of 
making  glafs,  enamels,  imitations  of  precious  ftones, 
&c.  :  but  their  writings,  as  well  as  thofe  of  fucceeding 
chemifts,  are  not  free  from  the  illufions  of  alchemy  :  fo 
true  it  is,  that  an  obltinate  and  inveterate  malady  ne- 
ver difappears  at  once,  without  leaving  traces  behind. 
In  a  ihort  time,  however  the  alchemical  phrenzy  was 
attacked  by  many  powerful  antagonilts,  who  contri- 
buted to  refcue  the  fcience  of  chemiltry  from  an  evil 
which  at  once  difgraced  it  and  retarded  its  progrefs. 
Among  thefe,  the  molt  diftinguifiied  are  Kirchei"  a  Je- 
fuit,  andConringius  a  phyfician,  who  wrote  with  much 
fuccefs  and  reputation. 

About  the  year  1650  the  Royal  Society  wras  form- 
ed by  a  number  of  gentlemen  who  were  unwilling  to 
engage  in  the  civil  wars  ;  and  being  ftruck  with  the 
extennve  views  of  Lord  Verulam  and  Mr  Boyle,  con- 
tributed to  the  expence  of  coitly  experiments.  This 
example  appeared  fo  noble,  and  the  defign  fo  good, 
that  it  has  been  followed  by  all  the  civilized  ftates  of 
Europe,  and  has  met  with  the  protection  of  their  re- 
fpective  fovereigns;  and  from  thefe  chemiftry  has  re- 
ceived, confiderable  improvements.  In  France,  Geof- 
froy,  Lemery,  Reaumur,  &c.  came  to  be  diflinguilh- 
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ed  ;  and  in  Germany  Margraaf,  Pott,  and  others,  have 
made  a  confiderable  figure  in  thofe  focieties.  Kunc- 
kel,  Begar,  Stahl,  and  Hoffman,  &c.  have  done  great 
fervice  to  fociety,  by  introducing  new  arts,  and  the  nu- 
merous improvements  they  have  made. 

The  chemifls  who  have  made  a  figure  in  Germany 
and  France  are  more  in  number  than  thofe  whom  Bri- 
mentsmade  tain  has  produced.  In  France,  the  fociety  was  en- 
bydifferent  COuraged  by  the  fovereign  ;  and  in  it  they  have  divert- 
ed themfelves  of  that  myfterious  air  which  was  affect- 
ed in  former  ages.  In  Germany,  the  richnefs  of  the 
country,  and  the  great  variety  of  mines,  by  turning  the 
attention  of  chemifts  to  the  metals,  have  given  that 
alchymiftical  air  to  their  writings  which  we  obferve  in 
them.     The  number  of  thofe  who  have  applied  them- 
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felves  to  chemiftry  is  very  fmall  in  England,  owing  to 
the  great  improvements  made  by  Sir  Ifaac  Newton  in 
the  fciences  of  aftronomy  and  optics  ;  which,  by  turn- 
ing the  general  attention  that  way,  has  occailoned  what 
may  be  called  a  neglect  of  chemiftry.  But  if  their 
number  be  inconiiderable,  they  are  by  no  means  infe- 
rior in  merit  and  fame.  The  name  of  Boyle  has  always 
been  held  in  the  higheft  efteem,  as  well  as  that  of  Hales, 
for  the  analyfis  he  has  made  of  the  air.  Sir  Ifaac 
Newton  alone  has  done  more  to  the  eftabliming  a  ra- 
tional chemical  theory  than  ever  was  done  before.  Of 
late,  the  tafte  for  the  ftudy  has  became  more  general, 
and  many  ufeful  books  have  appeared  j  fo  that  it  is  to 
be  hoped  they  will  foon  excel  in  this  branch  of  fcience, 
as  they  have  done  in  all  the  reft. 
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According  to  the  definition  we  have  given  of  this 
fcience,  the  theory  of  it  ought  to  confift  in  a 
thorough  knowledge  of  all  the  phenomena  which  refult 
from  every  pofTrble  combination  of  its  objects  with  one 
another,  or  from  expofmg  them  in  all  poffible  ways  to 
thofe  fubftances  which  chemifts  have  found  to  be  the 
molt  adive  in  producing  a  change.  So  various,  how- 
ever, and  fo  widely  extended  are  the  objects  of  che- 
miftry (comprehending  all  terreftrial  bodies  whatever), 
that  a  knowledge  of  this  kind  is  utterly  unattainable  by 
man.  The  utmoft  that  can  be  done  in  this  cafe  is,  to 
give  fome  account  of  the  phenomena  which  accompany 
the  mixtures  of  particular  fubftances,  or  the  appearan- 
ces they  put  on  when  expofed  to  heat ;  and  thefe  have 
been  already  fo  well  afcertained,  that  they  may  now  be 
laid  down  as  rules,  whereby  we  may,  with  a  good 
deal  of  certainty,  judge  of  the  event  of  our  experi- 
ments, even  before  they  are  made. 

Here  we  muft  obferve,  that  though  the  objeds  of 
chemiftry  are  as  various  as  there  are  different  fubftan- 
ces in  the  whole  fyftem  of  nature,  yet  they  cannot  all 
be  examined  with  equal  eafe.  Some  of  thefe  fub- 
ftances act  upon  others  with  great  violence  ;  and  the 
greater  their  activity,  the  more  difficultly  are  they 
themfelves  fubjeded  to  a  chemical  examination.  Thus, 
fire,  which  is  the  molt  active  body  in  nature,  is  fo 
little  the  fubject  of  examination,  that  it  hath  hi- 
therto baffled  the  ingenuity  of  the  greateft  philofo- 
phers  to  underftand  its  compofition.  This  fubftance, 
therefore,  though  it  be  the  principal,  if  not  the  only 
agent  in  chemiftry,  is  not  properly  an  objeft  of  it,  be- 
caufe  it  cannot  be  made  a  fubjed  of  any  chemical  ope- 
ration. 

It  hath  been  cuftomary  to  confider  all  bodies  as  com- 
pofed  of  certain  permanent  and  unchangeable  parts 
called  ele?nsnts ;  and  that  the  end  of  chemiftry  was  to_ 
refolve  bodies  into  thefe  elements,  and  to  recompofe 
them  again  by  a  proper  mixture  of  the  elements 
when  fo  feparated.  Upon  this  fuppofition  the  alche- 
mifts  went  ;  who,  fuppofing  that  all  bodies  were  com- 
pofed  of  fait,  fulphur,  and  mercury,  endeavoured  to 
find  out  the  proportions  in  which  thefe  exifted  in  gold, 
and  then  to  form  that  metal  by  combining  them  in  a 
fimilar  manner.  Had  they  taken  care  to  afcertain  the 
real  exiftence  of  their  elements,  and,  by  mixing  them 
logcther,  compofed  any  one  metal  whatever,  though 
Vol.  IV. 


but  a  grain  of  lead,  the  leaft  valuable  of  them  all  ;. 
their  pretentions  would  have  been  very  rational  and 
well  founded ;  but  as  they  never  afcertained  the  exift- 
ence of  fuch  elementary  bodies,  it  is  no  wonder  that 
their  labours  were  never  attended  with  fuccefs.  24 

Another  fet  of  elements  which  were  as  generally  Mr  Toyle** 
received,  and  indeed  continue  to  be  fo  in  fome  mea-  opinion, 
fure  to  this  day,  are  fire,  air,  earth,  and  water. — 
This  dodrine  of  elements  was  ftrenuoufly  oppofed  by 
Mr  Boyle  ;  who  endeavoured  to  prove,  that  fire  was 
not  an  element  per  fe,  but  generated  merely  from  the 
motion  of  the  particles  of  terreftrial  bodies  among  one 
another  ,-  that  air  was  generally  produced  from  the  fub- 
ftance of  folid  bodies  ;  and  that  water,  by  a  great  num- 
ber of  diftillations,  was  converted  into  earth.     His  ar- 
guments, however,  concerning  fire  were  not  at  all  con- 
clufive  ;  nor  does  the  expulfion  of  air  from  fixed  bo- 
dies prove  that  any  of  their  folid  parts  were  employ- 
ed in  the  compofition  of  that  air ;  as  later  difcoveries 
have  ffiown  that  air  may  be  abforbed  from  the  external 
atmofphere,  and  fixed  in  a  great  number  of  folid  fub- 
ftances.   His  aflertion  concerning  water  deferves  much 
confideration,  and  the  experiment  is  well  worth  re- 
peating ;  but  it  does  not  appear  that  he,  or  any  other 
perfon,    ought   to   have  relied  upon  the  experiment 
which  was  intended  to  prove  this  tranfmutation.    The 
fad  was  this.     Having  defigned  to  try  the  poffibility 
of  reducing  water  to  earth  by  repeated  diftillations, 
he  diftilled  an  ounce  of  water  three  times  over  himfelf, 
and  found  a  fmall  quantity  of  earth  always  remaining. 
He  then  gave  it  to  another,  who  diftilled  it  197  times. 
The  amount  of  earth  from  the  whole  diftillations  was 
fix  drams,  or  |ths  of  the  quantity  of  water  employed  j 
and  this  earth  was  fixed,  white,  and  infoluble  in  wa- 
ter.— Here  it  is   evident,  that  great  fufpicions  muft 
lie  againft  the  fidelity  of  the  unknown  operator,  who 
no  doubt  would  be  wearied  out  with  fnch  a  number 
of  diftillations.     The  affair  might  appear  trivial    to 
him  ;  and  as  he  would  perhaps  know  to  which  fide  Mr 
Boyle's  opinion  inclined,  he  might  favour  it,  by  mix- 
ing fome  white  earth  with  the  water.     Had  the  ex- 
periment been  tried  by  Mr  Boyle's   own  hand,  his 
known  charader  would  have  put  the  matter  beyond  a 
doubt. 

The  decompofition  of  water,  however,  in  another 
way,  by  the  combination  of  one  part  of  it  with  the 
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phlogiftic,  and  another  with  the  earthy  part  of  a  metal, 
is  now  well  afcertained,  and  ihe  experiments  which 
led  to  the  difcovery  are  treated  of  under  the  articles 
Aerology  and  Water. 

Even  the  exiftence  of  earth  as  an  element  appears 
as  dubious  as  that  of  the  others  ;  for  it  is  certain  that 
there  is  no  fpecies  of  earth  whatever,  from  which  we 
can  produce  two  diflimilar  bodies,  by  adding  their  o- 
ther  component  parts. — Thus,  the  earth  of  alum  has 
all  the  characters  of  fimplicity  which  we  can  delire  in 
any  Terr eftrial  fubftance.  It  is  white,  infrpid,  inodo- 
rous, and  perfectly  fixed  in  the  fire  ;  neverthelefs,  it 
feems  to  be  only  an  element  of  that  particular  body 
called  alum ;  for  though  alum  is  compofed  of  a  pure 
earth  and  vitriolic  acid  joined  together,  and  Epfomfalt 
and  felenite  are  both  compofed  of  a  pure  earth  com- 
bined with  the  fame  acid  ;  yet  by  adding  oil  of  vitriol 
to  the  earth  of  alum,  in  any  pofTible  way,  we  ihall  ne- 
ver be  able  to  form  either  Epfom  fait  or  felenite.  In 
like  manner,  though  all  the  imperfect  metals  are  com- 
pofed of  inflammable  matter  joined  with  an  earthy  ba- 
ils ;  yet  by  adding  to  earth  of  alum  any  proportion 
we  pleafe  of  inflammable  matter,  we  Ihall  never  pro- 
duce a  metal ;  and  what  is  ftill  more  mortifying,  we 
can  never  make  the  earthy  balis  of  one  metallic  fub- 
ftance produce  any  other  metal  than  that  which  it  ori- 
ginally compofed. 

A  little  conhderation  upon  the  fubject  of  elements 
will  convince  us,  not  only  that  no  fuch  bodies  have  ever 
yet  been  difcovered,  but  that  they  never  will ;  and  for 
this  plain  reafon,  that  they  muft  be  in  their  own  nature 
inviiible. — The  component  parts  of  any  fubftance  may 
with  propriety  enough  be  called  the  elements  of  that 
fubltance,  as  long  as  we  propofe  carrying  the  decom- 
poiition  no  farther  ;  but  thefe  elements  have  not  the 
leaft  property  refembling  any  fubitance  which  they 
compofe.  Thus,  it  is  found  that  the  compound  fait 
called  fal  ammoniac,  is  formed  by  the  union  of  an  acid 
and  an  alkali :  we  may  therefore  properly  enough  call 
thefe  two  the  elements  offal  ammoniac  ;  but,  taken  fe- 
parately,  they  have  not  the  leaft  refemblance  to  the 
compound,  which  is  formed  out  of  them.  Both  the 
acid  and  alkali  are  by  tliemfelves  fo  volatile  as  to  be 
capable  of  diffipation  into  an  invifible  vapour  by  the 
heafbf  one's  hand  ;  whereas,  when  joined  together, 
they  are  fo  fixed  as  almoft  to  endure  a  red  heat  with- 
out going  off.  If,  again,  we  were  to  feek  for  the  ele- 
ments of  the  acid  and  alkali,  we  muft  not  expect  to 
find  them  have  any  properties  refembling  either  an  acid 
or  an  alkali,  but  others  quite  different.  Any  com- 
mon element  of  all  bodies  muft  therefore  be  a  fubftance 
which  has  no  property  fimilar  to  any  other  in  the  whole 
fyftem  of  nature,  and  confequently  muft  be  impercep- 
tible. 

To  the  abovementioned  four  elements,  viz.  fire, 
air,  earth,  and  water,  a  kind  of  fifth  element  has  ge- 
nerally been  added,  but  not  ufually  diftinguiihed  by 
that  name,  though  it  has  apparently  an  equal,  if  not 
a  greater,  right  to  the  title  of  an  element  than  any  of 
the  others.  This  fubftance  is  called  the  pblogifton,  or 
inflammable  principle ;  on  which  the  ignition  of  all 
bodies  depends.  The  exiftence  of  this  element  was  firft 
afferted  by  Stahl,  and  from  him  the  opinion  has  been 
derived  to  other  chemifts :  but  of  late  a  new  doctrine 
was  broached  by  M,  Lavoifier,  who  denies  the  exift- 
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ence  of  phlogifton  altogether.     Though  none  of  thefe  Of  the 
fubftances  therefore  are  properly  the  objects  of  che-  Element 
miftry,  yet  as  they  have  fo  much  ingrofled  the  atten-  of  Kre* 
tion  of  modern  chemifts,  we  Ihall  here  give  an  ac-  w~v~ 
count  of  the  moft  remarkable  theories  that  have  ap- 
peared concerning  them. 

Sect.  I.  Of  the  Element  of  Fire. 

The  opinions  concerning  the  element  of  fire  may 
be  divided  into  two  general  claffes ;  the  one  confidering        2g 
it  as  an  effect,  the  other  as  a  caufe.     The  former  is  Two  gene- 
maintained  by  Lord  Bacon,  Mr  Boyle,  and  Sir  lfaac  ral  theoma 
Newton  ;  whofe  refpectable  names  for  a  long  time  gave  of  heat, 
fuch  a  fan&ion  to  this  theory,  that  it  was  generally 
looked  upon   as  an  eftabliihed  truth.     Some  learned 
men,  however,  among  whom  was  the  great  Dr  Eoer- 
haave,  always  diflented,  andinfifted  that  fire  was  a  fluid 
univerfally  diftufed,  and  equally  prefent  in  the  frozen 
regions  of  Nova  Zcmbla  as  in  a  glafs-houfe  furnace, 
only  that  in  the  latter  its  motion  made  it  confpicuous  ; 
and  by  fetting  it  in  motion  in  the  coldeft  parts  of  the 
world,  its  previous  exiftence  there  would  be  equally 
demonftrable  as  in  the  furnace  abovementioned. 

Lord  Bacon  defines  heat,  which  he  ufes  as  a  fynony- ^0I^  £a_ 
mous  term  with  fire,  to  be  an  expanfive  undulatory  mo-  Con.'s  de- 
tion  in  the  particles  of  a  body,  whereby  they  tend  with  finition  of 
fome  rapidity  towards  the  circumference,  and  alfo  a^€at« 
little  upwards.     Hence,  if  in   any  natural  body  ycu 
can  excite  a  motion  whereby  it  ihall  expand  or  dilate 
itfelf,  and  can  reprefs  and  direct  this  motion  upon  it- 
felf  in  fuch  a  manner  that  the  motion  fhall  not  proceed 
uniformly,  but  obtain  in  fome  parts  and  be  checked  in 
others,  you  will  generate  heat  or  fire. 

The  fame  opinion  is  fupported  by  Mr  Boyle  in  the  j^T  B0yie's. 
following  manner  :  "  The  production  of  heat  difcovers  opinion 
nothing,  either  in  the  agent  or  patient,  but  motion,  and 
its  natural  effects.  When  a  fmith  brifkly  hammers  a 
fmall  piece  of  iron,  the  metal  thereby  becomes  exceed- 
ingly hot :  yet  there  is  nothing  to  make  it  fo,  except 
the  motion  of  the  hammer  imprefling  a  vehement  and 
varioufly  determined  agitation  on  the  fmall  parts  of 
the  iron  ;  which,  being  a  cold  body  before,  grows  hot 
by  that  fuperinduced  motion  of  its  fmall  parts :  firft,  in 
a  more  loofe  acceptation  of  the  word,  with  regard  to 
fome  other  bodies,  in  companion  of  which  it  was  cold 
before ;  then  fenlibly  hot,  becaufe  the  motion  in  the 
parts  of  the  iron  is  greater  than  that  in  the  parts  of 
our  fingers ;  at  the  fame  time  that  the  hammer  and  an- 
vil, by  which  the  perculfion  is  communicated,  may,  on 
account  of  their  magnitude,  remain  cold.  It  is  not 
neceffary,  therefore,  that  a  body  ihould  itfelf  be  hot 
in  order  to  communicate  heat  to  another-"  ,, 

The  arguments  made  ufe  of  by  Sir  lfaac   Newton  Sentiments 
are  not  intended  pofitively  to  eftablifh  any  kind  of  the-  of  Sir  Ifaat 
ory  relating  to  fire,  but  are  to  be  found  in  a  conjecture,  Newton. 
publifhed  at  the  end  of  his  Treatife  on  Optics,  con- 
cerning the  nature  of  the  fun  and  ftars.     "  Large  bo- 
dies (he  obferves)  preferve  their  heat  thelongeft,  their 
parts  heating  one  another ;  and  why  may  not  great, 
denfe,  and  fixed  bodies,  when  heated  beyond  a  certain 
degree,  emit  light  fo  copioufly,  as,  by  the  emiilion  and 
reaction  of  it,  and  the  reflections  and  refractions  with- 
in the  pores,  to  grow  continually  hotter,  till  they  arrive 
at  fuch  a  period  of  heat  as  is  that  of , the  fun  I  Their 

parts 
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Of  the        parts  maybe  further  preferved  from  fuming  away,  not' 
Element     only  bytheir  fixity,  but  by  the  vafl  weight  and  denfity 
of  Fire.       0f  ^q  atmofphere  incumbent  on  them,  ftrongly  com- 
~"v"~ "    preffmg  them,  and  condenfmg  the  vapours  exhaled  from 
them.  Thus  we  fee,  that  warm  water,  in  an  exhaufted 
receiver,  fhall  boil  as  vehemently  as  the  hottefl  water 
expofed  to  the  air:  the  weight  of  the  incumbent  atmo- 
fphere in  this  latter  cafe  keeping  down  the  vapours, 
and  hindering  the  ebullition  till  it  has  received  its  ut- 
raoft  degree  of  heat.     Thus  alfo  a  mixture  of  tin  and 
lead,  put   on  a  red  hot  iron  in  vacuo,  emits  a  fume  and 
flame  :  but  the  fame  mixture  in  the  open  air,  by  reafon 
of  the  incumbent  atmofphere,  does  not  emit  the  ieaft  fen- 
fible  flame."    In  confequence  of  thefe  experiments,  Sir 
Ifaac  conj  ectures,  that  there  is  no  elfential   diftinction 
betwixt  fire  and  grofs  bodies  ;  but  that  they  may  be 
converted  into  one  another.  "  Fire  (he  fays)  is  a  body 
heated  fo  hot  as    to  emit    light  copioufly ;  for  what 
(fays  he)  is  a  red  hot  iron  but  fire  V 
Fire  now        The  hypothefes  of  thefe  great  men  produced  long- 
generally    and  violent  difputes,  which  were  never  decisively  fet- 
allowed  to  tied  :  The  difcoveries  in  electricity,  however  furnifhed 
be  an  ele-  mch  additional  Strength    to  the  followers  of  Dr  Boer- 
iuent/^r/f.  |iaaYej  tjjaj-  £re  js  now  believed  to  be  an  element  and 
fluid  diftinct  from  all  others,  by  at  leaft  as  many  as  e- 
fpoufe  the  contrary  fyflem  ;  but  the  queftion  is  not  de- 
cided, Whether  the  fire  itfelf  is  to  be  confidered  as  the 
agent?  or,  Whether  its  action  is  to  be  derived  from 
the   principles    of  attraction   and   repuliion,  the  na- 
tural   agents    fuppofed    to   influence    other    material 
Two  other  fubftances  .?    This  has  produced    two    other    fyftems 
theories  in-  af  a   kind  of  mixed   nature,  in   which  heat  or  fire 
ftituted.      is   confidered  as  a  fubftance   diftinct  from  all  others, 
but   which   acts    in     other   bodies    according  to    its 
quantity.     Thefe  fyflems  have  been  promulgated  by 
Dr  Black  of  Edinburgh  and  Dr  Irvine  of  Glafgow. 
In  what     They  differ  from  the  opinions  of  Mr  Boyle,  Lord  Ba- 
they  dif-     con,  and  Sir  Ifaac  Newton,  in  fuppofing  heat  to  be  a 
fer  from     fluid  diftinct  from  all  other  material  fubftances  ;  and 
the  for-       they  alfo  differ  from  the  hypothefis  of  Dr  Boerhaave, 
mer'  Lemery,  and  others,  in  fuppofing  different  terreftrial 

fubftances  to  be  hot  according  to  the  quantity  of  fluid 
contained,  and  not  according  to  the  force  with  which 
it  moves,  in  them. 
General  -Dr  Black  is  of  opinion  that   heat,  which  he  feems 

account  of  t°  make  fynonymous  with  fire,  exifts  in  two  different 
Dr  Black's  ftates ;  in  one  of  which  it  affects  our  fenfes  and  the 
andDrlr-  thermometer,  in  the  other  it  does  not.  The  former 
vine  s  the-  therefore  he  czXlsfenfible  heat,  the  later  latent  heat.  On 
thefe  principles  he  gives  the  only  fatisfactory  explana- 
tion of  the  phenomena  of  evaporation  and  fluidity  that 
has  yet  appeared,  as  fhall  afterwards  be  more  fully 
explained.  At  prefentwe  fhall  only  obferve,  that,  ac- 
cording to  the  theory  of  Dr  Black,  heat  or  fire  it- 
felf feems  to  be  the  agent  ;  but,  according  to  that  of 
Dr  Irvine,  as  far  as  we  can  gather  it  from  the  treatifes 
of  Dr  Crawford  and  others,  the  principles  ©f  attrac- 
tion and  repulfion  are  the  agents  by  which  heat,  as 
well  as  other  bodies,  is  influenced.  Thus,  on  the  princi- 
ples of  Dr  Black,  we  fay,  that  water  is  converted  into 
vapour  by  a  quantity  of"  heat  entering  into  it  in  a  la- 
tent ftate,  and  thereby  rendering  it  fpecifically  lighter 
than  the  atmofphere  ;  according  to  the  principles  of 
Dr  Irvine,  we  fay,  that  water  is  converted  into  vapour 
fcy  having  its  capacity  for  attracting  heat  from  the 
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atmofphere  increafed.  So  that,  according  to  the  former,  Of  the 
the  abforption  of  heat  is  the  caufe  ;  according  to  the  Element 
latter,  the  effeEl,  of  its  converfion  into  vapour. 

Dr  Crawford,   in   Iris    Treatife    on  Heat,  publifh- 
ed   in    1788,    informs    us,    that  heat,  in    the  philo- 
fophical    fenfe    of  the  word,    has  been    ufed  to    ex- 
prefs  what  is   frequently  called  the  element  of  fire,  in  Plained  hT 
the  abflract,  without    regard  to  the  peculiar   effects  Pr  Craw" 
which    it  may  produce  in  relation  to  other  bodies.  °r 
This,  with  Dr  Irvine,  he  calls  abfolute  heat  ;  and  the  Abfolutc 
external   caufe,   as  having  a  relation  to  the  effects  it  heat  de- 
produces,  he  calls  relative  heat.  "  From  this  view  of  fined, 
the  matter  (^fays  he),  it  appears,  that  abfolute  heat  ex- 
preffes,  in  the  abftract,  that  power  or  ele??ient  which, 
when  it  is  prefent  to  a  certain  degree,  excites  in  all  ani-        0 
mals  the  fenfationof  heat  ;  and  relative  heat  exprefies  Relative 
the  fame  power,    confidered    as  having  a  relation  to  heat, 
the  effects  by  which  it  is  known  and  meafured. 

"  The  effects  by  which  heat  is  known  and-  meafu-  How  di- 
red  are  three  ;  and  therefore  relative  heat  may  admit  of  vided. 
three  fubdivifions.   1.  This  principle  is  known  by  the 
peculiar  fenfations  which  it  excites  in  animals.  Con- 
fidered as  exciting  thofe  fenfations,  it  is  called  fenfible 
heat.     2.  It  is  known  by  the  effect  which  it  produces 
upon  an  inftrument  that  has  been  employed  to  meafure 
it,  termed  a  ther?no7/ieter.  This  is  called  the  temperature, 
of  heat  hi  bodies.  3.  It  has  been  found  by  experiment 
that  in  bodies  of  different  kinds  the  quantities  of  ab- 
folute heat  may  be  unequal,  though  the  temperatures 
and  weights  be  the  fame.  When  the  principle  of  heat 
is   confidered  relatively   to  the   whole  quantity  of  it 
contained  in  bodies  of  different  kinds,  but  which  have 
equal  weights  and  temperatures,  I  fhall  term  it  com-  Compaq 
parative  heat.     If,  for  example,   the  temperatures  and  tive  heat 
weights  being  the  fame,  the  whole  quantity  of  heat  in  defined, 
water  be  four  times  as  great  as  that  of  antimony,  the 
comparative  heats  of  thefe  fubftances  are  faid  to  be  as 
four  to  one."  4I 

In  order  to   have  a   proper   conception  of  what  is  Experi- 
meant  by  a  difference  in  abfolute  heat,  when  the  tern-  ments  by 
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peratures  are  the  fame,  it   will  be  necefTary  to  relate  which  Dr 
fome  experiments,  by  which  Dr  Black  was  firft  led  to  ?*?**  ™as 
the  difcovery  of  latent  heat.     He  obferves,  that  when  difcovery 
two  equal  mafles  of  the  fame  matter,  heated  to  diffe-  ef  latent 
rent  degrees,  are  mixed  together,  the  heat  of  the  mix-  heat, 
ture  ought  to  be  an  arithmetical  mean  betwixt  the  two 
extremes.  This,  however,  only  takes  place  on  mixing 
hot  and  cold  water  together ;  but  if  inftead  of   cold 
water  we  take  ice,   the  cafe  is  remarkably  different.        42 
Here  the  temperature  of  the  mixture  is   much  below  A.  ^uan|ltT 
the  arthmetical  mean,  and  a  quantity  of  heat  is  ap- °  hheat  j 
parently  loft.     Now  we  know  that  the  temperature  of  tu,g  0f  ice>" 
ice  newly   frozen  is  generally  32  degrees  of  Fahren- 
heit ;  fuppofing  therefore  the  temperature  of  the  water 
which  dillblves  it  to  be  120,  the  arithmetical  mean  is 
71 ;   but  if  the  mixture  indicates  a  temperature  only  of 
6o°,  then  we  muft  fuppofe  that  the  ice  contained  n° 
of  heat   lefs  than  was  indicated  by  the  thermometer  ; 
and  confequently,  that  water  at  320  contains  ii°  more 
of  abfolute  heat  than  ice  at  320.  43 

The  fame  thing  is  made  ftill  more  evident  from  the  Great 
condenfation  of  vapour.  The  fluid  of  water  is  not  ca-  1uant!tT 
pable  of  fuftaining  a  great  degree  of  heat  ;  and  2120  ofl*fat  , 
of  Fahrenheit  is  the  utrnoft  it  can  be  made   to  bear,  bTthecon- 
without  an  extraordinary  degree  of  preffure,  as  in  Pa-  denfation 

3^2  pin's  of  vapour. 
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Of  the       pin's  digefler,  or  the  admixture  of  faline  fubftances  : 
Element      the  temperature  of  the  fleam  emitted  by  it  therefore 
pf  Fire-       never  can  exceed  2120,  except  in  the  cafes  juft  men- 
*~~~*  tioned  ;  and  it  is  often  capable  of  bearing  a  great  de- 
gree of  cold  without  being  condenfed.  When  the  con- 
denfation  takes  place  at  laft,  however,  a  very  conli- 
derable  degree  of  heat    is  always    produced;  and  Dr 
Black  has  mown,  that,  in  the  condenfation  of  fleam 
by  the  refrigeratory  of  a  common  flail,  as  much  heat 
is  communicated  to  the  water  in  the  refrigeratory  as 
would  be  fuiRcient  to  make  the  water  which  comes 
over  as  hot  as  red  hot-iron,  were  it  all  to  exift  in  a  fen- 
Dr  Black's  Able  flats.     His  method  of  making  the  calculation  is 
method  of  very  eafy.    For,  fuppofmg  the  refrigeratory  t6  con- 
calculating  tain  ioo  pounds  of  water,  and  that  one  pound  has  been 
"•  diftilled  ;  if  the  water  in  the  refrigeratory  has  received 

10  degrees  of  heat,  we  know  that  the  diftilled  pound 
has  parted  with  1000.  If  in  palling  throngh  the  worm 
of  the  refrigeratory,  it  has  been  reduced  to  the  tempera- 
ture of  50°  of  Fahrenheit,  having  been  at  21 2°  when  it 
entered  it,  then  it  has  loft  only  1620  of  fenfible  heat  j 
all  the  refl  communicated  to  the  water  of  the  refrige- 
ratory amounting  to  more  than  8oo°,  having  been  con- 

45  tained  in  a  latent  ftate,  and  fuch  as  could  not  then  af- 
Mr  Watt's  feci  the  thermometer.  This  experiment  was  tried  by 
experiment  Mr  Watt  in  a  manner  flill  more  ftriking,  by  a  diftilla- 
on  the  di-  t}on  0f  water  in  vacuo.  Thus  the  fleam,  freed  from 
ihlhtion  of  ^  preffure  0f  tne  atmofphere,  could  not  conceive  fuch 

a  degree  of  fenfible  heat  as  in  the  common  method  of  di- 
ftilling.  It  came  over  therefore  with  a  very  gentle 
warmth,  fcarce  more  than  what  the  hand  could  bear  ; 
neverthelefs  it  had  abforbed  as  much  heat  as  though 
the  diftillation  had  been  performed  in  the  common 
way  ;  for  the  refrigeratory  had  1000  degrees  of  heat 

46  communicated  to  it. 

Difference       The  difference  of  abfolute  heat  is  likewife  percep- 
of  abfolute  tible  betwixt  any  two  bodies  of  different  d entity,  water 
heat  in  dif-  and  mercury  for  inftance  :  and  in  comparing  thefe,  it 
will  always  be  found  that  the  thinneft  fluids  contain 
the  greatefl  quantity  of  abfolute  heat  ;  as  water  more 
Thinneft     rhan  mercury,  fpirit  of  wine,   more  than  water,  ether 
fluids  con-   more  than  fpirit   of  wine,  and   air  more  than  any  of 
tain  the       them.  Dr  Black  having  brought  equal  bulks  of  mercury 
greateft       and  water,  the  former  to  a  temperature  of  50  degrees 
quantity      higher   than  the  latter,  found  that,  on  mixture,  there 
©f  heat.      was  again 0f  oniy  20  degrees  above  the  original  ;  but  on 
reverfing   the  experiment,  and  heating  the  water  50 
48        degrees  above  the  mercury,  there  was  a  gain  of  go  de- 
Great  dif-    grees  on  the  whole.  «  Hence  (fays  Dr  Cleghom  in  his 
ference  he-  thefis  de  Igne)  it  appears,  that  the  quantity  of  heat  in 
^wixtthe    water  is  to    that  in    mercury,  when  both  are  of  equal 
JJjgJJSr!  temperatures,  as  3  to  2."  Dr  Crawford,  however,  tells 
hornrsamP"us,  that  "  the   fame  quantity  of  heat  which  raifes  a 
Crawford,  pound  of  water  one  degree,-  will  raife  a  pound  of  mer- 
cury 2S  degrees  ;  whence  it  follows,  thai  the  compa- 
rative heat  of  water  is  to  that  of  mercury   as  28  to  1  : 
and  confequently,  the  alterations  which  are  produced 
in  the  temperatures  of  bodies  by  given  quantities    of 
abfolute  heat,  may  properly  be  applied  as  a  meafureof 
their  comparative  heats  ;  the   alterations  of  tempera- 
ture   and    the  comparative  heats  being  reciprocally 
40        proportional  to  one  another. 
Crawford's      "Senfibleheat  ( continues  Dr  Crawford)  depends  part- 
atcount  of  ly  on  the  ftate  of  the  temperature,  and  partly  on  that  of 
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the  organ  of  feeling  5  and  therefore  if  a  variation  be  pro-  Of  the 
duced  in  the  latter,  the  fenfible  heat  will  be  different  Element 
though  the  temperature  continue  the  fame.    Thus  water  °J  Fire> 
at  the  temperature  of  620  of  Fahrenheit  appears  cold  to 
a  warm  hand  immerfed  in  it ;  but  on  the  contrary,  that 
fluid  will  appear  warm  if  a  hand  be  applied  to  it  which 
has  a  lower  degree  of  heat  than62°.  For  this  reafon 
the  thermometer  is  a  much  more    accurate  meafure  of 
heat  than  the  fenfes  of  animals.     As  long,  however, 
as  the  organs  remain  unchanged,  the  fenfible  heat  is  in 
proportion  to    the  temperature  ;  and  therefore  thofe 
terms  have  generally  been  confidered  as  fynonymous.        -0 
On  this  fubje&Dr  Reid  obferves,  that  until  the  ratio  Dr  Reid's 
between  one  temperature  and  another  be  afcertained  by  obfervation 
experiment  and  induction,  we  ought  to  confider  tern-  concerning 
perature  as  a  meafure  which  admits  of  degrees,  but  not  telnPera" 
of  ratios  ;  and  confequently  ought  not    to    conclude, tures* 
that  the  temperature  of  one  body  is  double  or  triple  to 
that  of  another,  unlefs  the  ratio  of  different  tempera- 
tures were  determined.     Nor  ought  we  to  ufe  the  ex- 
preffions  of  a  double  or  triple  temperature,  thofe  being 
expreffions    which   convey  no  diftinct  meaning  until 
the  ratio  of  different  temperatures  be  determined."  51 

In  making  experiments  on  the  comparative  qnanti-  Difference 
ties  of  heat  in  different  bodies,  our  author  choofes  ra-  betwixt 
ther  to  nfe  equal  -weights  than    equal  bulks  of  the  fub-  t}i     a'-c,J'H 
fiances  to  be    compared.     Thus  he  found  the  compa- 
rative heat  of  water  to  be  to  that  of  mercury  as  28  to 
1  by  weight,  and  2  to  1  by  bulk  ;  which    differs  very 
confiderably  from  the  conclufion  of    Dr  Black,    who 
makes   it  only   as  3  to  2,  as  has   been  already  men- 
tioned. 

From  the  differences  obferved  in  the  quantities  of  Capacities 
abfolute  heat  contained  in    different  bodies,  our  author  for  contain-! 
concludes,  that  <*  there  muft  be  certain  eflential  diffe-  ingheat 
rences  in    the  nature  of  bodies  ;    in  confequence  of  explained, 
which,  fome  have  the  power  of  collecting  and  retaining 
that  element  in  greater  quantity  than  others.'"  Thefe 
different  powers  he  calls  the  capacities  for  containing 
heat.     Thus,  if  we  find  by   experiment  that  a  pound 
of  water  contains  four  times  as  much  abfolute  heat  as 
diaphoretic  antimony,  when  at  the  fame  temperature, 
the  capacity  of  water  for  containing  heat  is  faid  to  be 
to  that  of  animony  as  4  to  1 . 

"  The  temperature,  the  capacity  for  containing  heat,  How  the 
and  the  abfolute  heat  contained,  may  be  diftinguifhed  capacity, 
from  each  other  in  the  following  manner.  tempera- 

"  The  capacity  for  containing  heat,  and  the  abfo-  ture>  an<* 
lute  beat  contained,  are  diftinguifhed  as  a  force  diftinct  j'bfolute 
from  the  fubject  upon  which  it  operates.     When    we  t0  ^  ^i- 
fpeak  of  the  capacity,  we  mean  a  power  inherent  in  ftinguilhcd. 
the  heated  body ;  when  we.fpeak  of  the  abfolute   heat, 
we  mean  an  unknown   principle  which  is  retained  in 
the  body  by  the  operation  of  this  power  ;  and  when 
we  fpeak  of  the  temperature,  we  confider  the  unknown 
principle  as  producing  certain  effects   upon    the  ther- 
mometer. 

"  The  capacity  for  containing  heat  may  continue 
unchanged,  while  the  abfolute  heat  is  varied  without 
end.  If  a  pound  of  ice,  for  example,  be  fuppofed  to 
retain  its  folid  form,  the  quantity  of  its  abfolute  heat 
will  be  altered  by  every  increafe  or  diminution  of  its 
fenfible  heat :  but  as  long  as  its  form  continues  the 
fame,  its  capacity  for  receiving  heat  is  not  affected  by 
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Of  the  an  alteration  of  temperature,  and  would  remain  un- 
Elemeat  changed  though  the  body  were  wholly  deprived  of  its 
efFire        heat." 

~~^J"~"        In  the  courfe  of  his  work,  Dr  Crawford  obferves, 
Crawford's  that  "  he  has  not  entered  into  the  inquiry  which  has 
opinion       been  fo  much  agitated  among  the  English,  the  French, 
concerning  an(j  tiie  German  philofophers,  Whether  heat  be  zfub- 
^hti  "ft*     flance  or  a  Quality  ?  In  fome  places  indeed  he  has  ufed 
a    ra   '      expreilions  which  feem  to  favour  the  former  opinion  ; 
but  Lis  fole  motive  for  adopting  thefe  was,  becaufe  the 
language  feemed  to  be  more  fnnple  and  natural,  and 
more  confonant  to  the  fads  which  had  been  established 
by  experiment.     At  the  fame  time,  he  is  perfuaded 
that  it  would  be  a  very  difficult  matter  to   reconcile 
many  of  the  phenomena  with  the  fuppoiition  that  heat 
is  a  quality.     It  is  not  eafy  to  conceive,  upon  this  hy- 
pothecs, how  heat  can  be  abforbed  in  the  proceSTes  of 
fufion,  evaporation,  combuftion ;  how  the  quantity  of 
heat  in  the  air  can  be  diminished,  and  that  in  the 
blood  increafed,  by  refpiration,  though  no  feniible  heat 
or  cold  be  produced. 

"  Whereas,  if  we  adopt  the  opinion  that  heat  is  a  di- 
fti  net  fubitance,  oranelement/z/i^v^m,  the  phenome- 
na will  be  found  to  admit  of  a  fimple  and  obvious  in- 
terpretation. 

"  Fire  will  be  confidered  as  a  principle  ;  which  is 
5$        distributed  in  various  proportions  throughout  the  dif- 
Fire  con-     ferent    kingdoms  of  nature.     The  mode  of  its  union 
tamed  in      with  bodies   will   refemble   that   particular  fpecies  of 
bodiespart-  unjon^  wherein  the  elements  are  combined  by  the  joint 
auraclion    f°rGes  °f  preihire  and  attraction.     Of  this  kind  is  the 
to  them,     combination  of  fixed  air  and  water ;  for  fixed  air  is 
and  partly   retained  in  water  partly  by  its  attraction  for  that  fluid, 
by  the  pref- and  partly  by  the  preflure  of  the  external  air  ;  and  if 
fure  of  the  either  of  thefe  forces  be  diminifhed,  a  portion  of  the 
external      £xe(j  &[r    efcapes.     in  like  manner,  it  may  be  con- 
ceived that  elementary  fire  is  retained  in  bodies,  partly 
by  its  attraction  to    thefe  bodies,  and  partly  by  the 
action  of  the  furroanding  heat ;  and    in    that   cafe  a 
portion  of  it  will  be  difengaged,  either  by  diminishing 
the  attractive  force,  or  by  lelfening  the  temperature  of 
the   circumambient  medium.     If,  however,  fire  be  a 
fubitance    which  is  fubject  to   the   laws  of  attraction, 
the  mode  of  its  union  with   bodies  feems  to  be  diffe- 
rent from   that  which  takes  place  in  chemical  combi- 
nation :  for,  in  chemical  combination,  the  elements  ac- 
quire new  properties,  and  either  wholly  or  in  part  lofe 
thofe  by   which   they  were   formerly  characterized. 
But  we  have  no  fufficient   evidence  for  believing  that 
fire,  in    confequence  of  its  union  with  bodies,  does, 
6        in  any  inftance,  lofe  its  diftinguifhing  properties." 
T)rl>erkem-      Dr  Berkenhout,  in  his  firit    Lines  of  the  Theory 
hout's  opi-  and  Practice  of  Philofophical  Chemiftry,  informs  us, 
nion  con-    that  te  heat,  or  the  matter  of  heat,  is  by  Scheele  and 
ceraing  the  Bergman  fubftituted  for  fire,  which  they  believe  to  be 
nature  of   t^e  ac^ion  of  heat  when  increafed  to  a  certain  degree. 
The  firlt  of  thefe  celebrated  chemifts  believed  this  mat- 
ter of  heat  to  be  a  compound    of  phlogifton   and  pure 
air.     He  was  certainly  miftaken.     It  feems  more  phi- 
lofophical to  confider  heat  as  an  effeft,  of  which  fire  is 
the  fole  caufe. 
Hisdivl-         "  Heat  I  confider  not  as  a  diftinct  fubitance,  but  as 
fionoffire  an  effect  of  fire,  fixed  or  volatile  ;  in  both  which  ftates 
into  fixed     fire  feems  to  exift  in  all  bodies,  folid  and  fluid.     Fixed 

and  vola-    £re  i  believe  to  be  a  constituent  part  of  all  bodies, 
tile  r  ' 


and  their  fpecific  heat  to  depend  on  the  quantity  of  Of  the 
fixed  fire  in  each.     This  fixed,  this  latent  fire,  cannot  Element 
be  feparated   from  the  other   conftituent  parts  of  bo-  °f  ¥lTS- 
dies  but  by  their  decompolition  :  it  then  becomes  vo- 
latile and  incoercible.     If  this  hypothefis  be  true,  fire 
exists,  in  all  natural  bodies  that  contain  phlogifton,  in 
three  different  States  :   i.  In  that  volatile  State  in  which 
it  perpetually  fluctuates  between    one   body  and  an- 
other.    2.  Combined   with  an  acid,  probably   in  the 
form  of  fixed  inflammable  air  or  phlogifton,      3.  Un- 
combined  and  fixed,  as  a  conftituent  principle,  deter- 
mining the  fpecific  heat  of  bodies.  jg 

"  Pure  (or  volatile)  fire  is  distinguished  by  the  fol-  Pureorvo- 
lowing  properties.  1.  It  is  ellentially  fluid,  invifible, Iatile  fire 
and  without  weight.  2.  It  is  the  immediate  caufe  0f  de^ned* 
all  fluidity.  3.  It  penetrates  and  pervades  all  bodies 
on  the  furface  of  the  earth,  and  as  far  beneath  the  fur- 
face  as  hath  hitherto  been  explored.  Water  hath  ne- 
ver been  found  in  a  congealed  State  in  the  deepest 
mines.  4.  It  has  a  constant  tendency  to  diffufe  itfelf 
equally  through  all  bodies,  howfoever  different  in  point 
of  denfity.  A  marble  Slab,  a  plate  of  iron,  a  decanter 
of  water,  and  a  lady's  muff,  at  the  fame  distance  from 
thefire,  and  other  external  circumstances,  being  equal, 
poffefs  an  equal  degree  of  heat,  which  is  precifely  that 
of  the  atmofphere  in  which  they  Stand.  5.  It  is  per- 
petually in  motion  from  one  body  to  another,  and 
from  different  parts  of  the  fame  body,  becaufe  external 
circumstances  are  continually  varying.  6.  In  fluctu- 
ating from  one  body  to  another,  it  produces  a  conltant 
vibration  of  their  constituent  parts  ;  for  all  bodies  ex- 
pand and  contract  in  proportion  to  the  quantity  of 
fire  they  contain.  7.  Accumulated  beyond  a  certain 
quantity,  it  effects  the  diSTolution  of  bodies,  by  forcing 
their  constituent  parts  beyond  the  fphere  of  mutual 
attraction,  called  the  attrafiicn  of  cohejion,  which  is  the 
caufe  of  Solidity.  Hence  the  foveriegn  agency  of  fire 
in  chemical  operations." 

Dr  Crawford,  befides  the  opinions  already  quoted,  Dr  Craw- 
tells   us,  that   fire,  in  the  vulgar  acceptation  of  the  ford's  de- 
word,  expreSfes  a  certain  degree  of  heat  accompanied  finition  of 
with  light  ;  and  is  particularly  applied   to  that  heat  fire' 
and  light   which  are  produced  by  the  inflammation  of 
combustible   bodies.     But  as  heat,  when  accumulated 
in  a  fufficient  quantity,  is  constantly  accompanied  with 
light  ;  or,  in  other  words,  as  fire  is  always  produced 
by  the   increafe  of  heat,  philofophers   have  generally 
coniidered  thefe  phenomena   as  proceeding  from  the 
fame  caufe  :  and  have  therefore  ufed  the  word  fire  to 
exprefs  that  unknown  principle,  which,  when  it  is  pre- 
fent  to  a  certain  degree,  excites  the  fenfation  of  heat 
alone  ;  but,  when   accumulated  to   a  greater    degree, 
renders  itfelf  obvious  both  to  the  fight  and  touch,  or 
produces  heat  accompanied  with  light.     In  this  fenfe, 
the  element  of  fire  fignifies  the  fame  thing  with  abfo- 
lute  heat. 

Having  premifed  thefe  general  definitions  and  re- 
marks, he  gives  the  properties  of  heat  in  the  following 
words  :  ^ 

"  I.  Heat  has  a  constant  tendency  to  diffufe  itfelfover  Heat  has  a 
all  bodies  till  they  are  brought  to  me  fame  tempera-  tendency 
ture.     Thus  it  is  found  by  the  thermometer,  that    if  to  diffufe 
two  bodies  of  different  temperatures   are  mixed  toge-  itfelf  e* 
ther,  or  placed   contiguous,  the  heat  paSles  from  the  ?°*}?y  °^ 
one  to  the  other  till  their  temperatures  become  equal ;  )odies* 
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and  that  all  inanimate  bodies,  when  heated  and  placed 
in  a  cold  medium,  continually  lofe  heat,  til]  in  procefs 
of  time  they  are  brought  to  the  State  of  the  unround- 
ing medium. 

«  From  this  property  of  heat  it  follows,  that  the  va- 
rious claffes  of  bodies  throughout  the  earth,  if  they  were 
not  acted  upon  by  external  caufes,  would  at  length, 
arrive  at  a  common  temperature  when  the  heat  would 
become  quiefcent ;  in  like  manner  as  the  waters  of  the 
ocean,  if  not  prevented  by  the  winds  and  by  the  at- 
tractions of  the  fun  and  moon,  would  come  to  an  equi- 
librium, and  would  remain  in  a  flate  of  reft.  But  as 
caufes  continually  occur  in  nature  to  difturb  the  balance 
of  heat  as  well  as  that  of  the  waters  of  the  ocean,  thofe 
elements  are  kept  in  a  conftant  fluctuation. 

(t  II.  Heat  is  contained  in  confiderable  quantities  in 
all  bodies  when  at  the  common  temperature  of  the  at- 
mofphere. 

"  From  the  interesting  experiments  which  were  made 
on  cold  by  Mr  Wilfon,  we  learn,  that  at  Glafgow,  in 
the  winter  of  the  year  1780,  the  thermometer  on  the 
furface  of  fnow  funk  25  degrees  below  the  beginning 
of  Fahrenheit's  fcale. 

"  We  are  told  by  Dr  Pallas,  that  in  the  deferts  of 
Siberia,  during  a  very  intenfe  froft,  the  mercury  was 
found  congealed  in  thermometers  expofed  to  the  atmo- 
fphere,  and  a  quantity  of  that  fluid  in  an  open  bowl 
placed  in  a  fimilar  iituation,  at  the  fame  time  became 
Solid.  The  decilive  experiments  of  Mr  Hutchins  at 
Hudfon's  Bay  prove,  that  the  freezing  point  of  mer- 
cury is  very  nearly  400  below  the  zero  (or  o°)  of  Fah- 
renheit. From  which  it  follows,  that  at  the  time  of 
Dr  Pallas's  obfervation,  the  atmofphere  in  Siberia  muft 
have  been  cooled  to  minus  40.  By  a  paper  lately 
tranfmitted  to  the  Royal  Society  we  are  informed, 
that  the  fpirit-of-wine  thermometer  in  the  open  air  at 
Hudfon's  Bay  fell  to — 42  in  the  winter  of  1785; 
and  from  the  fame  communication  we  learn,  that  by  a 
mixture  of  fnow  and  vitriolic  acid,  the  heat  was  fo 
much  diminiihed,  that  the  fpirit  of  wine  funk  to  —  80, 
which  is  112  below  the  freezing  point  of  water. 

"  Hence  it  is  manifect,  that  heat  is  contained  in 
confiderable  quantities  in  all  bodies  when  at  the  com- 
mon temperature  of  the  atmofphere.  It  is  plain,  how- 
ever, that  the  quantity  inherent  in  each  individual 
body  is  limited.  This,  I  think,  muft  be  admitted, 
whatever  be  the  hypothefis  which  we  adopt  concerning 
the  nature  of  heat  ;  whether  we  conceive  it  to  be  a 
force  or  power  belonging  to  bodies,  or  an  elementary 
principle  contained  in  them.  For  thofe  who  consider 
heat  as  an  element,  will  not  fuppofe  that  an  unli- 
mited quantity  of  it  can  be  contained  in  a  linite  body  ; 
and  if  heat  be  confidered  as  a  force  or  power,  the  fup- 
pofition  that  finite  bodies  are  actuated  by  forces  or 
powers  which  are  infinite  is  equally  inadmiSIible. 

"  To  place  this  in  another  light,  we  know  that  bo- 
dies are  univerfally  expanded  by  heat,  excepting  in  a 
very  few  instances,  which  do  not  afford  a  juft  objection 
to  the  general  fa£t ;  becaufe,  in  thofe  instances,  by  the 
action  of  heat  a  fluid  is  extricated  that  previously  fepa- 
rated  the  particles  from  each  other.  Since,  therefore, 
heat  is  found  to  expand  bodies  in  the  temperatures 
which  fall  within  the  reach  of  our  obfervation,  we  may 
conclude  that  the  fame  thing  takes  place  in  all  tempe- 
ratures*" 
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Our  author,  by  a  fet  of  very  accurate  and  laborious  of  the 
experiments,  determines  that  the  expanfions  in  mercury  Element 
and  fome  other  fluids  are  proportionable  to  the  quan-  ?f  Fire' 
tities  of  heat  applied;  "  from  which  (fays  he)  it  is        66 
manifeft,  that  the  quantities  of  heat  in  bodies  are  limi-  Expanfios 
ted,  becaufe  an  infinite  heat  would  produce  an  infinite  ofmercury, 
expansion.  &c.propor- 

"  It  is  manifest,  that  the  number  of  degrees  of  fen- 1'011^16  to 
fible  heat,  as  meafured  by  the  thermometer,  and  efti-  of  ^ea° 
mated  from  the  beginning  of  the  fcale,  muft  be  the 
fame  in  all  bodies  which  have  a  common  temperature  ; 
for  by  the  firft  general  fact  it  is  proved,  that  heat  has 
a  conftant  tendency  to  diffufe  itfelf  uniformly  over 
bodies  till  their  temperatures  become  equal.  From 
which  it  may  be  inferred,  that  if  a  quantity  of  heat 
were  added  to  bodies  abfolutely  cold,  the  fame  uniform 
diffusion  would  take  place  ;  and  that  if  a  thermometer, 
altogether  deprived  of  its  heat,  wrere  applied  to  fuch 
bodies,  it  would  be  equally  expanded  by  them,  thewhole 
of  the  fenfible  heat  which  they  had  acquired  being  in- 
dicated by  that  expansion.  ^ 

"  III.  If  the  parts  of  the  fame  homogeneous  fub-  Homoge- 
Stance  have  a  common  temperature,  the  quantity  of  neous  bo- 
abfolute  heat  will  be  proportional  to  the  bulk  or  quan-  <hesof  the 


tity  of  matter.     Thus  the  quantity  of  abfolute  heat  in 


fame  tem- 

two  pounds  of  water  is  double  that  which  is  contained  contain6' 
in  one  pound  when  at  the  fame  "temperature.  quantities 

"  IV.  The  dilatations  and  contractions  of  the  fluid  of  heatpro- 
in  the  mercurial  thermometer  are  nearly  proportional  portionable 
to  the  quantities  of  abfolute  heat  which  are  communi-  to  thofe  of 
cated  to  the  fame  homogeneous  bodies,  or  feparated      n  mat" 
from  them,  as  long  as  they  retain  the  fame  form.  Thus 
the  quantity  of  heat  required  to  raife  a  body  four  de- 
grees in  temperature  by  the  mercurial  thermometer,  is 
nearly  double  that  which  is    required  to  raife  it  two 
degrees,  four  times  that  required  to  raife  it  one  degree, 
and  fo  in  proportion." 

Thus  we  find,  that  Dr  Black,  Dr  Irvine,  Dr  Craw- 
ford, and  Dr  Berk enhout,  agree  in  fpeakingof  fire  or 
heat  as  a  fluid  fubftance  distinct  from  all  other  bodies.        gg 
Mr  Kirwan,  in  his  Treatife  of  Phlogiston,  agrees  in  the  Mr  Kir- 
fame  opinion.     "  Some  (fays  he)  have   thought,  that  wan's  opi- 
1  Should  have  included  the  matter  of  heat,  or  elemen-  nion  con- 
tary  fire,  in  the  definition  of  inflammable  air  ;  but  as  cemmg 
fire  is  contained  in  all  corporeal  fubftances,  to  mention 
it  is  perfectly  needlefs,  except  where  bodies  differ  from        £0 
each  other  in  the  quantity  of  it  they   contain."     OnMrCaven- 
the  other  hand,  Mr  Cavendifh,  Phil.  Tranf.  lxxiv.  difh's  opi- 
P.  141.  tells  us,  that  "  he  thinks  it  more  likely  that  nion  that 
there  is  no  fuch  thing  as  elementary  heat  :"  but,  as  he lf: .Is.  "?l  a 
gives  no  reafon  for  this  opinion,  it  feems  probable  that  fuhftance.T 
the  greater  part  of  philoibphers  either  pofitively  be- 
lieve that  heat  is  an  elementary  fluid  diStinct  from  all 
others,  or  find  themfelves  obliged  to  adopt  a  language        j0 
which  neceSTai ily  implies  it.   The  only  difficulty  which  Difficulty 
now  remains  therefore  is,  to  affix  a  proper  idea  to  the  >n  defining' 
phrafe  quantity  of  heat,  which  we  find  univerfally  made  tnc  Pnraf^ 
ufe  of,  without  any   thing  to  determine  our  opinions  j"""1'^  ¥ 
concerning  it.  "7I 

That  we  cannot  fpeak  of  a  quantity  of  fire  or  heat  in  Thisphrafe 
the  fame  fenfe    as  we    fpeak  of  a  quantity  of  water  or  cannot  be 
any  other  fluid  is  evident,  becaufe  we  can  take  away  ufed  m  thc 
the  quantity  of  water  which   any   fubftance  contains,  comm°n 
but  cannot  do  fo  with  heat.     Nay,  in  many  cafes  we  ^ Reword 
are  fure,  that  a  fubftance  very  cold  to  the  touch  does  withrega¥3 

yet  to  fires- 
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Of  the        yet  contain  a -very  confiderable  quantity  of  heat.     The 
Element      vapour  of  water,  for  instance,  may  be  made  much  colder 
of  Fire        tiiau  tfce  ufual  temperature  of  the  atmofphere  without 
*       k/"""*^  being  condenfed,  when  at  the  fame  time  we  are  certain 
that  it  contains  a  great  quantity   of  heat ;  and  the 
fame  may  be  laid  of  water,  which,  in  the  act  of  freez- 
ing, throws  out  a  great  quantity  of  heat  without  be- 
coming colder ;  and  in  the  act  of  melting;  abforbs  as 
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much  without  becoming  warmer.     It  is 


lot 


therefore 
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by  the  mere  prefence  or  abfence  of  this  fluid,  that  we 
can  determine  the  real  quantity  of  this  fluid ;  nor  does 
it  appear  that  the  word  quantity  can  be  at  all  accurate- 
ly applied  to  the  element  itfelf,  becaufe  we  have  no 
method  of  meafuring  it. 

Dr  Cleghorn,  in  his  inaugural  dilfertation  De  Igne 

horn's  opi-  throws  fome  light  on  this  fubjeel,  by  obferving,  that 
"  the  thermometer  mows  only  the  quantity  of  heat 
going  out  of  a  body,  not  that  which  is  really  contained 
in  it :"  and  he  alfo  infills,  that  "  we  can  neither  affent 
to  the  opinion  of  Dr  Boerhaave,  who  fuppofed  that 
heat  was  diitributed  among  bodies  in  proportion  to 
their  bulks  ;  nor  to  the  hypothelis  of  others,  who 
imagined  that  they  were  heated  in  proportion  to  their 
deniities."  But  in  what  proportion,  then,  are  they 
heated  ;  or  how  are  we  to  meafure  the  quantity  which 
they  really  contain,  feeing  the  thermometer  informs  us 
only  of  what  they  part  with  ? 

As  this  point  is  by  no  means  afcertained,  wc  cannot 
form  a  direct  idea  concerning  the  abfohue  quantity  of 

dies  cannot  nea[.  contained  in  any  body  ;  and  therefore  when  we 
'  fpeak  of  quantities  of  this  fluid,  we  mult  in  fact,  if  we 
mean  any  thing,  think  of  the  fenlible  quantity  flowing 
out  of  them  ;  and  though  we  fhould  fuppofe  the  whole 
of  this  fenlible  heat  to  be  removed,  it  would  ftill  be 
impoffible  for  us  to  know  how  much  remained  in  a  la- 
tent State,  and  could  not  be  diffipated.  This  difficulty 
will  ftill  appear  the  greater,  if  with  Dr  Cleghorn  and 
others  we  fuppofe  the  fluid  of  heat  to  be  fubjeel;  to  the 
of  attraction  and  repullion.  This  gentleman 
fuppofes,  that  the  particles  of  heat  (like  the  particles 
of  electric  fluid  according  to  the  Franklinian  hypothefls) 
are  repulfive  of  one  another,  but  attracted  by  all  other 
fubftances.  "  If  any  body  (fays  he),  heated  beyond 
the  common  temperature  of  the  air,  is  expofed  to  it, 
the  heat  flows  out  from  it  into  the  atmofphere,  and 
diffiifes  itfelf  equally  all  around  till  the  air  becomes  of 
the  fame  temperature  with  itfelf.  The  fame  happens 
.to  bodies  fufpended  in  vacuo.  Hence  it  is  juStly  con- 
cluded, that  there  exilts  between  the  particles  of  heat 
a  repulfive  power,  by  which  they  mutually  recede  from 
each  other.  Notwithstanding  this  repulfive  power, 
however,  the  quantities  of  heat  contained  in  different 
fubftances,  even  of  the  fame  temperature,  are  found  to 
be  altogether  different ;  and  from  Dr  Black's  experi- 
ments it  now  appears,  that  the  quantity  of  heat  is 
fcarce  ever  the  fame  in  any  two  different  bodies  :  and 
hence  we  may  conclude,  that  terreftrial  bodies  have  a 
power  of  attracting  heat,  and  that  this  power  is  differ- 
ent in  different  fubftances. — From  thefe  principles  it 
evidently  follows,  that  heat  is  diitributed  among  bodies 
directly  in  proportion  to  their  attracting  powers,  and 
inverfely  according  to  the  repulfive  power  between  the 
particles  of  heat  thcmfelves.  Such  is  the  distribution 
of  heat  among  bodies  in  the  neighbourhood  of  each 
other;  and  which  is  called  the  equilibrium  of  heat t  be- 
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caufe  the  thermometer  Shows  no  difference  of  tempera-  Of  the 
turs  among  them.     For  feeing  the  heat  is  distributed  Element, 
according  to  the  attracting  power  of  each,  the  ther-  .   Fire* 
mometer  having  alfo  a  proper  attraction  of  its  own, 
can  Show  no  difference  in  the  attracting  power  of  each ; 
for  which  reafon  all  bodies  in  the  neighbourhood  of 
each   other  are  Soon  reduced  to  the   Same  tempera- 
ture." ?6 

If  we  affent  to  Dr  Cleghorn's  hypothefls,  the  quan-  The  quan- 
tity of  heat  contained  in  any  fubftance  depends,  in  the  thy  of  heat 
SirSt  place,  on  the  attracting  power  of  that  fubftance,  cannot  be 
which  is  altogether  unknown  ;    and,   in    the   fecond  determmd 
place,  on  the  repulfive  powers  of  the  particles  of  heat   y?  Ur  iy" 
themfelves,  which  are  equally  unknown.     To  deter- 
mine  the  quantity,  therefore,  muft  be  impoffible.  Nei- 
ther will  the  mixture  of  two  different  fluids,  as  in  Dr 
Black's  experiments,  affiSt  us  in  the  leaft ;  for  though 
water,   heated  more  than  mercury,  communicates  a 
greater  heat  to  that  fluid  than  the  latter  does  to  water  ; 
this  only  Shows  that  water  more  readily  parts  with 
fome  part  of  the  heat  it  contains  than  mercury  does, 
but  has  not  the  leaSt  tendency  to  difcover  the  quantity 
contained  in  either. 

Dr  Crawford,  as  we  have  already  feen,  calls  the  de- 
gree, or,  if  we  may  vary  the  phrafe,  the  quantity  of 
power  or  element  (fluid,  if  we  may  Substitute  a  fynony- 
mous  word)  existing  or  prefent  in  any  body,  its  abso- 
lute heat ;  and  lays  down  a  rule  for  determining  the        __ 
proportional  quantities  of  heat  in  different  bodies.  '*  It  Dr  Craw- 
will    appear    (Says  he)    from  the  experiments  after-  ford's  me- 
Vvards  recited,  that  if  a  pound  of  water  and  a  pound  *hod  of  de- 
of  diaphoretic  antimony  have  a  common  temperature,  terrmmng 
the  quantity  of  abfolute   heat  contained  in  the  for-  ^e  P|"°Pcr" 
mer  is  nearly  four  times  that  contained  in  the  latter."  ™antfties 
— The  manner  in  which  he  illustrates  this  is  as  fol-  0f  heat, 
lows. 

"  If  four  pounds  of  diaphoretic  antimony  at  20  be 
mixed  with  one  pound  of  ice  at  32,  the  temperature 
will  be  nearly  26  :  the  ice  will  be  cooled  fix  degrees, 
and  the  antimony  heated  Six.  If  we  reverfe  the  expe- 
riment, the  effect  will  be  the  fame.  That  is,  if  we 
take  Six  degrees  of  heat  from  four  pounds  of  antimony, 
and  add  it  to  a  pound  of  ice,  the  latter  will  be  heated) 
Six  degrees.  The  fame  quantity  of  heat,  therefore, 
which  raifes  a  pound  of  ice  fix  degrees,  will  raife  four 
pounds  of  antimony  fix  degrees. 

"  If  this  experiment  be  made  at  different  tempera- 
tures, we  Shall  have  a  Similar  refult.  If,  for  example, 
the  antimony  at  15,  or  at  any  given  degree  below  the 
freezing  point,  be  mixed  with  the  ice  at  32,  the  heat 
of  the  mixture  will  be  the  arithmetical  mean  between 
that  of  the  warmer  and  colder  fubStance.  And  Since 
the  capacities  of  bodies  are  permanent  as  long  as  they 
retain  the  fame  form,  we  infer,  that  the  refult  would 
be  the  fame  if  the  antimony  were  deprived  of  all  its 
heat,  and  were  mixed  with  the  ice  at  32.  But  it  is 
evident,  that  in  this  cafe  the  ice  would  communicate 
to  the  antimony  the  half  of  its  abfolute  heat.  For  if 
200  below  froSt  be  conceived  to  be  the  point  of  total 
privation,  the  antimony  will  be  wholly  deprived  of  its 
heat  when  cooled  to  200  degrees  below  32,  and  the 
heat  contained  in  the  ice  when  at  32  will  be  200 
decrees.  If  we  now  fuppofe  them  to  be  mixed  toge- 
ther, the  temperature  of  the  mixture  will  be  half  the 
excefs  of  the  hotter  above  the  colder,  or  the  ice  will 
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be  cooled  ioo  degrees  and  the  antimony  heated  ioo. 
The  one  half  of  the  heat,  therefore,  which  was  con- 
tained in  the  ice  previous  to  the  mixture  will  be  com- 
municated to  the  antimony ;  from  which  it  is  manifeft, 
that  after  the  mixture  the  ice  and  antimony  mufl  con- 
tain equal  quantities  of  abfohue  heat. 

(i  To  place  this  in  another  light,  it  has  been  proved, 
that  the  lame  quantity  of  heat  which  raifes  a  pound  of 
ice  fix  degrees  will  raife  four  pound  of  antimony  fix 
degrees.  And  as  the  capacities  of  bodies,  while  they 
retain  the  fame  form,  are  not  altered  by  a  change  of 
temperature  ;  it  follows,  that  the  fame  quantity  of  heat 
which  raifes  the  ice  200  degrees,  or  any  given  number 
of  degrees,  will  raife  the  antimony  an  equal  number  of 
degrees. 

"  A  pound  of  ice,  therefore,  and  four  pounds  of 
antimony,  when  at  the  fame  temperature,  contain 
equal  quantities  of  abfolute  heat.  But  it  appears  from 
the  third  general  fail  (n°  67.),  that  four  pounds  of 
antimony  contain  four  times  as  much  abfolute  heat  as 
one  pound  of  antimony  ;  and  hence  the  quantity  of 
abfolute  heat  in  a  pound  of  ice  is  to  that  in  a  pound  of 
antimony  as  four  to  one." 

From  this  quotation  it  is  evident,  that,  notwith- 
ftanding  all  the  diftinctions  which  Dr  Crawford  has 
laid  down  betwixt  abfolute  heat  and  temperature,  it  is 
only  the  quantity  of  the  latter  that  can  be  meafured  ; 
and  all  that  we  can  fay  concerning  the  matter  is,  that 
when  certain  bodies  are  mixed  together,  fome  of  them 
part  with  a  greater  quantity  of  heat  than  others ;  but 
how  much  they  contain  mull  remain  for  ever  un- 
known, unlefs  we  can  fall  on  fome  method  of  meafu- 
ring  the  quantity  of  heat  as  we  do  that  of  any  other 
fluid. 

Mr  Nicholfon,  who  has  collected  the  principal  opi- 
nions on  the  fubject  of  heat,  feems  undetermined  whe- 
ther to  believe  the  doctrine  of  Boyle  or  of  Boerhave 
on  the  fubject.  (<  There  are  two  opinions  (fays  he) 
concerning  heat.  According  to  one  opinion,  heat 
confiils  in  a  vibratory  motion  of  the  parts  of  bodies 
among  each  other,  whofe  greater  or  lefs  intenfity  oc- 
caiions  the  increafe  or  diminution  of  temperature.  Ac- 
cording to  the  other  opinion,  heat  is  a  fubtile  fluid  that 
ealily  pervades  the  pores  of  all  bodies,  caufmg  them 
to  expand  by  means  of  its  elaflicity  or  otherwife.  Each 
of  thefe  opinions  is  attended  with  its  peculiar  difficul- 
ties. The  phenomena  of  heat  may  be  accounted  for 
by  either  of  them,  provided  certain  fuppofitions  be  al- 
lowed to  each  refpectively ;  but  the  want  of  proof  of 
the  truth  of  fuch  fuppofitions  renders  it  very  difficult, 
if  not  impoffible,  to  decide  as  yet  whether  heat  confifls 
merely  in  motion  or  in  fome  peculiar  matter.  The 
word  quantity,  applied  to  heat,  will  therefore  denote 
either  motion  or  matter,  according  to  the  opinion 
made  ufe  of,  and  may  be  ufed  indefinitely  without  de- 
termining which. 

"  The  chief  advantage  which  the  opinion  that  heat 
is  caufed  by  mere  vibration  pofTeffes,  is  its  great  fimpli- 
city.  It  is  highly  probable,  that  all  heated  bodies 
have  an  inteftine  motion,  or  vibration  of  their  parts  ; 
and  it  is  certain  that  percuffion,  friction,  and  other 
methods  of  agitating  the  minute  parts  of  bodies,  will 
iikewife  increafe  their  temperature.  Why,  then,  it  is 
demanded,  fhould  we  multiply  caufes,  by  fuppofing 
the  exlftence  of  an  unknown  fluid,  when  the  mere  vi* 
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bration  of  parts  which  is  known  to  obtain  may  be  ap-  Of  the 
plied  to  explain  the  phenomena  ?"  Element 

To  this  the  reply  is  obvious,  that  the  vibration  of  of  Fire- 
parts  is  an  effeft ;  for  matter  will  not  begin  to  move  of  '      gC      ' 
itfelf :  and  if  it  is  an  effect,  we  muft  fuppofe  a  caufe  for  Anfwer  to 
it ;  which,  though  we  fhould  not  call  it  a  fluid,  would  MrNichol- 
be  equally  unknown  and  inexplicable  with  that  whofe  fon's  argu- 
exiftence  is  afferted  by  thofe  who  maintain  that  fire  is  men'- 
a  fluid  per  fe.     Dr  Cleghorn,  however,  in  the  differta-  n    *? 
tion  already  quoted,  aliens,  that  "  heat  is  occafioned  hrn' 
by  a  certain  fluid,  and  not  by  motion  alone,  as  fome  proof  that 
eminent  writers  have  imagined:  becaufe,  1.   Thofe  heat  is  oc- 
who  have    adopted  the   hypothecs    of  motion  could  cafioned  by 
never  even  prove  the  exiitence  of  that  motion  forafluid' 
which   they  contended  ;     and    though    it   fhould    be 
granted,    the   phenomena  could  not  be  explained  by 
it.     2.  If  heat  depended  on  motion,  it  would  inftan- 
taneouily  pafs   through  an  elaftic   body ;  but  we  fee 
that   heat   paffes    through  bodies  flowly  like  a  fluid. 
3.  If  heat  depended  on  vibration,  it  ought  to  be  com- 
municated from  a  given  vibration  in  proportion  to  the 
quantity  of  matter ;  which  is  found  not  to  hold  true 
in  fact.  On  the  other  hand,  there  are  numberlefs  argu- 
ments in  favour  of  the  opinion  that  heat  proceeds  from 
elementary  fire.     1.  Mr  Locke  hath  obferved,    that 
when  we  perceive  a  number  of  qualities  always  exifting 
together,  we  may  gather  from  thence  that  there  really 
is  fome  fubftance  which  produces  thefe  qualities.  2.  The 
hypothelis  of  elementary  fire  is  fimple  and  agreeable  to 
the  phenomena.     3.  From  fome  experiments  made  by 
Sir  lfaac  Newton,  it  appears,  that  bodies  acquire  heat 
and  cold  in  vacuo,  until  they  become  of  the  fame  tem- 
perature with  the  atmofphere ;  fo  that  heat  exifts  in 
the  abfence  of  all  other  matter,  and  is  therefore  a  fub- 
ftance by  itfelf."  „ 

But  though  thefe  and  other  arguments  feem  clearly  Difficulties 
to  eftablifh  the  point  that  fire  or  heat  is  a  diftinct  fluid,  concerning 
we  are  ftill  involved  in  very  great  difficulties  concern-  the  nature 
ing  its  nature  and  properties.  If  it  be  fuppofed  a  and  proper- 
fluid,  it  is  impoffible  to  affign  any  limits  to  its  extent ;  t^0*  $1Te* 
and  we  muft  of  neceffity  Iikewife  fuppofe  that  it  per- 
vades the  whole  creation,  and  confequently  conftitutes 
an  abfolute  plenum,  contrary  to  a  fundamental  princi- 
ple of  the  received  fyftem  of  natural  philofophy.  But 
if  this  is  the  cafe,  it  is  vain  to  talk  of  its  being  abforb- 
ed,  accumulated,  collected,  or  attracted  by  different 
bodies,  fmce  it  is  already  prefent  in  all  points  of  fpace; 
and  we  can  conceive  of  terreftrial  bodies  no  otherwife 
than  as  fponges  thrown  into  the  ocean,  each  of  which 
will  be  as  full  of  fluid  as  it  can  hold.  The  different  capa- 
cities will  then  be  fimilar  to  the  differences  between  bits 
of  wood,  fponge,  porous  ftones,  &c.  for  containing 
water  ;  all  of  which  depend  entirely  on  the  ftructure  of 
the  bodies  themfelves,  and  which,  unlefs  we  could  fe- 
parate  the  water  by  preffure,  or  by  evaporation,  would 
be  for  ever  unknown.  Suppofing  it  were  impoffible 
to  collect  this  water  in  the  manner  we  fpeak  of,  we 
could  only  judge  of  the  quantity  they  contained  by  the 
degree  to  which  they  fwelled  by  being  immerfed  in  it. 
It  is  eafy  to  fee,  however,  that  fuch  a  method  of 
judging  would  be  very  inadequate  to  the  purpofe,  as 
fubftances  might  contain  internal  cavities  or  pores  in 
which  water  could  lodge  without  augmenting  the  ex- 
ternal bulk.  This  would  fuggeft  another  method 
of  judging  of  the  quantity,  namely,  the  fpecific  gra- 
vity j 
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vity  ;  and  we  might  reafonably  fuppofe,  that  fubftan- 
ces  of  the  greateit  fpecific  gravity  would  contain  the 
'  final  left  quantity  of  water,  though  fliil  we  could  by 
no  means  determine  what  quantity  they  did  contain, 
unlefs  we  could-  lay  hold  of  the  element  itfelf. 

This  feems  to  be  very  much  the  cafe  with  elemen- 
tary fire,  if  we  fuppofe  it  to  be  a  fluid  per  fe.  We 
judge  of  its  prefence  by  the  degree  of  expanlion  which 
one  heated  body  communicates  to  another  :  but  this  is 
only  fimilar  to  the  calculation  of  the  quantity  of  moi- 
fture  a  fponge  or  any  other  body  contains,  by  what 
it  communicates  to  wood  when  it  comes  into  contact 
with  it  ;  which  never  could  be  fuppofed  to  carry  the 
leaft  pretentions  to  accuracy,  though  we  fhould  afcer- 
tain  it  with  all  imaginable  exactnefs.  It  is  likewife 
probable,  that  the  molt  denfe  bodies  contain  the  fmalleit 
quantity  of  fire,  as  they  generally  communicate  lefs 
when  heated  to  an  equal  temperature  than  thofe  which 
are  more  rare,  though  we  are  far  from  having  any  per- 
fect knowledge  in  this  refpect. 

But  the  greateft  difficulty  of  all  will  be,  on  the  fup- 
polition  that  heat  is  a  fluid,  and  an  omniprefent  one 
(which  it  muft  be,  or  there  would  be  fome  places 
where  bodies  could  not  be  heated),  to  anfwer  the 
queftion,  Why  are  not  all  bodies  of  an  equal  tempera- 
ture, excepting  only  the  differences  arifmg  from  their 
fpecific  deniities,  which  render  fome  capable  of 
containing  a  greater  quantity  than  others  ? — The  dif- 
ficulty will  not  be  lelfened,  though  the  omniprefence 
of  the  fluid  fhould  be  given  up,  if  we  fuppofe,  as  is 
generally  done,  that  heat  has  a  tendency  to  diffufe  it- 
felf equably  every  way.  If  it  has  this  tendency,  what 
hinders  it  from  doing  fo  I  Why  doth  not  the  heat 
from  the  burning  regions  of  the  torrid  zone  diffufe  it- 
felf equally  all  over  the  globe,  and  reduce  the  earth  to 
one  common  temperature  ?  This  indeed  might  require 
time  ;  but  the  experience  of  all  ages  has  fhown  that 
there  is  not  the  leall  advance  towards  an  equality  of 
temperature.  The  middle  regions  of  the  earth  con- 
tinue as  hot,  and  the  polar  ones  as  cold,  as  we  have  any 
reafon  to  believe  they  were  at  the  creation  of  the 
world,  or  as  we  have  any  reafon  to  believe  they  will  be 
while  the  world  remains.  This  indeed  is  one  of  the 
many  initances  of  the  impropriety  of  eftablifhing  gene- 
ral laws  from  the  trifling  experiments  we  are  capable 
of  making,  and  which  hold  good  only  on  the  narrow 
fcales  on  which  we  can  make  them,  but  are  utterly  in- 
fufficient  to  folve  the  phenomena  of  the  great  fyftem 
of  nature,  and  which  can  be  folvedonly  by  obferving 
other  phenomena  of  the  fame  fyftem  undilturbed  by 
any  manoeuvres  of  our  own. 

Again,  fuppoflng  the  objection  already  made  could 
be  got  over,  and  fatisfactory  reafons  fhould  be  given 
why  an  equilibrium  of  temperature  in  the  earth  and  its 
atmofphere  fhould  never  be  obtained,  it  will  by  no 
means  be  eafy  to  tell  what  becomes  of  the  heat  which 
is  communicated  to  the  earth  at  certain  times  of  the 
year.  Tins  difficulty,  or  fomething  fimilar,  Dr  Craw- 
ford feems  to  have  had  in  view  when  treating  of  the 
effects  of  the  evolution  and  abforption  of  heat.  Thus, 
fays  he,  "  the  Deity  has  guarded  againft  fudden  viciffi- 
tades  of  heat  and  cold  upon  the  furface  of  the  earth. 

"  For   if  heat  were  not  evolved  by  the  procefs  of 
congelation,  all  the  waters  which  were  expofed  to  the 
influence  of  the  external  air,  when  its  temperature  was 
Vol.  IV. 
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reduced  below  32°,  would  fpeedily  become  folk]  5  and,  Element 
at  the  moment  of  congelation,  the  progrefs  of  cooling  of  Fire, 
would  be  as  rapid    at  it  was  before  the  air  had  arri-  """     *       ' 
ved  at  its  freezing  point. 

"  This  ismanifeltfrom  what  was  formerly  obfer ved 
refpecting  the  congelation  of  different  fluids.  It  was 
fhown,  that  if  the  velocities  of  the  feparation  of  heat 
were  equal,  the  times  of  the  congelation  would  be  in 
proportion  to  the  quantities  of  heat  which  the  fluids 
gave  off  from  an  iniernal  fource  in  the  freezing  pro- 
cefs. Whence  it  follows,  that  if  no  heat  were  evol- 
ved, the  congelation  fhould  be  inftantaneous. 

"  In  the  prefent  ftate  of  things,  as  foon  as  the  at- 
mofphere is  cooled  below  32°,  the  waters  begin  to 
freeze,  and  at  the  fame  time  to  evolve  heat  ;  in  con- 
fluence of  which,  whatever  may  be  the  degree  of  cold 
in  the  external  air,  the  freezing  mafs  remains  at  320, 
until  the  whole  is  congealed  ;  and  as  the  quantity  of 
heat  extricated  in  the  freezing  of  wateris  confiderahle, 
the  progrefs  of  congelation  in  large  malfes  is  very 
flow. — That  the  abforption  and  extrication  of  heat  in 
the  melting  and  freezing  of  bodies  has  a  tendency  to 
retard  the  progrefs  of  thefe  proceffes,  is  remarked  by 
Mr  Wilkie  in  his  elfay  on  latent  Heat. — The  fame 
doctrine  is  likewife  taught  by  Dr  Black  in  his  lec- 
tures. - 

"  In  the  northern  and  fouthern  regions,  therefore,  Severity  of 
upon  the  approach  of  winter,  a  quantity  of  elementary  the  cold  in 
fire  is  extricated  from  the  waters,  proportional   to  the  the  north- 
degree  of  cold  that  prevails  in  the  atmofphere.     Thus  ern  rt>  .  . 
the  feverity  of  the  froft  is  mitigated,  and  its  progrefs  ^'on*  PJtl" 
retarded  ;  and  it  would  feem  that,  during  this  retarda-  fh^pro*- 
tion  of  the  cooling  procefs,  the  various  tribes  of  animals  ducftion  of 
and  vegetables  which  inhabit  the  circumpolar  regions  ice. 
gradually  acquire  power  of  refilling  its  influence.  gg 

"  On  the  contrary,  if,  in  the  melting  of  ice,  aquan-  inundati- 

tity  of  heat  were  not  abforbed,  and  rendered  infen-  ons  pre- 

fible,  that  fubftance,  when  it  was  expofed  to  a  medium  ventetl  by 

warmer  than  320,  would  fpeedily  become  fluid,  and  the  the  fl°w" 

procefs'of  heating  would  be  as  rapid  as  if  no  alteration  ne/?^lth 
•      •       ,  nil  1  t/-    i  •  ,  which  con- 

.111  its  form  had  taken  place.  If  things  were  thus  con-  geaiect  wa_ 

ftituted,  the  vaft  malfes  of  ice  and  fnow  which  are  col-  ter  melts. 

lecfedin  the  frigid  zones  would,  upon  the  approach  of 

fummer,  fuddenly  dillblve,  and  great  inundations  would 

annually  overflow  the  regions  near  to  the  poles. 

"  But  by  the  operation  of  the  law  of  the  abforp- 
tion of  heat,  when  the  ice  and  fnow  upon  the  returnof 
fpringhave  arrived  at  320,  they  begin  to  melt,  and  at 
the  fame  time  to  imbibe  heat  :  during  this  procefs,  a 
large  quantity  of  elementary  fire  becomes  infenfible  ; 
in  confequence  of  which  the  earth  is  flowly  heated, 
and  thofe  gradual  changes  are  produced  which  are 
ellential  to  the  prefervationof  the  animal  and  vegetable 
kingdoms.  g~ 

"  We  may  remark,  in  the  laft  place,  that  this  law  Equal  di- 
not  only  refills  fudden  changes  of    temperature,  but  ftribution 
that  it  likewife  contributes  to  a  more  equal  diftribu- of  heat  pro- 
tion  of  the  principle  of  heat   throughout  the  various  niotfj.  V 
parts  of  the  earth,    indifferent  feafons  and  climates.  !*s      orj" 

£,l  I  T  1    I  J  J    1  L  tl0n     aUd 

Thus  the  diurnal  heats  are  moderated  by  the  evapora-  evolution, 
tion  of  the  waters  on  the  earth's  furface,  a  portion  of 
the  fire  derived  from  the  fun  being  abforbed  and  ex- 
tinguiihed  by  the  vapours  at  the  moment  of  their  af- 
cent.  On  the  approach  of  night  the  vapours  are  again 
condenfed,  and  falling  in  the  form  of  dew,  communicate 
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to  the  air  and  to  the  earth  the  fire  which  they  had  im- 
bibed during  the  day. 

«  It  was  before  mown,  that,  in  the  regions  near  to 
the  poles,  when  the  vernal  and  fummer  heats  prevail, 
provilionis  made  for  tempering  the  feverity  of  the  win- 
ter cold,  a  quantity  of  elementary  fire,  upon  the  dif- 
foTution  of  the  ice  and  fnow,  being  abforbed  by  the 
waters,  and  depofited,  as  it  were,  in  a  great  magazine 
for  the  parpofe  of  mitigating  the  intenlity  of  the  cold 
when  the  fr oft  returns. 

-* *  From  the  experiments  of  Hales,  Halley,  and  Wat- 
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philofophers  (fays  he),  matter  cannot  move  without  be-  Element 
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torrid  zouefon,  it  appears,  that  vaft  quantities  of  water  are  conti 
thus  miti- 
gated. 
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nually  converted  into  vapour  by  the  action  of  the  folar 
rays  upon  the  portion  of  the  earth's  furface  which  is 
expofed  to  the  light ;  and  by  the  celebrated  difcovery  of 
Dr  Black,  it  is  proved,  that,  in  theprocefs  of  evapora- 
tion, much  elementary  fire  is  abforbed.  It  is  manifeft, 
that  this  caufe  will  have  a  powerful  influence  in  miti- 
gating the  intenfity  of  the  heat  in  the  torrid  zone,  and 
in  promoting  a  more  equal  diffuiion  of  it  through  the 
earth.  For  a  conhderable  portion  of  the  heat,  which 
.is  excited  by  theaclion  of  the  folar  rays  upon.the  earth's 
fin-face  within  the  tropics,  is  abforbed  by  the  aqueous 
vapours,  which  being  collected  in  the  form  of  clouds,  are 
fpread  like  a  canopy  over  the  horizon,  to  defend  the 
fubjacent  regions  from  the  direcl  rays  of  the  fun.  A 
great  quantity  of  elementary  fire  is  thus  rendered  in- 
feniible  in  the  torrid  zone,  and  is  carried  by  the  dif- 
perlion  of  the  vapours  to  the  north  and  to  the  fouth, 
where  it  is  gradually  communicated  to  the  earth  when 
the  vapours  are  condenfed." 

That  all  this  takes  place,  as  the  Doclor  has  advanced, 
cannot  be  denied  ;  but,  by  allowing  it,  the  difficulty  is 
not  removed  in  the  fmallell  degree,  as  will  appear  from 
a  due  confideration  of  the  phenomena  which  he  him- 
■  felf  has  mentioned.  He  owns  that  the  fun  communi- 
cates fire  to  the  earth  :  the  queflion  is,  What  becomes 
of  it,  feeing  the  emifiion  is  continual  \  In  fummer, 
the  air,  the  earth,  and  the  water,  are  heated  to  a 
certain  degree.  On  the  fun's  declining  fouthward, 
the  air  firll  lofes  its  heat.  Whither  does  it  go  ?  It 
does  not  afcend  into  the  higher  regions  of  the  atmo- 
fphere,  for  thefe  are  conflantly  found  colder  than  the 
parts  below.  It  does  not  defcend  to  the  earth  and  water ; 
for  thefe  give  out  the  quantity  they  had  abforbed,  as  Dr 
Crawford  obferves.  Neither  does  it  go  laterally  to  the 
fouthern  regions  ;  for  they  are  conflantly  very  hot, 
and  ought  to  impart  their  heat  to  thofe  farther  north, 
inflead  of  receiving  any  from  them.  How  comes  it 
then,  that  the  atmofphere  feems  perpetually  to  receive 
heat  without  ever  being  fatiated  \  or  if  the  heat  cannot 
be  found  going  off  either  upwards,  downwards,  or 
fldeways,  how  are  we  to  account  for  its  difappear- 
ance  ? 

This  queflion  feems  to  be  altogether  unanfwerable 
on  the  fuppofltion  that  heat  is  occafioned  by  the  mere 
prefence  of  a  fluid  ;  but  if  we  fuppofe  it  to  be  only  a 
particular  mode  of  aclion  of  an  omniprefent  fluid,  the 
whole  difficulty  vanilhes  at  once. — On  this  fuppefition 
indeed  the  queflion  will  naturally  arife,  Whence  does 
this  motion  proceed,  or  by  what  is  its  aclion  in  general 
determined  \  Dr  Berkenhout,  in  enumerating  the 
properties  of  matter,  exempts  fire  from  two  of  thofe 
ufually  afcribed  to  other  material  fubflances,  viz 
gravitation  and  the  vis  intcrtia,     "  According  to  the 


ing  either  impelled  or  attracled.    I  doubt  much  whe-«fFire. 
ther  this  be  true  of  fire,  and  whether,  when  uncom- 

bined,  motion  be  not  one    of  its  effential  properties. 

Gravitation  feems  alfo  to  be  no  property  of  fire,  which 
moves  with  equal  facility  in  all  directions,  and  may  be 
accumulated  in  hard  bodies  to  any  degree  without  in- 
creafing  their  weight.  Fire,  being  the  caufe  of  vola- 
tility, feems  rather  to  be  in  conflant  counteraction  to 
gravity." 

But  however  effential  we  may  fuppofe  the  motion  of 
fire  to  be  to  it,  there  cannot  be   any  felf-exiftent  mo- 
bility in  its  parts,  otherwife  it  would  foon  be  difiufed 
equally  throughout  the  univerfe,  and  the  temperature  of 
the  whole  reduced    to  an  equilibrium.     According  to  piftribu- 
the  prefent  conflitution  of  nature,  we  fee  that  the  diftri-  tion  of  heat 
bution  of  heat   is    principally  owing  to  the  fun  ;  and  owing  to 
what  we  call  its  quantity,  depends  on  thepofition  of  the  the  fun. 
fun  with  regard  to  terreflrial  objecls  and  the  length  of        95 
time  they  are  expofed  to  his  rays.     Heat  is  not  pro-  How  heat 
duced  while  the  rays  have  a  direcl  paffage  ;  and  there-  is  produced 
fore  fluids  through  which  they  pals  eaflly,  as  air,  are   y  the  *"n'* 
not  heated  by  the  rays  of  the  fun.  But  when  the  rays  rays* 
are  impeded  in  their  courfe,  and  reflecled  in  confide- 
rable  quantity,  a  degree  of  heat  takes  place,  which  is 
always  greater  or  lefs  in  proportion  to  the  intenfity  of 

the  rays In  the  reflecting  fubflance,  the  heat  will  be 

comparatively  greater  in  proportion  to  the  quantity  of 
rays  which  are  abforbed  or  flopped  in  their  courfe  by 
it  :  but  in  any  fubflance  interpofed  betwixt  the  funand 
the  reflecting  body,  the  heat  is  proportional  to  the 
quantity  of  rays  reflecled. — Now  it  is  plain,  that  when 
the  particles  of  light  fall  upon  any  opaque  fubflance, 
and  enter  its  pores,  which  by  their  extreme  fubtilty 
they  are  well  calculated  to  do,  they  muft  make  an  at- 
tempt topafs  direclly  through  it  in  their  natural  courfe  ; 
but  as  this  cannot  be  done,  they  will  pufh  laterally, 
and  in  all  directions,  in  confequence  of  being  perpe- 
tually urged  by  the  impulfe  of  the  light  coming  from 
the  fun  :  and  thus  an  aclion  will  be  propagated  in  all 
directions  as  radii  from  a  centre  towards  a  circumfe- 
rence, which  when  it  takes  place  in  that  fubtile  fluid 
always  produces  what  we  call  heat.  „g 

In  completing  the  fyilem  of  nature,    we  perceive  Proofs  of. 
three  kinds  of  fluids  of  extreme  fubtilty,  and  very  the  identity 
muchrefembling  one  another,  viz.  fire,  light,  and  elec-  °*  fife> 
tricity.     That  it  fhould  be  agreeable  to   vulgar  con-  ''g^,  and 
ceptions  to  fuppofe  thefe  all  to  be  ultimately  the  fame,  c  e    nci  '"' 
is  not  furprifing  ;  and  on  examining  the  evidence  of 
their  identity,  it  will  certainly  be  found  exceedingly 
ftrong.     They  all  agree  in   the  property  of  exciting 
the  fenfation  of  heat  in  certain  circumftances,  and  in 
not  doing  fo  in  others.     Fire,  we  know,  in  the  com- 
mon acceptation  of  the  word,    always  does   fo  ;  but 
when  it  affumes  the  latent  and  inviflble  flate,  as  in  the 
formation  of  vapour,  it  lays  aflde  this  feemingly  effenv 
tial  property,  and    the  vapour  is  cold  to  the  touch. — 
Light,  when  collecled  in  a  focus  by  a  burning  glafs, 
i.  e.  when  its  rays  converge  towards  a  centre,  and  di- 
verge or  attempt  to  diverge  from  one,  produces  heat  al- 
fo :  and  fo  does  the  eleclric  fluid;  for  it  has  been  found 
that  the  aura  converging  from  a  very  large  conduclorto 
thepoint  of  a  needle,  is  capable  of  fcttingon  fire  a  fmall 
cartridge  of  gunpowder,  or  a  quantity  of  tinder  furroud- 
ing  it  *.  There  feems  alfo  to  be  a  connection  betwixt  *  gee  .g/,^ 

lire  tricity. 
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Element     fire  and  electricity  in  another  way  ;  for  in  proportion  as 
pf  Fire.       ]ieat;  is  diminiihed,  or  the  bodies  are  cooled,  electricity 
~~Zj~~     fucceeds  in  its  place.     Thus  all  electric  bodies  by  heat 
Conncdi-    become  conductors  of  electricity,  and    cannot    be  ex- 
on  between  cited  or  made  to    fhow  any  figns   of  containing  that 
fire  or  heat  f[n[^  .   DUt  as  foon  as  the  heat  is  removed,  their  electric 
*.nf     le"n"  property  returns.     Water  is  naturally  a  conducting 
fubftance  :  by  being  frozen  its  conducting  power  is  lef- 
fened,  which  fhows  an  approach  to  electricity  ;  and, 
by  being  cooled  down  to  200   below  o  of  Fahrenheit, 
the  ice  actually  becomes  electric,  and  will  emit  fparks 
ft  See  Elec-  by  friction  like  glafs*.     The  atmofphere  is  a  natural 
tncity.         electric  :  but  by  a  certain  degree  of  heat  it  lofes  this 
property,  and  becomes  a  conductor ;  nor  is  there  any 
98        doubt  that  its  electric  properties  are  increafed  in  pro- 
Exceffive     portion  to  the  degree  of  cold  imparted  to  it.     In  the 
eleftncity   winter  time,  therefore,  wemuftconfiderthe  frozen  fur- 
oft  epolar  face  Qf  ^  eartj^  the  water,  and  the  atmofphere  of  the 
winter".       polarrcgions,  as  forming  one  electrical  machine  of  enor- 
mous magnitude  ;  for  the  natural  cold  of  thefe  countries 
is  often  fufficient  to  cool  the  water  to  more  than  200 
below  o,  and    confequently  to  render  it  an  electric. 
That  this  is  really  the  cafe,  appears  from  the  exceffive- 
ly  bright  aurora  borealis   and  other   electric   appear- 
ances, far  exceeding  any  thing  obferved  in  this  coun- 
try.    In  the  fummer  time,  however,  no  fuch  appear- 
ances are  to  be  feen,  nor  any  thing  remarkable  except 
99        an  exceilive  heat  from  the  long  continuance  of  the  fun 
Heat  in       above  the  horizon.     This  quantity  of  heat  then  being 
fumnierbe-  fucceeded  by  a  proportionable  quantity  of  electricity 
comes  eke-  jn  winter,  it  is  impolliblc  to  avoid  concluding  that  the 
n  heat  111  fummer  becomes  electric  fluid  in  winter,  which, 
going  off  through  the  eel eftial  expanfe,  returns  again 
to  the  grand  fource  of  light  and  heat  from  which  it 
originally  came  ;  thus  making  roomfor  thefucceeding 
quantities  which  are  to  enliven  the  earth  during  the  fol- 
lowing fummer. 

Thus   the  difappearance  of  heat  in  winter,  and  of 

100  electricity  in  fummer,  in  thefe  countries,  will  be  very 
Why  thun-  naturally  and  ealily  accounted  for.  It  is  true,  that  the 
derand  phenomena  of  thunder  and  lightning  fhow  the  exift- 
hghtnjng  ence  0f  this  fluid  in  vaft  quantities  during  the  fummer 
take  place   feafon  .   DUt   thcfe  phenomena  are  only  partial,  and 

in  iummcr  *  ■ 

and  not  in  tnoagh  formidable  to  us,  aretrifling  in  companion  with 
winter.  £he  vaft  quantities  of  electric  matter  difcharged  by  the 
continual  flaihing  of  the  aurora  borealis,  not  to  men- 
tion the  fire-balls  and  meteors  called  falling  ft ars,  which 
are  very  often  to  be  feen  in  the  northern  countries.  In 
the  fummer-time,  the  air  which  is  an  electric,  heated  by 
the  rays  of  the  fun,  is  excited  or  made  to  part  with 
the  fluid  to  the  vapours  contained  in  it  ;  and  it  is  the 
unequal  or  oppofite  electricity  of  the  clouds  to  one 
another,  or  to  the  earth,  which  produces  the  lightning. 
But  in  winter,  when  the  air,  earth,  and  vapours,  all  be- 
come electric,  they  cannot  difcharge  fparks  from  one  to 
another  as  before  ;  but  the  whole,  as  one  connected  and 
vaft  electrified  apparatus,  difcharges  the  matter  almoft 

101  in  a  continued  flream  for  many  months. 

Heat,light,  From  a  confederation  of  thefe  and  other  phenomena 
cold,  and  0f  nature,  as  well  as  of  the  beft  experiments  which 
e'e<ar'ci^r'  have  hitherto  been  made,  we  muft  confider  fire  in  the 
')fe0ne  Cun-.  abftract  as  an  omniprefent  fluid,  of  fuch  fubtilty  as  to 
verfal  fluid  prevade  allterreftrial  fubftances.  When  by  any  means  it 
is  made  to  diverge  every  way  as  from  a  centre,  there  it 
operates  as  heat ;  expands,  rarefies,  or  burns,  according 
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to  the  intensity  of  its  action.     Proceeding  ill  flraight  Nature  of 
and  parallel  lines,  or  fuch  as  diverge  but  little,  it  acts  Heat- 

as  light,  and  ihows  none  of  that  power  discoverable  in  "~"v ' 

the  former  cafe,  though  this  is  eafily  difcoverablc  by 
making  it  converge  into  a  focus.  In  a  quiefcent  ft  ate, 
or  where  the  motion  is  but  little,  it  prefies  on  the  fur- 
faces  of  bodies,  contracts  and  diminiihes  them  every 
way  in  bulk,  forces  out  the  expanding  fluid  within 
their  pores,  and  then  acts  as  cold.  In  this  cafe  alio, 
being  obliged  to  fuftaiu  the  vehement  action  of  that 
part  of  the  fluid  which  is  in  motion,  it  flies  with  violence 
to  every  place  where  the  prefliire  is  leflened,  and  pro- 
duces all  the  phenomena  of  Electricity. 


Of  the  Nature  of  Heat. 


icj- 


The  manner  in  which  the  phenomena  of  heat  may  Particular 
be  folved,  and  its  nature  underftood,  will  appear  from  folntion  of 
the  following  propofitions.  the  pheno- 

1.  It  is  in  all  cafes  obferved,    that  when  light  pro-  ™ena  o£ 
ceeds  in  coniiderable  quantity  from  a  point,  diverging  'eat* 

as  the  radii  of  a  circle  from  its  centre,  there  a  conii- 
derable degree  of  heat  is  found  to  exift,  if  an  opaque 
body,  having  no  great  reflective  power,  is  brought  near 
that  point. 

2.  This  action  of  the  light,  therefore,  may  be  ac- 
counted the  ultimate  caufe  of  heat,  without  having  re- 
courfe  to  any  farther  fuppofitions  ;  becaufe  nothing 
elfe  befides  this  action  is  evident  to  our  fenfes. 

3.  If  the  point  from  which  the  rays  are  emitted  is 
placed  in  a  tranfparent  medium,  fuch  as  air  or  water, 
that  medium,  without  the  prefence  of  an  opaque  body, 
will  not  be  heated. 

4.  Another  caufe  of  heat,  therefore,  is  the  refill  - 
ance  of  the  parts  of  that  body  on  which  the  light  falls, 
to  the  action  mentioned  in  Prop.  1.  Where  this  refift- 
ance  is  weak,  as  in  the  cafes  j  uft  mentioned,  the  heat  is 
either  nothing,  or  very  little. 

5.  If  a  body  capable  of  reflecting  light  very  co- 
piously is  brought  near  the  lucid  point,  it  will  not  be 
heated*.  *  See 

6.  A  penetration  of  the  light,  therefore,  into  the  the  artid« 
fubftance  of  the  body,  and  likewife  a  coniiderable  de-  Burn'"S- 
gree  of  refiftance  on  the  part  of  that  body  to  the  action  G/"^' 

of  the  light,  are  the  requisites  to  produce  heat. 

7.  Thofe  bodies  ought  to  conceive  the  greateft  de- 
grees of  heat  into  whole  fubftance  the  light  can  beft 
penetrate,  /'.  e.  which  have  the  leaft  reflective  power, 
and  which  moft  ftronglyrelift  its  action  ;  which  is  evi- 
dently the  cafe  with  black  and  folid  fubftances. 

8.  By  heat  all  bodies  are  expanded  in  their  dimen- 
fions  every  way,  and  that  in  proportion  to  their  bulk 
and  the  quantity  of  heat  communicated  to  them. 

9.  This  expansion  takes  place  not  only  by  an  addi- 
tion of  fenfible  heat,  but  likewife  of  that  which  is  later: tt 
Of  this  laft  we  have  a  remarkable  inftance  in  the  cafe 
of  fnow  mixed  with  fpirit  of  nitre.  The  fpirit  of 
nitre  contains  a  certain  quantity  of  latent  heat,  which 
cannot  be  feparated  from  it  without  effecting  a  change 
on  the  fpirit  itfelf ;  fo  that,  if  deprived  of  this  heat, 
it  would  no  longer  be  fpirit  of  nitre. — Befides  this,  it 
contains  a  quantity  of  fenfible  heal,  of  a  great  part  of 
which  it  may  be  deprived,  and  yet  retain  itscharactcr- 
iflic  properties  as  nitrous  acid.  When  it  is  poured 
upon  fnow,  the  latter  is  immediately  mehed  by  the  ac- 
tion of  the  latent  heat  hi  the  acid.     The  fnow  cannot 
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Nature  of  be  melted  or  converted  into  water,  without  imbibing  a 
Heat,  quantity  of  latent  heat,  which  it  receives  immediately 
~v"~  "  from  the  acid  which  melts  it.  But  the  acid  cannot 
part  with  the  heat  without  decompoiiiion  ;  to  prevent 
which,  its  fenfible  heat  occupies  the  place  of  that 
which  has  entered  the  fhow  and  liquefied  it.'  The  mix- 
ture then  becomes  exceedingly  cold,  and  the  heat 
forces  into  it  from  all  the  bodies  in  the  neighbour- 
hood ;  fo  that,  by  the  time  it  has  recovered  that  quan- 
tity of  fenfible  heat  which  was  loft,  or  arrived  at  the 
temperature  of  the  atmofphere  around  it,  it  will  con- 
tain a  confiderably  larger  quantity  of  heat  than  it  o- 
riginally  did,  and  is  therefore  obferved  to  be  expand- 
ed in  bulk.  Another  inftance  of  this  expaniive  power 
of  latent  heat  is  in  the  cafe  of  fteam,  which  always 
occupies  a  much  larger  fpace  than  the  fubftance  from 
which  it  was  produced  ;  and  this  whether  its  tempe- 
rature is  greater  or  lefs  than  the  furrounding  atmo- 
fphere. 

10.  The  difference  between  latent  and  fenfible  heat, 
then,  as  far  as  we  can  conceive,  is,  that  the  expanfive 
power  of  the  former  is  directed  only  againft  the  particles 
of  which  the  body  is  compofed  ;  but  that  of  the  latter 
is  directed  alfo  againft  other  bodies.  Neither  doth  there 
feem  to  be  any  difference  at  all  between  them  farther 
than  in  quantity.  If  water,  for  inftance,  hath  but  a 
fmall  quantity  of  heat,  its  parts  are  brought  near  each 
other,  it  contracts  in  bulk,  and  feels  cold.  Still,  how- 
ever, fome  part  of  the  heat  is  detained  among  the  a- 
queous  particles,  which  prevents  the  fluid  from  con- 
gealing into  a  folid  mafs.  But,  by  a  continuation  of 
the  contracting  power  of  the  cold,  the  particles  of  wa- 
ter are  at  laft  brought  fo  near  each  other  that  the  in- 
ternal or  latent  heat  is  forced  out.  By  this  difcharge 
a  quantity  of  air  is  alfo  produced,  the  water  is  con- 
gealed, and  the  ice  occupies  a  greater  fpace  than  the 
water  did  ;  but  then  it  is  full  of  air-bubbles,  which  are 
evidently  the  caufe  of  its  expanfion.  The  heat  then 
becomes  fe nfi 'hie,  or,  as  it  were,  lies  on  the  outfide  of 
the  matcer ;  and  confequently  is  eafily  diffipated  into 
the  air,  or  communicated  to  other  bodies.  Another 
way  in  which  the  latent  heat  may  be  extricated  is  by  a 
eonftant  addition  of  fenfible  heat.  In  this  cafe  the  bo- 
dy is  firft  raifed  into  vapour,  which  for  fome  time  car- 
ries off  the  redundant  quantity  of  heat.  But  as  the 
quantity  of  this  heat  is  continually  increafed,  the  tex- 
ture of  the  vapour  itfelf  is  at  laft  totally  deftroyed.  It 
becomes  too  much  expanded  to  contain  the  heat, 
which  is  therefore  violently  thrown  out  on  all  fides  into 
the  atmofphere,  and  the  body  is  faid  to  burn,  or  be  on 
fire.     See  Combustion,  Flame,  and  Ignition. 

ii.  Hence  it  follows,  that  thofe  bodies  which  have 
the  leaft  fhare  of  latent  heat,  appear  to  have  the 
greateft  quantity  of  fenfible  heat;  but  this  is  only  in 
appearance,  for  the  great  quantity  they  feem  to  con- 
lain  is  owing  really  to  their  inability  to  contain  it. 
Thus,  if  we  can  fuppofe  a  fubftance  capable  of  tranf- 
mitting  heat  through  it  as  faftas  it  received  it ;  if  fuch 
a  fubftance  was  fet  over  a  fire,  it  would  be  as  hot  as 
the  fire  itfelf,  and  yet  the  moment  it  was  taken  off,  it 
would  be  perfectly  cool,  on  account  of  its  incapacity 
to  detain  the  heat  among  the  particles  of  which  it  was 
compofed. 

12.  The  heat,  therefore,  in  all  bodies  confifts  in  a 
certain  violent  action  of  the  elementary  fire  within 
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them  tending  from   a  centre  to  a  circumference,  and  Nature  of 
thus    making   an  effort   to  feparate   the  particles   of  Heat, 
the  body  from  each  other,  and   thereby  to  change  its  ' 
form  or  mode  of  exiftence.     When  this  change  is  ef- 
fected, bodies  are  faid  to  be  diffipated  in  vapour,  cal- 
cined, vitrified,  or  burnt,  according  to  their  different 
natures. 

i  3.  Inflammable  bodies  are  fuch  as  are  eafily  raifed 
in  vapours ;  that  is,  the  fire  eafily  penetrates  their 
parts,  and  combines  with  them  in  fuch  quantity,  that, 
becoming  exceedingly  light,  they  are  carried  up  by 
the  atmofphere.  Every  fucceeding  addition  of  heat 
to  the  body  increafes  alfo  the  quantity  of  latent  heat 
in  the  vapour,  till  at  laft,  being  unable  to  refill  its  ac- 
tion, the  heat  breaks  out  all  at  once,  the  vapour  is  con- 
verted into  flame,  and  is  totally  decomposed.  See  the 
article  Flame,  and  Prop.  10. 

1 4.  Uninflammable  bodies  are  thofe  which  have  their 
parts  more  firmly  connected,  or  otherwife  difpofed  in 
fuch  a  manner,  that  the  particles  of  heat  cannot  eafily 
combine  with  them  orraife  them  into  vapour. 

15.  Heat  therefore  being  only  a  certain  mode  of 
the  action  of  elementary  fire,  it  follows,  that  the  ca- 
pacity of  a  body  for  containing  it,  is  only  a  certain 
conftitution  of  the  body  itfelf,  or  a  difpolition  of  its 
parts,  which  can  allow  the  elementary  fire  contained  in 
it  to  exert  its  expanfive  power  upon  them  without  be- 
ing diffipated  on  other  bodies.  Thofe  fubftances 
wfiich  allow  the  expanfive  power  of  the  fire  to  operate 
on  their  own  particles  are  faid  to  contain  a  great  deal 
of  heat;  but  thofe  which  throw  it  away  from  thein- 
fe]  ves  upon  other  bodies,  though  they  feci  very  hot,  yet 
philofophically  fpeaking  they  contain  very  little  heat. 

16.  What  is  called  the  quantity  of  heat  contained  in 
any  fubftance,  if  we  would  fpeak  with  the  ftrictcft 
propriety,  is  only  the  apparent  force  of  its  action,  ci- 
ther upon  the  parts  of  the  body  itfelf,  or  upon  other 
bodies  in  its  neighbourhood.  The  expanfive  force  of 
the  elementary  fire  contained  in  any  body  upon  the 
parts  of  that  body,  is  the  quantity  of  latent  heat  contained 
in  it ;  and  the  expanfive  force  of  the  fire  exerted  upon 
other  bodies  which  touch  or  come  near  it,  is  the  quan- 
tity of  fenfible  heat  it  contains. 

1  7.  If  what  we  call  heat  confifts  only  in  a  certain 
action  of  that  fluid  called  ele7nentary  fire,  namely,  its 
expanfion,  or  acting  from  a  centre  to  a  circumference, 
it  follows,  that  if  the  fame  fluid  act  in  a  manner  di- 
rectly oppofite  to  the  former,  or  prefs  upon  the  par- 
ticles of  a  body  as  from  a  circumference  to  a  centre, 
it  will  then  produce  effects  directly  oppofite  to  thofe 
of  heat,  i.  e.  it  will  then  beabfolute  cold,  andproduceall 
the  effects  already  attributed  to  Cold.  See  that  article. 

18.  If  heat  and  cold  then  are  only  two  different 
modifications  of  the  fame  fluid,  it  follows,  that  if  a  hot 
body  and  a  cold  one  are  fuddenly  brought  near  each 
other,  the  heat  of  the  one  ought  to  drive  before  it  a, 
part  of  the  cold  contained  in  the  other,  i.  e.  the  two 
portions  of  elementary  fire  acting  in  two  oppofite  ways, 
ought  in  fome  meafure  to  operate  upon  one  another 
as  any  two  different  bodies  would  when  driven  againft 
each  other.  When  a  hot  and  a  cold  body  therefore 
are  brought  near  each  other,  that  part  of  the  cold 
body  fartheft  from  the  hot  one  ought  to  become  colder 
than  before,  and  that  part  of  the  hot  body  fartheft  from 
the  cold  one  ought  to  become  hotter  thaji  before... 
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io.  For  the  fame  reifon,  the  greateft  degree  of  col  J 
ia  any  bo.iy  ought  to  be  no  obltacle,  or  at  leaft  very- 
little,  to  iLs  conceiving  heat,  when  put  in  a  proper 
iituation.  Cold  air,  cold  fuel,  &c.  ought  to  become 
as  intenfely  heated,  and  nearly  as  foon,  as  that  which 
is  hotter. 

The  two  laft  proportions  are  of  great  importance. 
When  the  firft  of  them  is  thoroughly  eftablifhed,  it 
will  confirm  beyond  a  doabt,  that  cold  is  a  pofrtive,  as 
well  as  heat ;  and  that  each  of  them  has  a  feparate  and 
diftinft  power,  of  which  the  action  of  its  antagonift 
is  the  only  proper  limit  ;  /.  e .  that  heat  can  only  limit 
the  power  of  cold,  and  vice  verfa.  A  ftrong  confir- 
mation of  this  propofition  is  the  experiment  related  by 
M.  Geoifroy  ;  an  account  of  which  is  given  under  the 
article  Cold.  Another,  bat  not  fo  well  authen- 
ticated, is  related  under  the  article  Congelation. 
-De  Luc's  obfervation  alfo,  mentioned  by  Dr 
Cleghorn,  affords  a  pretty  ftrong  proof  of  it ;  for  if 
the  lower  parts  of  the  atmofphere  are  cooled  by  the 
paffage  of  the  fun's  rays  at  fome  diftance  above,  and 
it  hath  been  already  fhown  that  they  do  not  aitratt 
the  heat  from  the  lower  parts,  it  follows,  that  they 
ma  ft.  expel  part  of  the  cold  from  the  upper  regions. — 
The  other  propofition,  when  fully  eftablifhed,  will 
prove,  that  heat  and  cold  are  really  convertible  into 
one  another  ;  which  indeed  feems  not  improbable,  as 
we  fee  that  fires  will  barn  with  the  greateft  fiercenefs 
during  the  time  of  intenfe  frofts,  when  the  coldeft  air 
is  admitted  to  them  ;  and  even  in  thofe  difmal  regions 
of  Siberia,  when  the  intenfe  cold  of  the  atmofphere  is 
fufRcient  to  congeal  quickfilver,  it  cannot  be  doubted 
that  fires  will  burn  as  well  as  in  this  country  ;  which 
could  not  happen  if  heat  was  a  fluid  per  fe,  and  capable 
of  being  carried  off,  or  abfolutely  diminiflied  in  quan- 
tity, either  in  any  part  of  the  atmofphere  itfelf,  or  in 
fhch  terreftrial  bodies  as  are  ufed  for  fuel. 

\  2.     Of  the  general  Effetts  of  Heat. 

Having  faid  thus  much  concerning  the  nature  of 
heat  in  general,  we  come  now  to  a  particular  explana- 
tion of  its  feveral  effects,  which  indeed  conftitute  the 
whole  of  the  active  part  of  chemiftry. — Thefe  are, 

I.  Expa?ifion,  or  increafe  of  bulk  in  every  direction. 

This    is    a    neceffary  confequence  of    the  endeavour 

which  the  fluid  makes  to  efcape  in  all  directions,  when 

made  to  converge  into  a  focus.     The  degree  of  expan- 

fion    is  unequal  in  different  bodies,  but  in  the  fame 

103       body  is  always  proportionable   to  the  degree  of  heat 

kiftru-        applied.     There  are  two  different  inftruments    in  ufe 

ments  for    for  afcertaining  the  degrees  of  expanfion  5  and  as  we 

meafunng  ^lve  aireafiy  fhown,  that  the  degree  of  heat  can  only 

e  cxpan-  ^t  ]^nown  by  tne  expanfion,  thefe  effects  of  heat  upon 
lions  ot  bo-   .       .  J  r  >  ,  * 

^;es>  the  inftrument  are  ufually  taken  for  the  degrees  of 

heat  themfelves.  Thefe  inftruments  are  called  the 
Thermometer  and  Pyrometer.  The  former  is 
compofed  of  a  glafs  tube,  with  a  globe  or  rather  oval 
tube  at  one  end ,  and  exactly  clofed  at  the  other  :  it  is 
moft  ufually  filled  with  mercury  or  fpirit  of  wine  ;  but 
mercury  is  generally  preferred  on  account  of  its  ex- 
panfions  being  more  equable  than  thofe  of  any  other 
fluid.  It  has  the  difadvantage,  however,  of  being 
fiibjecr.  to  congelation;  which  is  not  the  cafe  with  fpi- 
rit of  wine,  when  very  highly  rectified.  Spirit-of-wine 
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thermometers,  therefore   ought  not  to  be  entirely  dif-  General 
ufed,  bat  feem  rather  a  neceilary  part  of  the  chemi-  Effects  of 
cal  apparatus,  as  well  as  thofe  made  of  mercury.  Heat. 

As  no  thermometer   made  with  any  fluid  can  mea-    "Tol 
fare  either  the  degrees    of  heat   about  the  point  at  Wedee- 
which  it  boils,  or   the  degree  of  cold  below  which  it  wood's  im- 
congeals,  inftruments   have  been  contrived  by  which  provement 
the   expanfion  of  folid  bodies,  though  much  lefs  than  0Ithetlier- 
what   is  occafioned  by  an   equal  degree   of  heat  in  a  mometer* 
fluid,  may  become  viiible.     Thefe  were  ufually  called 
Pyrometers  ,•  but  Mr  Wcdgewood  has  lately  contrived 
a  method  of  connecting  the  two  together,  in  which 
the  higheft  degree  of  heat,  exceeding  even  that  of  a 
glafs-houfe  furnace,  may  be  meafured  as  accurately  as 
the  more  moderate  degrees  by  the  common  mercurial 
thermometer.     See  Thermometer.  io 

Expanfion  in  fome  cafes  does  not  appear  to  be  the  inftances- 
efFect  of  heat,  of  which  we  have  two  remarkable  in-  of  bodies 
fiances,   viz.  of  iron,  which  always  expands  in  cool-  expanding 
ing  after  it  has  been  melted  ;  and  of  water,  which  ex-  ^y  cold, 
pands  with  prodigious  force  in  the  act  of  freezing- 
The  power  with  which  iron  expands  in  the  act  of 
palling  from  a  fluid  to  a  folid  ftate,  has  never  been 
meafured,  nor  indeed  does  it  feem  eafy  to  do  fo  ;  but 
that  of  freezing  water  has  been  accurately  computed.        I06 
This  was  done  by  the  Florentine  Academicians,  who  Prodigious 
having  filled  an  hollow  brafs  ball  of  an  inch  diameter,  force  exert- 
with  water,  expofed  it  to  a  mixture  of  fnow  and  fait,  eJ  D7  wa" 
in  order  to  congeal  the  water,  and  try  whether  its  force  t(rr  ,n  frce~ 
was  fafEcient  to  burft  the  ball  or  not.     The  ball,  being  zn's' 
made  very  ftrong,  refilled  the  expanding  force  of  the 
water  twice,  even  though  a  conliderable  part  of  its 
thicknefs   had  been  pared  off  when  it  was  perceived 
too  ftrong  at  firft.     At  the  third  time  it  burft  ;   and  by 
2  calculation  founded  on  the  thicknefs  of  the  globe 
and   the  tenacity  of  the  metal,  it  was  found  that  the 
expanfive  power  of  a  fpherule  of  water  only  one  inch 
in  diameter,  was  fufficient  to  overcome  a  refiftance.  of 
more  than  27,000  pounds,  or  13  tons  and  an  half..  JOj 

A  power  of  expanfion  fo  prodigious,  little  lefs  than  Ufed  as  an< 
double  that  of  the  moft  powerful  fleam- engines,  and  argument 
exerted  in  fo  fmall  a  body,  feemingly  by  the  force  of  for  the  ex- 
cold,  was  thought  to  be  a  very  powerful  argument  in  '^e"ce  "f 
favour  of  thofe  who  fuppofe  cold  to  be  a  pofitive  fub-  C,°rt-ab  a 
fiance  as  well  as  heat ;  and  indeed  contributed   not  a  jubilance, 
little  to  embarrafs    the  oppofite  party.       Dr  Black's       108 
difcovery  of  latent  heat,  however,  has  now  afforded  Explained 
a  very  eafy  and  natural   explication  of  this  phenome-  by  Dr 
non.     He  has  fhown,  that,  in  the  ad  of  congelation, 
water  is  not  cooled  more  than  it  was  before,  but  ra- 
ther grows  warmer  :  that  as  much  heat  is  difcharged, 
and  palTes  from  a  latent  to  a  fenlible  ftate,  as,  had  it 
been  applied  to  water  in  its  fluid  ftate,  would  have 
heated  it  to  iq 50.     In   this  procefs  the  expanfion  is  Tliecx9  nn_ 
occafioned  by  a  great  number  of  minute  babbles  fud-  lion  produ- 
denly  produced.     Thefe  were  formerly  fappofed  to  be  ced  by  the 
formed  of  cold  in  the  abftract ;  and  to  be  fo  fabtile,  extrication 
that,    infinuating  themfelves  into  the  fubftances  of  the  of  air-tu^- 
flukl,  they  augmented  its  bulk,  at  the  fame  time  that, 
by  impeding  the  motion  of   its  particles    upon    each 
other,  they  changed  it  from  a  fluid  to  a  folid.     Dr 
lUack,  however,  has  demonflrated,  that  thefe  are  only 
air  extricated  during  the  congelation  ;  and  to  the  ex- 
trication of  this  air  lie  very  jaftly  attributes  the  prodi- 
gious expanfive  force  exerted  by  freezing  water.    The 
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only  queflion,  therefore,  which  now  remains  is,  By 
what  means  this  air  comes  to  be  extricated,  and  to  take 
up  more  room  than  it  naturally  does  in  the  fluid  .?  To 
this  wc  can  fcarce  give  any  other  anfwer,  than  that 
part  of  the  heat  which  is  difcharged  from  the  freezing 
water  combines  with  the  air  in  its  unelaftic  ftate,  and, 
by  refloring  its  elafticity,  gives  it  that  extraordinary 
force,  as  we  fee  alfo  in  the  cafe  of  air  fuddenly  extri- 
cated in  the  explofion  of  gunpowder.  Thus  expan- 
iion,  even  in  the  cafe  of  freezing,  is  properly  an  effect, 
of  heat  ;  and  muft  therefore  be  conlidered  as  a  pheno- 
menon uniformly  and  certainly  attending  the  action  of 
heat,  and  in  all  cafes  to  be  afcribed  to  it. 

The  only  way  in  which  the  element  or  fluid  of  fire 
can  be  fuppofed  to  act,  and  the  way  in  which  we  can 
have  a  rational  idea  of  its  being  able  to  produce  both 
heat  and  cold  according  to  the  diverfity  of  its  action, 
hasv  been  already  explained  fo  fully,  that  it  is  needlefs 
at  prefent  to  enter  into  any  further  difcuffion  of  the 
fubject.  It  will  eafily  appear,  that  the  capacity  for 
containing  heat  is  nothing  different  from  the  a&ion 
of  heat  upon  that  body  in  expanding,  and  at  laft  alter- 
ing its  form  in  fuch  a  manner,  as  either  to  be  able  to 
iniinuate  itfelf  among  the  particles  in  much  greater 
quantity  than  before,  ftill  retaining  its  internal  ac- 
tion, though  the  external  one  becomes  imperceptible; 
or  feathering  them  in  fuch  a  manner,  that  it  breaks 
forth  in  great  quantity  in  its  peculiar  appearances  of 
fire  and  light ;  in  the  former  cafe  producing  vapour  or 
fmoke,  and  in  the  latter  flame,  as  {hall  afterwards  be 
more  fully  explained.  It  mull  likewife  appear,  that 
to  determine  the  quantity  of  heat  in  any  body  is 
altogether  impoffible  :  and  with  regard  to  the  loweffc 
degree  of  heat,  or  total  expulfion  of  that  fluid,  fo 
far  from  being  able  to  determine  what  it  is,  the  pro- 
bability mull  be,  that  nature  does  not  admit  of  any 
fuch  thing  ;  for  if  heat  conlifts  in  the  expanlive  ac- 
tion of  a  certain  fluid,  and  cold  in  its  oppofite  or 
contractile  action,  there  is  very  little  reafon  to  fup- 
pofe  that  the  conflitution  of  nature  will  allow  any  one 
of  thefe  actions  intirely  to  ceafe,  as  it  does  not  ap- 
pear by  what  means  it  could  again  be  renewed.  Cold, 
as  we  have  already  feen,  always  tends  to  produce  elec- 
tricity ;  and  the  connexion  betwixt  that  and  fire  is  fo 
ftrong,  that  we  cannot  fuppofe  the  former  to  be  car- 
ried to  any  great  extreme  without  producing  the  lat- 
ter. Whatever  we  may  therefore  fuppofe  concerning 
the  capacities  of  different  bodies  for  containing  heat, 
or  concerning  the  point  of  total  privation  of  heat,  mull 
be  altogether  void  of  foundation.  A  rule,  however, 
has  been  jriven  by  MrKirwan  for  finding-  the  point  of 
total  privation,  which,  together  with  its  demonflra- 
tion,  we  lhall  fubjoin  ;  and  as  it  is  neceffaryfor  the 
better  underilanding  of  this,-  to  call  to  remembrance 
what  has  been  faid  concerning  the  difference  between 
the  temperatures  and  fpecific  heats  of  bodies,  we  lhall 
infert  an  epitome  of  the  doctrine  from  Mr  Nicholfon. 

"  If  two  equal  bodies  of  different  kinds  and  tem- 
peratures be  brought  into  contaft,  the  common  tem- 
perature, will  feldom,  if  ever,  be  the  mean  betwixt  the 
two  original  temperatures ;  that  is  to  fay,  the  furplus 
of  heat  in  the  hotter  body  will  be  unequally  divided 
between  them,  and  the  proportions  of  this  furplus  re- 
tained by  each  body  will  exprefs  their  refpective  dif- 
pofitions,  affinities,  or  capacities  for  heat. — If,  there- 


be  called  one,  or  unity,  the  refpective'eapa'-  Heat. 
their  bodies  may  be  determined  by  experi- 
and  exprelled  in  numbers  in  the  fame  manner 
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fore,  a  given  fubltance,  as  for  example  fluid  water,  be  General 
taken  as  the  flandard  of  comparifon,  and  its  capacity  Effects  of 
for  heat  be  called  one,  or 
cities  of 
ment 

as  fpecific  gravities  ufually  are.  And  becaufe  it  is 
ellablifhed  as  well  from  reafon  as  experiment,  that  the 
fame  capacity  for  heat  obtains  in  all  temperatures  of  a 
given  body,  fo  long  as  its  flate  of  folidity,  fluidity,  or 
vapour  is  not  changed,  it  will  follow,  that  the  whole 
quantities  of  heat  in  equal  bodies  of  a  given  temperature 
will  be  as  thofe  capacities.  And  as  the  refpeclive 
quantities  of  matter,  in  bodies  of  equal  volume,  give 
the  proportions  of  their  fpecific  gravities,  fo  the  re- 
fpeftive  quantities  of  heat  in  bodies  of  equal  weight  and 
temperature  give  the  proportions  of  their  fpecific  heats. 

"  A  greater  capacity  for  heat,  or  greater  fpecific 
heat,  in  a  given  body,  anfwers  the  fame  purpofe  with 
refpect  to  temperature  as  an  increafe  of  the  mafs  j 
or  the  quantity  of  heat  required  to  be  added  or 
fubducted,  in  order  to  bring  a  body  to  a  given  tempe- 
rature, will  be  as  its  capacity  or  fpecific  heat. 

"  The  capacities  not  only  differ  in  various  bodies, 
but  alfo  in  the  fame  body,  according  as  it  is  either 
in  a  folid,  fluid,  or  vaporous  flate.  All  the  experi- 
ments hitherto  made  confpire  to  ihow,  that  the  capa- 
city, and  confequently  the  fpeeific  heat,  is  greater! 
in  the  vaporous,  lefs  in  the  fluid,  and  leafl  in  the  fo- 
lid flate. 

"  The  quantity  of  heat  that  conflkutes  the  difference 
between  the  feveral  flates,  may  be  found  in  degrees  of 
the  thermometer.  Thus  if  equal  quantities  of  water 
at  1 6 20  and  ice  at  3  2°  of  temperature  be  mixed,  the 
ice  melts,  and  the  common  temperature  becomes  320  ; 
or  otherwife,  if  equal  quantities  of  frozen  or  fluid  wa- 
ter, both  at  3  20,  be  placed  in  a  like  fituation  to  acquire 
heat  from  a  fire,  the  water  will  become  heated  to  1620, 
while  theice  melts  without  acquiring  any  increafe  of  tem- 
perature. In  either  cafe  the  ice  acquires  1300  of  heat, 
which  produces  no  other  effect  than  rendering  it  fluid. 
Fluid  water,  therefore,  contains  not  only  as  much  more 
heat  than  ice,  as  is  indicated  by  the  thermometer, 
but  alfo  1300,  that  is  in  fome  manner  or  other  em- 
ployed in  giving  it  fluidity.  And  as  fluid  -water  can- 
not become  ice  without  parting  with  1300  of  heat  be- 
fides  what  it  had  above  320  in  its  temperature  ;  fo  al- 
fo fleam  cannot  become  condenfed  into  water  with- 
out imparting  much  more  heat  to  the  matters  it  is 
cooled  by,  than  water  at  the  fame  temperature  would 
have  done. 

"  The  heat  employed  in  maintaining  the  fluid  or 
vaporous  form  of  a  body,  has  been  called  latent  heat, 
becaufe  it  does  not  affect  the  thermometer. 

"  From  the  confideration  of  the  fpecific  heats  of  Mr  Kh-- 
the  fame  body  in  the  two  flates  of  fluidity  and  folidi-  wan'stheo- 
ty,  and  the  difference  between  thofe  fpecific  heats,  is  rem  for 
deduced  a  method  of  finding  the  number  of  degrees  ^n^m?  tne 
which  denote  the  temperature  of  any  body  immediate-  Ponit.otto" 
ly  after  congelation,  reckoned  from-  the  natural  zero,  ^n  0f 
or  abfolute  privation  of  heat.     The  rule  is ;  multiply  heat, 
the  degrees  of  heat  required  to  reduce  any  folid  to  a 
fluid  flate,  by  the  number  expreffing  the  fpecific  heat 
of  the  fluid  :  divide  this  product  by  the  difference  be- 
tween the  numbers  expreffing  the  fpecific  heat  of  the 
body  in  each  flate  :  the  quotient  will  be  the  number 

of 


114 


Theory. 


CHEMISTRY. 


General      of  degrees  of  temperature,  reckoned  from  an  abfolute 

Effe&s  of    privation  of  heat. 

Heat, (       <<  This  theorem  is  Mr  Kirwan's,  and  maybe  proved 

thus.  Let  s  reprefent  the  required  temperature  of  the 
body'jiiit  congealed,  /=the  number  of  degrees  that 
exprefs  the  heat  required  to  reduce  it  to  fluidity,  ?i  — 
the  fpecific  heat  of  the  folid,  and  m  =  the  fpecific 
heat  of  the  fluid.     Then  s+l  :  s  : •:  m  :  n.     Whence 

jz:_Jf —  the  temperature  from  the  natural  zero 

vi — 11 
in  thermometrical  degrees  of  the  fluid.  But  becaufe 
the  actual  fall  of  the  thermometer  is  to  be  produced 
by  cooling  the  folid,  we  muft  pay  attention  to  its  capa- 
city. The  quantity  of  heat  required  to  produce  a 
given  change  of  temperature  in  a  body  is  as  its  capa- 
city ;  and  confequently  the  changes  of  temperature, 
when  the  quantity  of  heat  is  given,  will  be  inverfely 

,  ■  ■  t        r  In         In    _ 

as  the  capacities  :  therefore,  n  :  m  :  : j". 

m — n  \m 71 

which  is  the  rule  abovementioned. 

"  If  the  data  /,  m,  and  n,  be  accurately  obtained 

by  experiment,  in  any  one  inftance,  and  the  difference 

between  the  zero  of  Fahrenheit's  fcale  and  the  natural 

zero  he  thence  found  in  degrees  of  that  fcale,  this 

difference  will  ferve  to  reduce  all  temperatures  to  the 

numeration  which  commences  at  the  natural  o.     So 

that  s  being  known  in  all  cafes,  if  any  two  of  the 

quantities  /,  m,  or  7i,  be  given  in  any  body,  the  other 


may  be  likewife  had.     For  /: 
and  n  — . 


s?n — S7i 


;  and  m  n 


sn 
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Fluidity  to 
be  afcribed 
to  the  ab- 
forption  of 
keat. 


"  To  give  an  example  of  this  curious  rule,  let  it  be 
required  to  determine  how  many  degrees  of  refrigera- 
tion would  abfolutely  deprive  ice  of  all  its  heat  ?  The 
degrees  of  heat  neceffary  to  melt  ice  are  130  ;  and  the 
fpecific  heats  of  ice  and  water  are  as  9  to  10.  The 
number  130  multiplied  by  10,  produces  1300,  and 
divided  by  the  difference  between  9  and  10  quotes 
1300  :  therefore  if  ice  were  cooled  1300  degrees  be- 
low 320,  or  to — 1268  of  Fahrenheit's  fcale,  it  would 
retain  no  more  heat." 

II.  Fluidity  is  another  effect  of  heat,  and  is  capable 
of  taking  place  in  all  bodies  hitherto  known,  when 
the  fire  is  carried  to  a  certain  pitch.  Theories  have 
been  invented,  by  which  fluidity  was  afcribed  to  the 
fmoothnefs  and  round  figure  of  the  particles  whereof 
bodies  were  compofed,  and  folidity  to  an  angular  or 
irregular  figure.  It  has  alfo  been  afcribed  to  a  ftrong- 
er  degree  of  attraction  between  the  parts  of  folids 
than  of  fluids.  Dr  Black,  however,  has  fhown,  that 
in  the  cafe  of  melting  ice,  we  are  certainly  to  afcribe 
the  acquired  fluidity  of  the  water  to  the  abforption  of 
heat.  This  was  determined  by  a  decilive  experiment, 
in  which  he  expofed  a  Florence-flafk  full  of  water  to 
the  atmofphere  in  a  warm  room,  when  he  found  that 
the  heat  in  the  air  evidently  left  it,  to  flow  into  the 
ice  in  the  bottle,  and  reduced  it  to  fluidity.  The  air 
thus  deprived  of  its  heat,  he  felt  fenfibly  defcending 
like  a  cold  blaft  from  the  bottle,  and  continuing  to  do 
fo  as  long  as  any  of  the  ice  remained  unthawed ;  yet 
after  it  was  all  melted,  the  temperature  of  the  fluid 
was  no  more  than  320.  Different  degrees  of  heat  are 
requilite  for  converting  different  folids  into  fluids,  for 
which  fee  the  Table  of  Degrees  of  He  ax. 


This  theory  receives  an  additional  confirmation  from 
the  quantity  of  heat  which  is  always  known  to  be  produ- 
ced by  the  converfion  of  a  fluid  into  a  folid.  And  that 
this  is  really  the  cafe  appears,  1 .  From  what  happens  in 
the  congelation  of  waters,  it  appears  that  ice  is  formed 
very  fiowly,  and  with  feveral  circumftances  which  fup- 
port  the  theory. — Thus,  if  we  fuppofe  equal  quantities 
of  water  to  the  air,  which  is  perhaps  ic  below  frofl, 
and  add  to  one  of  thefe  a  fmall  quantity  of  fait  or 
fpirit  of  wine,  and  obferve  the  cooling  of  each,  we 
ihall  find-them  both  grow  gradually  colder,  until  they 
arrive  at  the  temperature  of  frcft :  after  which  the  wa- 
ter containing  the  fait  will  continue  to  grow  colder, 
until  it  has  arrived  at  the  temperature  of  the  air,  at 
the  fame  time  that  only  a  fmall  quantity  of  the  other 
water  is  converted  into  ice.  "i  et  were  the  common 
opinion  juft,  it  ought  all  to  have  been  congealed  by  this 
time  ;  inftead  of  which,  it  is  fcarce  grown  a  degree 
colder  during  the  whole  time.  Its  remaining  at  the 
fame  temperature  for  fo  long  a  time,  fhows  that  it  has 
been  communicating  heat  to  the  atmofphere  ;  for  it  is 
impoffible  that  any  body  can  remain  in  contact  with  an- 
other that  is  colder,  without  communicating  heat  to  it. 
Whence  then  conies  this  heat  \  There  muft  be  fome 
fource  adding  to  thefenlible  heat  of  the  water,  fo  as  to 
keep  its  temperature  to  the  freezing  point :  and  this 
fource  of  heat  muft  be  very  conliderable  ;  for  it  will 
continue  to  act  for  a  very  long  time  before  the  water 
is  changed  into  ice  ;  during  all  which  time,  even  to  the 
lafl  drop,  the  water  is  not  a  degree  colder  than  320  of 
Fahrenheit's  thermometer.  This,  therefore,  is  the 
latent  heat  of  the  water,  which  had  formerly  entered 
into  it  during  its  tranfition  from  ice  to  a  fluid  ilate. 

A  ftill  ftronger  argument  is  derived  from  the  fol- 
lowing experiment ;  which  evinces  that  the  fluidity  of 
water  really  depends  upon  its  latent  heat,  and  that 
the  fenfible  heat  is  only  a  mean  or  condition  to  its 
containing  the  latent  heat.  This  experiment  confifts 
in  expoiing  water  contained  in  a  covered  beer-glafs  to 
the  air  of  a  cold  frofty  night  ;  and  when  the  atmo- 
fphere is  at  the  temperature  of  perhaps  io°  or  120  be- 
low froft,  the  water  will  acquire  that  temperature 
without  freezing :  fo  that  the  fluidity  of  the  water 
does  not  altogether  depend  on  the  quantity  of  fen- 
fible heat  contained  in  it.  The  congelation,  however, 
may  be  brought  011  by  touching  it  with  a  bit  of  ice, 
with  the  extremity  of  a  wire,  by  a  fhock  upon  the 
board,  or  otherwife  difturbing  it ;  and  we  then  find 
the  temperature  fuddenly  raifed  up  to  320.  This 
fhows  plainly,  that  the  water  has  a  difpolition  to  re- 
tain the  quantity  of  latent  heat,  upon  which  its  flui- 
dity muft  immediately  and  neceffarily  depend  ;  and  it 
retains  it  with  a  certain  degree  of  force,  fo  as  to  keep 
the  water  fluid  in  a  temperature  below  that  in  which 
it  ufually  parts  with  the  latent  heat  and  congeals.  By 
difturbing  it,  however,  we  inftantly  bring  on  the  con- 
gelation, Avhich  cannot  take  place  without  an  extri- 
cation of  the  latent  heat ;  which  then,  being  changed 
into  the  ordinary  or  moveable  heat,  raifes  the  thermo- 
meter as  ufual.  The  quantity  of  heat  difcharged  from 
the  firft  fmall  portion  of  ice  formed  in  the  water  is 
fufheient  to  prevent  any  more  latent  heat  from  fepa- 
rating,  and  confequently  from  any  more  ice  being 
produced  till  more  of  the  fenfible  heat  is  abftracted. 

This  doctrine  extends  not  only  to   fuch  bodies  as 
are  actually  converted  from  a  folid  to  a  fluid,  or  from 
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General      a  fluid  to  a  folid  ftate,  bat  to  fuch  as  are  in  a  kind  of 
Effects  of    middle  fhate  betwixt  lblidity  and   fluidity;  for  every 

**cat- degree  of  foftnefs  depends  on  a  certain  degree  of  heat 

ng  contained  in  the  body.  Thus,  for  inftance,  melted 
Heat  the  wax,  allowed  to  cool  ilowly,  foon  becomes  opaque  and 
caufe  of  the  confident  ;  but  it  niufl  be  colder  ftill  before  it  attains 
foftnefs  of  jts  utmoft  degree  of  hardnefs.  There  is  therefore  a 
bodies  ap-  cena{n  degree  of  heat  below  which  every  body  is  folid, 
■to  fluidity  arL(^  aD0VC  which  every  one  is  fluid  ;  the  former  being- 
called  the  congealing,  and  the  latter  the  melting,  point 
lx  of  bodies. 

.Abforption      By  making  experiments  upon  different  fubftances, 
of  heat  the  the  Doctor  was  convinced  that  latent  heat  is  the  uni- 
univerfal     vcrfal  caufe  of  fluidity  ;  and  the  doctrine  holds  good  in 
caufe  of      a\\  t]ie  experiments  that  have  hitherto  been  made  upon 
fluidity.      fpermaced,  bees-wax,  and  fonie   of  the  metals.     If 
they  are  melted,  allowed  to  cool  (lowly,  and  a  thermo- 
meter be  immerfed  into  them,  we  find,  that  as  long  as 
they  continue  fluid,  their  fenfible  heat  diminifhes  very 
fa  ft ;  but  as  foon  as  they  begin  to  grow  folid,  the  fen- 
fible heat   continues  greater  than  that  of  the   air  to 
which  they  are  expofed  ;  and  during  all  this  time  it  is 
•communicating  heat  to  the  air,  without  having  its  fen- 
lible  heat  diminiihed  ;  for  the  latent  heat  within  the 
fluid  gradually  receives  a  fenfible  form,  and  keeps  up 
the  temperature,  proving  a    fource  of"  fenfible  heat, 
which  is  communicated  to  the  neighbouring  bodies  as 
well  as  the  fiuTounding  air.    The  foftnefs  and  ductility 
-J2Q       of  bodies  depend  on  this  alfo. 
"Vapour  III.  Evaporation.     A  third  effect  of  the  action  of 

formed  by  heat  is  that  of  converting  bodies  into  vapour,  by  which 
theabforp-  they  are  rendered  fpecifically  lighter  than  the  furround- 
ing  atmofphere,  and  enabled  to  rife  in  it.  To  account 
for  this,  many  theories  have  been  invented  ;  but  that  of 
Dr  Black,  who  accounts  for  it,  as  well  as  fluidity  from 
the  abforption  of  latent  heat,  is  now  univerfally  re- 
ceived. The  circumflances  by  which  he  proves  and  il- 
luftrates  his  doctrine  are  the  following  : 

t.  When  we  attend  to  the  phenomena  of  boiling  wa- 
ter, in  a  tea  kettle  for  inftance,  it  may,  whenfirit  put 
upon  the  fire,  be  about  the  temperature  of  480  or  500. 
In  a  quarter  of  an  hour  it  will  become  heated  to  2120. 
It  then  begins  to  boil,  and  has  gained  162°  of  vapour  in 
that  time.  Now,  if  the  converfion  of  it  into  vapour  de- 
fended on  the  quantity  of  fenfible  heat  introduced,  we 
may  afk  how  long  it  will  be  necefl'ary  to  raife  it  all  in 
141       vapour  ?  Surely  another  quarter  of  an  hour  fliould  be 
Euperi-       fufficient ;  but  this  is  far  from  being  the  cafe.     Dr 
ments  by     Black  made  fome  experiments  upon  this   fubject   in 
Dr  Mack     conjunction  with  another  gentleman.     Having  the  op- 
■ou  the  con-  portunity  of  what  is  called  a  kitchen-table  or  a  thick 
plate  of  caft  iron,  one  end  of  which  was  made  fenfibly 
red-hot,  they  fet  upon  this  fome  iron  veffels  with  cir-  • 
cular  flat  bottoms,  of  about  four  inches  diameter,  and 
which  contained  a  quantity  of  water.     The  tempera- 
ture of  the  water  was  noted,  as  alfo  when  it  began  to 
boil ;  and  when  the  whole  of  it  was  boiled  away,  it  was 
found,  that  when  fet  on  the  table  its  temperature  had 
been  54°  ;  in  four  minutes  it  began  to  boil,  and  in  that 
fpace  of  time  received  1580  degrees  of  heat.     Had  the 
•evaporation,  therefore,  depended  merely  on  the  quan- 
tity of  fenfible  heat  introduced,  it  ought  to  have  been 
diflipated  entirely  in  a  fingle  minute  more.     It  was, 
however,  i3  minutes  in  dillipating  ;  and  therefore  had 
"received  807  degrees  of  heat  before  I*  was  all  evapo- 
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rated.     All  this  time,  therefore,  while  the  water  con-  General 
tinned  to  boil,  it  was  receiving  a  great  quantity  of  heat,  Efft&s  of 
which  mule  have  been  flowing  equally  fait  out  of  it  ;  HeaC- 

for  the  velfel  was  no  hotter,  and  the  iron  plate  conti-  * " ■ 

nued  equally  hot,  the  whole  lime.  The  veffels  were 
of  different  lhapes,  fome  of  them  cylindrical,  fome  co- 
nical, others  widening  upwards  ;  one  of  the  deligns  of 
the  experiment  being  to  ihow  how  far  the  evaporation 
was  retarded  by  the  particular  form  of  the  vefiels.  By 
fufpending  a  thermometer  in  the  mouth  of  one  of  the 
evaporating  veffels,  the  heat  of  the  fleam  was  found  to 
be  exactly  21 2°;  fo  that  as  the  great  quantity  of 
heat  abforbed  was  found  neither  to  have  remained  in 
the  water,  nor  to  have  been  carried  away  by  the  f  team 
in  a  fenfible  manner,  we  have  nothing  lelt  to  fuppofe, 
but  that  it  flew  off  as  one  of  the  component  parts  of 
the  fleam  in  a  latent  flate. 

2.  Iu  an  experiment  to  fhow  the  fixednefs  of  ihe 
boiling  point  of  water,  Dr  Black  inclofed  fome  of  that 
fluid  in  a  ftrong  vial  having  a  thermometer  in  it,  and 
flopped  clofe  with  a  cork.  By  the  application  of  heat 
he  hoped  now  to  be  able  to  raife  the  thermometer  fome 
degrees  above  the  boiling  point,  which  would  be  the 
natural  confequence  of  the  confinement  of  the  fleam. 
When  this  was  done,  he  pulled  out  the  cork,  and  fup- 
pofed  that  the  water  would  now  all  fly  out  in  vapour  : 
but  in  this  he  was  totally  difappointed  ;  a  hidden  and 
very  tumultuous  boiling  enfued,  which  threw  out  fome 
of  the  water  ;  but  though  fome  quantity  of  fleam  like- 
wife  iflued,  the  quantity  of  water  was  not  confiderably 
diminiihed.  The  vial  had  been  heated  to  200  above 
the  boiling  point,  but  almoft  inflantly  cooled  down  to 
212°,  when  the  cork  was  Liken  out. 

3.  Mr  Watt,  iu  making  fome  experiments  on  the 
force  of  fleam,  had  occafion  to  ufe  Papin's  digefter, 
with  a  pipe  proceeding  from  its  fide  ;  the  orifice  of 
which  was  fhut  with  a  valve  preffed  down  by  one  end 
of  a  lever.  Thus  he  heated  fleam  to  400°  of  Fahren- 
heit ;  after  which,  having  hidden  lyflruck  off  the  lever, 
a  quantity  of  fleam  flew  out  with  conliderable  noife, 
and  with  fuch  violence  as  to  make  an  imprelfion  on  the 
ceiling  of  the  room  ;  but  this  noife  gradually  diminifh- 
ed,  and  after  ten  minutes  it  ceafed  entirely  ;  and  upon 
opening  the  machine,  he  found  the  greateflpart  of  the 
water  ftill  remaining.  lz„ 

4.  The  change  of  fenfible  into  latent  heat  in  the  Boiling 

formation  of  vapour,  appears  ftill  more  evident  in  the  point  of 

boiling  of  water  in  vacuo.     Mr  Boyle  took  a  quantity  water /« 

of  water  which  had  been  previoufly  boiled  10  purse  it  vacu0  ^e" 

ttrmined 


foon  arrived  at  this  temperature;  fo  that  in  this  cafe 
alfo  the  heat  had  difappeared  during  the  converfion  of       Ia» 
the  fluid  into  vapour.     Others  have  repeated  the  ex-  And  by 
periment,  as  Boerhaave,  Mufchenbroek ;  and  Robinfon,  Mr  Rcbic- 
who  lectures  on  chemiflry  in  Glafgow,  fays  that  the  fon  ol^a*- 
heat  diminifhes  very  faft  till  it  comes  to  900  or  950,  2CNV' 
which  feems  to  be  the  boiling  point  of  water  in  vacuo. 
As  a  conliderable  part  of  the  heat  thus  difappear?,  and 
is  to  be  difcovered  neither  in  the  water  nor  in  the  va- 
pour, we  mufl  conclude  that  it  enters  the  latter  as  part 
of  its  compoiition. 

5.  Thus  alfo  we  may  underfland  fome  curious  expe- 
riments made  by  Dr  Cullen  upon  ether  and  other  vo- 
latile 
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ladle  fluids.     He  employed  fome  perfons  to  make  ex- 
periments upon    the  cold   produced   by  evaporation ; 
and  willing  to  repeat  them  himfelf  /;/  vacuo,  he  put 
fome  of  the  moft  volatile  liquors  under  the  receiver 
T)r  Cullen's  of  an   air-pump.     One  of  thefe  was  ether.     It  was 
experi-        contained  in  a  glafs,  in  which  there  was  alfo  placed 
meats  on     fome  water.     When  the  air  was  extracted,    the  ether 
coldprodu- Degan  ro  j^^  ancj  t0  De  converted  into  vapour,  till  it 
by  eva"  became  fo  very  cold  that  it  froze  the  water  contained 
™r        '     in 'the  veffel,  though  the  temperature  of  the  room  was 
about  500.     Here  therefore  there  was  a  quantity  of 
heat  which  difappeared  all  of  a  fudden  ;  which  it  is 
plain  could  not  be  owing  to  its  having  any  communi- 
catbn  with  that  of  the  atmofphere  or  other  cold  bo- 
diei,  as  they  could  not  render  it  colder  than  they  were 
themfelves.     Ether  therefore  is  to  be  confidered  as  a 
fluid  fo  volatile,  that  were  it  not  for  the  preffure  of  the 
atmofphere  it  would  be  perpetually  in  the  ftate  of  va- 

i25       Pour- 
Heat  expel-      6.  That  this  heat  which  enters  into  the  vapour  is 
led  in  great  not    deflroyed,     but    remains    in    a    latent    ftate,    is 
quantity  by  eafily  proved;    for  we  find  that  a  great   quantity  of 
theconden-  ]ieat-  js  eXpened  from  vapour  when  it  is  condenfed  again 
ation  o       £o  forin  tjie  DOC]y  it  compofed  originally.     This  is  ea- 
fily  afcertained  by  obferving  the  quantity  of  heat  com- 
municated to  the  water  in  the  refrigeratory  of  a  ftill 
by  any  given  quantity  of  liquid  which  comes  over. 
Thus,    if   the  refrigeratory  contain    ico    pounds  of 
water,  and  the  diftillation  be  continued  till  only  one 
pound  has  come  over,  fuppofmg  the  water  in  the  refri- 
geratory to  have  received  8°  of  heat ;  it  is  plain,  that 
if  the  whole  of  the  quantity  thus  received  could  be 
thrown  into  one  pound  of  water,  the  latter  would  be 
heated  to  8oo°  ;  which  is  fufficient  to  make  an  equal 
fpace  of  iron  red-hot.     But  that  this  quantity  of  heat 
is  received  by  the  water  in  the  refrigeratory  has  ap- 
peared from  feveral  experiments,  which  (how  that  wa- 
ter, by  being  converted  into  vapour,  abforbs  between 
i26       8oo°  and  9000  of  heat. 
Mr  Watt's      On   this    principle  we  may  explain    fome  curious 
experi-        experiments  made  by   Mr  Watt  with  regard  to  the 
evaporation  of  fluids  ///  vacuo.     That  gentleman  had 
formed  a  defign  of  converting  water  into  fteam  with 
lefs    expence  of   fuel,  which  he  imagined  might  be 
done  by  removing  the  prefTure  of  the  air  from  the 
water,  which  he   thought  would  thus  require  a  much 
fmaller  quantity  of  fuel  to  convert  it  into  vapour.     Dr 
Black,  however,  perceiving  that  only  the  fmall  quan- 
tity of  fenlible  heat   the  fteam  poffelfed  could  thus  be 
carried  off,  informed  him  beforehand  that  his  project 
would  not  be  found  attended  with  the  advantages  he 
imagined.     The  experiment,  however,  was  made  in 
the  following  manner  :  A  ftill  was  procured  of  tinned 
iron,  the  body  of  which  refembled  that  of  a  retort, 
with  a  veffel  ferving  as  a  condenfer  ,  the  whole  appa- 
ratus being  clofe,  excepting  a  little  hole  in  the  extre- 
mity of  the  condenfmg  veifel.     He  firft  exhaufted  this 
veffel  of  air  by  holding  the  condenfer  over  the  retort, 
in  which  fome  boiling  water  was  contained,  until  it  was 
entirely  converted    into    fteam.       He  then  fuddenly 
flopped  the  little  hole,  and  removed  the  veilels  from 
the  fire  ;  when,  after  they  were  cooled,  there  was  a 
pretty  perfect  vacuum  formed  by  the  condenfation  of 
the  fteam.     The  retort  was  then  put  on  the  fire,  and 
turned  fo  that  the  pipe  and  condenfing  veffel  mould 
Vol.  IV. 
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hang  downward  ;  and  plunging  them  into  cold  water,  General 

heat  Was  applied  to  the  ftill  till  the  water  boiled,  as  Effects  of 

could  be  known  by  the  noife.     It  was  kept  boiling,  ^eat 

till  a  quantity  of  fteam  was  pufhed  over  and  condenfed 

with  a  very  gentle  heat,  the  ftill  feeling  little  warmer 

than  his  hand.     After  a   certain   quantity  had  been 

diitilled,  the  apparatus  was  removed,  and  he  had  noted 

the  heat  of  the  water  in  the  refrigeratory  ;  but  though 

the  fteam  all  along  came  over  with  fo  gentle  a  heat, 

he  found  the  quantity  communicated  to  the  water  in 

the  refrigeratory  to  be  furprifingly  great,  not  lefs  than 

10000 ;  fb  that  it  would  have  been  more  than  fufficient 

to  heat  the  quantity  of  liquor  which  came  over  red-hot.        I2. 

IV.  Ignition,  or  the  earning  bodies  to  fliine  or  emit  Ignition  a 
light  in  the  dark.     This  may  be  confidered  as  a  fpe-  conftant 
cies  of  iniiammation,  and  fhall  therefore  be  explained  and  fteady 
under  that  head :  here  we  fhall  only  obferve,  that  ig-  ^tGt  of 
nition  is  a  more  fteady  and  conftant  effect  of  heat  than  iea  "  g 
either  the  product  ion  of  fluidity  or  vapour ;  and  ap-  Aij  ;CTnited 
pears  not  only  to  be  the  fame  degree  with  regard  to  bodies  e- 
any  particular  body,  but  the  fame  with  regard  to  all  orally  hot. 
kinds  of  matter.     Dr  Martin  imagines,  that  a  red-hot 
piece  of  iron  is  hotter  than  a  red-hot  piece  of  flone  ;  but 
if  you  put  into  a  crucible  an  hundred  different  kinds  of 
matter,  as  metals,  glafs,  &c.  that  are  capable  of  bearing 
a  red  heat,  they  will  all  begin  to  appear  luminous  about 
the  fame  time,  and  their  brightnefs  will  increafe  equal- 
ly as  their  heat  increafes.     But  it  is  difficult  to  know 
at  what  point  this  begins,  as  we  have  no  way  of  ascer- 
taining the  beginning  or  loweft  degree  of  ignition  but 
by  the  effect  it  produces  on  our  fight,  and  we  cannot 
be  fure  that  we  perceive  the  loweit  degree  of  light ; 
for  we  know  that  other  animals  fee  objects  with  fuch 
light  as  appears  perfect  darknefs  to  us.       Sir  Ifaac 
Newton's  method  of  determining  this  has  been  already 
mentioned.  I2(J 

Dr  Boerhaave    entertained    a    notion,    that    fome  Metals 
metals,  after  being  once  brought  into  a  ftate  of  fu-  may  be- 
fion,  could  be  made  no  hotter  ;  and  propofes   the  pof-  coirie  va^- 
fibility  of  this  as  a  queftion,  "  Whether  the  heat  0f  ^  hotter 
metals  can  be  increafed  after  they  are  melted  ?"  There  2  te,r  '  e^. 
is  not,  however,  the  leaft  doubt  but  that  their  heat  may 
be  vaffly  increafed  after  they  are  melted ;  and  we  know 
certainly  that    fuch    as    are    of    eafy  fufion    may  be 
heated  to  a  vaftly  greater  degree  after  being  melted; 
and  why  may  not  thofe  requiring  ftronger  heats  be  the 
fame  ?   We  are  fure  that  this  is  the  cafe  with  filver, 
which,  after  being  melted,  may  be  brought  to  fuch  a 
heat  as  to  become  too  dazzling  for  the  eye  to  bear  it. 
If  Boerhaave's  opinion  were  juft,  it  would  be  inipoffi- 
ble  to  caft  any  metal  into  moulds,  becaufe  it  mnft  lofe 
a  little  heat  in  being  removed  from  the  fire  and  in  en- 
tering the  mould;  nor  would  they  receive  a  proper 
impreilion  if  they  did  not  contain  a  greater  quantity 
of  heat  than  was  neceffary  for  their  fufion. 

Ignition  appears  to  be  univerfal  ;    and  all  bodies  ca-  ignition  an 
pable  of  fupporting  it  without  being  converted  into  an  univerfrl 
elaitic  vapour  that  cannot    be  confined,    are  affected  efi"e<a  of 
the  fame  way.     Water,  which  in  its  ordinary  ftate 
feems  very  little  capable  of  enduring  this  heat,  may  be  w  JLffla_ 
confined  in  ftrong  velfels  fo  as  to  become  capable  of  ^e  made 
melting  lead,  which  is  more  than  halfway  betwixt  a  fuflkiently 
red  heat  and  that  of  boiling  water.     Experiments  with  hot  to  melt 
the  eolipile  fhow  alfo  that   it    can  be  made  red-hot  ;  lead; 
for  when,  the  fteam  paffes  through  burning  fuel,  it  can- 
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not  mils  of  being  made  red  hot.  Dr  Black  has  alfo 
frequently  feen  the  vapour  of  water  heated  by  throw- 
ing it  into  the  aih-pit  of  a  furnace,  fo  as  to  produce  a 
very  large  and  tranfparent  flame  in  riling  up  through 
the  vent.  There  is  reafon  therefore  to  conclude,  that 
ignition  is  one  of  the  more  general  effects  of  heat,  only 
that  fome  bodies  are  incapable  of  it  until  they  be  re- 
duced, to  a  Hate  of  vapour. 

V.  The  lafl  of  the  effects  of  heat  here  to  be  taken 
notice  of  is  inflammation.  It  differs  from  ignition  in 
this,  that  the  bodies  fubject  to  the  latter  gradually  grow 
cooler  as  foon  as  they  are  taken  out  of  the  fire,  with- 
out undergoing  any  conliderable  change  ;  while  thofe 
fubject  to  inflammation  become  continually  hotter  and 
hotter,  communicating  a  vail  quantity  of  heat  toothers, 
and  undergoing  a  kind  of  decompoJkion  themfelves, 
infomuch,  that  by  this  means  they  have  beeen  thought 
to  be  reduced  to  their  conftituent  principles  or  ele- 
ments. Some  fubflances  indeed  feem  to  be  an  excep- 
tion to  this,  as  in  the  open  air  they  burn  totally  away, 
without  leaving  any  refiduum  or  producing  any  foot. 
Thefe  arefpiritofwine,  fulphur,  and  efpecially  inflam- 
mable air  ;  which  lafl,  by  a  proper  mixture  with  de- 
phlogifticated  air,  may  be  fo  totally  confirmed,  that 
fcarce  a  fiftieth  part  of  the  two  will  remain.  On  a 
careful  examination  of  thefe  fubflances,  however,  we 
find  that  there  is  by  no  means  a  total  confumption,  or 
indeed,  properly  fpeaking,  any  confumption  at  all,  at 
leaft  if  we  meafure  the  quantity  of  matter  by  the  weight 
of  the  fubftance  employed.  Thus,  if  we  are  at  pains 
to  collect  the  vapour  of  burning  fpirit  of  wine,  we  will 
find,  that  an  aqueous  dew  is  collected,  which  fome- 
times  equals  the  fpirit  of  wine  itfelf  in  weight.  With 
regard  to  fulphur,  the  cafe  is  ftill  more  evident  ;  for 
the  vapour  of  this,  when  collected,  not  only  equals 
but  greatly  exceeds  the  weight  of  the  fulphur  employ- 
ed ;  and  on  burning  dephlogifticated  aud  inflam- 
mable air  together,  as  much  water  is  found  to  be  pro- 
duced as  nearly  equals  the  weight  of  both  airs.  In 
like  manner,  when  we  collect  the  afhes,  water,  foot, 
and  oil,  procured  by  burning  any  of  the  common  in- 
flammable fubflances,  we  will  find,  that  they  in  ge- 
neral exceed  the  weight  of  the  matter  employed.  The 
great  wafte  of  bodies  by  fire,  therefore,  is  owing  to  the 
diilipation  of  the  volatile  principles  they  contain,  which 
are  carried  off  and  rendered  invifible  by  being  mixed 
with  the  atmofphere. 

The  procefs  of  inflammation  has  long  been  explain- 
ed from  the  prefence  of  a  fubflance  called  Phlogijion  in 
thofe  bodies  which  are  fubject  to  it,  and  which  is  fup- 
pofed  to  be  the  fame  in  all  bodies  belonging  to  this 
clafs  ;  the  differences  between  them  arifing  from  the 
principles  with  which  it  is  combined.  This  doctrine, 
which  was  firfl  introduced  hy  Stahl,  has  given  occa- 
lion  to  fuch  various  and  difcordant  theories,  that  the 
exiilence  of  phlogifton  has  been  lately  denied  altoge- 
ther by  M.  Lavoilier,  who  brought  in  a  new  method 
of  folving  the  phenomena  of  fire,  heat,  and  ignition, 
without  any  afliftance  from  this  principle. 

The  foundation  of  M.  Lavoifier's  doctrine  is  the 
increafe  of  weight  in  metals  by  calcination.  This  in- 
creafe  he  finds  to  be  precifely,  or  very  nearly  fo,  pro- 
portionable to  the  decreafe  of  weight  in  the  air  in 
which  they  are  calcined.  His  theory,  therefore,  is, 
that,  in  the  act  of  calcination,  the  pure  part  of  the  air, 
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which  he  calls  the  acidifying  or  oxygenous  principle,  General 
unites  with  the  metal,  and  converts  it  into  a  calx.     In  Effects  of 

like  manner,  in  fubflances  truly  inflammable,  the  heat  Heat. 

and  flame  are  fuppofed  to  proceed  from  the  union  of       ^Z 
the  pure  air,  or  the  oxygenous  principle,  with  the  fub-  His  theory 
fiance,  and  converting  it  into  thofe  principles  which  of  inflam- 
are  found  to  remain  after  inflammation.     Thus  the  in-  "nation. 
creafed  weight  of  the  fubflance  is  eafily  accounted  for  ; 
while  the  inflammation,  in  his  opinion,  is  nothing  more 
than    a    combination    of   the    inflammable    body    it- 
felf with  pure  air,  which    has  an  attraction  for  it  : 
and  in  confirmation  of  that  it  is  urged,  that  when  com- 
buflion  is  performed  in  empyreal  or  dephlogifticated 
air,  the  whole  of  the  latter  is  abforbed  ;  but  in  com- 
mon atmofpherical  air  only  one-fourth,  being  the  quan- 
tity of  pure  air  contained  in  it.  140 

Other  arguments  in  favour  of  this  opinion  are,  that  Arguments 
the  calces  of  the  perfect  metals  may  be  reduced  without  f°r  t'ie. 
addition  by  the  mere  emiflion  of  the  oxygenous  principle,  n011-6*1"- 
( dephlogifticated  air)  ;  by  an  union  with  which  they  af-  phWiftou 
fume  the  form  of  a  calx.      Thus  lie  evades  a  very  from  t^e 
flrong  argument  ufed  by  the  oppofite  party  ;  who  ad-  reduction 
duced,  as  a  proof  of  the  exiftence  of  phlogifton,  theofthecal- 
ufe  of  charcoal  in  the  reduction  of  metals  to  their  pro-  ces  of  per- 
per  form.     A  difpute  indeed  took  place  betwixt  M.  fe&  meta}s 
Lavoilier  andDr  Prieflley'8concerning  the  reduction  of "  addition 
the   whole  of  a  mercurial  calx   formed  by  an  union       I4I ' 
with  the  nitrous  acid  without    addition;  the  Doctor  Difpute  be- 
maintaining  that  the  whole  could  not  be  reduced  by  twixt  La- 
mere  heat,  but  that  a  very  perceptible  quantity  was  voifier  and 
always  loft :    but  on  a  thorough  examination  of  the  FneizleY. 
fubject,  the  truth  feemed  rather  to  lie  on  M.  Lavoi- 
fier'sfide.     See  Aerology.  14a 

Another  theory,  fomewhat  fimilar  to  that  of  Lavoi-  Dr  Lub- 
fier's,  has  been  publifhed  by  Dr  Lubbock,  in  an  Inau-  bock's  the- 
gtiral  DifTertation  in  1784.     In  this  he  fuppofes  two  ory* 
kinds  of  matter  to  exifl  in  the  univerfe ;  one  he  calls 
the  principium  propr'wm,  the  other  the principium for- 
bile  ■,   and  it  is  this  latter,  which,  according  to  our  au- 
thor, is  the  principle  of  mutability,  or  which  by  be- 
ing united  in  various  proportions  with  the  other,  forms 
bodies  of  all  the  different  kinds  we  fee  in  nature.     It 
is  this  principle,  therefore,  which  he  fuppofes  to  be  ab- 
forbed in  the  calcination  of  metals,  and  not  empyreal 
air,  as  M.  Lavoifier  fuppofes  ;  and  he  contends,  that 
this  fame  principle  extends  throughout  the  whole  fy- 
ftem  of  nature,  even  to  the  utmoft  celeflial  bounds.  I4^ 

It  would  exceed  the  limits  of  this  treatife  to  give  an  Difputes 
account  of  the  various  theories  which  have  been  invent-  concerning 
ed,  and  the  arguments  ufed  for  and  againft  them  ;  nor  phlogifton 
indeed  is  there  any  occafion  for  doing  fo,  as  late  expe-  f'T^"?" 
riments  have  reduced  the  difpute  into  a  much  narrow- 
er compafs  than  before,  and  furnifhed  the  moll  deci- 
five  arguments  in  favour  of  the  exiftence  of  phlogifton.       i44 

The  greateft  objection  to  the  belief  of  this  prin-  Objections 

ciple  was,  that  it  could  neither  be  feen  nor  felt  by  our  againft  the 

fenfes   directly,  nor   difcover  itfelf  indirectly  by  the  exiftence  of 

weight  it   communicated  to  the  bodies  with  which  it  ?    og.1.  °" 
b     .      ,  ,  ,     ,  ,  .  from  its  m- 

was  united ;  on  the  contrary,  the  latter  always  became  vifibility 

lighter  in  proportion  to  the  quantity  they  contained  :  and  fuppo- 

fo  that  it  was  imagined,  inftead  of  being  poffefled  of  fed  want  o£ 

any  fpecific  gravity  of  its  own,  to  be  a  principle  of  po-  gravity.. 

fitive  levity,  fuch  as  that  of  heat  or  light  may  be  rea- 

fonably  fuppofed.     This  objection,  however,  is  now 

intirely  removed ;    and  phlogifton    in  the  abflract  is 

found] 
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General    -  found  to  be  no  fubtile  principle  capable  of  eluding  our 
Effects  of    refearches,  but  one  very  common,  and  eafily  met  with, 

Heat. being  no  other  than  common  charcoal.     In  the  laft 

]^       edition  of  this  work,  under  the  article  Phlogiston, 
Common     it  was  mown,  that  inflammable  air,  deprived  of  its  ela- 
charcoal      fticity,  and  combined  with  metallic  fubltances,  is  real- 
andphlo-    \y  their  phlogiflon  ;  and  that  in  the  inflammable  bo- 
gifton  the    ^;es  commonly  ufed,  what  we  call  their  phlogiflon, 
is  really  their  oil ;  and  that  wfliich  exifts  in  charcoal,  and 
cannot  be  driven  off  by  diftillation,  is  part  of  the  eni- 
pyreumatic  or  burnt  oil  of  the  fubj  eel  which  adheres  fo 
obflinately.     A  fimilar  doctrine  foon  after  appeared  in 
the  Philosophical  Traufaitions  for  1782,  and  the  iden- 
tity of  phlogiflon  and  inflammable  air  was  clearly  pro- 
j.g       ved  by  Mr  Kirwan,     Still,  however,  it  was  infilled  by 
Decifivc      the  French  philofophers  and  others,  that  no  fails  had 
proofs  of     been  adduced  againil  M.  Lavoifler,  nor  any   deciiive 
thisidenti-  proofs  appeared  of  the  exiftence  of  phlogiflon  as  a  fub- 
ty  given ^by  f};ance  per  ft.     Facts  of  this  kind,  however,  have  now 
,  r    ne       been  difcovered  by  Dr  Prieftley,  and  are  related  under 
die  articles  Aerology,  Charcoal,  Phlogiston, 
&c.     It  is  nifRcient  at  prefent  to  mention,  that  he 
l47       has  been  able  to  convert  the  purefl  fpirit    of  wine, 
Spirit  of     and  one  of  the  hardefl  metals,  viz.   copper,  as  well 
wine  and    as    feveral    others,    into    a  fubftance  entirely  refem- 
metalscon-  bliug  charcoal ;   that  by  means  of  the  heat  of  a  burn- 
vertible  in-  jn    p-jafs  jn  vacuo,  he  has  diflipated  this  metallic  char- 
o     '  coal,  as  well  as  the  common  kind,  entirely  into  inflam- 
Charcoal     mable  air,  with  the  afliftance  only  of  a  little  water, 
entirelydif-  which  feems  neceflary  to  make   it  afliime  the  aerial 
fipated  by    form,  and  perhaps  is  the  true  folvent  of  it ;  and  by  a 
heat  into     combination  with  the  element  of  heat,  with  the  aid  of 
inflamma-   tjie  charcoal,  js  enabled  to  reflft  condenfation  in  the 
*  %TcElar-  coirimon  way.*  This  inflammable  air,  when  abforbed  by 
tie  Fapour.  metallic  calces,  again  reduces  them  to  their  metallic 
149       form  :  fo  that  here  is  one  fact  by  which  the  phlogiflon 
Metallic     not  only  appears  to  our  fenfes,  but  we  are  able  to  af- 
cakesre-     certain  its  quantity  with  the  utmofl  preciflon.    Nor  can 
duced  by     jt  }yere  De  any  objection,  that  the  reduced  metal  is 
Me  air1"3"  lighter  than  the  calx  ;  for  this  only  proves  that  the 
'  I5q       metallic  earth,  while  a  calx,  is  united  to  a  heavy  ingre- 
Why  me-    dient   (the  balis  of  dephlogifticated  air),  and  in  the 
tals  are       latter  to  a  light  one,  viz.  charcoal,  the  bafis  of inflam- 
lighter  in    mable  air. 

?r  ™e"  Another  cafe  in  which  the  exiftence  of  phlogiflon 
in  th  ir  ls  mac^e  equally  evident  to  our  fenfes,  and  where  no 
calcined  fuc'h  objection  can  occur,  is  related  under  the  article 
ftate.  Aerology,  11°  112.    It  is  there  ihown,  that  "  by  the 

151  lofs  of  one  grain  of  charcoal  of  copper  (formed  by  the 
Dephlogif-  anion  of  fpirit  of  wine  with  the  metal),  and  which  like 
ticated  air   comniori  charcoal  was  confumed  without  having  any 

;„,.   „—-~i    reiiduum,  he  reduced  four  ounce-meafures  of  dephlo- 
into  aerial  .  '    ,  .  .  r 

acid  by  gifticated  air  till  only  one-ninth  remained  unabforbed 
charcoal,  by  water  ;  and,  again,  with  the  lofs  of  one  grain  and  a 
half  of  charcoal,  fix  and  an  half  meafures  of  dephlogi- 
fticated air  were  reduced  till  five  and  an  half  meafures 
were  pure  fixed  air." — Here,  then,  is  an  abfolute  and 
undeniable  evidence,  that  fixed  air  is  coinpofed  of  de- 
phlogifticated air,  and  charcoal  or  phlogiflon,  and  ele- 
mentary fire.  There  were  no  other  ingredients  pre- 
fent, and  the  charcoal  mull:  either  have  been  annihila- 
ted or  difpofed  of  in  the  manner  juft  mentioned  :  but 
the  fuperior  weight  of  the  fixed  air  evidently  fhows 
that  fome  ingredient  had  been  added  to  the  dephlogi- 
fticated air  ;  and  which  increafe  was  more  than  we  can 
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fuppofe  to  arife  from  the  condenfation  of  the  dcphlo-  General 
gifticated  air  during  the  operation,  for  this  fomctimes  Effects  of 
amounted  to  no  more  than  one-thirtieth  part.  Heat. 

The  ftrongeft  objection  which  can  be  made  againft        I52 
the  doctrine  of  phlogiflon  may  be  drawn  from  the  to-  Objections 
tal  confumption  of  pure  air  in  certain  cafes  of  combu-  drawnfiom 
ftion,  for  inftance,  in  that  of  phofphorus,  inflammable  the  total 
air,  and  iron.     It  muft  be  obferved,  however,  that  in  ^ detlL"" 
no  cafe    whatever    is  the  air  totally  confumed  ;  and  gifi/cat^d" 
in  that  of  inflammable  air  water  is  produced  by  the  air  in  fome 
union   of  the  bafis    of  the   latter,    that  is  charcoal,  cafw. 
with  the  bafis  of  dephlogifticated  air,  the  oxygenous 
principle  of  M.   Lavoiiier,  and  which  appears  to  be 
one  of  the  component  parts  of  Water,     in  the  cafe 
of  phofphorus,  the  latter  is  converted  into  an  acid ; 
and  in  all  probability  a  quantity  of  water  is  alfo  pro- 
duced, by  which  part  of  it  is  converted  into  cryftalline       in- 
flow ers.     The  cafe  of  the  iron,  therefore,  alone  re-  Little  phle- 
mains  to  be  confidered.     Dr  Prieftley's   experiments  gifton  ex- 
011  this  fubj  ect  are  related  at  length  under  the  article  Pe!Icdfrom 
Aerology,  n°  67  etfeq.     In  them  the  iron  burnt  j™nfcby  be" 
brifkly  in  dephlogifticated  air,    which,  according  to  in'dephlo- 
the  common  theory,  fhould  have  indicated  the  expul-  gifticated 
lion  of  a  great  quantity  of  phlogiflon  ;  yet  the  whole  air. 
reiiduum,  of  which  the  fixed  air,  produced  by  the  fup- 
pofed  union  of  the  phlogiflon  or  principle  of  inflamma- 
bility, was  only  a  part,  fcarce  amounted  fometimes  to 
one-fourteenth  of  the  air  originally  employed.  Xr4 

The   argument,  however,  inftead   of  contradicting  The  objec- 
the  exiftence  of  phlogiflon,  only  fhows,  that  in  fome  t'on  incon- 
cafes  the  diffipation  of  a  very  fmall  quantity  of  phlo-  cluuve- 
giflon  is  neceflary  to  inflammation  ;  or  that  the  aerial 
principle  may  combine  with  the  iron  in  its  metallic 
ftate.      In  this  cafe  only   a    very  little    quantity   of 
the  phlogiflon  of  the  iron  was  diflipated  ;  for  it  was        jee 
not    reduced   to  a  calx,    but  to   that    kind  of   fcorise  Iron  is  not 
which  flies  off  in  fcales  by  beating  the  metal  when  reduced  to 
red-hot   with  an  hammer.     A  decifive  proof  of  this  £  ca^  *7. 
was   had   by   uniting    iron    thus    combined  with  the  ^£1"^-/" 
bafis  of  dephlogifticated   air    with    inflammable    air.  ticated^ir. 
By  this    the    metal    was    indeed   reduced    to   perfect       156 
iron  again  ;  but  water  was  produced  at  the  fame  time  Water  pro- 
from  the  union  of  the  bafis  of  the  two  airs,  that  of  the  ducedinthe 
inflammable  air  being  capable  of  furnifliing  a  fupcrflu-  r«du^Ion 
ous  quantity,  which  united  with  the  other  into  theg  il    V,n" 
form  of  a  fluid.  ajr- 

The  exiftence  of  phlogiflon  being  thus  proved,  and       jSy 
its  nature  afcertained,  we  may  now  proceed  to  deter-  Heat  pro- 
mine  the  queflion,  Whether  the  great  quantity  of  heatduccd  >n 
produced    by    the  combuftion  of  inflammable    bodies J^fom"- 
proceeds  from  the  bodies  themfelves,  or  from  the  air  r"j? lon  °  _ 
which  muft  be  admitted  to  them  in  order  to  make  them  blc  "bodies 
burn  ?     That    the  heat   in    this  cafe  proceeds  from  derived 
the    atmofphere  is   evident;  becaufc  in    all   cafes   of  from  the 
combuftion  there  is  a  certain  diminution  undoubted-  air» 
ly  takes  place  by  means  of  the  converfion  of  the   de- 
phlogifticated part  of  the  atmofphere  into  fixed  air. 
It  is  proved,  under  the  article  Elastic  Vapours,    that 
elementary  fire  is  the  univcrfal  caufe  of  elaflicity  in 
fluids.     By  uniting  a  certain  quantity  of  it  with  any 
fubflance,  the  latter  at  length  aflnmes  an  aerial  or  va- 
porous form  ;  and  it  is  this  vapour  alone  which  is  in- 
flammable*.    Different  vapours  no  doubt  contain  dif-  *  See  the 
ferent  quantities  of  thefe  ingredients  ;  but  in  all  cafes  artlcle 
the  bafis  of  the  dephlogifticated  part  of  the  atmofphere  ' 

3  D  2  muft 
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muft  unite  with  the  phlogifton  of  the  inflammable 
body,  or  with  fomething  elfe,  lb  that  a  decompofition 
may  enfue  :  and  it  is  this  decomposition  which  produces 
the  heat  and  light ;  for  then  the  fire  contained  in  the 
atmofphere  having  no  longer  an/  thing  to  abforb  it, 
muft  appear  in  its  proper  form.  But  in  thofe  cafes 
where  there  is  a  great  quantity  of  phlogifton,  and  con- 
fequently  much  fixed  air  produced,  the  latter  abforbs 
fo  much  heat   in    a   latent    State,    that    the    quantity 


ij8 
Too  much 
phlogifton 
prevents 
the  heat 

'ntenfe61"8  communicated  to  Surrounding-  bodies  muft  be  greatly 
diminiihed  ;  and  if  an  excels  of  this  ingredient,  not 
only  fixed  air,  but  the  phlogifticated  kind  and  grofs 
fmoke  be  alfo  produced,  this  diminifhes  the  heat  ftill 
farther  by  the  great  abforption,  and  will  even  deftroy 
it  altooether.  The  remedy  for  this  is  either  to  diriri- 
nifh  the  quantity  of  phlogifton,  or  to  augment  the 
quantity  of  air  ;  which,  by  furnifhing  a  greater  quan- 
tity of  dephlogiiticated  bafis,  affords  an  opportunity 
for  the  evolution  of  a  greater  quantity  of  heat.  On 
the  other  hand,  when  the  quantity  of  air  is  too  great, 
the  phlogiftic  matter  cannot  combine  with  the  bafis  of 
the  pure  air  in  fufficient  quantity  to  effect  a  decompo- 
sition;  and  therefore  the  heat  is  abforbed  in  a  latent 
ftate,   and  the  fire  goes  out. 

From  this  theory,  which  is  farther  illuftrated  under 
the  articles  Fire,  Flame,  Heat,  Phlogiston,  &c. 
we  may  not  only  have  a  rational  idea  of  the  manner  in 
which  inflammation  is  generally  accomplished,  but  fee 
why  a  fire  may  be  put  out  both  by  too  great  a  quan- 
tity of  fuel,  and  by  too  great  a  quantity  of  air.  We 
may  alfo  fee  why  the  folar  beams  and  electric  fluid, 
contain  no  phlogiftic  matter,  excite  a  much 
more  powerful  heat  than  any  we  can  raife  in  our  hot- 
teft  furnaces.  The  difference  between  ignition  and 
inflammation  will  now  likewife  appear  ;  fuch  bodies 
as  are  capable  only  of  ignition  containing  little  or  no 
phlogifton,  but  inflammable  bodies  a  great  deal. 

The  following  table  Shows  the  moft  remarkable  de- 

the  various  grees  of  heat  from  the  congelation  of  mercury  to  that 

<kgrce«  of  of  Mr  Wedgewood's  hotteft  furnace. 
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Too  great 
a  quantity 
of  air  has 
the  fame 
effect. 
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Why  the 
folar  heat 
and  that  of  wj 
electricity 
are  fo  in- 
tenfe. 
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Table  of 


heat. 


Mercury  freezes  at 

Weak  fpirit  of  wine 

Brandy  at  - 

Cold  produced  by  fnow  and  fait  mixed 

Strong  wine  freezes  at 

Vinegar  freezes  at 

Water  freezes  at 

Temperature  of  fpring  and  autumn 

Ordinary  fummer  weather 

Sultry  heat 

Heat  of  human  blood 

Feverifh  heat 

Bees  wax  melts         - 

.Serum  coagulates         -    . 

Spirit  of  wine  boils 

Water  boils  - 

Tin  melts         - 

Bifmuth  melts 

Oil  of  vitriol  boils 

Oil  of  turpentine  boils 

Lead  melts 

Ouickfilver  and  linfeed-oil  boil 

Iron  begins  to  Shine  in  the  dark 

Iron  Shines  brifkly  in  the  dark 

Iron  Jhines  in  the  twilight 


97  to 


40 

32 

10 

o 

20 

27 

32 

50 

65 

75 

100 

108 

142 

156 

174 
212 
408 
460 
55o 
561 

535 
6go 

635 

75o 
8S4 


Iron  red-hot  from  a  common  fire 

Red    heat  fully    vifible  in  day  light  ac- 
cording to  Mr  Wedgewood 

Heat  by   which  his  enamel   colours  are 
burnt  on  -  -  - 

Brafs  melts  - 

Swedifh  copper  melts 

Fine  Silver  melts 

Fine  gold  melts 

Leaft  welding  heat  of  iron 

Greatest  ditto 

Greatest   heat    of   a  common  Smith's 
forge  - 

Caft  iron  melts 

Greatest  heat  of  Wedgewood's  Small 
air-furnace  ... 

Extremity  of  the  Scale  of  his  thermo- 
meter ... 
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IO77 

1857 
3807 
4  587 
4717 
5237 

12777 
13427 

17527 
17977 

21877 

32277 


Sect.  II.     Of  the  Dofirine  of Elective  dttraBioti,a?id 
of  the  different  Objcfts  of  Chemijlry. 
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Before  we  proceed  to  give  a  general  theory  of  the  Chemical 
changes  which  happen  upon  the  mixtures  of  different  attraction, 
bodies  together,  or  expofing  them  fingly  to  heat,  we 
muft  obServe,  that  all  depend  on  certain  qualities 
in  bodies,  by  which  Some  of  them  are  apt  to  join 
together,  and  to  remain  united  while  they  have  an  op- 
portunity. The  caufe  of  thefe  qualities  is  totally  un- 
known ;  and  therefore  philofophers,  after  the  example 
of  Sir  Ifaac  Newton,  have  exprefled  the  apparent  ef- 
fect of  this  unknown  caufe  by  the  word  attrafiion. 
From  them  the  word  has  been  adopted  by  the  che- 
mists, and  is  now  generally  ufed  in  Speaking  of  the 
phenomena  which  are  obferved  in  the  mixture  of  dif- 
ferent fubftances ;  but  to  distinguish  it  from  other  kinds, 
it  is  ufually  called  EleBive. 

This  attraction  is  not  equally  Strong  between  all  fub- 
ftances ;  in  confequence  of  which,  if  any  body  is  com- 
pounded of  two  others,  and  another  is  prefented  to  it 
which  has  a  greater  attraction  for  one  of  the  compo- 
nent parts  than  they  have  for  one  another,  the  Sub- 
stance will  be  deco-nitoit?ided.  A  new  compound  is  then 
formed  by  the  union  of  that  third  fubftance  with  one  of 
the  component  parts  or  elements  (if  we  pleafe  to  call 
them  fo)  of  the  firft.  If  the  attraction  between  the 
body  fuperadded  and  either  of  the  component  parts  of 
the  other  is  not  fo  Strong  as  that  between  themfelves, 
no  decompofition  will  enSue  ;  or  if  the  third  fubftance 
is  attracted  by  both  the  others,  a  new  compofition  will 
take  place  by  the  union  of  all  the  three.  163 

The  objects  of  chemiftry,  as  we  have  already  ob-  Objeclt  of 
ferved,  are  fo  various,  that  an  enumeration  of  them  chemiftry 
all  is  impoflible.     To  eafe  the  mind,  therefore,  when  ^°w  cl 
Speaking  of  them,  and  render  more  ufeful  any  thing  e  ' 
that  is  Said  or  wrote  on  chemiftry,  it  is  necefTary  to 
divide  them  into  different  clafTes,  comprehending  in 
each  claSs  thofe  bodies  which  have  the  greatest  refem- 
blance  to  one  another,  and  to  which  one  common  rule 
applies  pretty  generally. — The  divifion  formerly  ufed, 
was  that  of  vegetables,  animals,  and  minerals  ;  but 
this  has  been  thought  improper,  as  there  are  many 
fabftances  in  each  of  thofe  kingdoms  which  differ  very 
widely  from  one  another,  and  which  are  by  no  means 
Subject  to  the  fame  laws.     The  moft  approved  me- 
thod, 
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— v '  is  into  falls,  earths,     metals,  inikmmable  liibitances, 

waters,  animal  and  vegetable  fubftances. 

Sect.  III.     Salts. 

Salts  are  either  fufible,  that  is,  capable  of  abiding 
the  fire,  and  melting  in  a  ftrong  heat,  without  being 
diffipated  ;  or  volatile,  that  is,  being  difperfed  in  va- 
pour with  a  fmall  heat.  Their  other  properties  are, 
that  they  are  folublc  in  water  :  not  inflammable,  unlefs 
by  certain  additions ;  and  give  a  fenfation  of  tafte 
when  applied  to  the  tongue. 

The  mofl  general  characteriftic  of  falts  is,  that  they 
are  all  foluble  in  water,  though  fome  of  them  with  much 
more  difficulty  than  others.  Molt  of  them  have  like- 
wife  the  property  of  forming  themfelves,  in  certain 
circnmftances,  into  folid  tranfparent  maffes  of  regular 
figures,  different  according  to  the  different  fait  made 
ufe  of,  and  which  are  termed  cryjlals  of  that  fait.  In 
this  itate  they  always  contain  a  quantity  of  water ;  and 
therefore  the  utmoft  degree  of  purity  in  which  a  fait 
can  be  procured,  is  when  it  has  been  well  cryflallized, 
and  the  cryftals  are  freed  of  their  fuperlluous  moifture 
by  a  gentle  heat.  They  generally  appear  then  in  the 
form  of  a  white  powder. 

In  the  folution  of  falts  in  water,  the  firfl  thing  ob- 
fervable  is,  that  the  water  parts  with  the  air  contain- 
■  ed  in  it ;  which  immediately  rifes  to  the  top  in  the 
lution.  form  of  kibbles.  This,  however,  is  mofl  remarkable 
when  the  fait  is  in  the  dry  form  we  have juft  now  men- 
tioned, becaufe  there  is  always  a  quantity  of  air  en- 
tangled among  the  interfile es  of  the  powder,  which  ri- 
fes along  with  the  reft  ;  and  this  difcharge  of  air  is 
fometimes  fo  great,  as  to  be  miflaken  for  an  effervef- 
cence.  From  this,  however,  it  is  elfentially  different. 
See  Effervescence. 

Another  thing  obfervable  in  the  folution  of  falts  is, 
that  a  confiderable  change  happens  in  the  temperature 
of  the  water  in  which  they  are  diifolved  ;  the  mixture 
becoming  either  a  good  deal  warmer  or  colder  than  ei- 
ther the  fait  or  the  water  were  before.  In  general, 
however,  there  is  an  increafe  of  cold,  and  fcarce  any 
fait  produces  heat,  except  when  it  has  been  made 
very  dry,  and  deprived  of  that  moifture  which  it  na- 
turally requires  ;  and  thus  the  heating  of  falts  by  be- 
ing mixed  with  water  maybe  explained  on  the  fame 
principle  with  the  heat  produced  by  quicklime.  See 
Quicklime. 

After  fait  has  been  diifolved  in  a  certain  quantity 
by  water,  no  more  of  that  fait  will  be  taken  up  unlefs 
the  water  is  heated  ;  and  as  long  as  the  heat  continues 
to  increafe,  the  fait  will  be  diifolved.  When  the  wa- 
ter boils,  at  which  time  it  has  attained  its  greateft 
heat,  and  will  take  up  no  more  fait,  it  is  then  faid  to 
befaturated  with  that  fait.  This,  however,  does  not 
prevent  it  from  taking  up  a  certain  quantity  of  another 
fait,  and  after  that  perhaps  of  a  third,  or  fourth,  with- 
out letting  go  any  of  the  firft  which  it  had  difiblved. 
How  far  this  property  of  water  extends,  has  not  yet 
been  afcertained  by  experiments. 

To  the  above  rule  there  is  only  one  exception 
known  as  yet ;  namely,  common  fca-falt  :  for  water 
diffolves  it  in  the  very  fame  quantity  when  cold  as 
when  boiling  hot.  It  has  been  faid  by  fome,  that  all 
deliquefcent  falts,  or  thofe  which  grow  moift  on  being 


expofed  co  the  air,  had  the  fame  property :  but  this  is 
found  to  be  a  miftake. 

This  property  of  folubility,  which  ail  the  falts  pof- 
fefs-  in  common,  renders  them  ealily  mifcible  together ; 
and  the  property  by  which  mofl  of  them  {hoot  in- 
to cryftals,  renders  thofe  ealily  feparable  again  which 
have  no  particular  attraction  for  one  another.  This  is 
likewife  rendered  ftill  more  eafy  by  their  requiring 
different  proportions  of  water,  and  different  degrees 
of  heat,  to  fufpend  them  ;  for  by  this  they  cryftallize 
at  different  times,  and  we  have  not  the  trouble  of 
picking  the  cryftals  of  one  out  among  thofe  of  the 
other. 

The  manner  in  which  the  folution  of  falts  in  water 
is  effected,  is  equally  unaccountable  with  mofl  of  the 
other  operations  of  nature.  Sir  Ifaac  Newton  fup- 
pofed  that  the  particles  of  water  got  between  thofe 
of  the  fait,  and  arranged  them  all  at  an  equal  diftance 
from  one  another :  and  from  this  he  alfo  accounts  for 
the  regular  figures  they  alfume  on  palling  into  a  cry- 
ftalline  form  ;  becaufe,  having  been  once  arranged  in 
an  orderly  manner,  they  could  not  come  together  in 
diforder,  unlefs  fomething  was  to  difturb  the  water  in 
which  they  were  fufpended  ;  and  if  any  fuch  difturb- 
ance  is  given,  we  find  the  cryftals  are  by  no  means  fo 
regular  as  otherwise  they  would  have  proved.  Others 
have  thought  that  thefe  figures  depend  on  a  certain  po- 
larity in  the  very  fmall  particles  into  which  the  fait  is 
refolved  when  in  a  ftate  of  folution.  Thefe  things, 
however,  are  merely  conjectural  ;  neither  is  it  a  matter 
of  any  confequence  to  a  chemifl  whether  they  are  right 
or  wrong. 

Though  folution  is  that  operation  which  falts  un- 
dergo the  mofl  eafily,  and  which  fhould  feem  to  affect 
them  the  leaft  of  any,  a  repetition  of  it  proves  never- 
thelefs  very  injurious  to  them,  efpecially  if  it  is  fol- 
lowed by  quick  evaporation  ;  and  the  fait,  inftead  of 
being  cryflallized,  is  dried  with  a  pretty  ftrong  heat. 
Newman  relates,  that  a  pound  of  fea-falt  was  reduced, 
by  1 3  folutions  and  exficcations,  to  half  an  ounce  ;  and 
even  that  was  moftly  earth.  Where  folution  is  requi- 
red, therefore,  it  ought  always  to  be  done  in  clofe  vef- 
fels,  in  which  alfo  the  fubfequent  evaporation  fhould 
be  performed,  (fee  Evaporation);  and  in  all  cafes 
where  cryftallization  is  practicable,  it  ought  to  be  pre- 
ferred to  violent  exficcation. 

The  two  great  divilions  of  falts  are  into  acids  and 
alkalies.  The  former  of  thefe  are  known  by  their  pecu- 
liar tafte,  which  is  called  acid  ox  Jour.  They  are  not 
found  in  a  folid  form  ;  neither  are  any  of  them,  except 
the  acids  of  vitriol,  of  tartar,  of  phofphorus,  and  of 
borax,  capable  of  being  reduced  to  folidity.  The  0- 
thers,  when  highly  concentrated,  that  is,  brought  to 
the  utmoft  degree  of  ftrength  of  which  they  are  ca- 
pable, always  become  an  invifible  vapour,  permanently 
elaftic,  until  it  comes  in  contact  with  water,  or  fome 
other  fubftance  with  which  they  are  capable  of  uni- 
ting. For  fuch  acids  the  name  of  falts  feems  lefs  pro- 
per, as  we  can  fcarcely  fay  that  a  vapour,  which  is  al- 
ready much  more  fluid  than  water,  can  be  dijfolvcd  in 
that  element. 

The  acids  are  divided  into  the  mineral,  the  vege- 
table, and  the  animal  ;  expreffing  their  different  ori- 
gin, or  where  they  are  mofl  commonly  to  be  found. 
The  mineral  acids  are  commonly  reckoned  three  ;  the 

vi- 


397 

Salts. 

166 

Mixture 
and  repara- 
tion of  falss. 


167 
Hypothefis- 
concerning- 
the  folution. 
of  falts. 


16& 
Salts  de- 
ftructible 
by  repeated 
folutions. 


169 

Acids. 


39s 


CHEMISTRY. 


Salts 


170 
Alkalies. 


171 
Different 
action  of 
alkalies  and 

scids. 


17a 
Neutral 
Salts. 


vitriolic,  the  nitrous,  and  the  marine.  To  this  the 
acid  of  borax  ought  to  be  added ;  but  its  weaknefs 
makes  it  much  lefs  taken  notice  of  as  an  acid  than  the 
others.  A  Swedifh  chemilt,  however,  Mr  Scheele, 
hath  lately  added  feveral  others,  which  are  afterwards 
taken  notice  of. 

The  vegetable  kingdom  affords  only  two  diilinct  fpe- 
cies  of  acids,  at  lealt  without  the  aililtance  of  fome 
chemical  operation.  The  one  appears  fluid,  and  when 
concentrated  to  the  utmolt  degree  becomes  an  invifible 
vapour.  This  is  produced  from  fermented  liquors, 
under  the  name  of  vinegar.  An  acid  fimilar  to  this, 
and  which  is  thought  not  to  be  ellentially  different  from 
it,  is  extracted  from  moil  vegetables  by  distillation 
with  a  ltrong  fire.  The  other  is  likewife  a  confe- 
rence of  fermentation ;  and  emits  on  the  bottom 
and  fides  of  caiks  in  which  wine  is  put  to  depurate 
itfelf.  In  its  crude  itate  it  is  called  tartar ;  and  when 
afterwards  purified,  is  called  the  cream,  or  cryftals,  of 
tartar.  As  for  the  various  acids  produced  in  the  dif- 
ferent chemical  procelfes  to  be  afterwards  related,  we 
forbear  to  mention  them  at  prefent,  it  being  juitly 
fufpected  that  fome  of  them  are  artificial. 

The  animal  acids,  which  have  hitherto  been  difco- 
vered,  are  only  two ;  the  acid  of  ants,  and  that  of 
urine,  which  is  alfo  the  acid  of  phofphorus.  The  firit 
of  thefe  is  volatile  ;  and  confequently  mult  be  fuppofed 
a  vapour  when  in  its  ftrongeit  itate  :  the  other  is  ex- 
ceedingly fixed  ;  and  will  rather  melt  into  glafs  than 
rife  in  vapours.  Befides  thefe,  it  is  faid  an  acid  is  con- 
tained in  blood,  in  wafps,  bees,  &c.  :  but  no  experi- 
ments have  as  yet  been  made  on  thefe  to  determine 
this  matter  with  any  degree  of  precifion. 

The  alkalies  are  of  two  kinds  ;  fixed  and  volatile. 
The  fixed  kind  are  fubdivided  into  two ;  the  vege- 
table, and  mineral  or  foffil  alkali.  The  vegetable  is 
fo  called,  becaufe  it  is  procured  from  the  aihes  of  burnt 
vegetables;  the  foifile,  becaufe  it  is  found  native  in 
fome  places  of  the  earth,  and  is  the  balls  of  fea-falt, 
which  in  fome  places  is  dug  out  of  mines  in  vait  quan- 
tity. They  are  called  fixed,  becaufe  they  endure  a 
very  intenfe  degree  of  heat  without  being  diffipated  in 
vapour,  fo  as  even  to  form  a  part  of  the  compolition 
of  glafs.  The  volatile  alkali  is  generally  obtained  by 
diitillation  from  animal  fubftances.  In  its  pure  itate 
this  alkali  is  perfectly  invifible ;  but  affects  the  fenfe 
of  fmelling  to  fuch  a  degree,  as  not  to  be  approached 
with  fafety. 

The  acids  and  alkalies  are  generally  thought  to  be 
entirely  oppoiite  in  their  natures  to  one  another. 
Some,  however,  imagine  them  to  be  extremely  fimi- 
lar, and  to  be  as  it  were  parts  of  one  fubitance  vio- 
lently taken  from  each  other.  Certain  it  is,  that  when 
feparated,  they  appear  as  oppoiite  to  one  another  as 
heat  and  cold.  Their  oppofite  action  indeed  very  much 
refembles  that  of  heat  and  cold,  even  when  applied  to 
the  tongue ;  for  the  alkali  has  a  hot,  bitter,  burning 
taite,  while  the  acid,  if  not  confiderably  concentrated, 
always  gives  a  fenfation  of  coldnefs.  In  their  action 
too  upon  animal  fubftances,  the  alkali  diilolves,  and 
reduces  the  part  to  a  mucilage  ;  while  the  acid,  if  not 
very  much  concentrated,  tends  to  preferve  it  uncor- 
rupted. 

If  an  alkaline  fait,  and  moderately  ltrong  acid  in  a 
liquid  ftate,  be  mixed  together,  they  will  immediately 


unite  ;  and,  provided  the  alkali  has  not  been  depri- 
ved of  its  fixed  air,  their  union  will  be  attended  with 
a  very  confiderable  effervefcence  :  (fee  Aerology.) 
If  the  alkali  has  been  deprived  of  air,  no  errervefcence 
will  enfue,  but  they  will  quietly  mix  together  ;  but 
if  a  due  proportion  of  each  has  been  added,  the  li- 
quor will  neither  have  the  properties  of  an  acid  nor 
an  alkali,  but  will  be  what  is  called  neutral.  The  bring- 
ing the  liquor  into  this  itate,  is  called  faturating  the 
acid  or  alkali,  or  combining  them  to  the  point  of  fa- 
turation. 

If  the  liquor  after  fuch  a  faturation  be  gently  eva- 
porated, alaline  mafs  will  be  left,  which  is  neither  an 
acid  nor  an  alkali,  but  a  new  compound  formed  by 
the  union  of  the  two,  and  which  is  called  uperfecJ  neu- 
tral fait.  The  epithet  perfeel  is  given  it,  to  make  a 
diitinction  between  the  falts  formed  by  the  union  of 
an  acid  and  an  alkali,  and  thofe  formed  by  the  union 
ofacids,  withearthyormetallicfubftances  ;  for  thefe  will 
likewife  unite  with  acids,  and  fome  of  the  compounds 
will  cryitallizeinto  regular  figures  ;  but,  becaufe  of  their 
weaker  union  with  thefe  fubftances,  the  falts  refulting 
from  combinations  of  this  kind  are  called  hnperfecl. 

All  acids,  the  volatile  fulphureous  one  excepted, 
change  the  blue  infufions  of  vegetables,  fuch  as  vio- 
lets, to  a  red  ;  and  alkalies,  as  well  as  fome  of  the 
imperfect  neutrals,  change  them.to  green.  This  is  the 
niceit  teit  of  an  acid  or  alkali  abounding  in  any  fub- 
itance, andfeems  the  molt  proper  method  of  determi- 
ning whether  a  folution  intended  to  be  neutral  really 
is  fo  or  not. 

Though  between  every  acid  and  alkali  there  is  a 
very  ltrong  attraction,  yet  this  is  far  from  being  the 
fame  in  all ;  neither  is  it  the  fame  between  the  fame 
acid  and  alkali  in  different  circumitances  of  the  acid. 
When  the  acids  are  in  a  liquid  itate,  and  as  free  as 
potfible  of  inflammable  matter,  between  which  and 
the  nitrous  and  vitriolic  acids  there  is  a  very  ltrong 
attraction,  the  vitriolic  will  expel  any  of  the  reft 
from  an  alkaline  bails,  and  take  its  place.  Thus,  if 
you  combine  the  acid  of  fea-falt,  or  marine  acid,  to 
the  point  of  faturation,  with  the  foifil  alkali,  a  neu- 
tral fait  will  be  formed,  which  has  every  property  of 
common  fait  :  but,  if  you  pour  on  a  certain  propor- 
tion of  the  vitriolic  acid,  the  acid  of  fea-falt  will  im- 
mediately be  expelled  ;  and  the  liquor,  upon  being  e- 
vaporated,  will  contain  not  the  neutral  fait  formed  by 
an  union  of  the  marine  acid  with  the  alkali,  but  ano- 
ther confuting  of  the  vitriolic  acid  joined  with  that  al- 
kali, and  which  has  quite  different  properties  from  the 
former. 

When  the  acids  and  alkalies  are  applied  to  one  ano- 
ther in  a  liquid  itate,  the  vitriolic  acid  always  ihows 
itfelf  to  be  the  moil  powerful ;  but  when  applied  in  a 
folid  form,  and  urged  with  a  violent  heat,  the  cafe  is 
very  much  altered.  Thus,  the  acid  of  borax,  com- 
monly called  fal  fedativus,  is  fo  weak  as  to  be  difen- 
gaged  from  its  bafis  by  every  acid  applied  in  a  liquid 
form,  that  of  tartar  alone  excepted  ;  but  if  even  the 
vitriolic  acid  combined  with  an  alkali  be  mixed  with 
this  weak  acid,  then  exficcated,  and  at  kit  urged 
with  a  vehement  fire,  the  vitriolic  acid  will  be  difen- 
gaged  from  its  bafis,  and  rife  in  vapours,  leaving 
the  weaker  acid  in  poifeffion  of  the  alkali.  The  fame 
thing  happens  on  adding  the  phofphorine  or  urinous 
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Salts,     acid,  or    the  acid  of  arfenic,  &c.  to    combinations  of 

' — t-v '  the  vitriolic  or  other  acids  with  alkaline  falts. — When 

the  acids  are  in  a  liquid  ftate,  therefore  the  inoft  power- 
ful is  the  vitriolic  ;  next  the  nitrous  ;  then  the  ma- 
rine ;  then  vinegar  ;  acid  of  ants  ;  and  laftly  the  fal 
fedativus  and  tartar,  which  feem  to  be  nearly  equal  in 
tins  refpect. — If  they  are  applied  in  a  folid  form,  the 
molt  powerful  are  the  fal  fedativus  and  phofphorine 
acid  ;  then  the  vitriolic,  nitrous,  marine,  and  vegetable 
acids. 

When  they  are  reduced  to  vapour,  the  cafe  is  ex- 
ceedingly different  ;  for  then  the  marine  acid  appears 
to  be  the  moft  powerful,  and  the  vitriolic  the  leaft  fo 
of  any.  It  is  impofuble,  however,  to  preferve  the 
vitriolic  acid  in  the  form  of  vapour,  without  combin- 
ing it  with  a  certain  quantity  of  inflammable  matter, 
which  muft  necefTarily  deftroy  itsftrength.  Dr  Prieft-- 
ley  found,  that  the  marine  acid,  when  reduced  to  va- 
pour, was  capable  of  difuniting  the  nitrous  acid  from 
a  fixed  alkali. 

Though  the  vitriolic  acid  fometimes  afTumes  a  folid 
form,  it  is  by  no  means  eafy  to  reduce  it  to  this  ftate 
by  mere   concentration,  without  the  aiTiftance  of  ni- 
trous acid.     Baldafart,    however,    pretends    that   he 
difcovered,.in  the  neighbourhood  of  a  volcano,  a  pure 
and  icy  oil  of  vitriol,  from    which  nothing  could  be 
precipitated  by    alkaline  falts  ;  though  there  is   cer- 
tainly very  great  reafon  to  doubt  the  accuracy  of  this 
obfervation.      Of   late    the  nitrous  acid  has  alfo  been 
found  capable    of  afiiiming  a  folid  form.     This  was 
firft  obferved  by  M.  Bernhard  in  diftilling  a  very  large 
quantity  of  the  acid.     At   that  lime   he  perceived  a 
white  fait  adhering  to  the  infideof  the  receiver,  which 
on  examination  proved  to  be  the  acid  of  nitre  in  a  con- 
crete form  ;  being  extremely  corrofive,  emitting  red 
vapours  copioufly  on  being  expofed  to  the  air,  and  at 
length  totally  evaporating  in  it.     Its  fpecific  gravity, 
however,  was  far  inferior  to  that  of  the  glacial  oil  of 
J7S       vitriol. 
Acids  unite      The  acids  have  the  property  of  uniting  themfelves 
with  phlo-  to  many    other  fubftances  belides  fixed  alkalies,   and 
gifton.        forming    neutral  compounds  with   them.     Of  thefe 
the   chief  is  the  principle    of  inflammability  or  phlo- 
gifton.     In  the  vitriolic,  nitrous,    and  phofphorine  a- 
cids,  the  attraction  for  this  principle  is  very  ftrong  ; 
fo  great,  that  the  two  former  will  even  leave  a  fixed 
alkali  to  unite  with  it.     In  the  marine  acid  it  is  lefs 
perceptible  ;  in  the    liquid  vegetable   or  animal  acid 
ftill  lefs  ;  and  in  the  acid  of  tartar,  and  fal  fedativus, 
j. 5       not  at  all. 
With'me-        Belides  this,  all  acids  will  diflTolve  metallic  and  ear- 
tals  and       thy  fubftances  :  with   thefe,  however,  they  do  not  in 
earth.  general  unite  fo  firmly  with  alkaline  falts  ;  nor  do  they 

I7-       unite  fo  ftrongly  with  metals  as  with  earths. 
Elective  In  general,  cherefore,  we  may  expect,  that  after  ha- 

attraeTiions.  ving  dilfolved  a  metal  in  any  acid  whatever,  ifwe  add 
an  earthy  fubftance  to  that  folution,  the  acid  will  quit 
the  metal,  which  it  had  before  dilfolved,  to  unite  with 
the  earth.  In  this  cafe  the  folution  will  not  be  clear 
as  before,  but  will  remain  muddy,  and  a  quantity  of 
powder  will  fall  to  the  bottom.  This  powder  is  the 
metalline  fubftance  itfelf,  but  deprived  of  one  of  its 
component  parts  ;  and  in  this  cafe  it  is  faid  to  precipitate 
in  the  form  of  a  calx. 

If  to  this  new  folution  of  the  earthy  fubftance  in  an 
acid  liquor,  a  volatile  alkaline  fait,  not  deprived  of  its 
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fixed  air,  is  added,  the  acid  will  quit  the  earth,  and      Salts. 

unite   wit  hthe  alkaline    fait.     The    earth  thus   dif-  ' « • 

engaged  will  again  precipitate,  and  lie  at  the  bottom  in 
flue  powder,  while  the  volatile  alkali  and  acid  re- 
main combined  together,  and  the  liquor  again  becomes 
clear. 

The  attraction  between  volatile  alkalies  and  acids  is 
conliderably  lefs  than  between  fixed  alkalies  and  the 
fame  acids.  If,  therefore,  a  fixed  alkali  be  now  add- 
ed to  the  liquor,  the  volatile  alkali  will  be  feparated, 
and  the  acid  will  unite  with  the  fixed  alkali.  The  vo- 
latile alkali  indeed,  being  perfectly  foluble  in  water, 
cannot  precipitate,  but  will  difcover  its  feparation  by 
the  pungent  fmellof  the  mixture  ;  and  upon  evapora- 
ting the  liquor,  the  volatile  alkali  will  be  diflipated,  and 
a  faline  mafs,  conflfting  of  the  acid  and  fixed  alkali, 
will  remain.  j.g 

Laftly,  If  the  acid  employed  was  the  nitrous,  which  Detonation 
has  a  ftrong  attraction  for  the  principle  of  inflamma-  of  nitre, 
bility,  if  the  faline  mafs  be  mixed  with  a  proper 
quantity  of  inflammable  matter,  and  expofed  to  a 
ftrong  heat,  die  acid  will  leave  the  alkali  with  vaft  ra- 
pidity, combine  with  the  inflammable  matter,  and  be 
deftroy ed  in  flame  in  a  moment,  leaving  the  alkali  quite 
pure.  I79 

Though  the  abovementioned  effects  generally  hap-  Exceptions 
pen,  yet  we  are  not  to  expect  that  thev  will  invari-  totheabova 
ably  prove  the  fame  whatever  acid  is  made  ufe  of;  ru^es- 
or  even  that  they  will  be  the  fame  in  all  poflible  va- 
riety of  circumftances  in  which  the  fame  acid  can  be 
ufed. — The  acid  of  tartar  is  one  exception,  where  the 
general  rule  is  in  a  manner  reverfed  ;  for  this  acid  will 
quit  a  fixed  alkali  for  an  earth,  efpeciallv  if  calcined, 
and  even  for  iron.  If  lead,  mercury  or  filver,  are  dif- 
folved  in  the  nitrous  acid,  and  a  fmall  quantity  of  the 
marine  acid  is  added,  it  will  feparate  the  ftronger  ni- 
trous acid,  and  fall  to  the  bottom  with  the  metals  in 
form  of  a  white  powder — The  vitriolic  acid,  by  it- 
felf, has  a  greater  attraction  for  earthy  fubftances 
than  for  metals;  and  greater  ftill  for  fixed  alkaline 
falts  than  for  either  of  thefe  :  but  if  quickiilver  is  dil- 
folved in  the  nitrous  acid,  and  this  folution  is  poured 
into  a  combination  of  vitriolic  acid  with  fixed  alkali, 
the  vitriolic  acid  will  quit  the  alkali  to  unite  with  the 
quickiilver.  Yet  quickfilver  by  itfelf  cannot  caiily  be 
united  with  this  acid.  The  reafon  of  all  thefe  anoma- 
lies, however,  is  fully  explained  in  the  following  fec- 
tion. 

§    I.  Of  the  Operations  of  Solution  and  Precipitation. 

The  chemical  folution  of  folid  bodies  in  acid  or  other 
menftrua,  is  a  phenomenon  which,  though  our  familia- 
rity with  it  has  now  taken  off  our  furprife,  muft  un- 
doubtedly have  occafioned  the  greateft  admiration  and 
ailoniihment  in  thofe  who  firft  obferved  it.  It  would 
far  exceed  the  limits  of  this  treatife  to  fpeak  particu- 
larly of  all  the  various  circumftances  attending  the 
folution  of  different  fubftances  in  every  poflible  men- 
ftruum.  The  following  are  the  moft  remarkable,  col- 
lected from  Mr  Bergman's  Dilfertion  on  Metallic 
Precipitates.  lgo 

i.  On  putting  a  fmall  piece  of  metal  into  any  acid,  Phcnome- 
it  isdi'folved  fometimeswith  violence,  fometimes  gent-  na  atten- 
ly,  according  to  the  nature  of  the  menftruum  and   of  ding  the 
the  metal  to  be  dilfolved.  folution 

2.  The  nitrous  acid  is  the  molt- powerful  in  its  ac-  of  a  meteti 

tion 
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Solution      tionupon  metallic  fubftances,  when  unaffifted  by  heat, 
and  Preci-  s0  great  indeed  is  the   violence  with  which  this  acid 
pitation.      fometimes  acts,  that  the  metal,  inflead  of  being  diflbl- 
Tsi        ved,  feparates  inflantaneouily  from  it  in  the  form  of  a 
Nitrous  a-  calx  or  powder   fcarce  foluble  in   any  menftruum,  at 
cidthemoft  the  fame  time  that  the  heat,  effervefcence,  and  noxious 
violent  in    vap0Lirs  liming  from  the  mixture,  render  it  abfolutely 
its  opera-    neceu~al-y  to  moderate  the    action  of  the   menftruum, 
either  by    dilution  or  cold,   or  both.     In  other  cafes, 
however,   as   when  put   to  gold  or  platina,    the   ni- 
trous acid  has  no  effect  until  it  be  united  with  the  ma- 
rine, when  the  mixture  acts  upon  thofe  metals,  which 
jgz       neither  of  the  acids  fmgly  would  touch. 
Vitriolic  3-  The  action  of  the  vitriolic  acid,    though  in  the 

acid  acts  higeft  degree  of  concentration,  is  more  weak.  It  does 
moreweak-  not  readily  attack  filver  or  mercury  unlefs  affifted  by 
ty-  a  boiling  heat,  nor  will  even  that  be  fufficient  to  make 

183  it  act  upon  gold  or  platina. 
Marine  a-  4.  The  action  of  marine  acid,  unlefs  on  fome  particu- 
cid  general- iar  fubftances,  is  ftill  more  weak  ;  but  when  dephlo- 
m£ F \  gifficated,  or  deprived  of  part  of  the  phlogifton  effential 
either  ex-  t0  lts  conftitution  as  an  acid,  it  acts  much  more  power- 
cent  when  fully?  and  duTolves  all  the  metals  completely, 
dephlogilti-  5.  The  other  acids,  as  thofe  of  fluor,  borax,  with 
tated.  fuch  as   are  obtained    from  the  animal  and  vegetable 

^4       kingdoms,  are  much  inferior  in  their  powers  as    fol- 
The  reft  of  ventSj  un}efs  [n  very  few  inftances. 

much'  S         6.     Metals  vary  very  much  in  their  degrees  of  folu- 
weakerftill.  bility  ;   fome  yielding  to  almoft  every  menftruum,  and 
185       others,  as  has  been  already  obferved,  being  fcarce  ac- 
Different     ted  upon  by  the  molt  powerful. 

degrees  of        -,_  £inc  an(j  irou  are  0f  the  former  kind,  and  gold 
lolubihtyin  ^  ^ya  of  ^  latter>  eluding  the  marine  ;  and  gold, 
jgV       unlefs  in  one  particular  cafe,  viz.  when  aihfted  by  heat 
Solution      in  a  clofe  velTel,   the  action  of  the  nitrious  acid  alfo. 
fometimes  Thefe  metals,  however,  which  in  their  perfect  ftate  re- 
promoted   fift  the  action  of  the  molt  powerful  menftrua,  may  be 
by  abftrac-  difmiyed  much  more  readily   when  deprived  of  a  cer- 
tingacer-  t^m   qualltity  of  their  inflammable    principle.     But 
portion  of   though  the  feparation  of  this  principle  in  fome  degree 
phloyifton.  renders  metals  more  foluble,  the  abftraction  of  too  much 
187       of  it,  particularly  in  the  cafe  of  iron  and  tin,  renders 
But  is  to-     thefe  metals  almoft  entirely  infoluble.  Manganefe  is  the 
tally   pre-  mofl.  remarkable   inftance  of  this  power  of  the  phlo- 
vented  by    g^c  principle,  in  depriving  metals  of  their  folubility 
wayToo"     by  its  abfence,  or  reftoring  it  to  them  by  its  prefence; 
much  :        for  this  fubltance,  when  reduced  to  blacknefs,  cannot 
exemplified  be    dilfolved    by   any   acid   without    the   addition    of 
in  manga-    fome  inflammable  matter  ;  but  when  by  the  addition  of 
nefe.  phlogifton  it  has    become  white,   may  be  dilfolved  in 

jgg  any  acid. 
Solution  of  8.  The  diflblution  of  metals  by  acids,  'even  to  their 
metals  at-  very  laft  particle,  is  attended  by  a  vifibleeffervefcence  : 
tended  this  is  more  perceptible  according  to  the  quicknefs  of 
•with  anef-  the  folution  ;  but  moreobfeure,  and  fcarcely  tobefeen 
fervef-  ^  &v^  when  the  folution  proceeds  flowly. 
CC  rfo  9*  ^e    ela^Tic   fluids  extricated  by  rhefe  folutions 

Various  are  various,  according  to  the  nature  of  the  acid  and  of 
kinds  of  e-  the  metal  employed.  With  the  nitrous,  the  fluid  pro- 
laftic  fluids  duced  is  commomy  that  called  nitrous  air  ;  with  vitrio- 
extneated.  yiz  anci  marine  acids  the  produce  is  fometimes  inflam- 
mable air,  fometimes  otherwife,  acccording  to  the  na- 
ture of  the  metal  acted  upon. 

10.  Heat  in  a  greater  or  fmaller  degree  is  always 
produced  during  the  diffolution  of  metals;  and  the  de- 
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gree  of  it   is  in  proportion  to  the  quantity  ©f  the  mat-  Solution 
ter  and   the  quicknefs  of   the  folution  ;  and  hence,  in  and  Preci- 
fmali  quantities  of  metal,  and  when  the  folution  pro-  Pitation- 
ceeds  very  flowly,  the  temperature  of  themafs  is  fcarce-  v~"">/       ' 
]y  altered. 

11.  The  calces  of  metals  either  yield  no  air   at  all,  Heat  pro- 
or  only  the  aerial  acid,  unlefs  when  urged  by  a  violent  duced  du- 
heat  almoft  to  ignition  ;  when,  by  means  of  vitriolic  or  ring  the 
nitrous    acid,  rliey  yield  a  quantity  of  pure  air,  after  diffolution 
other  elaftic  fluids,  fuch  as  vitriolic,  nur.ous,  or  phlo-     n,etals» 
gifticated  air.     None  of   the    dephlogifticated  air    is  Little  air 
ufualjy  produced  by   the  marine   acid   in  conjunction  can  be  ob- 
with  metallic  calces.  tainedfrom 

12.  The  folutions  of  fome  metals  are  coloured,  o-  metals 
thers  are  not.     The  colour  of  the  former  is  only  that  ™nen  cal" 
which  is  proper  to  the  calx,  but  rendered  more  vivid  cined- 
by  the  moifture.     Thus    folutions  of  gold  and  platina  various 
are  yellow  ;  thofe  of  copper,  blue  or  green  ;  folutions  colours  of 
of  nickel   of  a  bright  green  ;  but  thofe  of  cobalt  are  metallic 
red,  although  the  calx  is  black.    We  may  obferve  that  calces. 
even  this  red  colour  may  be  heightened  to    blacknefs. 

Iron  moderately  calcined  is  green  ;but  this  rarely  con- 
tinues upon  further  dephlogiftication.  The  white 
calces  of  filver,  lead,  tin,  bifmuth,  arfenic,  antimony, 
and  manganefe,  are  difiblved  without  colour  ;  but  fo- 
lutions of  lead,  tin,  and  antimony,  are  fomewhat  yel- 
low, unlefs  fufliciently  diluted."  Mercury,  however, 
forms  a  Angular  exception  to  this  rule  ;  for  the  orange- 
coloured  calx  of  this  metal  forms  a  colourlefs  folution. 
The  metals  yielding  coloured  folutions  are  gold,  pla- 
tina, copper,  iron,  tin,  nickel,  and  cobalt ;  the  reft,  if 
properly  depurated,  give  no  tinge.  A  folution  of  fil- 
ver is  fometimes  of  a  blue  or  green  colour  at  firft,  al- 
though there  be  no  copper  prefent ;  the  vitriolic  acid 
becomes  blue  with  copper  ;  the  nitrous  may  be  made 
either  blue  or  green  at  pleafure  ;  the  marine  varies  ac- 
cording to  the  quantity  of  water  with  which  it  is  di- 
luted. Manganefe,  when  too  much  dephlogifticated, 
renders  both  the  vitriolic  and  marine  acids  purple.  I0, 

With  regard  to  the  caufeof  chemical  folutions,  our  Bergman's 
author  obferves,  that  though  attraction  muft  be  look-  account  of 
ed  upon  as  the  fundamental  caufe,    yet  we  may  alfo  tnc  caufc  of 
lay  it  down  as  a  maxim,  that  no  metal  can  be  taken  fhemical 
up  by  an  acid,  and  at  the  fame  time  preferve  the  whole  °  utlon" 
quantity  of  phlogifton  which  was  necellary  to  it  in  its 
metallic  ftate.     A  certain  proportion  of  the  principle  of  Solution 
inflammability  therefore  maybe  confidered  as  an   ob-  impeded  by 
ftacle  which  muft  be  removed   before  a    folution  can  too  great  a 
take  place.     Thus,  of  all  the  acids,  the  nitrous  attracts  quantity  of 
phlogifton  the  moft  powerfully,    and  feparates  it  even  phlogifton. 
from  the  vitriolic.     A  proof  of  this  may  be  had  by  „     lJ9 
boiling  fnlphur   flowly  in  concentrated   nitrous  acid.  dephloV- 
At  length  all  its  phlogifton  may  be  feparated,  and  the  ticated  by 
vitriolic  acid  will  remain,  deprived  or  its    principle  of  nitrous 
inflammability.     The  extraordinary  lolvent  powers  of  acid, 
this  acid,  therefore,  is  conformed  to  thepeculiarity  of 
its  naturein  this  refpect.  For  this  menftruum  dihblves 
metals  for  folution  with  the  greateft  eafe,  moft  com-        196 
monly  without  any  affiftance  from  external  heat :  which  ?^ces  of 
in  fome  inftances  would  be    hurtful,  by  feparating  too  icTne  met" 
much  of  phlogifton,  as  appears  in  the  cafe  of  iron,  tin,  red^v*ni- 
and  antimony  ;  all  of  which  maybefo  far  dephlogifti-  trous  acid 
catcd  by  the  nitrous  acid,  as  to  be  rendered  extremely  almoft  in- 
difficult  of  folution  :  for  this  reafon   it  is  very  often  foluble  e- 
neceflary,  as  has  already,  been  obferved,  to  temper  the  ver  after- 


activity 


wards. 


Theory. 


C     H     E    M     I 


Solution 
and  preci- 
pitation. 

197 

Why  the 
vitriolic  a- 
cid  cannot 
a&  on 
lead,  Gi- 
ver, &c, 
without  a 
boiling 
heat- 

198 
Why  ma- 
rine acid 
acts  on 
fome  me- 
tals and  not 
on  others. 


199 
Why  fome 
metals  are 
more  fo- 
luble  than 
others. 


aoo 
Why  ni- 
trous acid 
precipitates 
a  folution 
of  tin  or 
antimony. 

201 
Different 
kinds  of 
air  produ- 
ced during 
the  diffo- 
lution  of 
metals. 

302 
Pure  vi- 
triolic a- 
cid  cannot 
be  reduced 
into  an  ae- 
rial form 
but  by  a 
combina- 
tion with 
.phlogifton. 


activity  oF  this  menftruum  by  water.  The  vitriolic 
acid  requires  a  boiling  heat  before  it  can  act  upon  fil- 
ver  or  mercury.  The  reafon  of  this  is,  that  by  means 
of  the  heat,  the  watery  part  of  the  menftruum  is  dimi- 
nifhed, its  power  is  thereby  increafed,  and  the  connec- 
tion of  the  metallic  earths  with  the  inflammable  prin- 
ciple diminifhed.  Marine  acid,  which  contains  phlo- 
gifton  as  one  of  its  conftituent  principles,  mult  necef- 
farily  have  little  or  no  effect  on  thofe  metals  which  re- 
tain their  principle  of  inflammability  very  obftinately. 
But  its  watery  part  being  diminifhed  by  boiling,  it 
aflumes  an  aerial  form,  and  powerfully  attracts  a  lar- 
ger quantity  of  phlogifton  than  before  ;  fo  that  in  a  va- 
porous ftate  it  will  diffblve  metals,  particularly  fdver 
and  mercury,  which  in  its  liquid  form  it  would  fcarce 
be  brought  to  touch.  When  dephlogifticated  as  much 
as  poffible,  it  attracts  phlogifton  with  prodigious  avi- 
dity, diffolving  all  metals  by  its  attraction  for  their 
phlogifton,  and,  uniting  the  inflammable  principle  to 
itfelf,  refumes  the  ordinary  form  of  marine  acid.  When 
dephlogifticated  by  means  of  nitrous  acid  in  aqua  re- 
gis, it  diilblves  gold  and  platina.  On  the  fame  prin- 
ciples may  we  account  for  its  inferiority  in  power  to 
the  other  acids. 

It  has  already  been  obferved  that  the  metals  differ 
much  in  their  degrees  of  folubility,  which  is  owing  to 
the  various,  degrees  of  force  with  which  they  retain 
their  phlogifton.  Thofe  called  perfect  metals  effec- 
tually refift  calcination  in  the  dry  way.  In  this  opera- 
tion, the  fire  on  the  one  hand,  the  great  caufe  of  the 
volatility  of  bodies,  ftrenuoufly  endeavours  to  expel  the 
phlogifton;  on  the  other  hand,  the  balls  of  the  dephlo- 
gifticated part  of  the  atmofphere  (the  acidifying  prin- 
ciple of  M.  Lavoifier,  and  the  principium  forbile  of  Dr 
Lubbock)  attracts  the  calx  llrongly.  Experience, 
however,  lhows,  that  thefe  two  forces  united,  cannot 
decompofe  gold,  filver,  or  platina  to  any  confiderable 
degree.  All  the  other  metals  yield  to  thefe  forces 
when  united,  but  not  fingly.  Iron  and  zinc  retain 
their  inflammable  principle  fo  (lightly,  that  any  acid 
immediately  acts  upon  them  ;  but  if  the  other  metals  be 
properly  prepared  for  folution  by  being  calcined  to  a 
certain  degree,  the  acid  will  immediately  take  them  up. 
Any  further  privation,  however,  would  be  injurious, 
and  precipitate  what  was  before  diffolved.  Thus  the 
nitrous  acid,  when  added  to  a  folution  of  tin  or  anti- 
mony in  marine  acid,  by  its  extraordinary  attraction 
for  phlogifton  carries  off  fuch  a  quantity  of  it,  that 
the  calces  of  the  metals  are  immediately  precipitated. 

The  various  elaftic  fluids  which  refemble  air,  and 
which  are  produced  in  plenty  during  the  diffblution  of 
metals,  may  be  reduced  to  the  following,  viz.  thofe  ex- 
tricated by  the  vitriolic,  nitrous,  and  marine  acids, 
flnor  acid,  vinegar,  alkaline  falts,  and  hepar  fulphuris. 

Pure  vitriolic  acid  expofed  to  a  violent  heat,  is  in- 
deed refolved  into  vapours,  but  of  fuch  a  nature,  that 
when  the  heat  is  gone,  they  condenfe  again  into  an  a- 
cid  liquor  of  the  fame  nature  as  before.  But  if  any 
fubftancc  be  added  which  contains  phlogifton  in  a  fe- 
parable  ftate,  an  elaftic  fluid  is  produced  by  means  of 
fire,  which  is  fcarcely  condenlible  by  the  moft  extreme 
cold,  unlefs  it  comes  in  contact  with  water.  This  is 
called  the  volatile  fulphureous  acid,  or  vitriolic  acid 
air,  which  may  be  totally  abforbed  by  water.  In  this 
cafe  the  bond  of  union  betwixt  it  and  the  phlogifton 
Vol.  IV. 
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that  the  latter  foon  flies  off  totally,  and  Solution 
common  vitriolic  acid  is  regenerated.  and  Preci- 

The  nitrous  acid  undergoes  a  fmiilar  change  in  a  Pitation- 
more  obvious  manner.      Let  a  piece  of  (ilver,  for  in-  "    ^7 
fiance  be  put  into  a  dilute  nitrous  acid,  and  the  fur-  Nitrous  a* 
face  of  the  metal  will  inftantly  be  covered  with  in-  cid  more 
numerable  bubbles,  which  ariling  to  the  top  of  the  li-  onvioufly 
quor,  there  burft  ;  and  if  collected,  are  found  to  be  ni-  chaI1ged» 
trous  air.     The  nitrous  acid  faturates  itfelf  with  phlo-  "wh-30,*. 
gifton  more   completely  than  the  vitriolic;  therefore  trou}5  ";r" 
the  elaftic  fluid  produced,  or  nitrous  air,  does  not  unite  does  not  u- 
with  water,  and  fcarce  retains  any  veftige  of  an  acid  nite  with 
nature.     The  vitriolic  acid,  however,  differs  from  the  water* 
nitrous  in  this  refpect,  that  the  phlogifton  is  abforbed 
by  the  latter  even  beyond  the  point  neceffary  to  obli- 
terate its   acid  nature.     In  proof  of  this,  our  author 
adduces  the  decompofition  of  hepatic  by  means  of  ni- 
trous air.  :  •  2CS 

The  marine  acid    exhibits    different    phenomena.  Phencme- 
It   naturally    contains   phlogifton,  and    therefore  can  1!a  exhibit- 
by   its   means  be  refolved  into  a  kind  of  air  fomewhat  ed  b7  the 
fimilar  to  that  produced  by  the  vitriolic  acid  when  ar-  n 
tiflcially  united  to  the  fame  principle,  and  which  has 
the  fame  property,  viz.  that  of  remaining  permanent- 
ly elaftic  as  long  as  it  is  kept  from  the  contact  of  wa- 
ter.    But  as  the  acid   we  (peak  of  naturally  contains 
phlogifton,  there  is   no  neceility  of  adding  more  to 
produce  this  effect.     In  the  mean  time,  the  marine  as 
well  as  nitrous  air,  when  in  its  expanded  ftate,  attracts 
phlogifton,  and  that  with  wonderful  avidity. 

When  the  marine  acid  is  dephlogifticated,  it  yields  Of  the 
another  elaftic  fluid  of  a  reddifli  brown  colour,  having  dephlogiA 
an  odour  like  that  of  warm  aqua  regia.     This  does  ticateU 
not  unite  with  water,  or  only  in  very  fmall  quantity : 
and  by  the  addition  of  a  proper  proportion  of  phlogif- 
ton may  be  reduced  again  to  common  marine  acid.     It 
is  faid  that  the  marine  acid  may  be    dephlogifticated 
by  lead  as  well  as  by  manganefe,  the  nitrous  acid,  and 
arfenic. 

The  fluoracid  abounds  with  phlogifton,  and   there-  Ofthefhier 
fore  may,  without  any  adventitious  matter,  be  reduced  acid, 
to  an  elaftic  fluid.     This  air  is  eafily   diftinguifhed 
from  all  others  by  its  corrolion  of  glafswhilft  hot.  2o8 

Vinegar  alfo  contains  phlogifton  ;  and  for  that  rea-  Why  vine- 
fon,  when  well  dephlegmated,  may  be  reduced  withont  gar  may  be 
addition  into  a  permanently  elaftic  fluid,  called  acetous  reducedin- 

air.  toairwith- 

All  thefe  fluids  feem   to  be  nothing  elfe,  according  t;on> 
to  Mr  Bergman,  than  the  acids  themfelves  expanded       209 
by  phlogifton.     "  Perhaps    (fays  he)   the  matter  of  Heat  and 
heat  alfo  enters  their  compolition."     The  experiments  not  phlo- 
lately  made  on  thefe  fubjects,  however,  haveputit  be-  g1^01? the 
yond  all  doubt,  that  the  expanfive  principle  is   not  of1"^'/^ 
phlogifton  but  heat ;  neverthelefs,  it  feems  highly  pro 
bable,  that  thefe  elaftic  fluids  do  really  conlift  of  the 
acid  united  to  phlogifton,  and  expanded  by  heat.     This 
is  alfo   the  cafe  with  the  cauftic  volatile  alkali,  now 
called  alkaline  air. 

In  the  hepatic  air,  it  has  been  fhown  by  Mr  Berg 
man,  that  fulphurexifls  which  contains  phlogifton  ;  and  exifts  in 
there    is  little    reafon    to    doubt    that    the    expanfive  nepatic  air* 
power  here  is  the  fame  as  in  other  cafes.     See  Hepa- 
tic Air. 

The  heat  generated  during  the  folution  of  metals  is 
by  M^r  Bergman  fuppofed  to  be  owing  to  the  matter 
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Solution  of  heat  which  had  been  fixed  in  the  metals  ;  but  it 

and  Preci-  may  with  much  more  reafon  be   fuppofed  to  proceed 

pitation.  from  t]ie  acid.     Dr  Black  has  demo  nitrated,  that  heat 

~~ ati  is  univerfally  the  principle  of  fluidity  ;  and  all  fluids, 
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yield  to  the  moll  intenfe  fire.     On  this  fubject,  how-  Solution 
ever,  it  may  be  obierved,   i.  That  during  their  folu-  a1^  J'rcci- 


Heat  in  fo-  whether   acid  or    not,  are   found  to  contain  a 


great 
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lution  moil  quantity  of  it.     It  is  not  probable  that  folids,  even  the 

probably  molt  inflammable,  contain  an  equal  quantity  ;  for  it  is 
always  obierved,  that  bodies  in  becoming  fluid  abforb 
heat,  and  throw  it  out  again  on  becoming foiid.  Acids 
in  all  probability  contain  a  much  greater  quantity  than 
what  is  necellary  to  their  fluidity  ;  for  we  fee  that  the 
nitrous  acid)  when  poured  upon  fnow,  parts  with  as 
much  heat  as  is  necellary  to  diiiblve  the  fnow,  at  the 
fame  time  that  it  Hill  retains  its  fluidity.  The  cafe  is 
not  fo  with  common  fait,  which  is  a  folid  :  for  though, 
in  a  mixture  of  fait  and  fnow,  the  latter  abforbs  as 
much  heat  from  the  fait  as  is  necellary  for  its  own  li- 
quefaction ;  yet  the  fait  could  not  be  held  in  folution 
by  a  liquid  of  this  temperature,  were  it  not  that  an 
additional  quantity  is  perpetually  abforbed  from  the 
adjacent  bodies,  particularly  the  atmofphere.  But 
were  it  poflible  to  prevent  this  adventitious  increafe  of 
heat,  there  is  not  the  leaf!  reafon  to  believe  that  the 
fait  would  be  dillblved  ;  for  the  ftrongelt  brine,  when 
reduced  to  the  temperature  of  o  of  Fahrenheit,  is 
decompofed,  the  fait  falling  to  the  bottom  in  pow- 
der, and  the  water  being  converted  into  ice.  Add  to 
this  alfo,  that  the  cold  produced  by  fpirit  of  nitre  and 
fnow  is  much  more  intenfe  than  that  produced  by  com- 
mon fait  and  fnow  ;  which  undoubtedly  fhows,  that  a 
folid  does  not  readily  part  with  as  much  heat  as  a  fluid, 

dies  do  not  and  confequently  cannot  be  fuppofed  to  contain  as 
much.  The  folution  of  metals  in  acids  alfo  demon  - 
Urates,  that  the  folid  fubltance  has  not  paited  with 
heat,  but  abforbed  it  ;  for  as  foon  as  the  folution  be- 
comes folid  again,  /.  e.  when  it  cryftallizes,  the  tem- 
perature becomes  higher  than  before. 

The  calces  of  metals  have  not  that  quantity  of  phlo- 
giston that  is  necellary  for  their  metallic  ftate,  but  yet 

llic  fluid  is  are  not  entirely  deftitute  of  it ;  therefore,  in  their  fo- 
lution, fcarce  any  elaitic  fluid  is  generated,  unlefs  the 
fire  be  continued  after  exficcation.  Such  as  contain 
aerial  acid,  difcharge  it  immediately  in  the  fame  form 
as  they  had  received  it,  It  is  remarkable,  that  Dr 
Prieltley  mentions  a  calx  of  lead,  which,  with  the  acid 
ofphofphofous,  producedan  inflammable  air.  By  means 
of  the  nitrous  acid  and  evaporation  to  drynefs,  a  pure 
air'is.prodnced.  Sometimes  a  (mail  portion  of  vitriolic 
acid  air  is  obtained  by  means  of  a  proper  degree  of 
fire  from  vitriolic  acid,  but  a  far' greater  quantity  of 
pure  air. 

The  folutions  made  by  the  menftrua  abovemen- 
tioned,  contain  a  metallic  calx  intimately  united  with 
the  acid,  die  quantity   of  phlogiiton  left  being   va- 
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various*^-  of  the  temperature  ;  but  the  performance  of  die  opera- 
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tion  either  with  or  without  intenfe  heat,  if  equently  oc- 
calions  a  remarkable  difference.  That  metals  are  lefs 
calcined  by  the  marine  than  by  the  nitrous  acid,  ap- 
pears from  pouring  concentrated  nitrous  acid  on  tin  or 
antimony;  but  the  difference,  if  it  actually  does  take 
place,  is  lefs  viable  in,  .-other'  metals. 

Some  modern  chemiiis  have  denied  this  calcination 
of  metals  by  folution;  ^  They  have  iniifted,  that  the 
perfect  metals  ought  to  be  excepted,  as    they  do  not 
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tion  nitrous  air  is  always  generated,  and  that  of  a  very 
perfect  kind,  which  cannot  happen  without  phlogi- 
fton ;  but  in  this  cafe  there  is  nothing  prefent  which 
can  yield  piilogifton  except  the  metals.  Therefore. 
2.  The  metals,  when  precipitated  from  their  menltrua 
by  fixed  alkalis,  both  with  relpect  to  their  external  Ir,'tilsare 
appearance  and  internal  properties,  appear  to  be  cal  caic 
cined.  Thus  the  precipitate  of  gold  relufes  to  unite 
with  mercury,  and  may  be  dillblved  by  marine  acid  and 
other  iimple  menftrua,  and  that  without  the  produc- 
tion of  any  elaftic  fluid.  3.  Glafs  may  be  fiaiiied  by 
thefe  calces  ;  but  no  metal  in  its  perfect  ftate  can  be 
taken  up  by  glafs. 

The  common   objection  is,  that  the    calces  of  the  why\he 
perfect  metals  may  be  reduced  by  heat  alone  without  cakes  of 
the  addition  of  charcoal.     Many  theories   have  been  the  perfect 
invented  to  fbive  this  phenomenon.     Some  have  fnp-  meta!s 
poled,  that  the  matter  of  heat  and  light  are  the  fame  n™y  be  re" 

with  the  phlogiiton,  and  that  thus  the  calces  are  redu-    ",cf     t   ■, 
j-ir  11  -i  r  .     without  ad- 

ced  in  the  lame  manner  as  by  charcoal  or  other  fub-  dition. 

fiances  ufually  termed  phlogijtic.  But  in  this  cafe  we 
ought  to  find  the  calces  of  the  imperfect  metals  alfo 
reduced  by  a  long  continuance  of  heat,  as  well  as  the 
more  perfect ;  which,  however,  has  never  yet  been 
known  to  take  place.  Some,  among  whofe  number 
is  Dr  Lewis,  have  imagined,  that  the  porofuy  of  the 
veffels,  particularly  thofe  made  of  earthen  ware,  may 
be  fuch  as  to  admit  the  paffage  of  phlogiftic  vapours 
through  them  ;  andhe  inftances  the  revival  of  globules 
of  lead  in  the  middle  of  pieces  of  glafs  upwards  of 
an  inch  in  thicknefs,  and  that  where  there  was  not  the 
leaf!  appearance  of  a  crack.  But  from  an  experiment 
of  Mr  Kirwan's  to  be  afterwards  related,  it  is  much 
more  probable  that  the  reduction  is  effected  by  means 
of  the  phlogifton  contained  in  one  part  of  the  calx  at- 
tracted by  another  ;  by  which  means  the  latter  is  re- 
duced'to  a  perfect  metal,  while  the  former  becomes 
fomewhat  more  dephlogifticated.  In  confequence  of 
this  it  appears,  that  the  calx  of  the  perfect  metals  is 
never  totally  reduced  :  for  if  the  operation  be  per- 
formed in  a  glafs  retort,  the  bottom  of  it  is  always 
ftained  ;  which  indicates  the  exiftence  of  a  calx,  in 
however  little  quantity.  21y 

The  following  fact,  Mr   Bergman  fays,  has  been  Difficulty 
propofed  to  him  as  an  inextricable  dilemma.     "  Silver  concerning 
cannot  amalgamate  with  mercury   except  when  in  its tneanial- 
metallic  ftate,  yet  both  falited   and  nitrated  fiver  are  g?m,atlon 
taken  up   by  mercury  ;  it  is  therefore  not  calcined  by  f0ive<3  Dy 
the  acids,  but  adheres  to  them  in  its  metallic  form."  Bergman. 
This,  however,  may  be  eaiily  folved  in  the  following 
manner.     It  is   well  known  that  the  calx  of  copper, 
diffolved  in  the  vitriolic  acid,  is  precipitated  in  its  me- 
tallic form  on  the  addition  of  iron,  and  that  by  means 
of  a- double  elective  attraction  ;  for  the  iron,  diffolving 
in  the   acid,  would   form  an  inflammable  air  by  its 
phlogifton,  were  not  the  copper  prefent  which  takes 
it  up,  and  thereby  becomes  infoluble-  as  long  as  it  re- 
tains it ;  but  mercury  has   a  ftronger    attraction  for 
acids  than  filver:  if  therefore  falited  or  nitrated  filver 
be  triturated  with  mercury,  the  filver  muft  be. preci- 
pitated in  a  metallic  ftate,  and  the  mercury  be  calcined 
by  being  dillblved.     This  alfo  takes,  place,  provided 
there  be  moiftnre  fufficient  to  fuffer  the  elective  attrac- 
tions 
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Solution  tions  to  operate.  The  fuperabundant  mercury  greedi- 
and  Preci-  ]y  takes  up  the  comminuted  filver  precipitate  ;  and  the 
pitatioa.  ar bores  Diana  are  nothing  more  than  fuch  an  amalgam 
cryftallized.  But  although  the  acids  cannot  take  up 
any  metal  while  it  retains  its  full  proportion  of  phlo- 
giiton,  various  metallic  falts  are  able  to  effect  that  fo- 
lution.  Tims  nitrated  or  falited  mercury,  boiled  in 
water  together  with  the  crude  metal,  can  take  up  a 
certain  portion  of  it  without  dephlogiftication ;  and 
the  latter  of  thefe  falts,  even  in  the  via  Jicca,  becomes 
a  mercurius  dulcis,  which  contains  at  the  fame  time  a 
crude  and  a  calcined  mercury. 

Perfect  folutions  ihould  in  general  be  tranfparent ; 
but  fume,  as  has  been  already  mentioned,  are  diftin- 
guilhed  by  a  peculiar  colour.  That  phiogifton  is  the 
chief  caufe  of  colour  appears  from  hence,  that  the 
black  clax  of  mauganefe  tinges  vitriolic  acid  of  a  red 
colour  ;  but  on  the  addition  of  fugar  the  tinge  is  en- 
tirely deftroyed.  Nitrous  acid  is  rendered  blue  by 
copper ;  but  when  the  metal  is  added  in  conliderable 
quantity,  it  becomes  of  a  very  deep  green.  The  ma- 
rine acid,  which  dephlogifticates  the  copper  lefs,  is 
yet  made  green ;  but  by  dephlegmation  may  be  fo 
condenfed  as  to  become  brown.  Mr  Bergman  has 
fometimes  feen  a  folution  of  filver  green,  without  the 
prefence  of  the  fmalleft  particle  of  copper.  This  de- 
pends on  the  abforption  of  nitrous  air  :  for  let  fmoking 
nitrous  acid  be  diluted,  on  the  addition  of  a  certain 
quantity  of  water  it  will  be  of  a  deep  green  ;  by  a 
greater,  blue  ;  and  upon  a  ftiil  greater,  becomes  lim- 
pid. By  means  of  the  water,  the  nitrous  air  is  ex- 
tended to  a  greater  fpace;  and  this  attenuation  gradu- 
ally increafed  varies  the  colours.  Hence  we  fee  why 
nitrous  acid  is  made  green  by  a  large  quantity  of 
copper. 

Metals  dephlogifticated  by  acidfolvents  powerfully 
attract  phiogifton  ;  nay,  nitrated  filver  and  mercury, 
gifton  the    and  falited  antimony,  corrode  animal  fubftances,  in  or- 
caufe  of      ^er,  as  our  author    fuppofes,  to    extract    it.     "This 
cau  icity.    metanjc  caufticity  (fays  he),  which  is  only  to  be  mo- 
derated by  phiogifton,  ought   to   be   carefully   diftin- 
gufhed  from  the  acid  caufticity,  which  is  reprelfed  by 
alkalies,  and  the  alkaline,  which  is  mitigated  by  acids. 
Colours  vary  according  to  the  quantity  of  phiogifton 
prefeut ;  and  fome  experiments  iliow,  that  by  a  fuffi- 
220       cient  quantity  all  colour  is  entirely  deftroyed. 
Phenome-       All  metals  may  be  precipitated    by    alkaline    falts  ; 
ua  attend-  which,  by  their  fuperior  power  of  attraction,  feparate 
ing  the       them  from  their  menftrua  ;    but  their  difference  with 
precipita-    reyarj  t0  their  nature  and  preparation  alters  the  na- 
tal"])0 "T" ture  °f  t'ie  P1'ecbr>ii:aI:e*     With  the  cauftic  fixed  alkali 
kaline  falts. cne  calces  fall  almoft   entirely  pure,    but  loaded    with 
water.     The  weight  is    found  to  be  increafed  by  the 
water,  and  perhaps  (lays  Mr  Bergman)  by  the  matter 
of  heat  ;  but  yet  lefs  than  by  the   aerial  acid.     With 
the  aerated  fixed  alkali,  by  means  of  a  double  decom- 
polition,  the  aerial  acid  unites  to  moft  calces     The  vo- 
latile alkali,  which  naturally  contains  phiogifton,  fome- 
times phlogifticates  the  precipitate.     It  throws  down 
a  black  or  white  precipitate  of  mercury  ;    :ay,  it  makes 
the  orange  coloured  precipitate  white.     Gold  teceives 
its  fulminating  quality  ,,c.>-  this  precipitant,  ?s  is  af- 
terwards to  h    c    plained.  The  alkali,  which  is  com- 
monly called    hi  o  rift  i  ati  1,  generally  precipitates  metals 
with  an  iucrcafe  of  weight. 
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The  acids  frequently  occafion  precipitates,  and  that  Solutk__ 
for  various  reafons.     By  means  of  elective  attraction,  and  Preci- 
mercury,  filver,  and  lead,  are  taken  from    the    nitrous  PiutioD- 
acid  by  the  addition  of  the  marine  or  vitriolic.     Thefe  '     ^ft     ' 
acids  form  with  the  metals  new  compounds  which  are  Precipl- 
difficult  of  folution  in  water  ;   they  are  therefore  pre-  tates 
cipitated  in  greater  or  leiler  quantity  according  to  cir-  occaCcred 
cumftances.     The  nitrous  acid  is  capable  of  decern- by.aci?s' 
pounding  falited  tin  and  antimony  by   dephlogiftica-  ana       ? "' 
ting  the  calx  of  the  metals  too  much  ;  for  when  thefe 
are  too  much  calcined,  they  cannot  be  diiiblved  in  any 
menftruum,  as  has  been  already  obferved.  22z 

Metallic  folutions    are  fometimes  difturbed   by  the  By  the  per- 
neutral  falts  formed  by  an  union  of  alkalies  with  acids.  fecl  neutral 
Thofe  which  contain  the  vitriolic  or  marine  acids  de-  falts  '■> 
compofe  folutions  of  filver,  mercury,  or  lead,    in  ni-        [2, 
trous  acid,  and  precipitate  the  metals.    By  forming  a  By  a  triple 
triple  combination,  the  vegetable  as  well  as  the  vote-  combinati- 
tile  alkali,  though  faturated  with  vitriolic,  nitrous,  or  ou- 
marine  acid,  precipitate  platina  from  aqua  regia  ;   but 
when  the  bafis  is  mineral  alkali,  the  fait  has  no  power       22. 
of  this    kind.     Some    metallic    falts  can    decompofe  Some  me- 
others,  and  precipitate    their  bafes  ;  which  may  hap-  tallic  falts 
pen  whether  the  acid  be  different  in    the  two  falts  or  decompofe 
not.     Solution  of  gold  affords  an  example  of  each  of  otners- 
thefe  cafes.     This  is  precipitated  by  martial  vitriol  ;  wl*Vi 
the  reafon  of  which  will  appear  from  confidering  the  tioifV   * 
nature  of  the  precipitate  :  for  this,  when  well  warned  goid  ispre- 
and  dried,  not  only  mows  many  mining  gold-coloured  cipitated 
particles,  but  alfo  unites  with  mercury  by  trituration,  by  green 
diffolves  in  aqua  regia,  but  not  in  marine  acid  alone,  to-  vitrio1; 
gether  with  other  eircumftances  which  evince  a  complete 
refufcitation  of  the  gold.  Martial  vitrol,  in  its  ordina- 
ry ftate,  contains  phiogifton,  but  veryloofely  adhering  ; 
fo  that  the  clax  of  gold  may  eafily   take  it  from  the 
folution  to  fupply  the  lofs  it  had  fuftained  during  the       226 
folution.     That  this  is  the  true  foundation  of  the  pro-  Eut  not  by 
cefs,  appears  alfo  from  the  following  eircumftances,  tn*s  fait 
that  the  weight  of  the  gold  is  exactly  recovered,  and  wknde; 
that   dephlogifticated  vitriol  will  not  precipitate  this  Ihl°8lftl* 
metal.     The    reafon  that  the   furrounding  aqua  regia  °ute  " 
leaves  this  precipitate  untouched    is,   that    the    men- 
ftruum is  diluted  and  weakened  by  a  large  quantity  of 
water ;  for  upon  boiling  it  gently,  fo  as  to  expel  part 
of  the  water,  the  menftruum  recovers  its  folvent  pow- 
er, and  takes  up  the  precipitate  again.  327 

It  is  fomewhat  more  difficult  to  explain    the  reafon  Why  folu- 
why  the  folution  of  gold  in  aqua  regia  ihould  be  preci-  tion  ?f 
pitatedbya  folution  of  tin  in    the  fame  menftruum.6.  .      J!^6" 
Here  Mr  Bergman  firft  fuppofed  that  the  the  tin  had  at-  fo^utj0a  07 
traded  a   fuperabundance  of  acid,   and    taken  it  from  tin. 
the  gold;  which  being  therefore  deftitute  •■  1  its  pro- 
per quantity,  mnft  fall  to  the  bottom  :  but  on  employ 
inga  folution  containing  a  fuperabundant  aqua    regia, 
the  fame  precipitation  took  place.  The  caufe  is  therefore 
not  in  the  menftruum.     On  examining  the  precipitate 
itfclf,  we  find  nothing  like    the  metallic  fplendor  of       &i$ 
gold,  b  it  that  it  entirely  refembles  a  calx.    It  is  ealily  This  pre» 
found  by  its  weight,  indeed,    that  it  cannot  confift  en-  cipitate 
tirely  of  gold  ;    and  in   fact    chemical    examination  cuuljfts 
fhows  that  it  conCfts  partly  of  tin.     Ir  cannot  be  dif-  Part  ^  °* 
;  by  the  marine  acid  alone,  bul  is  eafily  taken  up 

by  the  addition  of   a   little   nitrons   acid.     It  fcarcely 
ites  with  m     :  iry  by  ti  i  turai  ioi      Thefe  properties 
fcem  to  indicate,  that  the  gold  has  lo  far  received  plilo- 
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gifton  as  to  refift  the  marine  acid  until  it  receive  the 
affiftance  of  the  nitrous  ;  bat  its  earthy  appearance^ 
and  difficulty  of  uniting  with  mercury,  evince  that  it  is 
not  in  its  complete  metallic  form.  The  following 
therefore,  according  to  our  author,  feems  to  be  the 
molt  eafy  and  rational  explanation.  The  folution  of 
tin  neceifary  for  this  operation  mufl  retain  as  much 
phlogifton  as  it  poffibly  can,  in  a  confidence  with  falli- 
bility. This  is  dropped  into  a  folution  of  gold  very 
much  diluted  ;  by  which  means  the  phlogifton  remain- 
ing in  the  tin  is  more  loofened,  and  of  confequence 
more  eafily  attracted  by  the  gold  calx,  which  is  there- 
by brought  to  a  ftate  approximating  to  completion,  fo 
that  it  can  no  longer  be  retained  by  the  menftruum  ; 
and  the  fame  happens  to  the  tin,  by  means  of  the  de- 
phlogifti cation  ;  they  muft  both  therefore  fall  to  the 
bottom  mixed  intimately  with  one  another.  It  is 
probable,  fays  he,  that  in  this  cafe  it  is  the  tin  which 
prevents  the  matter  from  uniting  with  mercury. 
The  metals  precipitate  onea  nother  after  a  certain  or- 
tionofme-der,  which  is  the  fame  in  all  acid  menftrua.  This  pre- 
tals  by  one  cipitation  is  occafioned  by  a  double  elective  attraction  ; 
for  the  metal  to  be  precipitated  exifts  in  the  folution  in 
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a  calcined  ftate  ;  but  being  reduced  by  the  phlogifton 
of  the  precipitant  falls  to  the  bottom,  while  at  the  fame 
time  the  precipitant  becomes  foluble  by  calcination : 
but  if  the  precipitant  lias  been  calcined  fo  that  a  part 
of  it  being  infolnble  is  mixed  with  the  precipitate,  the 
metallic  fplendor  is  wanting,  and  it  puts  on  an  earthy 
appearance.  A  pure  precipitate  is  of  the  fame  weight 
with  the  metal  before  folution.  The  mixed  precipi- 
tates arelefs  frequently  met  with,  yet  gold  precipitated 
by  tin  exhibits  one  of  that  kind. 

Though  the  order  in  which  the  metals  precipitate 
one  another  is  conftant  and  never  inverted,  yet  there 
are  many  anomalous  circumftances  which  occur  in  the 
matter.  Thus  zinc  conftantly  prevails  over  iron  ; 
spre"  iron  over  lead  ;  lead  over  tin  ;  tin  over  copper  ;  cop- 
aether  °nC  Per  over  ^vev  '>  filver  over  mercury,  ire.  yet  it  fome- 
times  happens,  that  a  metal  which,  according  to  the 
general  rule,  precipitates  another  in  its  metallic  ftate 
from  one  menftruum,  precipitates  it  from  another  in 
form  of  a  calx,  and  not  at  all  from  a  third.  Thus  zinc 
precipitates  iron  from  marine  acid  in  its  metallic  ftate, 
but  from  the  niLrous  only  in  form  of  a  clax.  Tin  is 
precipated  by  lead  from  the  marine  acid  in  its  metal- 
lic ftate,  but  is  not  thrown  down  from  the  nitrous 
acid  ;  and  from  the  acetous  is  precipitated  even  by  iron 
and  zinc  in  form  of  a  clax ;  folution  of  lead  in  vinegar 
is  not  precipitated  by  iron. 

In  Mr  Bergman's  experiments  on  this  ftibjeeT:  he 
employed  the  mineral  alkali,  as  the  degree  of  its  fatu- 
ration  with  fixed  air  was  more  conftant.  When  he 
had  occafion  for  a  cauftic  alkali,  he  prepared  it  by  a 
final  1  quantity  of  burned  lime  kept  in  a  clofe  bottle  ; 
and  the  goodnefs  of  it  was  proved  by  its  occafioning 
no  precipitation  in  lime  water.  Phlogifticated  alkali, 
or  that  by  which  Prulfian  blue  is  prepared,  was  alfo 
made  ufe  of.  With  thefe  he  made  the  following  ob- 
fervations.  Gold  diffolved  in  aqua  regia  is  precipitated 
by  cauftic  alkali  almoft  black ;  by  the  aerated,  yellow, 
as  well  as  by  the  phlogifticated,  unlefs  fome  iron  be 
precipitates  I^ftnt,  which  frequently  happens  ;  but  the  whole  of 
ef  goM.  the  gold  is  fcarce  ever  precipitated,  fo  that  the  weight 
cannot  be  afcertained. 
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S     T     R     Y.  Theory  ' 

Neither  the  cauftic  nor  aerated  mineral  alkali  pre-  Solutioa    . 
cipitate  one  half  of  platina  dillblved  in  aqua  regia  ;  the  and  Preei- 
precipitate  is  of  an  orange  colour,  which  on  dying  be-  P'tatl0IK 
comes  brown.     An  over-proportion  of  alkali   redif-    ~~iXl 
folves  the  precipitate,  and  the  liquor  becomes  more  Mineral 
dark;  nay,  the  precipitation  is  fo  imperfecf,  that  the  alkalies 
matter    feems  to  be  diilblved  even  by    neutral   falts.  precipitate 
The  phlogifticated    alkali    does    not  precipitate  the Platinaim" 
depurated    folution,    norN  even  make  it    turbid,    butp  y* 

heightens  the  colour  in  the  fame  manner  as  an  excels 
of  alkali.  2, 

Solution  of  filver  in  nitrous  acid  lets  fall  a  white  Precipi- 
precipitate  by  the  aerated  alkali ;  brown  by  the  cau-  tates 
ftic,  and  of  an  obfeure  yellow.     By  the  nitrous  and  °f  filver. 
marine    acids  it   lets  fall  a  white  precipitate,  which 
with  the  former  confifts   of  more  diftincl  particles, 
which  grow  black  more  flowly  with  the  light  of  the 

fun'  236 

Salited  mercury    lets  fall  a  red  precipitate,  or  ra-  of  mer- 

ther  one  of  a  ferruginous  colour,  by  aerated  alkali  ;  Cury. 
but  of  a  more  yellowifh  or  orange  colour  by  the  cau- 
ftic. Nitrated  mercury  prepared  without  heat,  yields 
a  ferruginous  precipitate  with  mineral  alkali ;  a  black 
with  cauftic  :  and  when  prepared  with  heat,  it  yields 
to  cauftic  alkali  an  orange  or  reddifh  yellow  precipi- 
tate. By  phlogifticated  alkali  it  is  precipitated  from 
all  acids  of"  a  white  colour  ;  but  turns  of  a  brownifh 
yellow  when  dry.  Salited  mercury  is  very  fparingly 
precipitated  by  this  alkali.  The  precipitate  by  phlo- 
gifticated alkali  is  again  dillblved,  if  too  much  of  the 
precipitant  be  made  ufe  of. — Corrofive  fublimate  muft 
be  very  cautioufly  precipitated  by  cauftic,  as  well  as 
aerated  fixed  alkali;  for  the  part  fcparated  may  again 
be  diffolved  by  a  large  quantity  of  water.  When  too 
much  alkali  is  ufed,  a  new  compound  arifes  of  a  pe- 
culiar nature.  3^ 

Solution  of  lead  in  fpirit  of  nitre  is  precipitated  down  Precipi- 
white  by  aerated,  cauftic,  or    phlogifticated    alkali,  tates 
By  ufing  too  much  alkali,  the  precipitate  by  the  phlo-  °f  '«<*• 
gifticated  kind  is  diffolved  with  a  brownifh  yellow  co- 
lour.    Vitriol  of  lead  and  folution  of  lead  in  marine 
acid  are  precipitated  white.  2,g 

Blue  folution  of  copper  in  fpirit  of  nitre  is  precipi-  of  coppery 
tated  of  a  bright  green  by  aerated  fixed  alkali ;  by  the 
cauftic  of  a  greyifh  brown,  which  grows  reddifh  by -age. 
By  phlogifticated  alkali  copper  is  precipitated  of  a 
greenifh  colour,  which  grows  afterwards  of  a  brownifh 
red,  and  upon  exficcation  almoft  black.  The  aerial 
acid  takes  up  a  fmall  quantity  of  copper  during  the 
precipitation,  which  is  again  depofited  by  the  heat  of 
boiling. 

Aerated  fixed  alkali  precipitates  iron  of  a  green  co-  0r  .a^. 
lour  from  vitriolic  and  marine  acid  ;  but  the  precipi- 
tate becomes  of  a  brownifh  yellow,  efpecially  on  ex- 
ficcation ;  with  the  cauftic  alkali  it  approaches  more 
to  black.  In  the  precipitation  feme  part  is  held  in 
folution  by  the  aerial  acid,  when  the  mild  alkali 
is  ufed.  With  phlogifticated  alkali  a  Prufiian  blue  is 
formed.  -  .„_ 

Tin  is  precipitated  of  a  white  colour  by  every  alka-  of  tin  ; 
line  fait,  even  by  the  phlogifticated  kind  ;  but  at 
length  fome  blue  particles  appear  in  the  mixture  :  fo 
that  the  whole,  when  collected  and  dried,  appears  of  a 
light  blue  colour.  That  theft"  blue  particles  are  occa- 
fioned by  iron  appears  by  calcination  ;  for  they  become 
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Solution      ferruginous,  and  obey  the  magnet.  Our  author  has  al- 
and Preci-  ways  found  a  proportion  of  iron  in  tin. 
pitation.  Bifmuth  is  thrown  down  of  a  fine  white  by  water 

~~^7~  and  alkalies,  particularly  the  former  ;  phlogiilicated  al- 
Precipi-  kali  throws  down  a  yellow  powder,  which  being  mix- 
tatcsofbif-  ed  with  blue  particles  occafioned  by  iron,  at  length  ap- 
muth ;        pears  green.     This  yellow  fediment  eaiily  diliblves  in 

24a       nitrous  acid. 
Of  nickel;       Nickel   is  precipitated  of  a  whitiih  green  by  fixed 
alkalies  ;    by   the  phlogiilicated  alkali  of  a  yellow ; 
and  by  exficcation  it  is  condenfed  into  a  dark  brown 
a43        mafs. 
©f  arfenic;      Arfenic  difiblved  in  acids,  which  prevent  too  great 
dephlogiflication,  may,  to  a  certain  degree,  be  precipi- 
tated white  by  the  fixed  alkali,  even  when  phlogiili- 
cated, but  the  fediment  is  found   foluble  in  water ; 
yet  nitrous  acid,  either  alone,  or  joined  with  the  ma- 
rine, generally  dephlogiilicates  the  arfenical  acid,  which 
thereby  becomes  unfit  for  feparation.     Arfenic  dif- 
folved  in  marine  acid,  with  the  aflillance  of  a  little 
nitrous  acid,  depofited  a  white  fediment  on  the  addi- 
tion of  a  large  quantity  of  phlogiilicated  alkali.     The 
fediment  was  mixed  with  Pruffian  blue.     This  was 
difiblved  in  water,  and  freed  by  frequent  filtration  from 
the  blue  particles ;  and  at  length,  on  evaporating  to 
244       drynefs,  yielded  a  femipellucid  mafs. 
Of  cobalt ;       Cobalt  difiblved  in  acids   is   thrown  down  by  fixed 
alkali,  whether  aerated  or  cauflic,  of  a  reddilh  blue, 
which  grows  darker  on  exficcation,  efpecially  when  the 
former   alkali   has   been  ufed.     Phlogiilicated  alkali 
throws    down  a  powder   of  almofl  the  fame  colour, 
a .  ?       which,  upon  exficcation,  becomes  of  a  reddilh  brown. 
Of  zine  •  Zinc   is  precipitated  white  by  aerated  and  cauflic 

fixed  alkalies,   as  alfo  by  the  phlogiilicated  alkali ;  but 
this  lafl  becomes  of  a  citron  colour  on  exficcation  :  a 
fmall  portion  of  aerial  acid  may  eafily  efcape  during 
a46       the  precipitation. 
Ofanti-  Antimony  is  precipitated  white  by  alkalies.     When 

«iony;  the  phlogiilicated  alkali  is  ufed,  fome  blue  particles 
are  almofl  always  precipitated  at  the  fame  time,  though 
the  regulus  had  been  prepared  without  any  iron.  This 
operation  lhould  be  cautioufly  conducted,  left  fome 
a,.  part  be  taken  up  by  the  alkaline  fait. 
Of  man-  Manganefe  procured  by  reduction  from  common 
ganefe.  magnefia  nigra,  generally  renders  menflrua  brown, 
and  with  aerated  alkali  yields  a  yellowifh  brown  fedi- 
ment; with  the  cauflic,  one  Hill  darker  ;  with  the  phlo- 
gifticated,  firfl  a  blue,  then  a  white,  powder  is  fepara- 
ted,  the  mixture  of  which  renders  the  mafs  a  black 
green.  To  obtain  a  pure  and  white  calx  of  manga- 
nefe, we  mult  dilfolve  in  pure  vinegar  the  precipitate 
■thrown  down  by  cauflic  alkali  ;  for  there  flill  remains 
a  quantity  of  iron  which  is  taken  up  by  the  aerial  a- 
cid.  This  acetous  folution  contains  little  or  nothing 
of  iron.  That  metal  may  alio  at  firfl  be  feparated  by 
a  fmall  quantity  of  volatile  alkali. 

The  common  folution  of  the  regulus  is  not  per- 
fectly precipitated  by  the  aerated  alkali  ;  and  upon  e- 
vaporatiug  the  remaining  liqnor  fpontaneoufly  to  dry- 
nefs, grains  of  a  metallic  fplendor,  and  not  unlike 
copper,  are  depofited  on  the  glafs.  The  nitrous  acid 
attra&s  thefe  readily,  though  they  are  only  partially 


diifolved  by  it;  but  on  the  addition  of  zinc,  ricthino  Solution 
falls  befides  the  manganefe,  though  at  firfl  it  is  a  lit-  and  Preci. 
tie  reddilh.     With  phlogiflicated  alkali,    we  obtain  a  PitatIon- 
yellow  precipitate  like  pure  manganefe,  provided  the         " 
folution  has  depofited  the  iron  when  too  much   de- 
phlogiflicated  by  age.     But  the  new  folution  yields  a 
precipitate  almoft  like  that  which  is  obtained  from  com- 
mon regulus.     The  yellow  fediment  may  be  difiblved 
in  water.  ^% 

The  following  is  Mr  Bergman's  table  of  the  quan-  On  the 
tides  of  precipitate  of  different  metals,  thrown  down  caufe  of 
from  various  menflrua  by  the  different  alkalies.  "  On  fuc^  Sreat 
comparing  the  weights  (fays  he),  a  queflion  occurs  yaria^tK>ns 
concerning  the   caufe  of  fuch  enormous  differences  ;  ^cioit  of 
and  it  is  plain,  that  this  caufe  mufl  be  fought  for  in  preci^i- 
the  precipitates  themfelves — The  fixed  alkali  fatura-  tates' 
ted  with  aerial  acid,  when  added  to   the  folution,  is 
taken  up  by  the  more  powerful  menflruum  ;  and  the 
weaker  is  of  courfe  expelled,  and  is  abforbed  by  the 
calx  as  it  falls,  in  greater  or  lefler  quantity  according 
to  circumflauces.     That  this  is   actually  the  cafe  is 
eafily  demonftrated  : — Let  a  bottle  containing  a  quan- 
tity of  nitrous  acid  be  accurately  weighed.     Let  there 
be  put  into  it,  for  inflance,  132  parts  of  lead  precipi- 
tated by  aerated  alkali ;  and  not  only  an   effervefcence 
will   be  obferved,  which  continues  until  the  very  laft 
particle  is  difiblved,  but  when  the  folution  is  finifhed, 
a  deficiency  of  weight  is  difcovered,  which  amounts 
nearly  to  21,  and  which  is  undoubtedly  owing  to  the 
extrication   of  aerial    acid.       But    132 — 2irm  ;    a 
weight  which  Hill  considerably  exceeds   that  of  the 
metal.     Upon  diflillation  nearly  eight  of  water  are 
difcovered.    There  yet  remain  therefore  three,  which 
by  violent  heat  are  increafed  by  feven  ;  for  132  of  the 
calx  well  calcined  yield  no.     The  whole  increment 
of  weight  then  does  not  depend  on  the  water  and  aerial 
acid.     The  fame  thing  is  evinced  by  confidering  the 
precipitate  of  lead  by  the  cauflic  alkali ;  in  which  cafe 
there  can  be  no  aerial  acid,  nor  does  any  effervefcence 
accompany  the  folution.     If  we  fuppofe  the  quantity 
of  water  equal  in  both  cafes,  yet  even  on  this  fuppo- 
fition  the  whole  excefs  of  weight  is  not  accounted 
for;    for    116 — 8=108.       It    is    therefore    probable, 
that  the  matter  of  heat  is  attached  to  the  calx  (a). — In 
proof  of  this  opinion,  and  that  cauflic  alkalies  contain 
the  matter  of  heat,  our  author  adduces  feveral  argu-       24j 
ments,  of  which  the  following  is  the  flrongefl. — "  Let  Argument 
the  heat  occafioned  by  the  mixture  of  any  acid  and '"  favour 
cauflic  alkali  be  determined  by  a  thermometer;  letcft.fl<: 
then  an  equal  portion  of  the  fame  menflruum  be  fatu-  we,Sl1*  ° 
rated  with  a  metal ;  afterwards,  on  the  addition  of  an  atesbeine 
equal  quantity  of  cauflic  alkali,  it  will  be  found,  ei-  augmented 
ther  that  no  heat  is  generated,  or  a  degree  very  much  bythemat- 
lefs  than  before. — Some  of  the  matter  of  heat  there- ter  of  neat« 
fore  is  taken  up  and  fixed,  which  alfo  generally  makes 
the  colours  of  the  precipitates  more  obfeure  ;  and  in 
diflillation  with  fal-ammoniac,  communicates  to  the  vo- 
latile alkali  the  quantity  that  had  been  taken  away."  a^Q 

In  this  initance  alfo,  however,  our  author  fcems  to  inefficient 
have   been  deceived.     It  has  already  been  obferved, 
that  in  all  folutions  generating  heat,  it  molt  probably 
comes  from  the  fluid.     Acids  contain  a  quantity  fnf- 

ficient 


(a)  This  increafe  of  weight  is  with  more  probability  to  be  afcribed  toa  remainder  of  the  acid. 
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Solution  ficient  not  only  for  their  own  fluidity,  but  for  ren- 
aad  Prcci-  dering  folid  bodies  fluid  alfo.  After  they  have  dif- 
)n*  folved  the  metal,  however,  this  fuperfluous  quantity 
is  employed ;  and  when  the  cauftic  alkali  is  added,  if 
in  a  folid  form,  it  is  again  employed  in  giving  fluidity 
to  the  alkali;  or  if  the  alkali  be  already  dillblved,  the 
increafed  quantity  of  fluid  makes  the  heat  extricated 
left;  perceptible. 

"  What  has  been  (aid  of  lead  (continues  our  author), 
is  alfo  true  of  the  other  metals,  a  few  excepted, 
which  feem  to  take  up  little  or  no  aerial  acid  ;  fuch 
are  tin,  antimony,  gold  and  platina. — But  fome  pre- 
cipitates retain  alfo  a  quantity  of  the  menftruum. 
A.  quantity  Thus,  corrofive  mercury,  precipitated  by  aerated  al- 
sn"kali,  retains  a  portion  of  marine  acid,  which  cannot 
be  wanted  oif  by  water  ;  but,  by  cauftic  alkali,  the 
precipitate  may  be  obtained,  either  free  of  the  acid 
altogether,  or  in  a  great  meafure.  In  this  cafe,  as  in 
many  others,  the  aerial  acid  feems  to  generate  a  triple 
kilt,  fcarce  at  all  foluble.  The  prefence  of  the  marine 
acid  is  ealily  difcovered  by  folution  of  filver  in  ni- 
Difference  trous  acid,  if  the  menftruum  has  been  pure.  Hence 
in  the  pre-  we  obferve  another  difference  in  mercury  precipitated 
s  °  from  marine  acid,  according  as  we  employ  the  aerated 
or  cauftic  alkali ;  the  latter,  well  walhed,  and  put  in- 
to volatile  alkali,  is  fcarcely  changed  in  colour  ;  but 
the  former  inftantly  grows  white,  generating  a  fpe- 
cies  of  fal-alembroth,  but  containing  fo  little  marine 
acid  as  not  to  be  ealily  foluble  in  water.  The  calces 
which  retain  any  of  their  former  menftruum,  generally 
give  over  on  diftillation  a  ftnail  portion  of  fublimate. 
The  mercurial  calx  juil  mentioned,  expofed  to  a  fuf- 
licient  degree  of  heat,  is  partly  reduced  to  crude  mer- 
cury, partly  to  mercurius  dulcts,  by  means  of  its  re- 
maining marine  acid.  This  mercurius  dulcis  did  not 
exift  in  the  precipitate  ;  for  in  that  cafe  it  would  be 
ealily  difcovered  by  acids  in  which  it  is  not  foluble, 
and  would  grow  black  with  cauftic  alkali,  neither  of 
which  take  place,  fo  that  it  muft  be  generated  during 
the  diftillation." 

Mr  Bergman  concludes  his  difTertation,  with  an  e- 
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numeration  of  the  advantages  refultinp-  from  the  care- 
ful  examination  of  metallic  precipitates. — Thefe  are 
1.  That  thus  the  theory  of  the  operation  will  be  more 


ion  of  me-  Pel"fect!y  underftood.  2.  We  may  difcover  the  more 
tallic  pre-  ufeful  and  remarkable  properties.  3.  A  foundation  is 
cipitates.  thereby  laid  for  eflaying  in  the  moift  way,  from  the 
bare  knowledge  of  the  weights.  "  It  may  be  objec- 
ted (fays  he),  that  the  doctrine  of  the  weights  is  very 
fallacious  ;  that  they  vary  in  different  precipitates ; 
that  by  imperfect-  precipitation  fomething  remains 
in  the  liquor  ;  and  that  fometimes  extraneous  matters 
remain  in  them.  All  this  is  true  ;  but  if  the  mode  of 
operation  be  the  fame,  the  remits  of  the  experiments 
will  be  equally  conftant.  Thus,  let  us  fuppofe  that 
a  certain  quantity  of  metal  a,  precipitated  in  a  certain 
manner,  makes  a  weight  b ,-  if  that  fame  manner  be 
exactly  employed,  we  may  fairly  conclude,  that  a  quan- 
tity of  precipitate  nb,  occurring  in  any  cafe,  is  corre- 
fpondeut  to  a  quantity  of  perfect  metal  na  ;  though, 
in  the  fundamental  experiment,  the  precipitation  is  either 
incomplete,  or  fome  extraneous  matter  may  be  prefent. 
4.  The  nature  of  metals  is  thus  illuftrated.  Platina, 
nickel,  cobalt,  and  manganefe,  are  fuppofed  by  fome  to 
derive  their  origin  f  1  n  a  mixture  of  other  metals.  Eut 
if  iron  neceuarily  enters  into  the  compofition  of  platina, 


Theory. 

when  the  latter  is  diflblved  in  aqua  regia,  it  ought  to  Solution- 
yield  a  Pruflian  blue  on  the  addition  of  phlogifticated  an,i  1'reci- 
alkali  ;  which  indeed  is  the  cafe  when  common  platina  Pltat1011- 
is  employed,  but  not  with  that  which  is  well  depurated.    ~~7j~ 
In  like  manner,  if  iron,  adhering  very  obftinately  to  Platina  is 
nickel,  formed  a  great  part  of  the  latter,  the  precipi-  rotcompe- 
tates    obtained  from  it   by  alkalies  could   not    differ f£d.  paftiy 
from  martial  precipitates  fo  much  as  they  do  in  colour,      iron  » 
weight,  and  other  properties.     The  fame  holds  true  N   Q'5S 
of  cobalt  and  manganefe.     The  regulus  obtained  from  Ius  0f  ^c_ 
the  latter  contains  about  0.08  of  iron,  which  affects  kel; 
the  mixture  in   the  following  manner.     An  hundred       256 
pounds  dillblved  in  an  acid   menftruum,    yields,    by  Cobalt  or 
treatment  with  phlogifticated  alkali,  a  powder  ccnfifting  man£anefe 
partly  of  blue, -partly  of  brownifh  yellow  particles,  Cra^-7t 
equal  in  weight  to  150  pounds;  but  eight  pounds  of  ofprecipi- 
iron  yield  48  of  Pruflian  blue,  nearly  's  of  the  whole  mafs  tate  ob- 
of  precipitate  :  whence  it. follows,  that  100  parts  of  pure  tained 
manganefe  yield  to  phlogifticated  alkali  fcarcely  11 1  ;  fr°m  mzl1- 
i.  e.  nearly  fix  times  lefs  than  an  equal  weight  of  iron.  ^nefe  by 
"  Laftly,  by  this  method  of  examining  precipitates,  p    "FY" 
it  may  perhaps  be  poffible  to  determine  the  unequal  j^ 
quantities  of  phlogifton  in  different  metals  ;  for  a  given       2jg 
weight  of  precipitating  metal  does  not  yield  an  equal  Metals 
quantity  of  precipitate  :  thus,  for  inftance,  copper  is  contain  dif- 
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Yielded 
dry  precip. 

'cauftie             -             -  — 

phlogifticated             -  180 

aerated  mineral  alkali  -      160 

caullic           -            -  .140 

phlogifticated              -  142 

aerated  mineral  alkali  -       193 

caullic              -            -  161 

phlogifticated           -  495 

aerated  mineral  alkali  -      1  *,o 

cauftic              -            -  138 

phlogifticated           -  138 

aerated  mineral  alkali  -     180 

caullic              -            »  168 

phlogifticated             -  150 

Mr  Kirwan  has  made  a  great  number  of  experi- 
ments on  the  attractive  powers  or"  the  mineral  acids  to 
various  fubftances,  and  greatly  illuftrated  the  opera- 
tions of  both  folution  and  precipitation.  Chemical  at- 
traction, he  obferves,  "  is  that  power  by  which  the 
iaviiible  particles  of  different  bodies  intermix  and  u- 
uite  with  each  other  lb  intimately,  as  to  be  infeparable 
by  mere  mechanical  means."  Thus  it  differs  from  the 
attraction  of  cohefion,  as  well  as  from  that  of  mag- 
netifm  and  electricity,  as  not  acting  with  the  indif- 
ference obferved  to  take  place  in  thefe  powers,  but 
caufing  a  body  already  united  to  another  to  quit  that 
and  unite  with  a  third  ;  whence  it  is  called  eleBlve 
attraction.  Hence  attraction  of  cohefion  often  takes 
place  betwixt  bodies  that  have  no  chemical  attraction 
for  each  other ;  as  for  inftance,  bifmuth  and  regains 
of  cobalt,  which  cannot  be  made  to  unite  together  by 
fulion,  though  they  cohere  with  each  other  fo  ftrong- 
ly,  that  they  cannot  be  feparated  but  by  the  blow  of 
a  hammer. 

To  determine  the  degrees  of  attraction  betwixt  dif- 
ferent fubftances,  M.  Geoffroy  laid  it  down  as  a  gene- 
ral rule,  that  when  two  f.ibftances  are  united,  and 
either  quits  the  other  to  unite  with  a  third,  that  which 
thus  unites  to  the  third  muft  be  faid  to  have  a  greater 
affinity  to  it  than  to  the  fubftance  it  has  quitted.  In 
many  cafes,  however,  the  feemingly  fingle  decompo- 
fition  is  in  truth  a  double  one.  Thus,  when  the  vi- 
triolic acid  expels  the  air  from  a  fixed  alkali,  it  does 
not  neceflarily  follow,  that  the  acid  is  more  attracted 
by  the  alkali  than  the  fixed  air  ;  for  here  though  the 
latter  religns  its  place  to  the  acid,  yet  the  acid  gives 
out  its  fire  to  the  air  ;  whence  a  decompolition  might 
take  place,  even  though  the  attractive  powers  of  both 
the  vitriolic  and  aerial  acid  to  the  alkali  were  equal. 

To  attain  to  any  certainty  in  this  matter,  therefore, 
it  is  neceffiary  to  determine  the  quantity  and  force  of 
each  of  the  attractive  powers,  and  denote  it  by  num- 
bers. The  neceflity  of  this  has  been  obferved  by  Mr 
Morveau  and  Mr  Wenzel,  who  have  both  propofed 
methods  for  anfwering  the  purpofe  ;  but  Mr  Kirwan 
has  fhowed  that  both  are.  defective  :  and  he  tells  us, 
that  the  difcovery  of  the  quantity  of  real  acid  in  each 
of  the  mineral  acid  liquors,  with  the  proportion  of  real 
acid  taken  up  by  a  given  quantity  of  each  bafis  at  the 
point  of  faturation,  led  him  unexpectedly  to  what 
feejns  the  true  method  of  inveftigating  the  quantity  of 
attraction  which  each  acid  bears  to  the  feveral  bales  to 
which  it  is  capable  of  uniting  :   <<  for  it  was  impoffible 


(fays  he)  not  to  perceive,  1.  That  the  quantity  of  real  Solution 

acid  neceiiary  to  laturate  a  given  weight  of  each  balls  and  Precf- 

is  inverfely  as  the  affinity  of  each  bafis  to  inch  ada  P'tati°n'   J 

2.  That  the  quantity  of  each  bafis  requifite  to  f'atur;  te 

a  given  quantity  of  each  acid  is  directly  as  the  affinity- 

of  fuch  acid  to  each  balls.     Thus  ico  grains  of  each  of 

the  acids  require  for  their  faturation  a  greater  quantity 

of  fixed  alkali  than  of  calcareous  earths,  more  of  this 

earth  than  of  volatile  alkali,  more  of  this  alkali  than 

of  magnelia,  and  more  of  magnefia  than  of  earth  of 

alum. 

"  If  an  acid  be  united  to  lefs  of  any  balls  than  is 
requifite  for  its  faturation,  its  affinity  to  the  dcf.cient 
part  of  its  balis  is  as  the  ratio  which  that  defickir  part 
bears  to  the  whole  of  what  the  acid  can  faturate.  Thus, 
if  ico  grains  of  vitriolic  acid,  which  can  fimirate  iro 
of  calcareous  earth,  be  united  only  to  55,  its  affinity 
to  the  deficient  55  parts  fhould  be  eftimated  o,  e  half 
of  its  whole  affinity  ;  but  its  affinity  to  the  retained 
part  is  as  its  whole  affinity."  2^6 

To  explain  the  decompoiitions  in  which  thefe  acids  Method  of 

are    concerned,   we   muft    conlider,  fill,  the  powers*  explaining  - 

which  refill  any  decompolition,  and  tend  to  keep  th c  tlle  (;ecom- 

bodiesin  their  prefent  ftate  ;  and,  fecondly,  the  powers   ^  l10|j\ 

which  tend  to  effect  a  decompolition  and  new  union  ;  acjds  alone\ 

the  former  our  author  calls  quiefcent  affinities,  the  latter       267 

divellent.     A  decompolition  will  therefore  always  take  Oi  <"efcent 

place  when  the  fum  of  the  divellent  affinities  is  greater  and  divel- 

than  the  quiefcent ;  and,  on  the  contrary,  no  decom-  i;nl  amm- 

pofition  will  happen  when  the  fum  of  the  quiefcent tlcSm 

affinities  is  greater  than  that  of  the  divellent.     All  we 

have  to  do  therefore  is  to  compare  the  funis  of  each 

of  thefe  powers.     The  method  our  author  takes   to 

compare    the    affinities    together  is  by  the  following 

table  ;  in  which  the  quantity  of  alkali,  earth,  &c.  fa- 

turated  by  100  grains  of  each  of  the  mineral  acids,  is 

ftated.  ,„ 

268 

Veg.  fixed  Mineral   Calcar.    Vol.  Mag- Earth  of  Quantity 
alkali.       alkali.      earth,      alk.  nefia.    alum.    <>    acid  ta- 
Vitriolic  acid      215        169       no       90       80       75    ken  up  by 
Nitrous  acid        215       r6j         96       87       75       65    varioils  ba* 
Ma fine  acid         215       158  89       79       71        55     es" 

Thefe  numbers  he  confiders  as  adcquaie  expreffions 
of  the  quanity  of  each  of  the  affinities.     Thus  the  af- 
finity of  the  vitriolic  acid  to  fixed  vegetable  alkali  is 
to  the  affinity  with  which  it    adheres   to   calcareous 
earth  as  215  to   no;  and  to  that  which  the  nitrous       26o 
acid  bears  to  calcareous  earth  as  215  to  c6,  &c.     Fence  Expreffive 
we  fum  up  the  powers  of  affinity  betwixt  -my  nurnbei  of  the 
of  different  fubftances,  and  account  for  their  dtcom-  q^r.tity  of 

pofitions,  as  in  the  following  example  of  the  double  a"I"'f,on 
1  r  ■  i-iii  1  r  1      •  rtncy  nave 

decomposition,  which  takes  place  v.  hen  a  loluiion  of  f(;r 'cach 

vitriolated  tartar  and  folution  of  lime  or  chalk  in  ni   r,f  thefe 

trous  acid  are  mixed  together.  bafe's. 


Quiefcent  Affinities. 

Vitriolic  acid  to  vege- 
table fixed  alkali,     215 

Nitrous  acid  to  calca- 
reous earth,  96 


Sum  of  quiefcent 
affinities 


! 


-1 1 


Divelli nt  Affinities. 

Vitriolic  acid  to  calca- 
reous earth,  no 
Nitrous  and   to 


2,0 
Di  c   inpo- 
f.tioii  of 


•\,  it novated 
vege-         tartar  by 
table  alkali,  215  r0  utiou  of 

calcareous 

Sum  of  di\  client  1  eartl  cx- 


affini 


-  >  vaincd. 


Hen<-e  we  fee  that  a  double  decompolition  muft  el  fi  e. 
The  fame  will   be  produced,  if  inllead  of  vitriolated 

tartar  we  make  ufe  of  Glauber's  fait ;  for  the  fum  of 

the 
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the  quiefcent  affinities  is  261,  of  the  divellent  275  ; 
with  vitriolic  ammoniac  the  fum  of  the  quiefcent  is 
186,  of  the  divellent  195,  &c.  In  mixing  vitriolated 
tartar  with  folution  of  inagnefia  in  nitrous  or  marine 
acids,  a  double  decomposition  takes  place  though  in- 
visibly, as  the  vitriolic  iipfomfalt  is  very  foluble  in  wa- 
ter, and  therefore  cannot  be  precipitated  like  felenite. 
In  the  former  cafe  the  fum  of  the  quiefcent  powers  is 
290,  of   the    divellent    295  ;  in  the  fecond  286  and 

295- 

Other  decompositions  take  place  in  the  fame  manner ; 
and  from  all  the  facts  which  our  author  had  occalion 
to  obferve,  he  concludes,  that  the  quantity  of  each  af- 
finity, as  determined  in  the  above  table,  coincides  ex- 
actly with  experience ;  and  that  thefe  decompositions 
are  perfectly  consistent  with  the  fuperior  affinity  which 
has  been  hitherto  obferved  in  the  vitriolic  and  nitrous 
acids  with  fixed  alkalies  over  the  calcareous  earths ; 
nor  do  they  infringe  in  the  leaft  the  known  laws  of 
affinity,  as  has  been  insinuated  by  fome  chemifts. 
One  fact  only,  mentioned  in  Dr  Crell's  Journal,  feems 
to  be  repugnant  to  what  is  here  advanced  ;  and  that  is, 
that  if  folutions  of  one  part  of  alum  and  two  of  com- 
mon fait  be  mixed  together,  evaporated,  and  fet  to 
crystallize,  a  Glauber's  fait  will  be  formed  ;  though, 
in  this  cafe,  the  fum  of  the  quiefcent  affinities  is  233, 
and  that  of  the  divellent  only  223.  Mr  Kirwan  re- 
peated this  experiment  without  fuccefs  ;  and  Dr  Crell 
himfelf  owns  that  it  will  not  fucceed  but  in  the  moft 
intenfe  cold.  If  it  does  fucceed  at  all,  he  fays  the  de- 
compoiition  mult  arife  from  a  large  excefs  of  acid  in 
the  alum,  which  acted  upon  and  decompofed  the  com- 
mon fait:  and  this  explanation  is  confirmed  by  the 
fmall  proportion  of  Glauber's  fait  faid  to  be  obtained 
by  this  procefs  ;  for  from  301b.  of  common  fait  and 
16  of  alum,  only  151b.  of  Glauber's  fait  were  produ- 
ced ;  whereas,  if  the  whole  of  the  alum  had  been  de- 
compofed, there  ihould  have  been  formed,  according 
to  Mr  Kirwan's  computation  of  the  quantity  of  acid 
in  the  different  falts,  2911b,  or,  according  to  Mr  Berg- 
man's, 22 lb.  of  Glauber's  fait. 

In  fome  cafes,  the  neutral  falts  have  a  power  of 
uniting,  without  any  decompofition,  or  with  only  a 
very  fmall  one,  to  a  third  fubftance  ;  thus  forming 
triple  falts,  and  fometimes  quadruple ;  which  often 
caufes  anomalies  that  have  not  yet  been  fufficiently  in- 
vestigated. Volatile  alkalies  in  particular  are  pollened 
of  the  power  of  uniting  with  neutral  falts  in  this  man- 
ner. Hence  they  feem  to  precipitate  magneha  from 
Epfom  fait,  even  when  perfectly  cauftic  ;  but  this  is 
owing  to  their  combination  with  that  fait,  and  form- 
ing a  triple  one,  which  is  infoluble  in  water. 

It  feems  extraordinary  that,  according  to  Mr  Kir- 
wan's table,  the  three  mineral  acids  ihould  have  the 
fame  affinity  to  vegetable  fixed  alkalies,  when  it  is  well 
known  that  the  vitriolic  will  expel  either  of  the  other 
two  from  an  alkaline  bafis.  In  explication  oi  chis, 
Mr  Kirwan  obferves,  that  nitre  is  decompofed  by  the 
marine  acid  ;  and  that  Glauber's  fait  and  vitriolic  am- 
moniac are  decompofed  by  that  of  nitre  ;  and  that 
thefe  falts,  as  well  as  cubic  nitre  and  nitrous  ammo- 
niac, are  decompofed  by  the  marine  acid. 

Mr  Kirwan  is  of  opinion,  that  thefe  decompofitions 
are  the  effect  of  a  double  affinity,  or  at  leaft  of  com- 
pound forces.     He  fufpected  that  they  arofe  from  the 


mometer  was  railed 
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different  capacities  of  the  acids  for  elementary  fire  ;  Solution 
and  to  determine  this  matter,  he  made  the  following  antl  Freci- 
experiments,  in  which  the  decompositions  were  not  Pitat'°«- 
difcovered  by  crystallization,  but  by  tefts.  '     ~X~ 

1.  Having  procured  a  quantity  of  each  of  the  three  Experi- 
mineral  acids  containing  the  fame  proportion  of  real  ments  to 
acid,  and  reduced  them  to  the  temperature  of  68°  of  determine 
Fahrenheit,  100  grains   of  vitriolic   acid,  containing  tnis  by  tlle 
26.6  of  real  acid,  was  projected  upon  480  grains  of  oil  vanous  de- 
of  tartar  at  the  fame  temperature,  by  which  the  ther-  heat.Sex- 
to  1 38°.  cited  by 

An  hundred  grains  of  Spirit  of  nitre,  containing  mixtures, 
alfo  26.6,  projected  on  480  grains  of  oil  of  tartar,  pro- 
duced only  1200  of  heat. 

3.  An  hundred  grains  of  fpirit  of  fait,  the  fpecific 
gravity  of  which  was  1220,  and  which  contained  the 
uiual  proportion  of  real  acid,  raifed  the  thermometer 
from  69  to  129.  278 

"  Hence  (fays  he)  it  follows,  that  the  vitriolic  acid  Vitriolic 
contains  more  fpecific  fire,  or  at  leaft  gives  out  more  a«d  con- 
by  uniting  with  fixed  alkalies,  than  either  the  nitrous  tains  niore 
or  marine  ;  and  therefore  when  the  vitriolic  acid  comes  /c  l  . 
in  contact  with  either  nitre  or  fait  of  Sylvius,  its  fire  anj  m™U 
pafles  into  thefe  acids,  which  are  thereby  rarefied  to  a  rine. 
great  degree,  and  are  thus  expelled  from  their  alka-       279 
line  bafis,  which  is  then  feized  on'by  the  vitriolic." —  Difficulty 
On  this,  however,  it  is  obvious  to  remark,  that,  ac-  inthetheo- 
cording  to  Mr  Kirwan's  explanation,  the  marine  acid,  r7- 
as  giving  out  more  fpecific  heat,  ought  to  expel  the 
nitrous  from  an  alkaline  bafis  ;  which,  however,  is  not 
the  cafe.     Something  elfe,  therefore,  befides  the  mere 
quantity  of  fpecific  heat,  muft  here  be  taken  into  confi- 
deration.     Mr  Kirwan,  however,  goes  on  to  prove  the 
truth  of  his  theory  by  the  following  experiments.  2gQ 

4.  To  400  grains  of  vitriolic  acid,  whofe  fpecific  On  the  ex- 
gravity  was  1.362,  fixty  grains  of  nitre  were  added ;  on  pulfion  of 
which  the  thermometer  fell  from  68°  to  6o°.    During  the  nitrous 
the  time  of  this  defcent,  the  nitrous  acid  was  not  ex-  acid  by  tlie 
pelled  ;  for  fome  filings  of  copper,  put  into  the  mix- 
ture, were  not  acted  upon  in  the  leaft ;  but  in  five 
minutes    afterwards  they  vifibly    effervefced,    which 
ihowed  that  the  nitrous  acid  began  to  be  expelled  ;  for 
the  vitriolic  acid  does  not  act  upon  copper  but  by  a 
boiling  heat. 

5.  Sixty  grains  of  nitre  were  put  to  400  of  oil  of  By  the  fame 
vitriol,  whofe  fpecific  gravity  was  1.870 ;  the  ther- acid  con- 
mometer  inftantly  rofe  from  68°  to  1050,  and  the  ni- 
trous acid  was  expelled  in  a  vifible  fume. — (l  Thefe 
experiments  (fays  Mr  Kirwan)  prove,  1.  That  neu- 
tral falts  are  not  decompofed  by  mere  folution  in  an 
acid  different  from  their  own.     2.  That  the  nitrous 
acid,    being    converted  into   vapour,    had  imbibed  a 
large  quantity  of  fire.     But  as  the  vitriolic  acid,  in  With  a 
both  thefe  experiments,  was  ufed  in  much  larger  quan-  fmall  quan- 
tity than  was  neceflary  to  faturate  the  alkali  of  the  tit;y  of  f*% 
nitre,  fixty  grains  of  the  latter  were  put  into  64  of  ^!ed  T'tn" 
the  abovementioned  dilute  fpirit  of  vitriol,  which  con-  °  1C  ag'  ' 
tained  the  fame  quantity  of  real  vitriolic  acid  that  the  on  the  ex- 
60  grains  of  nitre  did  of  the  nitrous  ;  with  the  addi-  pulfion  of 
tion  of  4c  grains  of  water  and  a  few  copper-filings,  marine  a- 
In  lefs   than  two  hours  the  copper  was  acted  upon, Cld  by  the 
and  consequently  the  nitrous  acid  was  expelled.  concentra- 

6.  To    400    grains  of  oil  of  vitriol,    of  the   fpe-  j£    vatno? 
cific  gravity  of  1.870,    100   grains   of  common   fait 

were  added.     Aji  effervefcence  immediately  enfued, 

and 
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Solution,  and  the  marine  acid  rofe  in  white  vapours.  A  ther- 
and  Preci-  mometer  held  in  the  liquor  rofe  only  4  degrees,  but 
pitation.  ^  ja  the  froth  it  afcended  to  io°,  and  fell  again  upon 
~~ ^C  being  replaced  in  the  liquor.  Hence  Mr  Kirwan  con- 
Both  the  eludes,  tnat  the  vitriolic  acid  gives  out  its  fire  to  the 
nitrous  and  marine  ;  and  that  this  latter  received  more  than  it 
marine  a-  could  abforb  even  in  the  fhte  of  vapour,  and  therefore 
cids  re-  communicated  heat  to  the  contiguous  liquor.  It  ap- 
eeive  >  re  pears  to  him  alio,  that  the  nitrous  and  marine  acids 
vitriolic  receive  fire  from  the  vitriolic,  and  are  thrown  into  a 
during  vaporous  ftate,  or  at  leaft  rarefied  to  fuch  a  degree  as. 
their  to  be  expelled  from  their  alkaline  balls,  though    their 

cxpulfion.    affinity  with  that  bails  may  be  equally  ftrong  with  the 

2j>.        vitriolic. 
On  the  de-       ?•     T°  afcertain  the  manner  in   which   vitriolated 
compo-        tartar  and  Glauber's  fait  are  decompofed  by  fpirit   of 
fition  of      nitre,  60  grains  of  powdered   tartar  of  vitriol  were 
vitriolated  pUt  into  ^00  Qf  nitrous  acid,    whole   fpecific   gravity 
tartarby     was  i. 355,  and  which  contained   about   105  grains   of 
ci(j         "    real  acid.     The  thermometer  was  not  affected  by    the 
mixture  ;  but  in  24  hours  the  vitriolic  acid  was  in  part 
difengaged,  as  appeared  by  the  acid  mixture  acting  up- 
on regulus  of  antimony,  which  neither  pure  vitriolic 
nor  pure  nitrous  acid  will  do  by  themfelves.     On  put- 
ting the  fame  quantity  of  vitriolated    tartar   into  400 
grains  of   fpirit  of  nitre  whofe  fpecific   gravity  was 
1.4780,  the  thermometer  rofe  from  670  to  790  :  the  vi- 
triolated tartar  was  quickly  dilfolved,  and  the   regulus 
a86       of  antimony  Ihowed  that  the  vitriolic  acid,  was  difen- 
Acids  unite  gaged.     Hence  it  appeared  that  the  nitrous  acid,  ha- 
to  alkalies  ving  the  lame  affinity  with  the  bails  of  vitriolated  tar- 
by  giving    tar  as  tiic  vitriolic,  but  giving  out,    during  the    folu- 
ou  j  re.'       tion,  more  fire  than  was  necelfary  to  perform  the  folu- 
them  by      r^ori> tne  vitriolic,  receiving  this  fire,  was  difengaged  : 
receiving     ±or  as  ll  cannot  unite  to  alkalies  without  giving  out 
it.  fire  ;  fo  when  it  receives  back  that  fire,  it  muft  quit 

them.  The  reafon  why  the  nitrous  acid,  which  fpe- 
cifically  contains  lefs  fire  than  the  vitriolic,  gives  out 
fo  much  is,  that  its  quantity  in  both  thefe  experi- 
ments is  far  greater  than  that  of  the  vitriolic;  it  be- 
ing in  the  firft  as  105  to  17,  and  in  the  laft  as  158  to 
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Vitriolated  8.  To  60  grains  of  fpirit  of  nitre,  whofe  fpecific 
tartar  can- gravity  was  1.355:,  Mr  Kirwan  added  1000  grains  of 
not  be  de-  Water  ;  and  into  this  dilute  acid  put  60  grains  of  vitrio- 
f°^,°  c  ,  lated  tartar,  containing  exactly  the  fame  quantity  of  real 
nitrous  a-  ac^  tnat  tne  ^°  grains  of  nitrous  acid  did.  In  eight 
cid.  days  the  vitriolated  tartar  was  almoft  entirely  diilblved, 

and  without  any  fign  of  its  decompofition  ;  and  no 
nitre  was  found  upon  evaporating  the  liquor.  Hence 
he  concludes,  that  the  nitrous  acid  can  never  decom- 
pofe  vitriolated  tartar,  without  the  affiftance  of  heat, 
but  when  its  quantity  is  fo  great  that  it  contains  con- 
fiderably  more  fire,  and  by  the  act  of  folution  is  de- 
termined to  give  out  this  fire.  This  fait  is  alfo  de- 
compofed, in  limil  ir  circumftances,  by  the  marine  a- 
cid  -,  though  (till  more  llowly  and  with  more  difficulty 
than  by  the  nitrous,  as  appears  by  the  following  ex- 

288  periments. 

Decompo-       q.  Into  400  grains  of  fpirit  of  fait,  whofe   fpecific 

fition  of      gravity   was  1 .220,  were  put  60  grains  of   vitriolated 

vitnobted  tartar.  The  thermometer  was  not  affected  in  the  leaft, 

y     and  the  fait  dilfolved  very   (lowly.     Some  pulverized 
marine  a-     ,  .„        ,  ,  ,    ,  111  »    .  *■  •  1 

cid.  bifmuth  was  added  to  try  whether  the     vitriolic  acid 

was  difengaged  ;  and  in  12  hours  part  of  it  was   dif? 
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folved,  fo  that  it  could  not  be  precipitated  by  water.  Solution 
This  Ihowed,  that  part  of  the  vitriolic  acid  was  dif-  and  Preci* 
lodged  ;  for  this  femi-metal  cannot  be  kept  in  folution  Pltatl0»-   ^ 
when  much  diluted  with  water,  'excepting  by   a  mix- 
ture of  marine  and  vitriolic  acids.  a8o 

In  this  experiment  the  quantity  of  marine  acid  was  Requifite* 
much  greater  than  that  of  the  vitriolic  ;  and  therefore  for  tne  fuc- 
it  was  capable  of  dillodging  it.     This   circumftance  a  ceis  °/tnis- 

lone,  however,  is  not  fufficient  ;  the  acid  muft  be  dif-  exPen_ 

nicnt 
poled  to    give  out  by  folution    that  quantity  of  fire 

which  it  is  necelfary  the  vitriolic  ihould  receive  in  or- 
der to  its  quitting  the  bafis  to  which  it  is  united  ;  and 
therefore  when  Mr  Cornette  added  two  ounces  of  fpi- 
rit  of  fait  to  half  an  ounce  of  vitriolated  tartar  already  vitriolated 
diilblved,  in  water,  no  decompofition  took  place.  The  tartar  dif- 
reafonof  this  was,  that  as  the  vitriolated  tartar  wasal-  folved  in 
ready  diilblved,   no  cold  nor  heat    was  generated   by  water  can- 
the  mixture  ;  and  therefore  the  fpirit  of  fait  could  not  notl,ede- 
giveout  any  fire.  Glauber's  fait  is  more  eaiily  decompo-  "mP°  fd 
fed  by  marine  acid  then  vitriolated  tartar,  on  account  ;^  ami 
of  its  being  more  eafily  foluble  in  fpirit  of  fait ;  and  why'. 
likevvife  becaufe  its  alkaline  bafis  takes    up  an  equal 
quantity  of  both  acids  :  confequently  the  marine  gives 
out  more  fire  in  uniting  to  the  bails  of  Glauber's  fait 
than  on  being  united  to  that  of  vitriolated  tartar.     Vi- 
triolic ammoniac  is  alfo  decompofed  by  means  of  ma-       2QI 
rine  acid  ;  but  in  all  thefe  cafes,  the  quantity  of  ma-  Decompo^ 
rine  acid  muft  greatly    exceed    that   of  the  vitriolic  fition  of 
contained  in  the  fait  to  be    decompofed  ;  and  it  muft  vitriolic 
be  remarked,  that  according  to  the  obfervations  of  Mr-  an'n^)niac 
Bergman,    the  decompofition  of  Glauber's  fait  or  vi- .     .  /-a,"" 
triolic  ammoniac  by  this  acid  is  never  complete.  ^y  marine 

On  the  fame  principles  the  marine  acid  decompofes  acid  never 
falts  which  have  the  nitrous  acid  for  their  bails.     Mr  complete. 
Cornette  found,  that  cubic  nitre  was  more  eafily  de-       a9* 
coinpofed  by  it  than  that  which    has   vegetable  alkali  ^,ltr^u* 

for    its  balls.     Accordingly,  during;    the   folution    of  a  ts   e.T. 

o  .'  *  o  coiripolcd. 

prifmatic  nitre,  only  three  degrees  of  cold  were   pro-  ^    marine 

duced  ;  but  fix  by  the  folution  of  cubic  nitre;  which  acid. 
fhows  that  the  fpirit  of  fait  gave  out  more  fire  in  the 
latter  cafe  than  in  the  former  ;  and  its  quantity  muft 
always  be  greater  than  that  of  the  nitrous  acid  con- 
tained in  the  mineral  alkaline  bafis  ;  becaufe  this  balls 
requires  for  its  faturation  more  of  the  marine  than  of 
the  nitrous  acid.  The  nitrous  acid,  however,  in  its 
turn  decompofes  fait  of  Sylvius  and  common  fait  ;  but 
it  muft  always  be  in  greater  quantity  than  the  marine 
to  produce  that  effect.  2q2 

10.  Sixty  grains    of   common  fait  being     added  to  Marine 
400  of  colourlefs  fpirit  of  nitre,  whofe  fpecific  gra-  falts  de- 
vity  was  1.478,  the  mixture  quickly  eftervefced    and  compofed 
grew  red,  yet  the  thermometer  rofe  but  two  degrees  ;  bv  the  I1" 
which  fhowed  that  the  marine  acid  had   abforbed  the  trousaCMk 
greater  part  of   the  firft  given  out  by   that  of  nitre  j 
the  decompofition  was  likewife  haftened  by    the  fupe- 
rior  affinity  of  the  nitrous  acid  to  the  alkaline  bafis  of 
the  fea-falt :  hence   the  decompofition  of  fea-falt  by 
means  of  nitre  takes  place  without  any  folution;   but 
fpirit  of  fait  will  not  decompofe  cubic  nitre  until  it  has 
firft  dilfolved  it.     This  mutual   expullion    of   the  ni- 
trous and  marine  acids  by  each  other,  is  the  reafon  why 
aqua-regia  may  be  made  by  adding  nitre   or  nitrous 
ammoniac  to  fpirit  of  fait,  as  well  as  by  adding  com- 
mon fait  or  fal  ammoniac  to  fpirit  of  nitre. 

Selenite  cannot  be  decompofed  either  by  nitrous  or 
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marine  acid  ;  becaufe  it  cannot  be  diilblved  in  either 
without  the  afiiftance  of  foreign  heat.  It  mull  like- 
wile  be  obferved,  that  in  all  decompofitions  of  this 
kind,  when  the  liquor  has  been  evaporated  to  a  cer- 
tain degree,  the  vitriolic  acid  expels  in  its  turn  the  ni- 
trous or  marine  acid  to  which  it  had  already  yielded 
its  bafis.  The  reafon  of  this  is,  that  the  free  part  of 
the  weaker  acids  being  evaporated,  the  neutral  ialts 
begin  to  cryftallize,  and  then  giving  out  heat,  the  vi- 
triolic abforbs  it  ;  and  thus  reading  upon  them  expels 
them  from  the  alkali  or  earth  to  which  they  are   united. 

Mr  Kirwan  found  much  more  difficulty  in  deter- 
mining the  attractive  powers  of  the  different  acids  to 
the  metals  than  to  alkaline  falts  or  earths.  Some  of 
the  difficulties  met  with  in  this  cafe  arofe  from  the  na- 
ture of  metallic  fubftances  themfelves.  Their  calces 
when  formed  by  fire  always  contain  a  quantity  of  air, 
which  cannot  be  extracted  from  them  without  great 
difficulty,  and  is  very  foon  re-abforbed  ;  and  if  formed 
by  folution,  they  as  conftantiy  retain  a  part  of  their 
folvent  or  precipitant  ;  fo  that  the  precife  weight  of  the 
metalline  part  can  fcarce  be  difcovered.  Our  author, 
therefore,  and  becaufe  metallic  calces  are  generally  in- 
foluble  in  acids,  chofe  to  have  the  metals  in  their 
perfect  ftate  :  and  even  here  they  muft  lofe  a  part  of 
their  phlogifton  before  they  can  be  diilblved  in  acids, 
and  a  conhderable  part  remains  in  the  folution  of  the 
acid  and  calx  ;  which  lafl  quantity  he  endeavoured  to 
determine. 

A  new  difficulty  now  occurred,  arifing  from  the 
impoffibility  of  finding  the  real  quantity  of  acid  ne- 
cellary  to  faturate  the  metal,  for  all  metallic  folutions 
contain  an  excefs  of  acid  :  the  reafon  of  which  is, 
that  the  falts  formed  by  a  due  proportion  of  acid  and 
calx  are  infoluble  in  water  without  a  further  quantity 
of  acid ;  and  in  fome  cafes  this  quantity,  and  even  its 
proportion  to  the  aqueous  part  of  the  liquor,  muft  be 
very  conliderable,  as  in  folutions  of  bifmuth.     It  was 
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in  vain   attempted  to  deprive  thofe  folutions  of  their  Solution 
excefs  of  acid  by  means  of  caufiic  alkalies  and  lime-  and  Preci- 
water  ;  for  when  deprived  of  only  part  of  it,  many  of  P'tation. 
the  metals  were  precipitated,  and  all  of  them  would  be  *""* 
fo  if  deprived  of  the  whole.     As  the  folution  of  filver, 
however,    can  be   very   much  faturated,  Mr  Kirwan 
began  with  it  and  found  that  657  grains  of  this  folu- 
tion contained  100  grains  of  filver,    and  31.38  grains 
of  real  acid,    after  making  the   proper   allowance  for 
the  quantity  diffipated  in  nitrous  air.    Nine  grains  of 
this  folution  tinged   an  equal    quantity  of  folution    of 
litmus  as  red  as  T8-  of  a  grain  of  real  acid  of  fpirit  of 
nitre  would  have  done;  whence  our  author  concluded 
that  9  grains  of  his  folution  of  filver  contained  an  ex- 
cefs   of  .,'.   of  a  grain  of  real  filver  :  according  to 
which  calculation^  the  whole  quantity  ought   to  have 
contained   5.6   grains  ;  which   deducted  from  31.38, 
leaves  25.78  grains  for  the  quantity  of  acid  faturated 
by  1 00  grains  of  filver. 

As  the  vitriolic  folutions  of  tin,  bifmuth,  regulus 
of  antimony,  nickel,  and  regulus  of  arfenic,  con- 
tain a  large  excefs  of  acid,  Mr  Kirwan  faturated 
part  of  it  with  cauftic  volatile  alkali  before  he  tried 
them  with  the  infuiion  of  litmus  ;  and  the  fame  me- 
thod was  ufed  with  folutions  of  iron,  lead,  tin,  and 
regulus  of  antimony  in  the  nitrous  and  marine  acids. 
The  proportion  of  vitriolic  and  marine  acid  taken  up 
by  lead,  filver,  and  mercury,  were  determined  by  com- 
puting the  quantity  of  real  acid  necellary  to  precipi- 
tate thefe  metals  from  their  folutions  in  the  nitrous  a- 
cid  ;  which  feemed  to  be  the  moft  exact  method  of 
determining  this  point.  The  refult  of  all  the  expe- 
riments was,  that  100  grains  of  each  of  thefe  acids 
take  up  at  the  point  of  faturation  of  each  metallic  fub- 
ftance,  dephlogifticated  fuch  a  degree  as  is  neceflary 
for  its  folution  in  each  acid,  the  quantities  marked 
in  the  following  table. 


100  grains  of 

Iron. 

Copper. 

Tin. 

Lead. 

Silver. 

Merc. 

Zinc. 

Bifmuth. 

Nickel.  < 

Cobalt. 

Reg 

.  of  ant. 

Reg.  of  aricn. 

Vitriolic       7 
acid           3 

270 

260 

138 

412 

39° 

432 

318 

250 
310 

320 

360 

200 

260 

Nitrous        7 
acid          3 

255 

255 

120 

36f 

375 

416 

304 

290 

300 

350 

194 

220 

Marine        7 
acid          5 

265 

265 

130 

400 

420 

438 

312 

250 

320 

275 
310 

370 

198 

290 

Though  from  this  table,  compared  with  the  former, 
we  might  fuppofe  that  metals,  having  a  greater  at- 
traction for  acids  than  alkalies,  could  not  be  precipi- 
tated by  them,  yet  Mr  Kirwan  obferves,  that  the  com- 
mon tables,  which  poftpone  metallic  fubftances  to  al- 
kaline falts,  are  in  reality  juft,  though  there  can  fcarce 
be  any  room  to  doubt  that  almoft  all  metallic  fubftan- 
ces have  a  greater  affinity  withacids  than  alkalies  have. 
The  common  tables,  he  fays,  are  tables  of  precipitation 
rather  than  of  affinity,  as  far  as  they  relate  to  metallic 
fubftances.  Thefe  precipitations,  however,  are  con- 
ftantiy the  refult  of  a  double  affinity  and  decompofi- 
tion  ;  the  precipitating  metal  yielding  its  phlogifton  to 
the  precipitated  one,  while  the  precipitated  metal 
yields  its  acid  to  the  other.  Thus,  though  copper  in 
its  metallic  form  precipitates  filver  and  mercury  from 
the  nitrous  acid,  yet  the  calx  will  precipitate  nei- 
ther. 

The  fuperior  attraction  die  nitrous  acid  has  to  filver 
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rather  than  fixed  alkali,  appears  from  the  following  ex-  Nitrous  a- 
periment.     If  a    folution  of  filver  in  nitrous  acid  be  cid  attra&s 
poured  into  a  mixed    folution   of  alkali  and   fea-falt,  *Vverfimo.re 
the  filver  will  be  precipitated  by  the  fea-falt  into  a  luna  l ,,*?,.  xe 
cornea,  and  not  by   the  loofe  alkali  contained  in  the 
liquor.     "  Now  (fays    Mr  Kirwan),   if  the    nitrous 
acid  had  a  greater   affinity  to  the  free  alkali  than    to 
the  filver,  it  is  evident  that  the  filver  would  be  preci- 
pitated pure,  and  not  in  the  ftate  of  luna  cornea  ;  but 
from  its  being  precipitated   in  this  ftate,   it  is    plain, 
that  the  precipitation  was  not  accompliihed  by  a  fingle 
but  by  a  double  affinity.     Hence  alfo  the   marine  acid 
appears  to  have  a  greater  attraction  to   filver  than  the 
nitrous  has  to  fixed   alkalies.     The   refult  is  fimilar 
when  we  make  life  of  folutions  of  lead  or  mercury  in 
the  nitrous  acid.     Mr  Bayen  has  alfo  mown,  that  vi- 
triol of  lead  and  corrolive  fublimate  mercury  cannot 
be  deprived  of  more  than  half  their  acid,  even  by  can- 
flic  fixed  alkalies. 

With 


Theory. 

Solution  With  regard  to  lead,  if  perfectly  dry  fait  be  project  - 
and  Preci-  ed  0n  this  metal  heated  to  ignition,  the  common  fait  will 
puation.  be  decompofed,  and  plumbum  corneum  formed.  Nor 
can  we  attribute  this  to  the  volatilization  of  the  alkali 
by  heat  ;  for  the  alkali  is  as  fixed  as  the  lead,  and 
muft  therefore  be  caufed  by  the  fuperior  attraction 
which  the  calx  of  this  metal,  even  when  dephlogifti- 
cated,  has  for  the  marine  acid.  Mr  Scheele  informs 
us,  that  if  a  folution  of  common  fait  be  digefted  with 
litharge,  the  common  fait  will  be  decompofed,  and  a 
cauftic  alkali  produced.  It  may  alfo  be  decompofed 
limply  by  letting  its  folution  pafs  (lowly  through  a  fun- 
nel filled  with  litharge  ;  and  the  fame  thing  happens 
to  a  folution  of  calcareous  earth  in  marine  acid  ;  which 
fhows  that  the  decompoiition  takes  place  merely  by  the 
fuperior  degree  of  attraction  betwixt  the  acid  and  me- 
tallic calx  (a). 

That  acids   have  a  greater  attraction  for  metallic 
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Thus  alfo,  if,  inftcad  of  a  folution  of  tartar  vitrio-  And  of 

late,  that  of  Glauber's  fait,  or  of  vitriolic  fal  ammo-  j?jaub.er'.s' 

niac,  feleuite,  Epfom  fait,  or  alum,  be  ufed,  the  ba- ,.    ' Vltn0" 
i  •         n      1    ■    r  r  1     i-ii  1  iw  ammo- 

lance  is  conitantly  in  favour  of  the  divellent  powers  ;  and  niac    &c 

a  precipitation  is   the  confequence,  though  but   flight 

when  felenite  or  alum  are  ufed.  307 

Solution  of  filver  is  alfo  precipitated  by  the  vitriolic  In  whatca- 

folutions  of  iron,  copper,  tin,  and  probably  by  many  fes  folut'OH' 


for  this 


of  filver  is 
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earths  than  volatile  alkalies,  is  ftill  more  evident.  Luna 
cornea  is  foluble  in  volatile  alkalies  ;  but  if  this  folution 
be  triturated  with  fourtimesits  weight  of  quickfilver,  a 
?nercurius  dutch,  and  not  fal  ammoniac,  is  formed.  The 
reafonwhy  alkalies  andearthsprecipitateall  metallicfo- 
lutions  is,  that  the  metals  are  held  in  folution  by  an  ex- 
cefs of  acid.  Even  if  the  alkaline  and  earthy  fuhftance 
did  no  more  than  abforb  this  excels  of  acid,  a  precipi- 
tation muft  necefTarily  enfue  ;  but  they  not  only  take  up 
this  fuperabundant  acid,  but  alfo  the  greater  part  of 
that  which  is  necelfary  to  faturate  the  metallic  earth. 
This  they  are  enabled  to  do  by  means  of  a  double  af- 
finity ;  for  during  the  folution  of  metals,  only  a  fmall 
part  of  the  phlogifton,  comparatively  fpeaking,  efcapes, 
the  remainder  being  retained  by  the  compound  of  acid 
and  calx.  When  therefore  an  alkali  or  earth  is  added 
to  fuch  a  folution,  the  phlogifton  quits  the  acid,  and 
joins  with  the  calx,  while  the  greater  part  of  the  acid 
reunites  to  the  precipitate.  Notwithftanding  this  great 
affinity,  however,  of  metallic  earths  to  acids,  there  are 
but  few  inftances  of  their  decompoiing  thofe  falts 
which  have  an  alkali,  or  an  earth  for  their  bafis,  by  rea- 
fon  of  the  inability  of  the  acids,  while  combined  with 
thefe  bafes,  and  thereby  deprived  of  a  great  part  of 
their  fpecific  fire,  to  volatilize  the  phlogifton  combi- 
ned with  the  metallic  earths,  which  muft  necefTarily 
be  expelled  before  an  acid  can  combine  with  them  :  and 
as  to  the  metallic  calces,  they  are  generally  combined 
with  fixed  air,  which  muft  alfo  be  partly  expelled  ;  but 
ammoniacal  falts  (containing  much  more  fire,  for  they 
abforb  it  during  their  formation)  for  that  reafonact  much 
more  powerfully  on  metals.  Allowing  then  the  affini- 
ties of  the  mineral  acids  with  metallic  fubftances  to  be 
as  above,  all  double decompofitions,  in  which  only  falts 
containing  thefe  acids  united  to  alkaline,  terrene,  or 
metallic  bafes,  are  concerned,  admitof  an  eafy  explana- 
tion ;  nay,  fays  Mr  Kirwan,  1  am  bold  to  fay,  they 
cannot  otherwife  be  explained.  Thus,  if  a  folution 
of  tartar  vitriolate,  and  of  filver  in  the  nitrous  acid,  be 
mixed  in  proper  proportion,  nitre  and  vitriol  offilver  will 
be  formed  ;  and  this  latter  for  the  moft  part  precipitated. 


other  folutions  of  metals  in  the  vitriolic  acid 
reafon,  among  others  undoubtedly,  that  they  contain  J^b*"  T 
an  excefs  of  acid  :  but  if  a  faturated  folution  of  lilver  ther  me_ 
be  mixed  with  a  very  faturated  folation  of  leadormer-  tals. 
cury  in  the  vitriolic  acid,  the  lilver  will  not  be  preci- 
pitated ;  and  in  both  cafes  the  balance  is  in  favour  of 
the  qniefcent  affinities.  308 

All  the  marine  neutral  falts,  whether  the  bafis  be  al-  Conitantly 
kaline,  terrene,  ormetallic,  decompofethenitrousfolu-  decompo- 
tion  of  filver  ;  and  thefe  decompofitions  are  conitantly         )\m^~ 
indicated  by  the  balance  of  affinities  already  defcribed. 
The  fame  thing  alfo  takes  place  with  folution  of  filver 
in  the  vitriolic  acid,  as  is  indicated  alfo  by  the  fame        .,00 
table.     The  nitrous  folution  of  lead  is  alfo  decompo- As  alfo  fo- 
fed,  and  the  metal  for  the  moft  part  precipitated,  un-  lntion  of 
lefs  the  folution  be  very  dilute  in  the  form  of  vitriol  of  lead- 
lead,  by  all  the  neutral  falts  containing  either  the  vi- 
triolic or  marine  acid,  excepting  only  the  combination 
offilver  with  marine  acid,  which  precipitates  it  in  no 
other  way  than  by  its  excefs  of  acid.  310 

Solution  of  lead  in  marine  acid  is  decompofed  by  all  Solution  e£ 

the  neutral  falts  containing  the  vitriolic  acid,  excepting  lead .in 

only  felenite  andfolution  ofnickelinoil  of  vitriol.  Thefe  ma"ne  a~ 

J      ,  .    .  .,         .   .  c  r      r        •  \    CK'  decom- 

can  only  precipitate  it  by  virtue  of  an  excefs  of  acid.  pofec[  },„ 

Nitrous  folution  of  mercury  is  decompofed  by  all  the  vitriolic 
neutral  falts  containing  the  vitriolic  acid,  except  vitrio]  falts; 
of  lead,  which  only  decompofes  it  by  an  excefs  of  acid.       31* 

All  the  falts  containing  marine  acid  decompofe  the  A 
nitrous  folution  of  mercury,  excepting  the  combina- 
tions of  marine  acid  with  filver  and  lead,  which  decom- 
pofe it  by  excefs  of  acid. 

Thefe  falts   alfo  decompofe  vitriol  of  mercury,  tho'  Ancfby 

a  precipitation  does  not  always  appear,  owing,  as  Mr  the  falts 

Kirwan  fuppofes,  to  the  facility  with  v\  hich  a  fmall  quart-  containing: 

tity  of  the  marine  fait  of  mercury  is  foluble  in  an  excefs  ™an"e  a" 

ofacid.  Marine  fait  of  filver,  however,  decompofes  vitriol      ' 

of  mercury  only  through  its  excefs  ofacid.     Hence  we  vitriol  of 

fee  why  lima  cornea  can  never  be  reduced  by  fixed  al-  mercury 

kalies  without  Iofs  ;  and  were  it  not  that  the  action  of  decompo- 

the  alkali  is  affifted  by  heat,  it  never  could  be  reduced  f«d  b"/  ni,a' 
.       1,  ,    n  rnie  acid, 

by  them  at  all. 

When  oil  of  vitriol  is  mixed  with  a  folution  of  cor-  wh~  £^ 
rofive  fublimate,  a  precipitate  falls  :   but  this,  as  Mr  cornea 
Bergman  remarks,  does  not  proceed  from  a  decompo-  cannot  be 

g   ¥  2  iition  reduced 

without 

-  lofs  by 

alkaline 


trous  folu- 
tions of 
mercury  ;, 
312 


(a)   Thefe  experiments  have  been  repeated  by  many  other  chemifts  without  fuccefs  ;  and    Mr  Wieglebfalu. 
informs,  that  none  of  thofe  who  have  attempted  to  decompofe  fea-fak  by  meanS  of  lead,  ever  found  thtir  me- 
thods anfwer  the  purpofc 
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fition  of  the  mercurial  fait,  but  from  an  abftraction  of 
the  water  necelfary  to  keep  the  fnblimate  dilfolved. 

In  the  foregoing  table  two  different  affinities  are  af- 
figned  to  the  vitriolic  acid  v/ith  regard  to  bif- 
muth  and  nickel  -,  one  fhowing  the  affinity  which 
thefe  acids  bear  to  the  metals  when  dephlogiftica- 
ted  only  by  folution  in  the  acids  ;  the  other  that 
which  the  acids  bear  to  them  when  more  dephlo- 
gifticated, as  when  they  are  dilfolved  in  the  nitrous 
acid.  On  the  other  hand,  all  the  acids  have  lefs  affi- 
nity with  the  calces  of  iron,  zinc,  tin,  and  antimony, 
when  they  are  dephlogifticated  to  a  certain  degree  ; 
but  our  author  found  himfelf  unable  to  give  any  cer- 
tain criteria  of  this  dephlogiitication. 

The  moll  difficult  poinlt  to  be  fettled  was  the  pre- 
cipitation of  metals  by  each  other  from  the  mineral 
acids.  To  determine  this  it  was  necelfary  to  find  the 
quantity  of  phlogifton  in  each  of  them,  not  only  in 
their  natural  flate,  but  according  to  their  various  de- 
grees of  dephlogiitication  by  each  of  the  acids.  The 
fubftance  he  chofe  for  determining  the  abfolute  quan- 
tity of  phlogifton  in  a  metallic  fubftance  was  regulus  of 
arfenic.  An  hundred  grains  of  this  femimetal  diffal- 
ved  in  dilute  nitrous  acid  yielded  102.4  cubic  inches  of 
nitrous  air  ;  which,  according  to  his  calculations  on  that 
fubject,  contain  6.86  grains  of  phlogifton  :  and  hence 
he  concluded  that  100  grains  of  regulus  of  arfenic  con- 
tain 6.86  grains  of  phlogifton.  From  this  experi- 
ment, three  times  repeated  with  the  fame  fuccefs,  our 
author  proceeded  to  form,  by  calculation,  a  table  of 
the  abfolute  quantity  of  phlogifton  contained  in  me- 
tals, the  relative  quantity  having  been  computed  by 
Mr  Bergman   and  his  calculations  adopted  by  our  au- 
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100 grains    Gold 

394 

24.82 

gifton  in 

Copper 

312 

19.65 

different 

Cobalt 

270 

17.OI 

metals. 

Iron 

233 

14.67 

Zinc 

182 

II.46 

Nickel 

156 

9.82 

Resntlus  of 

] 

120 

7.56 

antimony 

Tin 

114    - 

7.l8 

Regulus  of 
arfenic 

] 

109 

6.86 

Silver 

100 

6.30 

Mercury 

74 

4.56 

Bifmuth 

57 

3-59 

Lead 

43 

2.70 
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This  point  he  likewife  endeavoured  to  afcertain  by 
other  experiments.  As  filver  lofes  a  certain  quantity 
of  phlogifton,  which  efcapes  and  feparates  from  it  du- 
ring its  folution  in  nitrous  acid,  he  concluded,  that  if 
the  folution  was  expofed  to  nothing  from  which  it 
could  reobtain  phlogifton,  and  this  was  diftilled  to  dry- 
nefs,  and  entirely  feparated  from  the  acid,  as  much  fil- 
ver lhould  remain  unreduced  as  corresponded  with  the 
quantity  of  phlogifton  loft  by  it ;  and  if  this  quantity 
correfponded  with  that  in  the  above  table,  he  then  had 
good  reafon  to  conclude  that  the  table  was  juft. 

For  this  purpofe  120  grains  of  ftandard  filver  were 
diffolved  in  dephlogifticated  nitrous  acid  diluted  with 
water,  and  he  obtained  from  it  24  cubic  inches  of  ni- 
trous  air.     This  folution  was  gently   evaporated  to 


drynefs  ;  and  he  found  that,  during  the  evaporation,  Solution':  ■ 
about  a  quarter  of  a  grain  of  the  filver  had  been  volati-  andPreri- 
lized.  The  dry  refiduum  was  then  diftilled,  and  kept  P'tati"»« 
an  hour  in  a  coated  green-glafs  retort  heated  almoft  to  " 
a  white  heat.     Abundance  of  nitrous  acid  palled  off 
during  the  operation,  and  a  green  and  white  lifthimate 
rofe  into  the  neck  of  the  retort,  fome  of  it  even  pal- 
ling over  into  the  receiver.  On  breaking  the  retort,  the 
inlide  was  penetrated  with  a  yellow  and  red  tinge,  and 
partly  covered  over  with  an  exceedingly  fine  filver  pow- 
der, which  could  fcarcely  be  fcraped   off.     The  re-_ 
mainder  of  the    filver  was   white,  and  perfectly  free 
from  acid,  but  not  melted  into  a  button.     On  being 
collected,  it  weighed  94  grains  ;  confequently  26  grains 
had  been   loft  either  by   fublimation  or  vitrification  ; 
but  of  thefe  26  grains  9  were  copper  ;  for  100  grains 
of  ftandard  filver  contain  i\  of  copper,  therefore  only 
1  7  grains  of  pure  filver  remained  unreduced,  being  ei-        z%i 
ther  volatilized  or   vitrified.     The  whole  quantity  of  Quantity 
pure  filver  in  120  grains  of  ftandard  filver  amounts  to  olpuremc* 
in  grains;  then  if  1 11   grains  of  pure  filver  lofe  1 7  tz\ con". 
by  being  deprived  of  its  phlogifton,   100  grains  of  the  *ain *j   '" 
fame  fhould  lofe    15.3;  and  by  the   above   table  1 5- 3  filver.  ' 
grains  of  filver  fhould    contain  0.945   of  a  grain   of 
phlogifton.     Now,   100    grains  of  pure    filver  afford 
1 4  cubic  inches  of  nitrous  air,  which,  according  to  our 
author's    calculation,     contain    0.938    of  a   grain    of 
phlogifton;  and  this  differs  from   0.945  only  by  .007 
of  a  grain.     "  In  this  experiment  (fays  Mr  Kirwan) 
only  as  much  of  the  filver  fublimed  as  could  not  regain 
phlogifton  ;  the  remainder  regained  it  from  the  nitrous 
air  abforbed  by  the  folution,  and  by  that  which  remain- 
ed in  the  acid  and  calx.     If  this  were  not  fo,  I  do  not 
fee  why  the  whole  of  the  filver  would  not  fublime."  ,a2, 

Dr  Prieftley  having  feveral  times  diffolved  mercury  Examina- 
in  the  nitrous  acid,  and  revivified  it  by  diftilling  over  tion  of  Dr 
that  acid,  conftantly  found  a  confiderable  portion  of  it  Pauley's 
unreduced.     To   try   whether  that  proportion  corre-  exPenm#ent 
fponded  with  his  calculation,  Mr  Kirwan   examined  the  revival 
Dr  Prieftley's  experiment,  viz.  that  having  diffolved  0f  mer. 
17  penny-weights  13  grains    (321  grains)  of  mercury  cury. 
in  nitrous  acid,  36  grains   remained  unreduced.     Ac- 
cording to   Mr  Kirwan's  calculation    56  grains  fhould 
have  remained  unreduced  ;  for  100  grains  of  mercury 
afford  12  cubic   inches  of  nitrous  air  ;  of  confequence 
321  grains    lhould  afford   38.52,  which  contain  2.58 
of  phlogifton  :  and  if,  as  according  to  the  table,  4.56 
grains   of  phlogiftion  be   neceflary  to    metallize    100 
grains  of  mercury,  2.58    grains   will  be  neceffary  to 
metallize  56  grains  of  the  fame  metal ;  and  our  author 
is   finished  from  his   own  trials,  that  more  than   50 
grains  would  have  remained  unreduced,  if  dephlogifti- 
cated nitrous  acid  had  been  ufed  in  diffolving  the  mer- 
cury, and  the  folution    performed    with  heat    and  a       ,j, 
ftrongacid:  but  that  which  the  Doctor  ufed   was  of  why  fo 
the  fmoking  kind,  and  confequently  contained  a  con- much  of 
fiderable  quantity  of  phlogifton   already,  which  un- the  metal 
doubtedly  contributed  to   revive  more  of  the  metal  w*s  *evj" 
than  would  otherwife   have   been    done.     It  is  true,  De  a",.'-. 
Dr  Prieftley  afterwards  revived  a  great  part  of  what  eXperi- 
had  originally  remained  unreduced  ;  but  this  happened  ments. 
after  it  had  been   fome  time   expofed  to  the  free  air, 
from  which  the  calces  of  metals  always  attract  phlogif- 
ton ;  as  is  evident  in  luna  cornea,  which  blackens  on  be- 
ing expofed  to  the  air. 

By  another  experiment  of  Dr  Prieftley's,  it  was 

found 
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found,  that  nearly  five  pennyweights  of  minium,  from     the  quantity  of  phlogifton  in  any  metal  is,  the  finallcr  Solution 
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whence  all  its  air  was  extracted,  that  is,  about  1 1 8 
grains,  abforbed  40  ounce-meahires,  or  75.8  cubic 
inches  of  inflammable  air,  containing  2.65  grains  of 
phlogifton,  by  which  they  were  reduced.  An  hundred 
grains  of  minium,  therefore,  require  for  their  reduc- 
tion nearly  2. 2  J  grains  of  phlogifton.  In  another 
minium  by  experimeut  made  with  more  care,  he  found,  that  480 
grains  of  minium  abforbed  100  ounce-mealures  of  in- 
flammable air;  fo  that,  according  to  this,  100  grains 
of  minium  require  for  their  reduction  1.49  grains  of 
phlogifton  ;  and  in  two  fucceeding  experiments  he 
found  the  quantity  ftill  lefs.  On  this  Mr  Kirwan  re- 
marks, 1.  That  the  whole  of  the  minium  was  not  de- 
phlogillicated  ;  for  it  is  never  equally  calcined,  and 
befides  much  of  it  muft  have  been  reduced  during  the 
expullion  of  its  air.  2.  The  quantity  of  phlogifton  in 
the  inflammable  air  may  have  been  greater,  as  this 
varies  with  its  temperature  and  the  weight  of  the  at- 
mofphere:  fo  that  on  the  whole  thefe  experiments  con- 
firm the  refults  expreffed  in  the  table. 

Mr  Kirwan  next  proceeds  to  confider  the  attraction 
tra&ion  of  of  metallic  calces  to  phlogifton.  Inflammable  air, 
metallic  when  condenfed  into  a  folid  fubftance,  he  fuppofes  not 
calces  to  only  equal,  but  much  fuperior,  to  any  metallic  calx  in 
phlogifton.  fpeciflc  gravity  ,  and  therefore,  if  we  could  find  the 
fpecific  gravity  of  any  calx  free  both  from  phlogifton 
and  fixed  air,  we  would  thus  know  the  denlity  which 
Of  finding  phlogifton  acquires  by  its  union  with  fuch  calx.  It 
the  fpecific  has,  however,  hitherto  proved  impoflible  to  procure 
gravity  of  calces  in  fuch  a  ftate  ;  as,  during  their  dcphlogiftica- 
the  differ-  tion,  they  combine  with  fixed  air  or  fome  particles  of 
the  menftruum,  whence  their  abfolure  weight  is  in- 
creafed,  and  their  fpecific  gravity  diminifhed.     Hence 
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Of  the  at 


is  the  quantity  of  calx  in  a  given  weight  of  that  me-  and  Preci- 
tal ;"  and,  that  «  the  denfity  which  the  phlogifton  ac-  P't^on. 
quires  is  as  the  fpecific  gravity  of  the  metal."  This  '  *  ' 
latter  proportion,  however,  is  not  ftrictly  true,  for 
this  denfity  is  much  greater  ;  but  its  defect  is  only  feu- 
fible  with  regard  to  thofe  metals  which  contain  a 
coniiderable  quantity  of  phlogifton,  as  gold,  copper, 
cobalt,  and  iron.  With  regard  to  the  reft,  it  is  of  no 
importance.  The  fpecific  gravity  of  the  different  me- 
tals, then,  being  as  reprefented  in  the  firft  column  of 
the  following  table,  the  affinity  of  their  calces  to  phlo- 
gifton will  be  as  in  the  fecond  ;  and  the  third  ex- 
prelfes  the  affinities  in  numbers  homogeneous  with 
thofe  which  exprefs  the  affinities  of  acids  with  their 
bails 


Gold 

Mercury 

Silver 

Lead 

Copper 

Bifmuth 

Cobalt 

Iron 

Regulus  of 

Arfenic 

Zinc 

Tin 

Regulus  of 

Antimony 


Specific 
Gravity. 

J9 
14 

1 1. 09 1 
11.33 

8.8 

9.6 

7-7 

7-7 


I 


7.24 
7 

6.86 


Proportionable 
Affinities. 
O.25 
O.147 
O.I  18 
O.Il6 
O.IC9 
O.C99 
O.C92 
O.C90 

O.C89 

0.0812 

0.075 
C.074 
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IO4I 
612 
491 
483 

454 
412 

383 
375 

370 

338 
312 

3C8 


portional 
affinities  of 
metallic 
calces  to 
phlogifita. 


ent  me- 
tallic cal 
ces. 
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From  this  table  we  may  fee  why  lead  is  ufeful  in  Why  lead 
cupellation  ;   namely,  becaufe  it  has  a  greater  affinity  is  ufeful  in 


it  appears,  that  the  fpecific  gravity  of  the  calces  differs     with  phlogifton  than  the  calces  of  any  of  the  other  cupellatuui. 


much  lefs  from  that  of  their  refpective  metals,  than  the 
fpecific  gravity  which  the  phlogifton  acquires  by  its 
union  with  thofe  calces  from  that  which  it  pontiles  in 
its  uncombined  ftate.  Hence,  inftead  of  deducing  the 
quantity  of  affinity  betwixt  phlogifton  and  metallic  cal- 


318 
Whence 
their  va- 
rious d:- 


imperfect  metals  ;    confcquently   after  it  has  loft  its 
own  phlogifton,  it  attracts   that  of  the   other  metals 
with  which  it  is  mixed,  and  thus  promotes  their  calci- 
nation and  vitrification.  ,„a 
The  third  point  necefTary  for  the  explanation  of  the  Quantityof 
ces  from  the  following  propofition,  that  "  the  affinity     phenomena  attending  the  folution  of  metals,  and  their  phlogifton 
of  metallic  calces  to  phlogifton  is  in  a  compound  ratio     precipitation  by  each  other,  is  to  determine  the  pro-  loft  *>y  me- 
of  its  quantity  and  denfity  in  each  metal,"  he  is  obliged     portion  of  phlogifton  which  they  lofe  by  folution  in  ta!s.     "ng 
to  deduce  it  from  this  other,  that  "  the  affinity  of  me-     each  of  the  acids,  and  the  affinity  which  their  calces 

bear  to  the  part  fo  loft.  Though  our  author  was  not 
able  to  determine  this  by  any  direct  experiment,  yet 
from  various  conliderations  he  was  led  to  believe  that 
it  was  as  follows : 


tallic  calces  to  phlogifton  is  directly  as  the  fpecific 
gravity  of  the  refpective  metals,  and  inverfely  as  the 

grees  of  af-  quantity  of  calx  contained  in  a  given  weight  of  thefe 
"lty.tf'      metals."     This  latter  propofition  is  an  approximation 

mav*be  °d-zo  lrxt  f°rmer>  founded  on  this  truth,  that  "  the  larger 


may  be  de 
tcrmined 


By  the  vitriolic  7 
acid  5 

By  nitrous  acid 
By  marine  acid 


Quantity  of  Phlogifton  fcparated 
From  Iron,  Copper,  Tin,  Lead,  Silver,  Mercury,  Zinc,  Bifmuth,  Cobalt,  Nickel,  Reg.  of  Ant.  Reg.  of  Arf. 

»*      Entire 


» 

I  0 

7 
J  0 

./.A.  Entire 

8  1 
fo  0 

J  7 
fo  3" 

7 
1  0 

3 
1  ~& 

.,%.%.  Entire 

6 
1  ~o 

Jj_ 

100 


8    S 
Too" 


9  7 
l    o"  o 


8   6_ 
T  "o  o 


J    o 


,V,     Entire  Entire     Entire 


_7_ 
I    o 


_9  4 
I    o"  6" 
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^20 

Of  the  The  affinity  of  the  calces  to  the  deficient  part  of         Thus  we'may  eafily  conftruct  a  table  of  the  affinities  Ufc  of 

affinity  of  their  phlogifton   may   now  be  eafily  calculated;  for     of  the    phlogifton  of  different  metals    for   their    cal- thefe  cal 

calces  to  they  may  be  confidered  as  acids,  whofe  affinity  to  the 


ces  ;  and  from  this  and  that  formerly  given,  by  which  "Nation* 
the  affinities  of  the  acids  to  the  metallic  calces  was  ex- 1!    ,ta    t8 
prefled,  we  may  guefs  what  will  happen  on  putting  one  "L.^firil 
metal  in  the  folution  of  another.     Thus  if  a  piece  of  ori  tht; phe- 
copper  be  put  into  a  faturated  folution  of  filver,  the  nomena  of 
filver  will  be  precipitated  ;  for  the  balance  is  in  fa-  prccipita- 

thirds  of  its  whole  affinity  ;  that  is,  two-thirds  of  375,     vour  of  the  divellent  powers,  as  appears  from  the  fol-  tion. 

or  250.  lowing  calculation. 

Quiefcent 


Ices  to 
the  defia-    deficient  part  of  their  bails  is  as  the  ratio  which  that 
ent  part  of        t  ^cars  t0  tiie  vvhole.     Thus  the  affinity  of  iron, 
their  phlo-  r,  t_ij        ■       1     c  •         5_i -n  1    •     J  ■ 

gifton.         thoroughly  deprived  of  its  phlogifton,  being  375,  as  it 

lofes  two  thirds  of  its  phlogifton  by  folution  in  the 
vitriolic  acid,  the  affinity  of  iron    to    thefe   is  two- 
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Of  the  ex- 
cefs  of  a- 
cid  in  folu 
tions  pro- 
per for  ma- 
king thefe 
experi- 
ments. 


Quiefcent  Affinities. 
Nitrous  acid  to  Iilver   3  7. 
Calx  of  copper  to 

phlogifton 
Sum  of  the  quief-  ) 

cent  affinities      3 


}. 


363 

738 


Dive  I  lent  Affinities. 
Nitrous  acid  to  copper  255 
Calx  of   fdver   to  ~) 

phlogifton  3 

Sum  of  the  divel- 


lent 


\    746 
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lution. 

33<5 
Why  cop 
per  is  dif- 
lblved by 


cury 
ron. 


or  1- 


In  making  thefe  experiments  the  folutions  mufl  be 
nearly,  though  not  entirely,  faturated.     If  much  fu- 
perfluous  acid  be  left,  a  large  quantity  of  the  added 
metal  will  be  diflblved,  before  any  precipitation  can 
be  made  to  appear  ;  and  when  the  folution  is  perfect- 
ly faturated,  the  attraction  of  the  calces  for  one  another 
begins    to   appear  ;    a  power  which  fbmetimes  takes 
place,  and  which   has  not  yet  been  fully  inveftigated. 
In  this  way  the  precipitating  metals  are  more  de- 
phlogiflicated    than   by    direct    folution   in   their  re- 
fpective  menftrua  ;  and  are  even    diflblved    by  men- 
ftrua  which  would  not  otherwife  affect  them.     The 
reafon  of  this  is,  that  their  phlogiflon  is  acted  upon  by 
two  powers  inftead  of  one  :  and  hence,  though  copper 
on  than  by  be  directly  foluble  in  the  vitriolic  acid  only  when  in 
direct  fo-    ijs  concentrated  ftate,  and  heated  to  a  great   degree  j 
yet  if  a  piece  of  copper  be  put  into  a  folution  of  iilver, 
mercury,  or  even  iron,  though  dilute  and  cold,  and 
expofed  to  the  air,  it  will  be  diflblved  ;  a  circumftance 
which  has  juftly  excited  the  admiration  of  feveral  emi- 
folution  of  nent  chemifts,  and  which  is  inexplicable  on  any  other 
fdver,  mer-  principles  than  thofe  juft  now  laid  down.     From  this 
circumftance  we  may  fee  the  reafon  why  vitriol  of  cop- 
per, when  formed  by  nature,  always  contains  iron. 

Mr    Kirwan   now  proceeds   to   confider  the   folu- 
tions of  metallic  fubftances  in  all  the  different  acids. 

Vitriolic  acid,  he  obferves,  diilblves  only  iron  and 
zinc  of  all  the  metallic  fubftances,  becaufe  its  affinity 
only  metals  ro  t|aejr  caices  [s  greater  than  that  which  they  bear  to 

by  vitriolic  tne  phlogifton  they  mull  lofe  before  they  can  unite 
acid.  with  it. 

338  Nitrous  acid  has  lefs  affinity  with  all  metallic  fub- 

Nitrous  a-  fiances  than  either  the  vitriolic  or  marine  ;  yet  it  dif- 
addiffolves  folyes  them  all,  gold,  filver,  and  platina  excepted, 
*h  m^ls'  though  it  has  even  lefs  affinity  with  them  than  they 
ha^lefs'af-  nave  with  that  portion  of  phlogifton  which  muft  be 
finity  with  l°ft  before  they  can  diflblve  in  any  acid.  The  reafon 
them  than  of  this  is,  that  it  unites  with  phlogifton,  unlefs  when  in 
too  diluted  a  ftate  ;  and  the  heat  produced  by  its  union 
with  phlogifton  is  fufficient  to  promote  the  folution  of 
the  metal.  On  the  other  hand,  when  very  concen- 
trated, it  cannot  diflblve  them  :  becaufe  the  acid  does 
then  contain  fire  enough  to  throw  the  phlogi- 
folvethem  fton  into  an  aerial  form,  and  reduce  the  folid  to  a  li- 
whenmuch  quid. 
concentra- 
ted. 
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339 
Why  it 
cannot  dif-  11(Jt 


The  marine  acid  dephlogifticates  metals  lefs  power- 
fully than  any  other.  It  can  make  no  folution,  or  at 
leaft  can  operate  but  very  (lowly,  without  heat,  in  thofe 
cafes  where  the  metallic  calx  has  a  ftronger  affinity 
with  that  portion  of  the  phlogifton  which  muft  be  loft, 
cid  can  dif-  than  the  acid  :  nor  can  it  operate  brifkly  even  where 


folve  me- 
tals, and 
when  it 
cannot. 


the  attraction  is  ftronger,  provided,  the  quantity  of 
acid  be  fmall ;  becaufe  fuch  a  little  quantity  of  acid 
does  not  contain  fire  enough  to  volatilize  the  phlogif- 
ton :  and  hence  heat  is  neceflary  to  affift  the  marine 
acid  in  diflblving  lead.  When  dephlogifticated,  it  acts 
more  powerfully. 

It  has  been  obferved,  that  copper  and  iron  mutual- 
ly precipitate  one  another.    If  a  piece  of  copper  be 


put  into  a  faturated  folution  of  iron  frefh  made,  no 
precipitation  will  enfue  for  12  hours,  or  even  longer, 
if  the  liquor  be  kept  clofe  from  the  air ;  but  if  the  li- 
quor be  expofed  to  the  open  air,  the  addition  of  vo- 
latile alkali  will  fhow,  in  24  hours,  that  fome  of  the 
copper  has  been  diflblved,  or  fooner,  if  heat  be  ap- 
plied, and  a  calx  of  iron  is  precipitated.  The  reafon 
of  this  will  be  underftood  from  the  following  ftate  of 
the  affinities. 


Theory. 
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341 
Why  cop- 
per and  i- 
ron  preci- 
pitate one 
another. 


Quiefcent. 

Vitriolic  acid  to  calx  of 
iron         -  -        270 

Copper  to  its  phlogi- 
fton        -         -        360 

360 


Divellent. 

Vitriolic  acid  to  cop- 
per        -         -         260 

Calx  of  iron  to  phlo- 
gifton        -       -       250 


510 


In  this  cafe  no  decompofition  can  take  place,  be- 
caufe the  fum  of  the  divellent  affinities  is  lefs  than  that 
of  the  quiefcent ;  but  in  the  fecond,  when  much  of 
the  phlogifton  of  the  iron  has  efcaped,  the  affinity  of 
the  calx  of  iron  to  the  acid  is  greatly  diminifhed,  at 
the  fame  time  that  the  affinity  of  the  calx  to  phlogi- 
fton is  augmented.  The  ftate  of  the  affinities  may 
therefore  be  fuppofed  as  follows. 


Quiefcent. 

Vitriolic  acid  to  calx 
of  iron  -  240 

Copper  to  its  phlo- 
giflon -  360 

600 


Dive/lent. 

Vitriolic  acid  to  cop- 
per -  260 

Calx  of  iron  to  phlo- 
gifton -  3  70 


630       34a 
The  increafe  of  affinity  of  the  calx  of  iron  to  phlo-  increafe  of 
gifton  is  not  a  mere  fuppofition  ;  for  if  we  put  fome  the  attrac- 
frefh  iron  to  a  folution  of  the  metal  fo  far  dephlogifti- twn  of . 
cated  as  to  refufe  to  cryftallize,  fo  much  of  the  phlo-  "lxof  irou 
gifton  will  be  regained  that  the  impoverilhed  folution  ft°0^  ^°_gl" 
will  now  yield  cryftals.   The  reafon  why  the  increafed  monftra- 
quantity  of  phlogifton  does  not  enable  the  acid  to  re-  ted. 
act  upon  the  metal  is,  becaufe  it  is  neither  fufficiently 
large,  nor  attracted  with  a  fufficient  degree  of  force, 
to  which  the  accefs  of  air  and  heat  employed  contri- 
bute   considerably.      The  diminution  of  attraction  in 
calces  of  iron  for  acids  is  evident,  not  only  from  this 
but  many  other  experiments  ;  and  particularly  from 
the'  neceiiity  of  adding  more  acid  to  a  turbid  folution 
of  iron  in  order  to  re-eftablifh  its  tranfparency.  343 

A  dephlogifticated  folution  of  iron  is  alfo  precipita-  Calces  of 
ted  by  the  calces  of  copper.     The  fame  thing  happens  copper  pre- 
to  a  folution  of  iron  in  nitrous  acid  ;  only  as  the  acid  "i^'n. 
predominates  greatly  in  this  folution,  fome  of  the  cop-  gat°gf0|y. 
per  is  diflblved  before  any  of  the  iron  is  precipitated.  t;ons  0f  j, 
Copper  precipitates  nothing  from  folution  of  iron  in  ron. 
the  marine  acid,  though  expofed  to  the  open  air  for 
24  hours. 

Solution  of  copper  in  the  vitriolic  acid  is  inftantly 
precipitated  by  iron  ;  the  reafon  of  which  is  plain  from 
the  common  table  of  affinities  :  and  hence  the  foun-        ,44 
dation  of  the  method  of  extracting  copper,  by  means  Martial  vi- 
of  iron,  from  fome  mineral  waters.     The  precipitated  triolprocu- 
folution  affords  a  vitriol  of  iron,  but  of  a  paler  kind  rfdbypre- 
thau  that  commonly  met  with,  and  lefs  fit  for  dyeing,  clPlta^,on 
as  being  more  dephlogifticated  :  the  reafon  of  which  jefs  f^  for 
is,  that   copper  contains  more  phlogifton  than  iron  :  dyeingthan 
old  iron  is  alfo  ufed  which  has  partly  loft  its  phlo-  the  corl- 

giilon.tnoa. 
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Why  a  fa- 
turated  fo- 
lution  of 
filver  can 
fcarce  be 
precipita- 
ted by  iron. 
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Of  the  pre- 
cipitation 
of  zinc  and 
iron  by  one 
another. 


348 
Why  cop- 
per fome- 
times  can- 
not preci- 
pitate fil- 
ver. 


349 
Blue  vitri- 
ol cannot 
be  formed 
by  boiling 
a  folution 
of  alum 
with  cop- 
per filings. 


350 
Why  tia 
cannot  be 
precipita- 
ted in  its 
metallic 
form. 


giftou.  Hence  the  iron  is  more  dephlogifticated  by 
precipitating  copper  than  by  mere  dhiblution  in  the 
vitriolic  acid  ;  and  hence  call  iron,  according  to  the 
observations  of  Mr  Schlutter,  will  fcarcely  precipitate 
a  folution  of  copper  ;  becaufe  it  contains  leSs  phlo- 
gifton  than  bar-iron,  as  Mr  Bergman  has  informed  us. 

Mr  Kirwan  always  found  fdver  eafily  precipitated 
by  means  of  iron  from  its  folution  in  nitrous  acid  ; 
though  Bergman  had  obferved  that  a  fatu rated  folution 
of  fdver  could  not  be  thus  precipitated  without  great 
difficulty,  even  though  the  folution  were  diluted  and 
and  an  excefs  of  acid  added  to  it.  What  precipitation 
took  place  could  only  be  accomplifhed  by  fome  kinds 
of  iron.  The  reafon  of  this  Mr  Kirwan  fuppofes  to 
be,  that  the  folution,  even  after  it  is  Saturated,  takes 
up  fome  of  the  fdver  in  its  metallic  form  ;  which  Mr 
Scheele  has  alio  obferved  to  take  place  in  quicklilver. 
The  lafl  portions  of  both  thefe  metals  when  diffolved 
in  Strong  nitrous  acid,  afford  no  air,  and  consequently 
are  not  dephlogifticated.  This  compound  of  calx, 
therefore,  and  of  fdver  in  its  metallic  State,  it  may  rea- 
sonably be  fuppofed  cannot  be  precipitated  by  iron, 
as  the  filver  in  its  metallic  form  prevents  the  calx  from 
coming  into  contact  with  the  iron,  and  extracting  the 
phlogiston  from  it  ;  and  for  the  fame  reafon  iron  has 
been  obferved  not  to  precipitate  a  folution  of  mercury 
in  the  nitrous  acid. 

Zinc  cannot  precipitate  iron,  as  Mr  Bergman  has 
fhown,  until  the  folution  of  the  latter  lofes  part  of  its 
phlogifton.  Hence  we  may  understand  why  Newmann 
denied  that  iron  can  be  precipitated  by  means  of  zinc. 
Mr  Kirwan,  however,  has  found,  that  zinc  does  not 
precipitate  iron  from  the  nitrous  acid  ;  but  on  the 
contrary,  that  iron  precipitates  zinc.  In  a  fhort  time 
the  acid  rediffolves  the  zinc  and  lets  fall  the  iron, 
owing  to  the  calx  of  iron  being  too  much  dephlogifti- 
cated. Iron,  however,  will  not  precipitate  zinc  either 
from  the  vitriolic  or  marine  acids.  Molt  of  the  me- 
tallic fubftances  precipitated  by  iron  from  the  nitrous 
acid  are  in  fome  meafure  redilfolved  fhortly  aSter  ;  be- 
cauSe  the  nitrous  acid  Soon  dephlogifticates  the  iron  too 
much,  then  lets  it  fall,  reacts  on  the  other  metals,  and 
dilTolves  them. 

Dr  Lewis  obferves,  that  fdver  is  Sometimes  not  pre- 
cipitated by  copper  from  the  nitrous  acid  ;  which  hap- 
pens either  when  the  acid  is  fuperfaturated  with  Silver 
by  taking  up  Some  in  its  metallic  form,  or  when  the 
Sdver  is  not  much  dephlogifticated.  In  this  caSe,  the 
remedy  is  to  heat  the  Solution  and  add  a  little  more  acid, 
which  dephlogifticates  it  Surther  ;  but  the  nitrous  acid 
always  retains  a  little  Silver. 

It  has  commonly  been  related  by  chemical  authors, 
that  blue  vitriol  will  be  Sormed  by  adding  filings 
of  copper  to  a  boiling  folution  of  alum.  Mr  Kirwan, 
however,  has  fhowed  this  to  be  an  error  ;  for  after 
boiling  a  Solution  oS  alum  Sor  20  hours  with  copper 
filings,  not  a  particle  oS  the  metal  was  diffolved  ;  the 
liquor  ftanding  even  the  teft  oS  the  volatile  alkali.  The 
alum  indeed  was  precipitated  from  the  liquor,  but  Still 
retained  its  Saline  form;  So  that  the  precipitation 
was  occafioned  only  by  the  diifipation  oS  the  Superflu- 
ous  acid. 

No  metal  is  capable  of  precipitating  tin  in  its  me- 
tallic form  ;  the  reafon  of  which,  according  to  Mr 
Kirwan,  is,  becaufe  the  precipitation  is  not  the  effect 
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of  a  double  affinity,  but  of  the  Single  greater  affinity  Solution 
of  its  menftruum  to  every  other  metallic  earth.     Me-  a"d  Preci- 

tals  precipitated  Srom  the  nitrous  acid   by  tin  are  af-  Pltatlon^ 

terwards  rediilblved,  becauSe  the  acid  loon  quits  the  ~~ 3^7~ 
tin  by  reaSon  oS  its  becoming  too  much  dephlogi-  Why  me- 
fticated.  tals  preci- 

Lead  precipitates  metallic  Solutions  in  the  vitriolic  P_ltated  by 
and  marine  acids  but  llowly,  becauSe  the  firft  portions  tin  are  ,at" 
oSlead  taken  up  form  falts  very   difficult  of  folution,  re(jiflblved 
which  cover  its  Surface,  and  protect  it  from    the    fur-        ,$% 
ther  action  of  the  acid  ;  at  the  fame  time   it  contains  Precipita- 
So  little  phlogifton,  that  a  great  quantity  of  it  mult  be  tionsby 
diffolved  before  it  will  diiSolve  other  metals.     A  folu-  *ead- 
tion  of  lead  very  much  Saturated   cannot  be  precipita- 
ted by  iron  but  with  difficulty,  iSat  all.     Mr   Kirwan 
conjectures  that  this  may  ariSe  from  feme  of  the  lead 
alfo  being  taken  up  in  its  metallic  form,  as  is  the  cafe 
with  mercury  and  Silver.     Iron  will  not  precipitate 
lead  from   marine  acid  ;  for  though  a  precipitate   ap- 
pears the  acid  is  ftill  adhering  to  the  metal.     On  the 
contrary,  iron  is  precipitated  from  its  Solution  in  this 
acid  by  lead,  though  very  Slowly.  353, 

Mercury  is   quickly  precipitated  Srom  the  vitriolic  Precipita- 
acid  by  copper,  though  the  difference  between  the  Sum  tions  °f 
of  the   quieScent  and  divellent  affinities  is  but  very  mercuryby 
Small.     The  precipitation,  however,  takes  place,  be-co^er' 
cauSe  the  calx  of  mercury  has  a  Strong  attraction  Sor 
phlogifton  ;  and  a  very  Small  portion  of  what  is  con- 
tained in  copper  is  Sufficient  to  revive  it.  354 

Silver,  however,  is  not  able  to  precipitate  mercury  It  cannot 
from  the  vitriolic  acid,  unleSs  it  contains  copper  ;  in  be  precipi- 
which  caSe  a  precipitation  will  enSue  :  but  on  diftilling  tatcdbyfil- 
Silver  and  turpeth  mineral,  the  mercury  will  pafs  overvcr.r^IU 
in  its  metallic  form;  which  fhows  that  the  affinity  ofacid> 
the  calx  of  mercury  to  phlogifton  is  increaSed  by  heat, 
though  the  difference  betwixt  the  divellent  and  quieS- 
cent powers  is  very  Small.  ^55 

Mercury  appeared  to  be  precipitated  by  Silver  from  Why  mer- 

the  nitrous  acid,  though  very  llowly;  but   when  the  cUI7  and 

folution  was  made  without  heat,  it  was  not  at  all  pre-  ClverPre- 

cipitated.     On  the  other  hand,  mercury  precipitates  CIF1*ateone 

Silver  Srom  this  acid,  not  by  virtue  of  the  Superiority  from  t^s 

oS  the  uSual  divellent  powers,  but  by  reaSon  of  the  at-  nitrous  a- 

traction  of  mercury  and  Silver  for  each  other  ;  for  they  cid. 

form    partly   an    amalgam    and   partly   a    vegetation, 

fcarcely  any  thing  of  either  remaining  in  the  folu-       35<5 

Corrofive 


tion. 
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cannot  be 
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Silver  does  not  precipitate  mercury  from  the  folu- 
tion  of  corrofive    fublimate  ;    but,    on  the  contrary, 
mercury  precipitates  Silver  from  the  marine  acid  :  and 
iS  a  Solution  of  hma  cornea  in  volatile  alkali  be  tritura- 
ted with  mercury,  calomel  will  be  formed  ;  yet  on  di- 
ftilling calomel  and  filver  together,  the  mercury  will  mav  "*j  de_ 
pafs  in  its  metallic  form,  and  luna  cornea  w  ill  he  form-  conir°i<-d 
ed.     The  fame   thing  happens  on  diftilling  Silver  and   *  ^^yjjl 
corroSive  Sublimate,  the  affinity  oS  calx  of  mercury  to  ]jmate  by 
phlogifton  increaling  with  heat.  filver,  in 

Bifmuth  precipitates  nothing  Srom  vitriol  of  copper  the  dry 
in  16  hours  ;  nor  does  copper  from  vitriol  of  bifmuth.  way 
The  tw-o  metallic  fubftances,  however, alternately  pre 
cipitatc  one  another  from  the  nitrons  acid,  which  pro 
ceed  from  their  different  degrees  of  dephlogiftication 

Nickel  will  fcarcely  precipitate  any  metal  except  it 
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be  reduced  to  powder.     A  black  powder  is  precipi-  Nickel 
tated  by  means  of  zinc   from  the  folution  of  nickel  precipita- 

ju  ted  by  zinc. 
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ther. 
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Solution  in  the  vitriolic  and  nitrous  acids,  which  has  been 
and  Preci-  fliown  by  Bergman  to  conlift  of  arfenic,  nickel,  and  a 
pitatioa.      litcle  of  the  zinc  itfelf.     The  latter,  however,  precipi- 

r^o       rates  nickel  from  the  marine  acid. 
Iron  and  The  folutions  of  iron  and  nickel  in  the  vitriolic  acid 

nickel  Will  mutually  act  upon  thefe  metals  ;  but  neither  of  them 
fcafcely  will  precipitate  the  other  in  24  hours,  though  on  re- 
maining longer  at  reft  iron  feems  to  have  the  advan- 
tage. Iron,  however,  evidently  precipitates  nickel 
from  the  nitrous  acid  ;  and  though  nickel  feems  to 
precipitate  iron,  yet  this  arifes  only  from  the  gradual 
dephlogiltication  of  the  iron. 

Copper  is  precipitated  in  its  metalic  form  from  the 
tion  of  cop-  vitriolic,  nitrons,  and  marine  acids,  by  nickel.  The 
per,  lead,  vitriolic  and  nitrous  folutions  of  lead  feem  to  act  upon 
it  without  any  decompolition,  the  calces  uniting  to 
each  other.  Lead  feems  for  fome  time  to  be  acted 
upon  in  the  fame  manner  by  the  vitriolic  and  nitrous 
folutions  of  nickel,  but  at  lalt  nickel  feems  to  have  the 
advantage  ;  but  a  black  precipitate  appears  which  ever 
of  them  is  put  into  the  folution  of  the  other.  How- 
ever, nickel  readily  precipitates  vitriolic  and  nitrous 
folutions  of  bifmuth;  but  in  the  marine  acid  both 
thefe  femimetals  are  foluble  in  the  folutions  of  each 
other:  yet  nickel  precipitates  bifmuth  very  (lowly,  and 
only  in  part  ;  while  bifmuth  precipitates  a  red  powder, 
fuppofed  by  Mr  Kirwan  to  be  ochre,  from  the  folution 
of  nickel. 

Cobalt  is  not  precipitated  by  zinc  either  from  the 
vitriolic  or  nitrous  acids,  though  it  feems  to  have 
fome  effect,  upon  it  when  diilblved  in  that  of  fea-falt. 

Iron  precipitates  cobalt  from  all  the  three  acids, 
yet  much  of  the  femimetal  is  retained  in  the  vitriolic 
and  nitrous  folutions  of  it,  particularly  the  latter  ; 
which,  after  letting  fall  the  cobalt,  takes  it  up  again, 
and  lets  fall  a  dephlogifticated  calx  of  iron.  Nickel 
alfo,  though  it  does  not  precipitate  cobalt  itfelf,  as 
appears  by  the  remaining  rednefs  of  the  folution,  yet 
conftantly  precipitates  fome  heterogeneous  matter  from 
it.  Solution  of  cobalt  in  the  marine  acid  becomes  co- 
lourlefs  by  the  addition  of  nickel.  Bifmuth  is  foluble 
in  the  vitriolic  and  nitrous  folutions  of  cobalt,  and 
throws  down  a  fmall  white  precipitate,  but  does  not 
affect,  the  metallic  part.  Nor  can  we  attribute  thefe 
folutions  in  vitriolic  acid  to  any  excefs  in  that  acid,  as 

v/hite  pow-  k ey  are  dilute  and  made  without  heat.  Copper  alfo 
der  on  the  -\    .  r  .      r  ,     .  r      ,    ,  ,  .  rr  , 

addition  of  precipitates  from  the  folution  of  cobait  a  white  powder 

bifmuth  or  fuppofed  to  be  arfenic. 

The  regulus  of  antimony  has  no  effect  on  folution 
of  copper  in  vitriolic  acid,  nor  is  precipitated  by  it 
from  the  fame  acid  ;  but  it  diflolves  flowly  in  vitriol  of 
antimony.  With  folution  of  vitriol  of  lead  it  becomes 
red  in  16  hours,  but  is  fcarcely  precipitated  by  lead 
from  the  vitriolic  acid.  Powdered  regulus  alfo  preci- 
pitates vitriol  of  mercury  very  flightly.  Bifmuth  nei- 
ther precipitates  nor  is  precipitated  by  the  regulus  in 
24  hours  from  the  vitriolic  acid.  Tin  precipitates  the 
regulus  from  the  nitrous  acid;  but  if  regulus  be  put 
into  a  folution  of  tin  in  the  fame  acid,  neither  of  the 
metals  will  be  found  in  the  liquid  in  16  hours,  either 
by  reafon  of  the  dephlogifticationor  of  the  union  of  the 
calces  to  each  other. 

Iron  does  not  precipitate  regulus  of  antimony  en- 
tirely  from  the   marine   acid;  but   feems  to  form  a 

and  marine  triple  fait,  coniiftina;   of  the    acid  and  both  calces. 

acid. 
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Theory, 

The  regulus  may  alfo  be  diflblved  by  marine  fait  of  Solution 
iron.  and  Freci- 

Copper  does   not   precipitate  regulus  of  antimony  phation. 
from  marine  acid  in  1 6  hours  ;  and   if  the  regulus  be    ~~tfj 
put  into   marine  fait  of  copper,  it  will  be  diffolved,  Another 
and  volatile  alkalies  will  not  give  a  blue,  but  a  yellow-  formed  by 
ilh  white  precipitate  ;  fo  that  here  alfo  a  triple  fait  is  regulus  of 
formed.  antimony, 

Solution  of  arfenic  in  vitriolic  acid  ads  upon  iron,  n^rine  a" 
lead,  copper,  nickel,  and   zinc  ;  but  fcarce  give  any  copper, 
precipitate:    neither  is  arfenic    precipitated    by  iron       368 
from   the   nitrous  acid,  though  it  is   by  copper,  and  Frecipita- 
even  lilver  gives  a  flight  white  precipitate.     Rxgulus  tionsof  and 
of  arfenic,  however,  precipitates  lilver  completely  in  by  arfenic. 
16  hours  :  whence  the  former  precipitate  feems  to  be 
a  triple  fait.     Mercury  alfo  (lightly  precipitates  arfenic 
from  the  nitrous  acid,  and  feems   to  unite  with   it, 
though  it  is  itfelf  precipitated  by  regulus  of  arfenic  in 
24  hours.       <  36;? 

Bifmuth  (lightly  precipitates  arfenic  from  fpirit  of  Regulus  of 
nitre,  but  regulus  of  arfenic  forms  a  copious  precipi-  arfenic  pre- 
tate  in  the  nitrous-  folution  of  bifmuth  ;   lb  that  Mr  ciP'tated 
Kirwan  is  of  opinion  that  the  calces  unite.     It  is  not  bv  bifmuth 
precipitated  from  this  acid  by  nickel,  but  the  calces  fr.om  ths 
unite.     Though  regulus  of  arfenic  produces  a  copious  ci{j. 
precipitate  in  the  folution  of  nickel  in  nitrous  acid,  yet 
the  liquor  remains  green  ;  fo  that  the  nickel  is  certainly 
not  precipitated.     The  white  precipitate  in  this  cafe 
feems  to  be  arfenic  (lightly  dephlogifticated.     Regu- 
lus of  arfenic  alfo  produces  a  white  precipitate  in  the 
nitrous  folution  of  cobalt,  but  the  liquor  ftill  continues 

red-  ,  .  370 

Regulus  of  arfenic  is  precipitated  from  the  marine  And  by. 

acid  by  copper  ;  but  the  precipitate  does  not  ftnke  a  copper 
blue  colour  with  volatile   alkali,    becaufe  the   metal  from  the 
unites  with  the  arfenic.     The  arfenic  is  alfo  precipi-  mannc  *■ 
tated  by  iron.     Tin  is  foluble  in  marine  folution  of  ar- 
fenic,  but  Mr  Kirwan  could  not  obferve  any  precipi- 
tation ;  nor   does  regulus  of  arfenic  precipitate  tin. 
Neither  bifmuth  nor  regulus  of  arfenic  precipitate  each 
other  from  marine  acid  in  16  hours.     Regulus  of  an- 
timony is  alfo  acted  upon  by  the  marine  folution  of  ar- 
fenic, though  it  caufes  no  precipitate,  nor  does  the 
regulus  of  arfenic  precipitate  it. 

§  2.  Of  the  Quantities  of  Acid,  Alkali,  ire.  contained 
in  different  Salts,  with  the  Specific  Gravity  cf  the  In- 
gredients. 

It  is  a  problem  by  which  the  attention  of  the  bcil 
modern  chemifts  has  been  engaged,  to  determine  the 
quantity  of  acid  exifting  in  a  dry  ftate  in  the  various 
compound  falts,  refulting  from  the  union  of  acid  with 
alkaline,  earthy,  and  metallic  fubftances.  In  this  way 
Mr  Kirwan  has  greatly  excelled  all  others,  and  deter- 
mined the  matter  with  an  accuracy  and  precifion  alto- 
gether unlooked  for.  His  decifions  are  founded  on  the 
following  principles.  ,.T 

1.  That  the  fpecifk  gravity  of  bodies  is  their  weight  Specific 
divided  by  an  equal  bulk  of  rain  or  diftilled  water  ;  the  gravity  of 
latter  being  the  ftandard  with  which  every  other  body  bodies  how 
is  compared.  found. 

2.  That  if  bodies  fpeciflcally  heavier  than  water  be 
weighed  in  air  and  in  water,  they  lofe  in  water  part 
of  the  weight  which  they  were  found  to  have  in  air  ; 

and 
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Contents,    and  that  the  weight  fo  loft  is  jufl  the  fame  as  that  of 
&c.  of  the  an  equal  bulk  of  water  ;  and  confequently,  that  their 

Salts. fpecific  gravity  is  equal  to  their  weight  in  air,  or  ab- 

"~v~"      folate   weight   divided    by  their   lofs  of   weight,  in 
water. 

3.  That  if  a  folid,  fpecifically  heavier  than  a  liquid, 
be  weighed  firft  in  air  and  then  in  that  liquid,  the 
weight  it  lofes  is  equal  to  the  weight  of  an  equal  vo- 
lume of  that  liquid ;  and  confequently,  if  fuch  folid 
be  weighed  firfl  in  air,  then  in  water,  and  afterwards 
ill  any  other  liquid,  the  fpecific  gravity  will  be  as  the 
weight  loll  in  it  by  fuch  folid,  divided  by  the  lofs  of 
weight  of  the  fame  folid  in  water.  This  method  of 
finding  the  fpecific  gravity  of  liquids,  onr  author  found 
more  exact  than  that  by  the  aerometer,  or  the  compa- 
nions of  the  weights  of  equal  meafures  of  fuch  liquids 
and  water,  both  of  which  are  fubject  to  feveral  inaccu- 
racies. 

4.  That  where  the  fpecific  gravity  of  bodies  is  al- 
ready known,  we  may  find  the  weight  of  an  equal 
bulk  of  water ;  it  being  as  the  quotient  of  their  abso- 
lute weight  divided  by  their  fpecific  gravities  :  and  this 
he  calls  their  lofs  of  weight  in  water. 

Thus  where  the  fpecific  gravity  and  abfolute  weight 
of  the  ingredients  of  any  compound  are  known,  the 
fpecific  gravity  of  fuch  compound  may  eafily  be  calcu- 
lated ;  as  it  ought  to  be  intermediate  betwixt  that  of 
the  lighter  and  that  of  the  heavier,  according  to  their 
feveral  proportions :  and  this  Mr  Kirwan  calls  the  ma- 
Mathema-  thematical  fpecific  gravity.     But  in  fact  the  fpecific 
tical  fpeci-  gravity  qf  compounds,   found  by  actual   experiment, 
fie  gravity  feldom  agrees  with  that  found  by  calculation ;  but  is 
explained,  often  greater,  without  any  diminution  of  the  lighter 
•374       ingredient.    Thisincreafeof  denfity,  then,  Mr  Kirwan 
ncrea  e      {v,pp0fes  i0  arife  from  a  clofer  union  of  the  component 
mixtures     parts  to  each  other  than  either  had  feparately  with  its 
accounted    own  integrant  parts  ;  and   this  more  intimate  union 
for.  mufl,  he  thinks,  proceed  from  the  attraction  of  thefe 

parts  to  each  other :  for  which  reafon  he  fuppofed, 
that  this  attraction  might  be  eftimated  by  the  increafe 
of  denfity  or  fpecific  gravity,  and  was  proportionable 
to  it ;  but  foon  found   that  he  was   miftaken  in   this 

575        Ponit- 
Weights  of     With  regard  to  the  abfolute  weights  of  feveral  forts 
different  ^  of  air,  our  author  adheres  to  the   computations  of  Mr 
kinds  of  air  Fontana,  at  whofe  experiments  he  was  prefent  ;  the 

thermometer  being  at  55  °,  and  the  barometer  at  29; 

inches,  or  nearly  fo.     Thefe  weights  were  as  follow  : 
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Cubic  inch  of  common  air, 

o.3R5; 

fixed  air, 

0.570 

marine  acid  air, 

0.654 

nitrous  air, 

0.399 

vitriolic  acid  air, 

0.778 

alkaline  air, 

0.2 

inflammable  air, 

0.03 

376 
Method  of      Mr  Kirwan  begins  his  inveftigations  with  the  marine 

finding  the  acid  ;  endeavouring  firft  to  find  the  exact    quantity  of 

quantity  of  pure  acid  it  contains  at  any  given  fpecific  gravity,  and 

then  by  means  of  it  determining  the  weight   of  acid 

contained  in  all  other  acids.     For  if  a  given  quantity 

of  pure  fixed  alkali  were  faturated,  firft  by  a  certain 

quantity  of   fpirit  of  fait,  and  then    by  determined 

quantities  of  the  other  acids,  he  concluded,  that  each  of 

thefe  quantities  of  acid  liquor  muft  contain  the   fame 

quantity  of  acid  ;  and  this  being  known,  the  remain- 

Vol.IV 
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der,  being  the  aqueous  part,  muft  alfo  be  known. 
This  conclufion,  however,  refted  entirely  on  the  ibp- 
poiition  that  the  fame  quantity  of  all  the  acids  was 
requifite  for  the  faturation  of  a  given  quantity  of  fixed 
alkali ;  for  if  fuch  given  quantity  of  fixed  alkali  might 
be  faturated  by  a  fmaller  quantity  of  one  acid  than  of 
another,  the  conclufion  fell  to  the  ground.  The 
weight  of  the  neutral  falts  produced  might  indeed  de- 
termine this  point  in  fome  meafure ;  but  full  a  fource 
of  inaccuracy  remained  ;  to  obviate  which  he  ufed  the 
following  expedient.  1.  He  fuppofed  the  quantities 
of  nitrous  and  vitriolic  acids  neceffary  to  faturate  a 
given  quantity  of  fixed  alkali  exactly  the  fame  as  that 
of  marine  acid,  whofe  quantity  he  had  determined ; 
and  to  prove  the  truth  of  this  fuppofition,  he  obferved 
the  fpecific  gravity  of  the  fpirit  of  nitre  and  oil  of  vi- 
triol he  employfcd,  and  in  which  he  fuppofed,  from 
the  trial  with  alkalies,  a  certain  proportion  ©f  acid  and 
water.  He  then  added  to  thefe  more  acid  and  water, 
and  calculated  what  the  fpecific  gravity  fhould  be  on 
the  above  fuppofition  ;  and  finding  the  refult  agreeable 
with  the  fuppofition,  he  concluded  the  latter  to  be 
exact:.  The  following  experiments  were  made  on  the 
marine  acid. 

Two  bottles  were  filled  nearly  to  the  top  with  di- 
flilled  water,  of  which  they  contained  in  all  1399.9 
grains,  and  fucceffively  introduced  into  two  cylinders 
filled  with  marine  air  ;  and  the  procefs  was  renewed, 
until  the  water  had  imbibed,  in  18  days,  about  794 
cubic  inches  of  the  marine  air.  The  thermometer  did 
not  rife  all  this  time  above  550 ;  nor  fink,  unlefs  perhaps 
at  night,  above  500  ;  the  barometer  ftanding  between 
29  and  30  inches.  This  dilute  fpirit  of  fait  then 
weighed  1920  grains  ;  that  is,  520.1  more  than  before ; 
the  weight  of  the  quantity  of  marine  air  abforbed. 
The  fpecific  gravity  of  the  liquor  was  found  to  be 
1.225.  Its  l°fs  of  weight  in  water  (that  is,  the  weight 
of  an  equal  bulk  of  water)  fhould  then  be  1567.346 
nearly  ;  but  it  contained  only,  as  we  have  fcen,  1399.9 
grains  of  water  :  fubtracting  this  therefore  from 
1567.346,  the  remainder  (that  is,  167.446)  muft  be 
the  lofs  of  520.1  grains  of  marine  acid  -,  and  confe- 
quently the  fpecific  gravity  of  the  pure  marine  acid, 
in  fuch  a  condenfed  ftate  as  when  it  is  united  to  water, 

mufl  be "T4f.Vit»  or  3-*°°- 

Still,  however,  it  might  be  fufpected,  that  the  den- 
fity of  this  fpirit  did  not  entirely  proceed  from  the 
mere  denfity  of  the  marine  acid,  but  in  part  alfo  from 
the  attraction  of  this  acid  to  water  ;  and  though  the 
length  of  time  requifite  to  make  the  water  imbibe  this 
quantity  of  marine  acid  air,  naturally  led  to  the  fuppo- 
fition that  the  attraction  was  not  vety  confiderable,  yet 
the  following  experiment  was  more  fatisfactory.  He 
expofed  1440  grains  of  this  fpirit  of  fait  to  marine  acid 
air  for  five  days,  the  thermometer  being  at  50°,  or  be- 
low ;  and  then  found  that  it  weighed  1562  grains,  and 
confequently  had  imbibed  122  grains  more.  Its  fpeci- 
fic gravity  was  then  1.253,  which  was  precifely  what 
it  fhould  have  been  by  calculation. 

Being  now  fatisfied  that  the  proportion  of  acid  in 
fpirit  of  fait  was  difcovered,  our  author  determined  to 
find  it  in  other  acids  alfo.  For  this  purpofe  he  took 
180  grains  of  very  ftrong  oil  of  tartar  per  deliquium,  and 
found  that  it  was  faturated  by  180  grains  of  fpirit 
of  fait,  whofe  fpecific  gravity  was  J. 225  ;    and  by 

3  G  '  calculation 
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Contents,    calculation  it  appeared,  that   1 80  grains   of  this  fpirit 
&c  of  the    contained  48.7  grains  of  acid,  and    131. 3  of  water. 

Sa!ts- Hence  he  drew  up  a  table  of  the  fpecific  gravities  of 

~~ v~"  acid  liquors  containing  48.7  grains  of  pure  acid,  with 
different  proportions  of  water,  from  50  to  410  parts; 
the  liquor  with  the  firft  proportion  having  a  fpecific 
gravity  of  1.497,  and  the  latter  weighing  only  1.074. 
Mr  Baume  had  determined  the  fpecific  gravity  of  the 
flrongefl  fpirit  of  fait  made  in  the  common  manner  to 
-1. 187,  and  Bergman  1. 190  ;  but  we  are  told  in  the 
Paris  Memoirs  for  1700,  that  Mr  Romberg  had  pro- 
duced a  fpirit  whofe  fpecific  gravity  was  1.300  ;  and 
that  made  by  Dr  Prieltley,  by  faturating  water  with 
marine  acid  air,  muft  have  been  about  1.500.  The 
fpirit  of  fait,  therefore,  whofe  fpecific  gravity  is  1. 261, 
has  but  little  attraction  for  water,  and  therefore  at- 
tracts none  from  the  air  ;  for  which  reafon  alfo  it  does 
not  heat  the  ball  of  a  thermometer,  as  the  vitriolic 
and  nitrous  acids  do  ;  though  Mr  Cavallo  found  that 
this  alfo  had  fome  effect  upon  the  thermometer.  Com- 
mon fpirit  of  fait,  Mr  Kirwan  informs  us,  is  always 
adulterated  with  vitriolic  acid,  and  therefore  unfit  for 
thefe  trials. 
Quantities  Mr  Kirwan  now  fet  about  inveftigating  the  quanti- 
of  acid,wa-  ty  of  acid,  water,  and  fixed  alkali,  indigeftive  fait,  or 
ter,  and  al-  a  combination  of  the  marine  acid  with  vegetable  al- 
kali indi-  kali.  For  this  purpofe  he  took  100  grains  of  a  folu- 
geftivefalt.  tion  of  tolerably  pure  vegetable  alkali,  that  had  been 
three  times  calcined  to  whitenefs,  the  fpecific  gravity 
of  which  was  1.097;  diluting  alfo  the  fpirit  of  fait 
with  different  portions  of  water  ;  the  fpecific  gravity 


of  one  fort  being  1.015,  and  of  another    1.098.     He     of  fixed  air." 


making  the  faturation  of  the  alkali  with   the  acid  ;  Contents, 
which,  as  it  is  always  difficult  to  hit  with  precifion,  we  &c-  °f  the 

fnall  here  tranferibe.     "  It  was  performed  by  putting  S^ts- ] 

the  glafs  cylinder  which  contained  the  alkaline  folu-      3gj 
tion  on  the  fcale  of  a  very  fenfible  balance,  and  at  the  Mr  Kir- 
fame  time  weighing  the  acid  liquor  in  another  pair  of  wan's  me- 
fcales  ;  when  the  lofs  of  weight  indicated  the  eicape  of tIlod  o1  &- 
nearly  equal   quantities  of  fixed  air  contained  in  the  turatll?S 
folution.     Then  the  aeid  was  gradually  added  by  dip-  and  zYksM 
ping  a  glafs  rod  in  it,  to  the  top  of  which  a  fmall  drop  w;th  accH. 
of  acid  adhered.     "With  this  the  folution  was   ftirred,  racy, 
and  very  fmall  drops  taken  up  and  laid  upon  bits  of 
paper  ftained  blue  with  radifh  juice.     As  foon  as   the 
paper  was  in  the  leaft  reddened,  the  operation   was 
completed;  fo  that  there  was  always  a  very  fmall   ex- 
cefs  of  acid,  for  which  half  a  grain  was  conftantly  al- 
lowed ;  but  no  allowance  was  made  for  the  fixed  air, 
which  always  remains  in  the  folution.     But  as  on  this 
account  only '  a  fmall  quantity  of  the  alkaline  folution 
was  ufed,  this  proportion  of  fixed  air  mull  have  been 
inconfiderable.     If  one  ounce  of  the  folution  had  been 
employed,  this  inappretiable  portion  of  fixed  air,  would 
be  fufftcient  to  caufe  a  fenfible  error ;  for  the  quantity 
of  fixed  air  loft  by  the  difference  betwixt  the  weight 
added  to  the  100  grains  and  the  actual  weight  of  the 
compound  was  judged  of;  and  when  this  difference 
amounted  to  2.2  grains,  the  whole  of  the  fixed  air  was 
judged  to  be  expelled  :  and  it  was  found  to  be  fo ;  as 
100  grains  of  the  alkaline  folution,  being  evaporated 
to  drynefs,  in  the  heat  of  3000,  left  a  refiduum  which 
amounted  to  loi  grains,  which  contained  2.2  grains 
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then  found  that  the  above  quantity  of  folution  of  the 
vegetable  alkali  required  for  its  faturation  27  grains 
of  that  fpirit  of  fait  whofe  fpecific  gravity  was  1.098, 
and  23.35  grains  of  that  whofe  fpecific  gravity  was 
1. 115.  Now,  27  grains  of  fpirit  of  fait,  whofe  fpe- 
cific gravity  is  1.098,  contain  3.55  grains  of  marine 
acid,  as  appears  by  calculation.  The  principles  on 
which  calculations  of  this  kind  are  founded,  our  author 
gives  in  the  words  of  Mr  Cotes. 

"  The  data  requiiite  are  the  fpecific  gravities  of  the 
mixture  and  of  the  two  ingredients.  Then,  as  the 
dfiference  of  the  fpecific  gravities  of  the  mixture  and 
gravities  of  the  lighter  ingredient  is  to  the  difference  of  the  fpe- 
fe"  cific  gravities  of  the  mixture  and  the  heavier  ingredi- 
ent ;  fo  is  the  magnitude  of  the  heavier  to  the  magni- 
tude of  the  lighter  ingredient.  Then,  as  the  magni- 
tude of  the  heavier,  multiplied  into  its  fpecific  gravity, 
is  to  the  magnitude  of  the  lighter  multiplied  into  its 
fpecific  gravity  ;  fo  is  the  weight  of  the  heavier  to  the 
weight  of  the  lighter.  Then,  as  the  fum  of  thefe 
weights  is  to  the  weight  of  either  ingredient;  fo  is  the 
weight  given  to  the  weight  of  the  ingredient  fought." 
Thus,  in  the  prefent  cafe,  1.098 — 1.00G—C98  is  the 
magnitude  of  the  heavier  ingredient,  viz.  the  marine 
acid,  and  .095x3.100=0. 2038  the  weight  of  the  ma- 
rineacid;  and  on  the  other  hand,  3.100 — 1.098=2.002, 
the  magnitude  of  the  water  ;  and  2.002x1.000=2.002" 
its  weight  ;  the  fum  of  thefe  weights  is  2.3058  :  then 
if  2.3058  parts  of  fpirit  of  fait  contain  0.3058  para 
acid,  27  grains  of  this  fpirit  of  fait  will  contain  3.55 
acid.  In  the  fame  manner  it  will  be  found,  that 
23.35  grains  of  fpirit  of  fait,  whofe  fpecific  gravity  is 
l.i  1 5,  contains  3.55  grains  acid. 

Our  author  defcribes  very  particularly  his  method  of 
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The  refult  of  this  experiment  was,  that  8.3  grains  Quantity 
of  pure  vegetable  alkali,  freed  from  fixed  air  and  water,  ofmild  and 
or  jo. 5  of  mild  fixed  alkali,  were  faturated  by  3.55  cauftic 
grains  of  pure  marine  acid';  and  confequently  the  re-  TilPrf    ., 
fulting  neutral  fait'  ihould,  if  it  contained  no  water,  £atgj  iy^ 
weigh  11.85  grains  :  but  the  falts  refulting  from  this  given 
union  (the  folution  being  evaporated  to  perfect  dry-  weight  o£ 
nefs  in  a  heat  of  160  degrees,  kept  up  for  four  hours)  murine 
weighed  at  a  medium  12.66  grains.     Of  this  11.85  a«d. 
grains  were  acid  and  alkali ;  therefore  the  remainder, 
viz.  0.81  grains,  were  water.     An  hundred  grains  of 
perfectly  dry  digeftive  fait   contain   28  grains  acid, 
6.55  of  water,  and  65.4  of  fixed  alkali. 

In  his  experiments  on  the  nitrons  acid,  Mr  Kirwan 
made  ufe  only  of  the  dephlogifticated  kind,  which  ap-        ,g, 
pears  pure  and  colourlefs  as  water.     "  This  pure  acid  Nitrous 
(fays  he)  cannot  be  made  to  exift  in  the  form  of  air,  as  acid,  when 
Dr  Prieftley  has  fhown  ;  for  when  it   is  deprived  of  pure,  can- 
water  and  phlogiflon,  and  furnifhed  with  a  due  pro-  not  te 
portion  of  elementary  fife,  it  ceafes  to  have  the  pro-  "^ff5-10^ 
perties  of  an  acid,  and  becomes  dephlogifticated  air.  aer;ai 
Its   proportion  therefore  could  not  be  determined  in  form, 
fpirit  of  nitre  as  the  marine  acid  had  been  in  fpirit  of 
fait  in  the  laft  experiment." — To  determine  the  mat-- 
ter,  the  following  experiments  were  made.  ,g4 

1.  To  1963.25  grains  of  dephlogifticated  fpirit  of  Howto de- 
nitre,  whofe  fpecific  gravity  was  1.419,  he  gradually  terming  ^ 
added    179.5  grains  of  diftilled  water ;  and  when  itthequanti- 

cooled,  the  fpecific  gravity  of  the  mixture  was  found  ty  of  pure 
,       '     0       r  *»  J  acid  con- 

to  be  I.389.  tainedin. 

2.  To  1984.5  of  this  178.75  grains  of  water  were  ^ir-lt  0f 
then  added,  and  the   fpecific  gravity  of  the  mixture  nitre, 
found  to  be  1.362. 

3.  An  hundred  grains  of  a  folution  of  fixed  vege- 
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Contents,  table  alkali,  whole  fpecific  gravity  was  1.097,  the  fame 
&c.  of  the  that  had  been  formerly  ufed  in  the  experiments  with 
Salt8,  fpirit  of  fait,  was  found  to  be  faturated  by  1 1  grains 

of  the  fpirit  of  nitre,  whofe  fpeciiic  gravity  was  1.419, 
by  12  of  that  whofe  fpeciflc  gravity  was  1.389,  and  by 
13.08  of  that  whofe  fpeciiic  gravity  was  r.362.    Thefe 
quantities  were  the  medium  of  live  experiments  ;  and 
it  was  found  necefTary  to  dilute  the  acid  with  a  fmall 
quantity  of  water.     When  this  was  neglected,  part  of 
the  acid  was  phlogifticated,  and  flew  off  with  the  fixed 
air.     Ten  minutes  were  alfo  allowed  after  each  aliu- 
fion  for  the  matters  to  unite  ;  a  precaution  which  was 
385       likewife  found  to  be  abfolutely  neceflary. 
Proportion       Upon  the  fuppofition,  therefore,  that  a  given  quan- 
ofacidm     tity  of  vegetable  fixed  alkali  is  faturated  by  the  fame 
t  "'  that1"  we^lC  °f  both  acids,  we  fee  that  11  grains  of  fpirit  of 
in  f  ;rit  0f  nitre,   whofe  fpeciiic  gravity  is    1.419,  contain    the 
fait.  fame  quantity  of  acid  with  27  grains  of  fpirit  of  fait, 

whofe  fpeciiic  gravity  is  1.098,  or  3.55  grains.     The 
remainder  of  1 1  grains,  or   7.45  grains,  is  therefore 
mere  water  ;  and  of  confequence,  if  the  denlity  of  the 
acid  and  water  had  not  been  increafed  by  their  union, 
,gg       the   fpeciiic  gravity  of  the  pure  nitrous  acid  ihould  be 
To  find  the  1 1.8729.     But  the  fpecific  gravity  of  the  nitrous,  as 
fpecificgra- well  as  of  the  vitriolic  acid,  is  augmented  by  its  union 
vity  of  the  with  water  ;  and   therefore  the  lofs  of  its  weight  in 
pure  m-      Water  is  not  exactly,  as  it  would  appear  by  calculation 
rousaa  .    £rom  j.]^  aDOve  premifes,  according  to  the  rules   al- 
How  to  de-  ready  laid    down.     To  determine   therefore   the  real 
terminethe  fpecific  gravity  of  the  acid  in  its  natural  ftate,  the 
accrued       quantity  of  accrued  denfity  mult  be  found,  and  fub- 
denfity  on   traded  from  the  fpecific  gravity  of  the  fpirit  of  nitre, 
mixing  fpi-  wi10fe  mie  mathematical   fpecific  gravity  will  then 
nto  nitre  appear>     xhis    our    author     endeavoured    to    effecl: 
tcr-  by   mixing  different  portions  of  fpirit  of  nitre   and 

water,  remarking  the  degree  of  diminution  they  fuf- 
tained  by  fuch  union  ;  but  was  never  able  to  attain  a 
Sufficient  degree  of  exactnefs  in  the  experiment.  He 
had  recourfe  therefore  to  the  following  method,  as  af- 
fording more  fatisfaction,  though  not  altogether  accu- 
rate. Twelve  grains  of  the  fpirit  of  nitre,  whofe  fpe- 
cific gravity  by  obfervation  was  1.389,  contained,  as 
our  author  fuppofed  from  the  former  experiment,  3.55 
grains  of  real  acid,  and  8.45  of  water:  then  if  the 
fpecific  gravity  of  the  pure  nitrous  acid  were  11.872,  that 
of  this  compound  acid  and  water  ihould  be  1.371  ;  for 
the  lofs  of  3.55  fhouldbe  0.299,  and  the  lofs  of  the  water 


$.45,  the  fum  of  the  loffes  8.749.  Now, 


12 


8.749 
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but  the  fpecific  gravity,  as  already  mentioned,  was 
1.389  :  therefore  the  accrued  denfity  was  at  leaft  0.18. 
the  difference  betwixt  1.389  and  1. 371.  This  calcu- 
lation indeed  is  not  altogether  exact.  :  but  our  author 
concludes,  that  0.18  is  certainly  a  near  approximation 
to  the  degree  of  denfity  that  accrues  to  3.55  grains  of 
acid  by  their  union  to  7.45  grains  of  water :  there- 
fore, fubtradting  this  from  1. 41 9,  we  have  nearly  the 
mathematical  fpecific  gravity  of  that  proportion  of 
3gg       acid  and  water,  namely,  1.401. 

To  deter-        Again,  fince  1 1  grains  of  this  fpirit  of  nitre  contain 

mine  the      3.55  grains  acid,  and  7.45  of  Water,  its  lofs  of  weight 

mathema-  j  j 

ticalfpeci-  Ihould  be =7.855;  and   fubtracting    the  lofs    of 

fie  gravity  I.4OI 

*f  this  acid  the  aqueous  part  from  this,  the  remainder  0.45  is  the 


lofs  of  the  3.55  grains  acid  -,  and  confequently  the  tiue 
fpecific  gravity  of  the  pure  and  mere  nitrous  acid  is 

i'33  =18.7654.  This  being  fettled,  the  mathematical 
0.405 

fpecific  gravity  and   true  increafe   of  denfity  of  the 

above  mixtures  will  be  found.    Thus  the  mathematical 

fpecific   gravity  of   12  grains  of  that  fpirit   of  nitre, 

whole  fpecific  gravity,  byobiervation,was  1.389,  mult 

be  1-355  ;  fuppofing  it  to    contain   3.55    grains    acid 

and  8.45  of  water.     For  the  lofs  of  3.55   grains   acid 

is —~i=o.4o$,   and   the   lofs    of  water   8.45;    the 
8.763 

fum  of  thefe  lofTes  is  8.855. 
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and 


confequently  the  accrued  denfity  is  1.389- — 1.355=1.03^. 
In  the  fame  manner  it  will  be  found  that  the  mathe- 
matical fpecific  gravity  of  it. 08  grains  of  that  fpirit 
of  nitre,  whofe  fpeciiic  gravity  by  obfervation  was 
1.362,  muft  be  1. 315;  and  consequently  its  accrued 
denfity  .047.  ag, 

The  whole  of  this,  however,  full  refts  on  the  fup-  Experi- 
pofition  that  each  of  thefe  portions   of  fpirit  of  nitre  ment  to  do 
contain  3.55  grains  of  acid.     To  verify    this  fuppofi- termi,ie 
tion,  our  author  examined  the  mathematical  ipecinc  gra-   .    'f"3"" 
vilies  of  the  firft  mixture  he  had  made  of  ijpirit  of  nitre  %%?  T*- 
and  water  in  large  quantities  ;  for  if  the  mathematical  rit  of  nitre, 
fpecific  gravities  of  thefe  agreed  exaclly  with  thofe  of 
the  quantities  he  had  fuppofed  in  fmaller  portions  of 
each,  he  could  not  but  conclude  that  the  fuppofitions  of 
fuch  proportions  of  acid    and   water,  as  he  had  deter- 
mined in  each,  were  juft.  ,go 
/This  being  determined  by  proper  calculations,  Mr  Table  of 
Kirwan  next  proceeded  to  conftrucT:  another  table  of  fpecificgra* 
fpecific  gravities,  continuing  his  mixtures,  till  the  ma-  vi^ies  for 
thematical    fpecific    gravities    found    bv    obfervation  ^!nt  °/ 
nearly  coincided  with  thole  made  by  calculation.     In 


this  table  the  fpirit  of  nitre  was  mixed  with  water  in  tc 
various  proportions,  but  after  a  different  manner  from 
that  obferved  with  the  fpirit  of  fait.     Nine  grains  of 
the   fpirit  containing  3.55   grains  of  pure  acid  were 
mixed  with  5.45  of  water  ;  the  accrued  denfity  of  the 
mixture  was  found   to  be  nothing,  the  mathematical 
fpecific  gravity  1. 53 7,  and  the  fpecific  gravity  by  ob* 
fervation  was  found   the  fame.     When  10  grains  of 
fpirit  were  mixed  with  6.45  of  water,  the  accrued  den- 
fity  was    0.009,    r^e  mathematical   fpecific    gravity 
1.458,  and  the  fpecific  gravity  by  obfervation    1.467. 
In  this  manner  he  proceeded  until    38.90  grains  of 
water  were  mixed  with  42.45  of  fpirit.     In  this  cafe 
the  accrued  denfity  was  found  to  be  0.002,  the  mathe- 
matical fpecific  gravity  1.080,  and  the  fpecific  gravity 
by  obfervation  1.082. 

The  intermediate  fpecific  gravities,  in  a  table  of  this 
kind,  may  be  found  by  taking  an  arithmetical  mean  be- 
twixt the  fpecific  gravities, by  obfervation,  betwixt  which 
the  defired  fpecific  gravity  lies,  and  noting  how  much  it 
exceeds  or  falls  fliort  of  fuch  arithmetical  mean  ;  and 
then  taking  alfo  an  arithmetical  mean  betwixt  the  ma- 
thematical fpecific  gravities  betwixt  which  that  fought 
for  mult,  lie,  and  a  proportionate  excefs  or  defcc"t. 

The  fpecific  gravity  of  the  ftrongeft  fpirit  of  nitre 
yet  made,  is,  according  to  Mr  Baume,  1.500,  and  ac- 
cording to  Mr  Bergman  1.586. 

Our  author  next  proceeded  to  examiue  the  propor- 
3  G  2  tion 
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tionofacid,  water,  and  iixed  alkali  in  nitre,  in  a  man- 
ner fmiilar  to  what  he  had  already  done  with  digeftive 
fait;  and  found  that  100  grains  of  perfectly  dry  nitre 
contained  28.48  grains  of  acid,  5.2  of  water",  and  66.32 
of  fixed  alkali. 

Some  experiments  of  the  fame  kind  had  been  made 
by  M.  Homberg  ;  the  refults  of  which  our  author  com- 
pared with  thole  of  his  own.  The  fpecilic  gravity  of 
the  fpirit  of  nitre   which  M.  Homberg  made  ufe  of 

was  1.349  '  ant*  °f  tn^s>  ^e  fays>  onc  ouuce  two 
drachms  and  36  grains,  or  621  troy  grains,  are  requi- 
red to  faturate  one  French  ounce  (472.5  troy)  of  dry 
fait  of  tartar.  According  to  Mr  Kirwan's  computa- 
tion, however,  6 1 3  grains  are  fufheient ;  forthelpeci- 
fic  gravity  lies  between  the  fpecific  gravities'  by  obfer- 
vation  1.362  and  1.337,  and  is  nearly  an  arithmeti- 
cal mean  between  them.  The  correfponding  mathe- 
matical fpecific  gravity  lies  between  the  quantities 
marked  in  Mr  Kirwan's  table  1.315  and  1.286,  being 
nearly  1.300.  Now  the  proportion  of  acid  and  water  in 
this  is  2.629  of  acid  and  7.465  of  water  ;  for  8.765 — 
1.300=7.465  of  water,  and  8. 765X. 300=2.629  of 
acid;  and  the  fum  of  both  is  10.044.  Mow,  lince 
10.5  grains  of  mild  vegetable  alkali  require  3.53  grains 
of  acid  for  their  faturation,  472.5  will  require  159.7  ; 
therefore  if  10.044  grains  of  nitre  contain  2.629 
grains  acid,  the  quantity  of  this  fpirit  of  nitre  requi- 
fite  to  give  159.7  will  be  613.2  nearly,  and  thus  the 
difference  with  M.  Homberg  is  only  about  eight  grains. 

M.  Homberg  fays  he  found  his  fait,  when  evapo- 
rated to  drynefs,  to  weigh  186  grains  more  than  be- 
fore, but  by  Mr  Kirwan's  experiment,  it  ihould 
weigh  but  92.8  grains  more  than  at  firft ;  the  caufe  of 
which  difference  will  be  mentioned  in  treating  of  vi- 
triolated  tartar,  as  it  cannot  be  entirely  attributed  to 
the  difference  of  evaporation. 

He  alfo  afierts,  that  one  ounce  (472.5  Troy  grains) 
•of  this  fpirit  of  nitre  contains  141  grains  of  Troy  of 
real  acid.  According  to  Mr  Kirwan's  computation, 
however,  it  contains  only  123.08  grains  of  real  acid. 
But  this  difference  evidently  proceeds  from  his  neglect- 
ing the  quantity  of  water  that  certainly  enters  into 
the  compofition  of  nitre  ;  for  he  proceeds  on  this  ana- 
logy, 621  :  186.6  :  :  472.5  :  141. 

Our  author  obferves,  that  the  proportion  of  fixed 
alkali  alfigned  by  him  to  nitre  is  fully  confirmed  by  an 
experiment  of  Mr  Fontana's  inferted  in  Rozier's  Jour- 
nal for  1778.  He  decompofed  two  ounces  of  nitre  by 
diftilling  it  with  a  ftrong  heat  for  18  hours.  After  the 
diflillation  there  remained  in  the  retort  a  fubftance 
purely  alkaline,  amounting  to  10  French  drachms  and 
22  grains.  Now  two  French  ounces  contain  945 
grains  Troy,  and  the  alkaline  matter  607  grains  of 
the  fame  kind  :  according  to  Mr  Kirwan's  com- 
putation the  two  ounces  of  nitre  ought  to  contain  625 
grains  of  alkali.  Such  a  fmall  difference  he  fuppofes 
to  proceed  from  the  lofs  in  transferring  from  one  vef- 
fel  to  another,  weighing,  filtering,  evaporating,  ire. 
Mr  Kirwan  alfo  ihows  in  a  very  particular  manner  the 
agreement  of  his  calculations  with  the  experiments  of 
M.  Lavoifier  on  mercury  difTolved  in  fpirit  of  nitre;  but 
©ur  limits  will  not  dlow  us  to  infert  an  account  of  them. 

When  finding  the  quantity  of  pure  acid  contained 
in  oil  of  vitriol,  our  author  made  ufe  of  fuch  as  was 
not  dephlogifticated ;  but,  though  pale,  yet  a  little  in- 


Theory. 


dining  to  red.     It  contained  fome  whitifli  matter,  as  Contents, 
he  preceived  by  its  growing  milky  on  the  affufion  of  &c.  of  the 

pure  diftilled  water  ;   but  he  imagines  it  was  as  pure  as  ^alts- 

the  kind  ufed  in  all  experiments.  7Q 

To  2519.75  grains  of  this  oil  of  vitriol,  whofe  -fpe-  Experi- 
cific  gravity  was  1.819,  he  gradually  added  180  grains  ments  on 
of  diftilled  water,  and  fix  hours  after  found  its  fpeci-  ol]  °fvi- 
fic  gravity  to  be   1.7 71. — To   this  mixture  he  again tri0*' 
added   178.75  grains  of  water,  and  found  its  fpecific 
gravity,  when  cooled  to  the  temperature  of  the  atmo- 
fphere,  to  be  1.719,  at  which  time  it  was  milky.  The 
lame  quantity  of  the  oil  of  tartar  abovemeniioned  was 
then  faturated  with  each  of  thefe  kinds  of  oil  of  vitriol 
in  the  manner  already  defcribed.     The  faturation  was 
effected  (taking  a  medium  of  five  experiments)  by  6.5 
grains  of  that  whofe  fpecific  gravity  was  1 .8 19,  by  6.96 
grains  of  that  whofe  fpecific  gravity  was  1.771,  and 
by  7.41  of  that  whofe  fpecific  gravity  was  1.719.  306 

It  was  found  neceffary  to  add  a  certain  proportion  Dilution  of 
of  water  to  each  of  thefe  forts  of  oil  of  vitriol  ;  for  oil  "f  vi- 
when    they  were    not    diluted,  part    of  the  acid  was  trio1  why 
phlogifficated,  and  went  off  with  the    fixed  air  ;  but  n"!!ffarym 
knowing  the  quantity  of  water  that  was  added,  it  was*  e-mCXFe" 
eafy  to  find  by   the  rule  of  proportion  the  quantity  of 
each  fort  of  vitriol  that  was  taken   up  by  the  alkali. 
Hence  it   was  fuppofed,  that  each  of  thefe  quantities 
of  oil  of  vitriol  of  different  denlities  contained  3.55 
grains  of  acid  ;  as  they  faturated  the  fame  quantity  of 
vegetable  fixed  alkali  with  11  grains  of  fpirit  of  nitre, 
which  contained  that  quantity  of  acid.  ,,.- 

It  was  next  attempted  to  find  the  fpecific  gravity  To  find  the 
of  the  pure  vitriolic  acid  in  a  manner  fimilar  to  that  fpecifkgra- 
by  which  the  gravity  of  the  nitrous  acid  was  found  ;-vity  ofpure 
as  it  cannot  be  had  in  the  fhape  of  air,  unlefs  when  VIt.nollc 
united  with  fuch  a  quantity  of  phlogifton  as  quite  alters  its  r 
properties.  The  lofs  of  6.5  grains  of  oil  of  vitriol,  whofe 

fpecific  gravity  is  1. 8 1 9,  is — l£_  =  3.572  ;     but    as 

T.819 

thefe  6.5  grains  contained,  befides  3.55  of  acid,  2.95 
of  water,  the  lofs  of  this  muft  be  fubtracted  from  the 
entire  lofs ;  and  then  the  remainder,  or  0.622,  is  the 
lofs  of  the  pure  acid  part  in  that  ftate  or  denfity  to 
which  it  is  reduced  by  its  union  with  water.  The  fpe- 
cific gravity,  therefore,  of  the  pure  vitriolic  acid,  in 

this  ftate  of  denfity,  is  _ll5J_  =  5.707.     But  to  find 

0.622 
its  natural  fpecific  gravity,  we  muft  find  how  much 
its  denfity  is  increafed  by  its  union  with  this  quantity 
of  water :  and  in  order  to  obferve  this,  he  proceeded 
as  before  with  the  nitrous  acid.  6.96  grains  of  oil  of 
vitriol,  whofe  fpecific  gravity  was  1.771,  contained 
3.55  of  acid  and  3.41  of  water  ;  then  its  fpecific  gra- 
vity by  calculation   ihould  be  1.726 ;  for   the  lofs  of 

3.55  grains  of  acid  is  _ll£L-=-  0.622  ;.  the  lofs  of  3.41 

5-707 
grains  of  water  is  3.41  ;  thefumofthelolTes  4.032  :  then 

— — — =  17.16  ;  therefore  the  accrued  denfity  is  1.771 
4.032 

— 1.726=0.45.     Taking  this  therefore   from    1.819, 

its  mathematical  fpecific  gravity  will  be  1.774.     Then 

the  lofs  of  6.5  grains  of  oil  of"  vitriol,  whofe  fpecific 

gravity  by  obfervation  is    1.819,  will  be  found  to  be 

=  4.663;  but  of  this,  2.95  grains  are  the  lofs 

tit 


acid. 
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Contents,    of  the  water  it  contains,  and  the  remainder  0.714  are 
<jQ  1 '  the  lofs  of  the  mere  acid  part.     Then  — till  ,  is  near- 

Sf^_ >  .        .  0.714 

ly  the  true  fpeciflc  gravity  of  the  pure  vitriolic  acid. 
The  fpecific  gravity  of  the  moll  concentrated  oil  of 
vitriol  yet  made,  is,  according  to  M.  Baume  and  Berg- 
man, 2.125. 

Mr  Kirwan  now  conftructed  a  table  of  the  fpecific 
gravities  of  vitriolic  acids,  of  different  ftrengths,  in  a 
manner  fimilar  to  thole    conftructed  for  fpirit  of  fait 
3og        and  fpirit  of  nitre  ;  but  for  which,  as  well  as  the  others, 
quantity  of  we  muft  refer  to  Phil.  Tranf.  vol.  71.     He  then  pro- 
acid,  alkali,  ceeded  to  find  the  proportion  of  acid,  water,  and  fix- 
and  water,  ecj  alkali,  in  vitriolated   tartar  as  he  had  before  done 
in  vitnola-  jn  faj  digeftivus   and  nitre. — He  found  the  falts   re- 
determined ^r^nS  fr°m  fhe  faturation  of  the  fame  oil  of  tartar, 
with  portions  of  oil  of  vitriol,  of  different  fpecific  gra- 
vities, to  weigh  at  a  medium  12,45  grains.     Of  this 
weight  only  11.85  grains  were  alkali  and  acid.     The 
remainder,  therefore,  was  water,  viz  0.6  of  a  grain. 
Confequently  100  grains  of  perfectly  dry  tartar  vitrio- 
Iate  contain    21.58  grains  acid,  4.82  of  water,  and 
66.67  of  fixed  vegetable  alkali. — In  drying  this  fait,  a 
heat  of  240   degrees  was  made  ufe  of,   to  expel  the 
adhering  acid  more  thoroughly.     It  was  kept  in  this 
heat  for  a  quarter  of  an  hour. 
Difference       According  to  Mr  Komberg,  one  French    ounce,  or 
■with  Mr     472.5  grains  troy,  of  dry  fait  of  tartar,  required  297.5 
Homberg    grains  troy,  of  oil  of  vitriol,  whofe   fpecific   gravity 
accounted    was  1. 674,  to  faturate  it  :  but  by  Mr  Kirwan's  calcu- 
*91'  lation,  this  quantity  of  fixed  alkali  would  require  325 

grains  ;  a  difference  which,  confidering  the  different 
methods  they  made  ufe  of  for  determining  the  fpeci- 
fic gravities  (Homberg's  method  by  menfuration, 
giving  it  always  lefs  than  Mr  Kirwan's)  the  different 
deficcation  of  their  alkalies,  &c.  may  be  accounted  in- 
conliderable. 

The  fait  produced,  according  to  Mr  Homberg, 
weighed  182  grains  troy  above  the  original  weight  of 
the  fixed  alkali ;  but  by  Kirwan's  experiment,  it  mould 
weigh  but  87.7  grains  more.  **  It  is  hard  to  fay  (adds 
Mr  Kirwan)  how  Mr  Homberg  could  find  this  great 
excefs  of  weight,  both  in  nitre  and  tartar  vitriolate  ; 
unlefs  he  meant  by  the  weight  of  the  fait  of  rartar  the 
weight  of  the  mere  alkaline  part  diftinct  from  the  fix- 
ed air  it  contained  :  and  indeed  one  would  be  tempted 
to  think  he  did  make  the  diftincf  ion  ;  for  in  that  cafe 
the  excefs  of  weight  would  be  nearly  fuch  as  he  de- 
termined it." 

From  Mr  Homberg's  calculations,  he  inferred  that 
one  ounce  (472.5  grains)  of  oil  of  vitriol  contains 
291.7  grains  of  acid.  Mr  Kirwan  computes  the  acid 
only  at  213.3  grains  ;  but  Homberg  made  no  allowance 
for  the  water  contained  in  tartar  vitriolate  ;  and  ima- 
gined the  whole  increafe  of  weight  proceeded  from  the 
acid  that  is  united  in  it  to  the  fixed  alkali.  Now  the  a- 
queous  part  in  560  grains  of  tartar  vitriolate  amounts 
to  36  grains  ;  the  remaining  difference  may  he  attri- 
400  buted  to  the  different  degrees  of  deficcation,  &c. 
Specific  On  the  acetous  acid  Mr  Kirwan    did  not  make   any 

^rarity  of  experiment;  but  by  calculating  from  thofe  of  Horn- 
*rf/Cet°US  kerS>  he  finds  that  the  fpecific  gravity  of  the  pure 
acetous  acid,  free  from  fuperduous  water,  fhould  be 
2.30.  "  It  is  probable  (fays  Mr  Kirwan),  that  its 
affinity  to  water  is  not  ftrong  enough  to  caufe  any  ir- 
regular increafe  in  its  denfity  ;  at  leaft  what  can  be 


acid. 
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exprefled  by  three  decimals  :  and  hence  its  proportion  Contents, 
of  acid  and  water  may  always  be    calculated  from  iti  &-c.<.f  the 
fpecific  quantity  and  abfolute  weight."  Sa!rs- 

An    hundred   parts    of   foliated   tartar,  or,  as    it  '       SJ~~~ w 
fhould  rather  be  called,  acetous  tartar,  contain,  when 
well  dried,  32  of  fixed  alkali,  19  of  acid,  and  49  pans 
of  water. — The  fpecific  gravity  of  the  ftrongeft    con-       401 
centrated  vinegar  yet  made  is  1.069. — ^l  1S  more  dif-  Specific 
ficult  to  find  the  point  of  faturation  with  the  vegetable  gravity  of.' 
than  with  the  mineral  acids,  becaufe  they  contain  a  muci-  ftro"S  vi- 
lage  that  prevents  their  immediate  union  with  alkalies  ;  neSar- 
and  hence  they  are  commonly  ufed  in  too  great  quan- 
tity :  they  ihould  be  ufed   moderately  hot,    and   fufii- 
cient  time  allowed  them  to  unite.  .C2 

From  all  the  experiments  above  related,  .Mr  Kirwan  Vegetable 
concludes,   1.  That  the  fixed  vegetable  alkali  takes  up  fixed  alka- 
an  equal  quantity  of  the  three  mineral  acids,  and  pro-  n  takeb  UP 
bably  of  all  pure  acids;  for  we  have  feen    that   8.2ane(lual 
grains  of  pure  vegetable  alkali,  that  is,  free  from  fix'  S^Li- 
ed  air,  take  up  3.55  grains  of  each  of  thefe  acids  ;  and  neraUcids, 
confequently  100  parts   of  cauftic    fixed  alkali  would 
require  42.4  parts  of  acid  to  faturate  them.     But  Mr 
Bergman  has  found  that  100  parts  of  cauftic  fixed  ve- 
getable alkali  take  up  47  parts  of  the  aerial  acid  ;  which, 
confidering  that  his  alkali  might  contain  fome  water, 
differs  but  little  from  that   already  given.     It  fhould 
feem,  therefore,  that    alkalies   have  a  certain    deter- 
mined capacity  of  uniting  to   acids,   that  is,  to  a  given 
weight  of  acids  ;  and  that  this  capacity  is  equally  fa- 
tiated  by  a  given  weight  of  any  pure  acid  indifcrimi- 
nately.     This  weight  is  about  2.35  of  the   vegetable 
alkali. 

2.  That  the  three  mineral  acids,  and   probably  all  Quantity  of 
pure  acids,  take  up  2.253  times    their  own  weight  of  the  alkali 
pure  vegetable  alkali,  that  is,  are   faturated   by  that  neceffary  to 
quantity.  faturate  the 

3.  That    the  denfity    accruing  to   compound  fub-aci  s" 
fiances,  from  the  union  of  their  compound  parts,  and  increafe  of 
exceeding  its  mathematical  ratio,  increafes  from  a  mi-  denfity  in 
nimum,  when  the  quantity  of  one  of  them  is  very  fmall  compound 
in  proportion  to  that  of  the  other  ;  to  a  ?naximuw,  when  fubftanccs. 
their  qualities  differ  lefs  :  but  that  the  attraction,  on 

the    contrary,   of  that  part  which  is  in  the  fmalleft 
quantity  to  that  which  is  in  the  greater,  is  at  its  maxi-       40. 
mum  when  the  accrued  denfity  is  at  its  minimum  ;  but  Why  de- 
not  reciprocally  :  and  hence  the  point  of  faturation  is  compofi- 
probably  the  maximum  of  denfity  and  the  minimum  of  rions  a« 
ienfible  attraction  of  one  of  the  parts.     Hence  no    de 
compolition  operated  by  means  of  a  fubftance  that  has  C( 
a  greater  affinity  with  onepartof  a  compound  than  with  an£j  other- 
the  other,  and  than  thefe  parts  have  with  each  other,  wife. 
can  be   complete,  unlefs  the  minimum  affinity  of  this       406 
third    fubftance  be  greater  than  the  maximum  affinity  Why  the 
of   the  parts  already  united.     Hence  alfo  few  decom-  *'«porJjoni 
pofttions  are  complete,  unlefs  a   double  affinity  inter-  «  i  u  T 
venes  ;  ana  hence  the    lait    portions  or  the   leparated  ftinately 
fubftance  adhere  fo  obftinately    to  that  with   which  adhere  to 
it  was  firft  united,  as  all  chemifts  have  obferved. —  that  with 
Thus,   though    acids  have  a  greater  affinity  to  phlo-  which  it 
gifton  than  the  earths  of  the  different  metals  have  to  wasunucd-- 
it,  yet    they   can  never    totally   dephlogifticate  thefe  ,cJs°7 
earths  but  only  to  a  certain  degree  ;   fo,   though    at-  nevertota^ 
mofpheric  air,  and  particularly  dephlogifticated  air,  at-  lydephlo- 
tracts  phlogifton  more  ftrongly  than  the  nitrous  acid  giftkate 
does,  yet  not  even  dephlo^iflirp.ted  air  can  deprive  the  metallic 
nitrous  acid  totally  of  its  phlogifton  ;  as  is  evident  from  eartb*« 
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the  red  colour  of  the  nitrous  acid,  when  nitrous  air  and 
dephlogifticated  air  are  mixed  together.  Hence  mer- 
cury precipitated  from  its  folution  in  any  acid,  even 
by  fixed  alkalies,  conltantly  retains  a  portion  of  the 
acid  to  which  it  was  originally  united,  as  Mr  Bayen 
has  fhown.  Thus  alfo  the  earth  of  alum,  when  preci- 
pitated in  like  manner  from  its  folution,  retains  part 
of  the  acid  ;  and  thus  leveral  anomalous  decompoii- 
tions  may  be  explained. 

4.  That  concentrated  acids  are  in  fome  meafare  phlo- 
giiticated,  and  evaporate  by  union  with  fixed  alkalies. 

5.  That,  knowing  the  quantity  of  fixed  alkali  in 
eil  of  tartar,  we  may  determine  the  quantity  of  real 
pure  acid  in  any  other  acid  fubftance  that  is  difficult- 
ly oecompofed  ;  as  the  fedative  acid,  and  thofe  in  ve- 
getables and  animals.  For  10.5  grains  of  the  mild 
alkali  will  always  be  faturated  by  3.55  grains  of  real 
acid  ;  and  reciprocally,  the  quantity  of  acid  in  any 
acid  liquor  being  known,  the  quantity  of  real  alkali 
in  any  vegetable  alkaline  liquor  may  be  found. 

•Having  thus  determined  the  quantity  of  acid  con- 
tained in  the  liquids  of  that  kind  ufually  employed  in 
chemiitry,  as  well  as  the  fpecific  gravities  of  the  acids 
themfelves,  Mr  Kirwan  became  defirous  of  inveftiga- 
ting  the  gravity  of  fixed  and  volatile  alkalies.  But  as 
thefe  fubltances  are  not  eafily  preferved  from  uniting 
themfelves  with  fixed  air,  he  was  led  to  confider  the 
gravity  of  this  in  its  fixed  ftate,  as  an  element  necef- 
fary  for  the  calculation  of  the  quantities  of  the  alkalies. 

To  find  the  fpecific  gravity  of  the  fixed  vegetable 
alkali,  our  author  proceeded  in  a  manner  limilar  to  that 
already  defcribed,  excepting  that  he  weighed  it  in 
ether  inilead  of  fpirit  of  wine.  The  refults  of  his  expe- 
riments are. 

That  too  grains  of  this  alkali  contain  about  6.7 
which,  according  to  Mr  Bergman,  is 
filiceous.  It  pafTes  the  filter  along  with  it  when  the 
alkali  is  not  faturated  with  fixed  air  ;  fo  that  it  feems 
to  beheld  in  folution  in  the  fame  manner  as  in  the  li- 
quor fdlcmn. 

2.  The  quantity  of  fixed  air  in  oil  of  tartar  and  dry 
vegetable  fixed  alkali  is  various  at  various  times,  and 
in  various  parcels  of  the  fame  fait  ;  but  in  the  purer  al- 
kalies it  may  be  reckoned  at  a  medium  21  grains  in 
roo  ;  and  hence  the  quantity  of  this  alkali  may  very 
nearly  be  gueifed  at  in  any  lolution,  by  adding  a  known 
weight  of  any  dilute  acid  to  a  given  weight  of  fuch  a 
folution,  and  then  weighing  it  again  ;  for  as  21  is  to 
too,  fo  is  the  weight  loll:  to  the  weight  of  mild  alkali 
in  fuch  folution.  The  fpecific  gravity  of  mild  and  per- 
fectly dry  vegetable  fixed  alkali,  four  times  calcined, 
free  from  filiceous  earth,  and  containing  21  per  cent,  of 
fixed  air,  was  found  to  be  5.0527.  When  it  contains 
more  fixed  air  the  gravity  is  probably  higher,  except 
when  it  is  not  perfectly  dry  ;  and  hence  the  fpecific 
gravity  of  this  alkali,  whencauflic,  was  fuppofed  by  Mr 
Kirwan  to  be  4.234.  For  this  reafon  the  fixed  alkalies, 
when  united  to  aerial  acid,  are  fpecifically  heavier  than 
when  united  either  to  the  vitriolic  or  nitrous.  Thus 
Mr  R.  Watfon,  in  the  Philofophical  Tranfactions  for 
1770,  informs  us,  that  he  found  the  fpecific  gravity  of 
dry  fait  of  tartar,  including  the  filiceous  earth  it  natu- 
rally contains,  to  be  2.761  ;  whereas  the  fpecific  gravity 
of  vitriolated  tartar  was  only  2.636,  and  that  of  nitre 
1.033.     The  reafon  why  nitre  is  fo  much  lighter  than 
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tartar  vitriolate  is,   that  it  contains  much  more  water, 
and  the  union  of  the  acid  with  the  water  is  lefs  intimate. 

Impure  vegetable  fixed  alkalies,  fuch  as  pearl-aih,  pot- 
afhes,  &c.  contain  more  fixed  air  than  the  purer  kind. 
According  to  Mr  Cavendifh,  pearl-afh  contains  28.4 
or  20.7  per  cent,  of  fixed  air.  Hence  in  lyes  made  from 
thefe  falts,  of  equal  fpecific  gravities  with  thofe  of  a 
purer  alkali,  the  quantity  of  faline  matter  will  proba- 
bly be  in  the  ratio  of  28.4  or  28.7  to  21  ;  but  this  ad- 
ditional weight  is  only  fixed  air.  Much  alfo  depends 
on  their  age  ■,  the  oldeft  containing  moil  fixed  air.  Our 
author  alfo  gives  a  table  of  the  fpecific  gravities  of  differ- 
ent folutions  of  vegetable  fixedalkali,  in  a  manner  fimilar 
to  what  he  had  done  before  with  the  acids.  He  begins 
with  64.92  grains  of  a  folution  containing  26.25 
grains  of  fait,  and  38.67  of  water.  The  accrued  den- 
iity  he  finds  to  be  .050,  the  mathematical  fpecific  gra- 
vity 1.445,-  and  the  fpecific  gravity  by  obfervation 
1.495.  By  continually  diluting  the  folution  contain- 
ing the  fame  quantity  of  fait,  he  brings  the  abfolute 
weight  of  it  at  laft  to  341.94  grains,  of  which  317.49 
are  water ;  the  accrued  denlity  0.01,  the  mathema- 
tical fpecific  gravity  1.061,  and  the  fpecific  gravity  by 
obfervation  1.062. 

In  a  fubfequent  paper  on  this  fubject,  Philofophical 
Transactions,  vol.  72,  p.  179,  our  author  corrects  a 
fmallniiftake  concerning  the  quantity  of  acid  taken  up 
by  10.5  grains  of  mild  vegetable  alkali.  In  his  former 
computations  he  had  made  no  allowance  for  the  fmall 
quantity  of  earth  contained  in  this  quantity  of  alkali  ; 
which,  though  inconfiderable  in  it,  becomes  of  confe- 
quence  where  the  quantities  are  large.  The  error,  how- 
ever, occafioned  by  this  omiflion,  is  fenfiblein  his  calcula- 
tions concerning  the  quantities  of  acid  alkali,  &c.  con- 
tained in  the  neutral  falts,  as  well  as  in  that  concerning 
the  vegetable  alkali.  When  the  correction  is  properly 
made,  he  fays,  it  will  be  found  that  100  grains  of  fuch  al- 
kali, free  from  earth,  water,  andfixed  air,  takeup  46.77 
of  the  mineral  acids,  that  is,  of  the  mere  acid  part ;  and 
100  grains  of  common  mild  vegetable  alkali  take  up 
36.23  grains  of  real  acid.  An  hundred  grains  of  per- 
fectly dry  tartar  vitriolate  contain  30.21  of  real  acid, 
64.61  of  fixed  alkali,  and  5.18  of  water.  Cryftallized 
tartar  vitriolate  lofes  only  out  per  cent,  of  water  in  a  heat 
in  which  its  acid  is  not  ieparated  in  any  degree  ;  and 
therefore  contains  6.18  of  water.  An  hundred  grains 
of  nitre,  perfectly  dry,  contain  30.86  of  acid,  66  of  al- 
kali, and  3.14  of  water  ;  but  in  cryftallized  nitre  the 
proportion  of  water  is  fomewhat  greater  ;  for  100 
grains  of  thofe  cryftals  being  expofed  to  a  heat  of 
1800  for  two  hours,  loft  three  grains  of  theif  weight 
without  exhaling  any  acid  fmell  ,•  but  when  expofed  to 
a  heat  of  200  degrees,  the  fmell  of  the  nitrous  acid  is 
diftinctly  perceived.  Hence  100  grains  of  cryftallized 
nitre  contain  29.89  of  mere  acid,  63.97  of  alkali,  and 
6.14  of  water.  An  hundred  grains  of  digeftive  fait 
perfectly  dry,  contain  29.68  of  marine  acid,  63.47  of 
alkali,  and  6.85  of  water.  One  hundred  grains  of 
cryftallized  digeftive  fait  lofe  but  one  grain  of  their 
weight  before  the  fmell  of  the  marine  acid  is  perceived  ; 
and  hence  they  contain  7.85   grains  of  water. 

Another  miftake,  more  difficult  to  be  corrected,  was 
his  fnppofing  the  mixtures  of  oil  of  vitriol  and  water, 
and  fpirit  of  nitre  and  water,  had  attained   their  maxi- 
mum of  denfity  when  they  had  cooled  to  the  tempera- 
ture 
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tare  of  the  atmofphere ;  which  at  the  time  he  made  the 
experiment  was  between  500  and  6o°  of  Fahrenheit. 
The  mixture  with  oil  of  vitriol  had  been  fuffered  tofland 
fix  hours ;  but  when  the  acid  was  fo  much  diluted  as 
to  occafion  little  or  no  heat,  it  was  allowed  to  Hand  on- 
ly for  a  very  little  time.     Several  months  afterwards, 
however,  many  of  thefe  mixtures  were  found  much 
denfer  than  when  he  firft  examined  them  ;  and  it  was 
difcovered,  that  at  leaft  twelve  hours  reft  was  necef- 
fary  before  concentrated  oil  of  vitriol,  to  which  even 
twice  its  weight  of  water  is  added,  can  attain  its  ut- 
mofl   denfity ;    and   ftill    more   when  a  fmaller  pro- 
portion of  water  is  ufed.     Thus  when  he  made  the 
mixture  of  2519.75  grains  of  oil  of  vitriol,  whofe  fpe- 
cific  gravity  was  1.8 19,  with  180  of  water,  he  found  its 
denfity  fix  hours  after  1.771,  but  after  24  hours  it  was 
1.798  :  and  hence,  according  to  the  methods  of  cal- 
culating already  laid  down,  the  accrued  denlity  was  at 
leaft  .064  inftead  of  .045.     But  by  ufing  oil  of  vitriol 
ftill  more  concentrated,  whofe  fpecific   gravity   was 
1.8846,  he  was  enabled  to  make  a  ftill  nearer  approxi- 
mation ;  and  found,  that  the  accrued  denfity  of  oil  of 
vitriol,  whofe  fpecific  gravity    is  1.8 19,  amounts  to 
0.104,  and  confequently  its  mathematical  fpecific  gra- 
vity is  1. 715.     Six  grains  and  a  half  of  this  oil  of  vi- 
triol contained,  as  has  been  already  obferved,  1.55  of 
mere  acid,  and  the  remainder  was  water.     The  weight 
of  an  equal  bulk  of  water  is  3.79  grains  ;  and  fubtrac- 
ting  from  this  the  weight  of  the  water  that  enters 
into    the  compofition   of  the  oil  of  vitriol,    it   will 
be  found,  that  the  weight  of  a  bulk  of  water  equal  to 
the  acid  part  is  0.84 ;  and  confequently  the  fpecific 
gravity  of  the  mere  acid  part  is  4.226.    Thus,  by  con- 
ftantly  allowing  the  mixtures  to  reft  at  leaft  1 2  hours, 
until  die  oil  of  vitriol  was  diluted  with  four  times  its 
weight  of  water,  and  then  only  fix  hours  before  the 
denlity  of  the  mixtures  was  examined,  he  conftructed 
another  table,  in  which  1000  grains  of  liquor  contain- 
ed 612.05  °f  Pure    acid,    387.95    of' water,  the   ac- 
crued denfity  being  .07,  and  the  mathematical  fpecific 
gravity  1.877.     Increafing  the  quantity  of  water  till 
the  acid  weighed  7000  grains,  and  the  water  6387.95, 
he  found  the  accrued  denfity  .059,  and  the  mathema- 
tical fpecific  gravity  1.069.     By  a  fimilar  correction 
of  his  experiments  on  the  acid  of  nitre,  he  found  its 
denfity  to  be   5.530 ;  a  fimilar  table  was  conftructed 
for  it,  for  which  we  refer  our  readers  to  the  72d  vo- 
lume of  the  Philofophical  Transactions. 

Thefe  experiments  were  made  when  the  thermome- 
ter flood  between  500  and  6o°  of  Fahrenheit ;  but,  as 
it  might  be  fufpected  that  the  denfity  of  acids  is  con- 
fiderably  altered  at  different  degrees  of  temperature,  he 
endeavoured  to  find  the  quantity  of  this  alteration  in 
the  following  manner  :  To  calculate  what  this  denfity 
would  be  at  550,  he  took  fome  dephlogifticated  fpirit 
of  nitre,  and  examined  its  fpecific  gravity  at  different 
degrees  of  heat ;  which  was  found  to  be  as  follows, 
Degrees  Specific 

of  heat.  gravity. 

30  I-4&53 

46  1.4587 

86  1.4302 

T20  1.4123 

The  total  expanfion  of  this  fpirit  of  nitre,  therefore, 
from  30  to  120  degrees,  that  is,  by  900  of  heat,  was 
0.0527;  for  i.465o=4i23+.0527.     By  which  wefee, 
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that  the  dilatations  are  nearly  proportional  to  the  de-  Contents, 
grees  of  heat :  for  beginning  with  the  firft  dilatation  &c.  of  the 
from  30  to  46  degrees,  that  is,  by  16  degrees  of  heat,  Salts. 
we  find  that  the  difference  between  the  calculated  and  *" 
obferved  dilatations  is  only  ^4.^ ;  a  difference  of  no 
confequence  in  the  prefent  cafe,  and  which  might  arife 
from  the  immerfion  of  the  cold  glafs-ball  filled  with 
mercury  in  the  liquor.  In  the  next  cafe  the  differ- 
ence is  ftill  lefs,  amounting:  only  to '_.'__. 

t  /  t  o  J  10000 

With  another,  and  fomewhat  ftronger  fpirit  of  nitre, 
the  fpecific  gravities  were  as  follow  : 

Degrees  Specific 

of  heat.  gravity. 

34  1.4750 

49  1-4653 

150  1-3792 

Here  alfo  the  expanfions  were  nearly  proportional  ta 
the  degrees  of  heat ;  for  1160  of  heat,  the  difference 
between  34  and  150,  produce  an  expanfion  of  0.0958  ; 
and  1 50  of  heat,  the  difference  between  34  and  49, 
produce  an  expanfion  of  0.0097  ;  and  by  calculation 
0.0123  :  which  laft  differs  from  the   truth   only   by 

-I--OTTOO--  484 

From  this  experiment  we  fee,  that  the  ftronger  the  Strong  fpr- 
fpirit  of  nitre  is,  the  more  it  is  expanded  by  the  fame  rit  of  nitre- 
degree  of  heat ;  for  if  the  fpirit  of  nitre  of  the  laft  ex-  more  ex" 
periment  were  explained  in  the  fame  proportion  as  in  Panded  bT 
the  former,  its  dilatation,  by    116   degrees   of  heat,  J^k*  ^ 
fhould  be  0.0679  ;  whereas  it  was  found  to  be  0.0958.  why-5" 

As  the  dilatation  of  the  fpirit  of  nitre  is  far  great- 
er than  that  of  water  by  the  fame  degree  of  heat,  and 
as  it  confifts  only  of  acid  and  water  ;  it  clearly  follows, 
that  its  fuperior  dilatability  mult  be  owing  to  the  acid 
part :  and  hence  the  more  acid  that  is   contained  in 
any  quantity  of  fpirit  of  nitre,  the  greater  is  its  dilata- 
bility.    We  might  therefore  fuppofe,  that  the  dilata- 
tion of  nitre  was  intermediate  betwixt  the  quantity  of 
water  it  contains  and  that  of  the  acid.     But  there 
exifts  another  power  alfo  which  prevents  this  limple  re- 
fult,  vizi  the  attraction  of  the  acid  and  water  to  each 
other,  which  makes  them  occupy  lefs  fpace  than  the 
fum  of  their  joint  volumes ;  and  by  this  condensation  our       425 
author  explains  his  phrafe  of  accrued  denfty.    Taking  Exact 
this  into  the  account,  we  may  confider  the  dilatation  <luant'<7  ef 
of  the  fpirit  of  nitre  as   equal  to  thofe  of  the  quan-  d!.Jatatlt)nr 
tides  of  water  and  acid  it  contains,  minus  th*  "«»- 


con- 


nitre. 


denfation  they  acquire  from  their  mutual  attraction  ; 
and  this  rule  holds  as  to  all  other  heterogeneous  com- 
pounds. _  42s 
To  find  the  quantities  of  acid  and  water  in  fpirit  of  Of  the 


nitre, 


temperature 


whofe  fpecific  gravity  was  found  in  degrees  of  quantities 
different  from  thofe  for  which  the  table  ofacid  and; 


was  conftructed,  viz.  54°,  55%  or  560  of  Fahrenheit,  ™f*rdcJ^' 
the  fureft  method  is  to  find  how  much  that  fpirit  of  fp|";et  0'" 
nitre  is  expanded  or  condenfed  by  a  greater  or  leffer  de-  nitrc, 
gree  of  heat ;  and  then,  by  the  rule  of  proportion, 
find  what  its  denfity  would  be  at  55°.  But  if  this 
cannot  be  done,  we  (hall  approach  pretty  near  the  truth 
if  we  allow  T-J4-  for  every  150  degrees  of  heat  above  or 
below  §5°  °f  Fahrenheit,  when  the  fpecific  gravity 
is  between  1.400  and  1.500,  and  TJL7  when  the  fpe- 
cific gravity  is  between  1.600  and  1.800.- — The  di- 
latations of  oil  and  fpirit  of  vitriol  were  found  to  be  ex- 
ceedingly irregular,  probably  by  reafon  of  a  white 
foreign  matter,  which  is  more  or  lefs  fufptnded  or  dif- 
folvcd  in  it,  according  to  its  greater  or  letter  dilution  ; 

and 
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Contents,  and  this  matter  our  author  did  not  feparate,  as  he  in- 
&c.  of  the  tended  to  try  the  acid  in  the  ftate  in  which  it  is  corn- 
Salts. monly  ufed.     In  general  he  found  that   150  of  heat 

v/—  "  oaufed  a  difference  of  above  TTsTl  in  its  fpecific  gravity, 

4Z7       when  it  exceeds  1.800,  and  of  T-%-  when  its  fpecific 

Dilatation   gravity  is  between  1.400  and  1.300 — The  dilatations  of 

of  fpirit  of  fuirit  of  fait  are  very  nearly  proportional  to  the  degrees 

fait  by  va-  0f  heat,  as  appears  by  the  following  table. 

Degrees  Specific 

of  heat,  gravity. 

33  1.1916 

54  I. i860 

66  1. 1820 

1-28  1.1631 

Hence  T  A.*-  fhould  be  added  or  fubtracted  for  every 
2i°  above  or  below  550,  in  order  to  reduce  it  to  550, 
the  degree  for  which  its  proportion  of  acid  and  water 
was  calculated.     The  dilatability  of  this  acid  is  much 
greater  than  that  of  water,  and  even  than  that  of  the 
4a8       nitrous  acid  of  the  fame  denfity. 
Quantityof      Our  author  next  proceeds  to  confider  the  quantity  of 
pure  acid    pure  acids  taken  up  at  the  point  of  faturation  by  the 
takfnuPby  various  fubflances  they  unite   with. — He  begins  with 
the  mineral  alkali.    Having  rendered  a  quantity  of  this 
cauftic  in  the  ufual  manner,  and  evaporating  one  ounce 
Mineral  al-  of  the  cauftic  folution  to  perfect  drynefs,  he  found  it 
kali  how     to  contain  20.25  grains  of  folid  matter.     He  was  af- 
prepared     fared,  that  the  watery  part  alone  exhaled  during  eva- 
for  thefe     poration,  as  the  quantity  of  fixed  air  contained  in  it 
^-P6""        was  very  fmall,  and  to  diflipate  this  a  much  greater 
heat  would  have  been  requilite  than  that  which  he 
ufed.    This  dry  alkali  was  dilfolved  in  twice  its  weight 
of  water  ;  and  faturating  it  with  dilute  vitriolic  acid, 
he  found  it  to  contain  2.25  grains  of  fixed  air  ;  that  be- 
ing the  weight  which  the  faturated  folution  wanted  of 
being  equal  to  the  joint  weights  of  water,  alkali,  and 

430  fpirit  of  vitriol  employed. 

Quantityof      The  quantity  of  mere  vitriolic  acid  neceffary  to  fa- 
vitriolic      turate  100  grains  of  pure  mineral  alkali  was  found  to 
acid  necef-  ^e  fa  or  fa  grains  ;  the  faturated  folution  thus  farm- 
ar^  toita"  ed  being  evaporated  to  perfect  drynefs  weighed  36.5 
grains;  but  of  this  weight  only   28.38  were   alkali 

431  and  acid;  the  remainder,  that  is,  8.12  grains,  there- 
Quantity  of  fore,  were  water.  Hence  ico  grains  of  Glauber's 
ingredients  fak,  perfectly  dried,  contained  29.12  of  mere  vitriolic 
in  Glau-     acj^  48.6  of  mere  alkali,  and  22.28  of  water.     But 

^er's  fait.    dauber's  faltxryftallized  contains  a  much  larger  pro- 
portion of  water  ;  for  100  grains  of  thefe  cryflals  heat- 
ed red  hot  loll  55  grains  of  their  weight ;  and  this  lofs 
Mr  Kirwan  fuppofes  to  arife  merely  from  the  evapo- 
ration  of  the  watery  part,  and  the  remaining  45  con- 
tained alkali,  water,  and  acid,  in  the  fame  propor- 
tion as  the  100  grains  of  Glauber's  fait  perfectly  dried 
abovementioned.      Then   thefe    45    contained    13.19 
grains  of  vitriolic  acid,  21.87  of  fixed  alkali,  and  9.94 
of  water:  confequently  1 00  grains  of  cry  ftallized  Glau- 
ber's fait  contains  13.19  of  vitriolic  acid,  21.87  of  al- 
434       kali,  and  64.94  of  water. 
Quantityof     On  faturating  the  mineral  alkali  with  dephlogifti- 
minerai  ai-  cated  nitrous  acid,  it  was  found  that  100  grains  of  the 
kali  taken  ai^a\\  took  up  57  of  the  pure  acid  in  the  experiment 
t)hl  -l'fc~    ^e  m0^  depended  upon;  though  in  fome  others  this 
cated  ni-     quantity  varied  by  a  few  grains  :  he  concludes,  there- 
Crous  acid ;  fore,  that  the  quantity  of  alkali  taken  up  by  this  acid 
is  nearly   the  fame  as  that  taken  up  by  the  vitrio- 


lic.    Suppofmg  this  quantity  to  be  57  grains,  then  rco  Contents, 
grains  of  cubic  nitre,  perfectly  dry,  contain  30  of  acid,  &x.  of  the 
52.18  of  alkali,  and  17.82  of  water :  but  cubic  nitre  ^alts- 
cryftallized  contains  fomething  mere  water  ;  for  100         """"""' 
grains  of  thefe  cryflals  lofe  about  four  by  gentle  dry- 
ing ;  therefore  100  grains  of  the  cryftallized  fait  con- 
tain 28.8  of  acid,  50.09  of  alkali,  and  21. 11  of  wa- 

'■er"  433 

An  hundred  grains  of  mineral  alkali  require  from  By  mariae 

63  to  66  or  67  grains  of  pure  marine  acid  to  faturate  aci(k 
it ;  but  Mr  Kirwan  fuppofes  that  one  reafon  of  this 
variety  is,  that  it  is  exceeding  hard  to  hit  the  true 
point  of  faturation.  Allowing  66  grains  to  be  the 
quantity  required,  then  100  grains  of  perfectly  dry 
common  fait  contain  nearly  35  grains  of  real  acid, 
53  of  alkali,  and  13  of  water;  but  100  grains  of  the 
cryftallized  fait  ]ofe  five  by  evaporation  ;  fo  that  100 
grains  of  thefe  cryflals  contain  33.3  of  acid,  50  of  al- 
kali, and  16.7  of  water. 

The  proportion  of  fixed  air,  alkali,  and  water,  was  proportion 
thus  invefligated  :  200  grains  of  thefe  cryflals  were  of  fixed  air, 
difTolved  in  240  of  water  ;  the  folution  was  faturated  alkali,  and 
by  fuch  a  quantity  of  fpirit  of  nitre  as  contained  40  water,  in- 
of  pure   nitrous  acid ;   whence  it  was  inferred  that  y*-'fl»gated 
thefe  200  grains  of  fait  of  foda  contained   70  of  pure  ty  '  ~-ls  a" 
alkaline   fait.      The   faturated  folution   weighed    40 
grains  lefs  than  the  fum  of  its"  original  weight,  and 
that  of  the  fpirit  of  nitre  added  to  it ;  confequently  it 
loft  40  grains  of  fixed  air.     The  remainder  of  the  ori- 
ginal weight  of  the  cryflals  therefore  muft  have  been 
water,  viz.  90  grains.     Confequently  ico  grains  of 
thefe  cryflals  contained  35  of  alkali,  20  of  fixed  air,       .,* 
and  45  of  water.     This  proportion  differs  confiderably  Differences 
from  that  afTigned  by  Mr  Bergman  and  Lavoifier,  which  with  M. 
our  author  imputes  to  their  having  made  ufe  of  foda  Bergman 
recently  cryftallized  ;  but  Mr  Kirwan's  had  been  made  ^nd  Lavol_ 
for  fome  months,  and  probably  loft  much  water  and    er  atc"d 
fixed  air  by  evaporation,  which  altered  the  proportion  for, ' 
of  the  whole.     According  to  the  calculations  of  Berg- 
man and  Lavoifier,   100  grains  of  this  alkali  take  up 
80  of  fixed  air.     The  fpecific  gravity  of  the  cryflalli- 
zed  mineral   alkali,  weighed  in  ether,  found  to  be 
1. 421.  .  436 

The  proportion  of  the  different  ingredients  in  vo-  Propor- 
latile  alkalies  can  only  be  had  from  the  experiments  tiensof  iii- 
lately  made  by  Dr  Prieflley  concerning  alkaline  air.  pedien*s 
He  informs  us,  that  J^  of  a  meafure  of  this,  and  one  inT°'atlle 
meafure  of  fixed  air,   faturate  one  another.      Then, 
fuppofmg   the  meafure  to  contain  100  cubic  inches, 
l?S  cubic  inches  of  alkaline  air  take  up  ico  of  fixed 
air;  but  185  cubic  inches  of  alkaline  air  weigh  at  a 
medium  42.55  grains,  and  ico  cubic  inches  of  fixed 
air  weigh  57  grains;  therefore  ico  grains  of  pure 
volatile  alkali,  free  from  water,  take  up   134  of  fix- 
ed air. 

On  expelling  its  aerial  acid  from  a  quantity  of  this 
volatile  alkali  in  a  concrete  flate,  and  formed  by  fub- 
limation,  he  found,  that  53  grains  of  it  were  fixed 
air  :  according  to  the  preceding  calculation,  ico  grains 
of  it  fhould  contain  39.47  of  real  alkali,  and  7.53  of 
water,  the  reft  being  fixed  air. — On  faturating  a  quan- 
tity with  the  vitriolic,  nitrous,  and  marine  acids,  100 
grains  of  the  mere  alkali  were  found  to  take  up  106 
of  mere  vitriolic  acid,  115  of  the  nitrous,  and  130  of 
the  marine  acid.     The  fpecific  gravity  of  the  volatile 
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alkali  weighed  in.  ether  (b)  was  1.4076.  The  propor- 
tion of  water  in  the  different  aininoniacal  falts  could  not 
be  found  on  account  of  their  volatility  ;  but  was  iup- 
pofed  to  be  very  fmall,  as  both  volatile  alkali  and 
fixed  air  cryftallize  without  the  help  of  water  when  in 
an  aerial  Hate. 

In  making  experiments  on  calcareous  earth,  it  was 
firit  diifolved  in  nitrous  acid  ;  and  after  allowing  for 
the  lofs  of  fixed  air  and  water,  100  grains  of  the  pure 
earth  was  found  to  take  up  104  of  nitrous  acid;  but 
only  91  or  92  of  mere  vitriolic  acid  were  required  to 
precipitate  it  from  the  nitrous  folution. 

Of  the  marine  acid  100  grains  of  the  pure  calcare- 
ous earth  require  112  for  their  folution.  The  liquor 
at  firfl  is  colourlefs,  hut  acquire^  a  greenilli  colour  by 
flanding. 

Natural  gypfum  varies  in  its  proportion  of  acid, 
water,  and  earth  ;  too  grains  of  it  containing  from 
32  to  54  of  acid  and  likewife  of  earth,  and  from  26  to 
32  of  water.  The  artificial  gypfum  contains  32  of 
earth,  29.44  of  acid,  and  38.56  of  water.  When 
well  dried,  it  lofes  about  24  of  water ;  and  therefore 
contains  42  of  earth,  39  of  acid,  and  19  of  water,  per 
hundred. 

Nitrous  felenite  (folution  of  calcareous  earth  in  ni- 
trous acid)  carefully  dried,  contains  33.28  of  acid,  32 
of  earth,  and  34.72  of  water. 

The  fame  quantity  of  marine  felenite  (folution  of 
calcareous  earth  in  marine  acid),  well  dried,  in  fuch  a 
manner  as  to  lofe  no  part  of  the  acid,  contain  of  the 
latter  42.56,  of  earth  38,  and  of  water  19.44. 

Magnefia,  when  perfectly  dry  and  free  from  fixed 
air,  cannot  be  diilblved  in  any  of  the  acids  without 
heat.  Even  the  flrongefl  nitrous  acid  did  not  act  up- 
on it  in  24  hours  in  the  temperature  of  the  atmolphere  ; 
but  in  a  heat  of  180°,  the  mineral  acids,  diluted  with 
four,  or  even  fix,  times  their  quantity  of  water,  had  a 
very  fenfible  effect  upon  it ;  but  the  quantity  of  acid 
diflipated  by  heat  rendered  it  impoflible  to  afcertain 
how  much  was  neceifary  for  folution,  except  by  preci- 
pitation after  it  had  been  diifolved.  For  this  pnrpofe 
the  cauftic  vegetable  alkali  was  employed  ;  by  which 
it  appeared  that  100  grains  of  pure  magnefia  take  up 
125  of  mere  vitriolic  acid,  132  of  the  nitrous,  and  140 
of  the  marine.  All  of  thefe  folutions  appeared  to  con- 
tain fomething  gelatinous;  but  none  of  them  reddened 
vegetable  blues;  and  that  in  the  marine  acid  became 
greenifh  on  flanding  for  fome  time. 

An  hundred  grains  of  perfectly  dry  Epfom  fait  con- 
tain 45.67  of  mere  vitriolic  acid,  36.54  of  pure  earth, 
and  17.83  of  water.  Solution  of  common  Epfom  fait, 
however,  reddens  vegetable  blues,  and  therefore  con- 
tains an  excefs  of  acid.  A  like  quantity  of  nitrous 
Epfom,  well  dried,  contains  35.64  of  acid,  27  of  pure 
earth,  and  37.36  of  water.  The  folution  of  marine 
Epfom  cannot  be  tolerably  dried  without  lofing  much 
of  its  acid  together  with  the  water.  The  fpecific  gra- 
vity of  this  earth  is  2.3296. 

Mofl  writers  on  chemiflry  have  faid  that  earth  of 
alum  contains  fcarce  any  fixed  air ;  but  Mr  Kirwan 
Vol.  IV. 


found  that  it  contained  no  lefs  than  26  per  cent,  though  Cor.ttnrs, 
it  had  been  previoully  kept  red-hot  for  half  an  hear.  &c-  <>f  thi 
It  diifolved  with  a  moderate  effervefcence  in  acids  un-  Salts. 
til  the  heat  was  railed  to  2200  ;  after  which  the  folu- 
tion was  found  to  have  loft  weight  in  the  proportion 
abovementioned.  447 

An  hundred  grains  of  this  earth,  deprived  of  the  Quantity 
fixed  air,  require  133  of  the  pure  vitriolic  acid  to  dif-  ofingre- 
folve  them.     The  folution  was  made  in  a  very  dilute  ~lents  m 
fpirit'of  vitriol,  whole  fpecific  gravity  was  1.093,  and  a  um* 
in  which  the  proportion  of  acid  to  the  water  was  near- 
ly as  1  to  14.     It  contained  a  flight  excefs  of  acid, 
turning  the  vegetable  blues  to  a  brownifh  red  ;  but  it 
cryflaliized  when  cold,  and  the  cryflals  were  of  the 
form  or"  alum.     Our  author,  therefore,  is  of  opinion, 
that  this  is  the  true  proportion  of  acid  and  earth  to  be 
ufed  in  the  formation  of  that   fait,  though  there  was       44g 
not  water  enough  to  form  large  cryflals.     Perceiving  This  fait  al- 
that  the    liquor    contained    an    excefs  of  acid,  more  ways  con- 
earth  was  added;  but  thus   it   was   found  impoflible tain' an  «- 
to    prevent    it    from    tinging    vegetable    blues    of    acefsofand. 
red    colour   until    a    precipitation    was  formed  :    and 
even  when    this  was    the  cafe,  though  one  part  of 
the  fait  fell  in  the  form  jufl  mentioned,  yet   the    reft 
would  flill  redden  vegetable  blues  as  before  ;  though 
here    our    author    doubts    whether    this    be    a   mark 
of  acidity.     An  hundred  grains  of  alum,  when  dried, 
contain  42.74  of  acid,  32.14  of  earth,  and  25.02  of 
water ;  but  cryflaliized  alum  lofes  4\per  cent,  by  defic- 
cation  :  therefore   100  grains  of  it  contain   23.94  of       44g 
acid,  and  58.06  of  water.     An  hundred  grains  of  this  Proportion 
pure  earth  take  up,  as  near  as  can  be  judged,   153  of  of  pure 
pure  nitrous  acid.     The  folution  flill  reddened  vege-  eartn  °f 
table  blues  ;  but  after  the  above  quantity  of  earth  was  alu™  ta^en 
added,  an   infoluble  fait  began  to  precipitate.     The"p    y  m.",. 
folution,  when  cold,  became  turbid,  and  could  not  be 
rendered  quite  clear  by  500  times  its  quantity  of  wa-       4r0 
ter.     An  hundred  and  feventy-three  grains  of  pure  r.y  marine 
marine  acid   are  required   lor  the  diffolution  of   100  acid, 
grains  of  earth  of  alum,  but  the  liquor  flill  reddened 
vegetable  blues.     After  this  an  infoluble  fait  was  form- 
ed ;  but  it  is  difficult  to  afcertain  the  beginning  of  its 
formation    precifely   both  in   this  and  the  preceding 
cafes.     The  fpecific  gravity  of  pure  argillaceous  earth, 
containing  25  per  cent,  of  fixed  air,  is  1.9901.  .^ 

In  the  experiments  made  by  our  author  on  metals,  Experi- 
the  acids  employed  were  fo  far  dephlogiflicated  as  to  ments  on 
be  colourlefs  ;  the  metals  were  for  the  moil  part  redu-  metals. 
ced  to  filings,  or  to  fine  powder  in  a  mortar.     They       4-5Z 
were  added  by  little  and  little  to  their  refpective  men-  ^j  "fdif- 
flrua  ;  'much  more    being  thus  diffolved  than  if  the  f„iving 
whole  had  been  thrown  in  at  once,  and  the  folution  them, 
was  performed  in  glafs  vials  with  bent  tubes. 

An  hundred  grains  of  bar-iron,  in  the  temperature  Proportion 
of  560,  require  for  their  folution  190  grains  of  the  real  of  iron  ta- 
acid,  whofe    proportion    to  that  of  the  water,    wiih  k<-n  upby 
which  it  fliould  be  diluted,  is  as  1  to  8,   10,  or  12  the  vitriolic 
It    would  act  on  iron,    though    its   proportion    were a     ' 
greater  or  leffer,  though  not    fo  vigoroufly ;  but  by 
applying  a  heat  of  2000  towards  the  end,  123  grains 
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of  real  acid  would  be  fufEcient.  Tlie  air  produced  by 
this  folution  is  entirely  inflammable,  and  generally 
amounts  to  115  cubic  inches. 

By  the  afliftance  of  a  ftrong  heat,  iron  is  alfo  foluble 
iii  the  concentrated  vitriolic  acid,  though  in  iiuallcr 
quantity  ;  and  inftead  of  inflammable  air,  a  large  quan- 
tity of  vitriolic  air  is  produced,  and  a  little  iuiphur  is 
fiibliflied  towards  the  end.  The  reafon  of  this  is,  that 
the  concentrated  vitriolic  acid,  containing  much  lei's 
fpecific  fire  than  the  dilute  kind,  cannot  expel  the 
phlogifton  in  the  form  of  inflammable  air  (which  ab- 
forbs  a  vaft  quantity  of  tire),  but  unites  with  it  when 
further  dephlegmated  by  heat,  and  thus  forms  both  vi- 
triolic air  and  fulphur.  An  hundred  grains  of  iron 
diflblved  without  heat  afford  more  than  400  of  vitriol  ; 
and  100  grains  of  vitriol,  when  cryftallized,  contain 
25  of  iron,  20  of  real  acid,  and  55  of  water.  When 
calcined  nearly  to  rednefs,  thefe  cryftals  lofe  about  40 

456  psr  cent,  of  water. 

Solution  of  The  calces  of  iron  are  foluble  in  the  vitriolic  acid 
thecakesof  according  to  the  quantity  of  phlogifton  they  contain  ; 
iron  m  vi-  t^e  more  Dhlogifticated  being  more  readily  foluble,  and 
tnohc  acid.  thofe  whi*ch  arc  deplllogifticarea  kfs  fo.     The  latter 

not  only  require  more  real  acid  for  their  folution,  but 

457  afford  only  a  thick  liquor  or  magma  by  evaporation. 
That  ofthe  inftead  of  cryftals  like  the  others.  Hence  alfo  folu- 
dephlogif-  tions  of  iron,  when  newly  made,  diminilh,  and  confe- 

quently  pblogifticate,  the  fuperincumbent  air  by  their 
gradual  emiflion  of  phlogifton  ;  at  the  fame  time  that 
the  calx,  becoming  more  and  more  dephlogifticated, 
gradually  fails  to  the  bottom,  unlefs  more  acid  be  added 
to  keep  it  in  folution. 

An  hundred  grains  of  iron  require  for  their  folution 
of  irondif-in  nitrous  acid  i/)2  grains  of  real  acid,  fo  diluted  that 
its  proportion  to  water  iliould  be  as  1  to  13  01-14; 
and  when  this  laft  proportion  is  ufed,  the  heat  of  a 
candle  may  be  employed  for  a  few  feconds,  and  the 
accefs  of  common  air  prevented.  Thus  about  18  cubic 
inches  of  nitrons  air  are  produced,  the  reft  being  ab- 
forbed  by  the  folution,  and  no  red  vapours  .appear. 
Eat  if  the  proportion  of  acid  and  water  be  as  1  to  8 
or  10,  a  much  greater  quantity  of  metal  will  be  de- 
phlogifticated by  the  application  of  heat,  though  very 
little  of  it  be  held  in  folution  Thus,  from  100  grains 
of  nitrous  0f  iron  ty[r  Kirwan  has  obtained  83.87  cubic  inches  of 
air  obtain-  njtrous  air  .  anc}  by  diftilling  the  folution,  a  ftill  greater 
ed  from      qaaillqry  may  be  obtained  which  had  been  abforbed. 

tniS  folu-         i  ,  r  1  ■  r  1      ■  r  •  .1 

tjon  The  reafon  that  nitrous  folutions  of  iron  or  other  me- 

460       tals  yield  no  inflammable  air  is,  becaufe  this  acid  has 

Whynoin-lefs  affinity  to  water,  and  more  to  phlogifton,  than  the 

flammable  vitriolic,  and  likewife  contains  much  leisfire  than  either 
that  or  the  marine  (fee  n°  278)  ;  and  therefore  unites 
with  phlogifton,  inftead  of  barely  expelling  it.  Hence 
alfo  the  vitriolic  acid,  though  united  with  30  times  its 
weight  of  water,  will  ftill  vifibly  act  on  iron,  and  fe- 

on  iron in    parate  inflammable  air   in    the  temperature  of  550; 

a  much       whereas  nitrous  acid,  diluted  with  15  times  its  weight 
of  water,  has  no  perceptible  effect  on  the  metal  in  that 
temperature.     The  calces  of  iron,  if  not  too  much  de- 
phlogifticated, are  alfo  foluble  in  the  nitrous  acid. 
Two  hundred  and  fifteen  grains  of  real  marine  acid 

Iron  taken  are  required  for  the  folution  of  100  grains  of  iron. 

up  by  the  When  the  proportion  of  water  to  the  acid  is  as  four  to 
one,  it  effervefces  rather  too  violently  with  the  metal ; 


E     M     I     S     T     R     Y.  Theory. 

and  heat  is  rather  prejudicial,  as  it  volatilizes  the  acid.  Contents, 


No  marine  air  flies  off ;  and  the  quantity  of  inflam-  &c-  °f  tn« 

mable  air  is  exactly  the  fame  as  with  diluted  vitriolic  S3^-a- 

acid.     The  calces  of  iron  are  alio  foluble  in  marine        ^ 

acid,  and  may  be  dillinguiilied  by  their  reddifh  colour  Calces  of 

when  precipitated  by  fixed  alkalies,  while  the  precipi-  iron  preci- 

tates  of  the  metal  are  preenilh.  pirated  of 

An  hundred  and  eiefluy  -three  grains  of  real  vitriolic  a  Tean'}a 
•  1  ij-i  iij         •  r  colour  from 

acid  are  required  to  dinoive  an  hundred  grains  of  cop-  their  fciu_ 

per ; 

to  j 


the  proportion  of  acid  to  that  of  water  being  as  1 
5,  or  at  leaft  as  1  to  1.7  ;  and  a  ftrong  heat  muft  rine  acid. 
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alfo  be  applied.  Mr  kirwan  fays  he  never  could  diifolve       464 
the  whole  quantity  of  copper;  but  to  diifolve  a  given  Proportion 
quantity  of  it,  a  ftill  greater  heat  muft  be  employed  in  j  ffc?pplr 
the  proportion  of  28  to  ico  ;  but  this  reiiduum  alfo  is  b    vitri0iic 
foluble  by  adding  more  acid.     Copper  dephlogifticated  ac;d. 
in  this  manner  is  foluble  by  adding  warm  water  to  the 
mafs.  ...  465 

By  treating  128  grains  of  copper  in  this  manner,  we  Tnfiamma- 
obtain  n  cubic  inches  of  inflammable  air  and  65  ofblesndvi- 
vitriolic  acid  air.    When  inflammable  air  was  obtained,  tricslie  acid 
however,  our  author  tells  us  the  acid  was  a  little  more  air  obtai"- 
aqueous.     The  reafon  why  copper  cannot  be  drphlo-  iut;onof 
gifticated  by  dilute  vitriolic  acid,  or  even  by  the  con-  copper  in 
centrated  kind   without  the  affiitance  of  heat,  is  its  vitriolic  a.-, 
ftrong  attraction  to  phlogifton,  s.nd  the  great  quantity  c»d. 
it  contains.  -  i4^- 

An  hundred  grains  of  vitriol  of  copper  contain  27     .IV"3 
of  metal,   30  of  acid,  and  43  of  water  ;   28  of  which  not  t>eaft_ 
laft  are  loft  by  evaporation  or  flight  calcination.     An  ed  upon  by- 
hundred  grains  of  copper,  when  diflblved,  afford  373  dilute  vi- 
of  blue  vitriol.  triolicacid. 

An  hundred  grains  of  copper  require  130  of  pure       4"7. 
nitrous  acid  for   their  diflblution.     If  the  acid  be  fo    JOPortIOH 
far  diluted  that  its  proportion  of  water  be  as  1  to  14,  Tientsin 
the  alfiftance  of  heat  will  be  neceflary,  but  not  other-  blue  vi- 
wife.     This    folution   affords    67^    inches  of  nitrous  triol. 
air. — The  calces  of  copper  are  foluble  in  the  nitrous       468 
acid.  \  Quantity 

A  like  quantity  of  this  metal  requires  1190  grains  ^fl-^"^ 
of  real'  marine  acid,  as  well  as  the  afliftance  of  a  mode-  by  n;trous 
rate  heat,  to  diifolve  them  ;  the  proportion  of  water  acid, 
being  as  4|  to  1.     By  employing  a  greater  heat,  more       469 
of  the  acid  will  be  requiiite,  as  much  more  will  be  dif-  In  marine 
fipated  :  the  concentrated  acid  ads  more  vigoroully. —  acid- 
Calces  of  copper  are  likewife  foluble  in  the  marine  a- 
cid,  though  lefs  eafily  than  in  the  nitrous.  470 

The  vitriolic  acid  diffolves  tin  but  in  fmall  quantity  ;  Action  of 
an  hundred  grains  of  the  metal  requiring  for  their  fo-  the  vitrio- 
lution   872  of  real    acid,  whofe  proportion  to  water  ^c  acid  in 
ihould  not  be  lefs  than  1  to  0.9.     A  ftrong  heat  is  alfo tm* 
required.     When  the  action  of  the  acid  has  ceafed, 
fome  hot  water  ihould  be  added  to  the  turbid  folution, 
and  the  whole  again  heated.     The  metal  is  foluble  in       471 
a  more  dilute  acid,  but  not  in  fuch  quantity. — The  Inflamma- 
folution  abovementioned  affords  70  cubic  inches  of  in  ' 

flammable  air. — The  calces  of  tin,  excepting  that  pre 
cipitated  from  marine  acid  by  fixed  alkalies,  are  info 
luble  in  the  vitriolic  acid. 

An  hundred  grains  of  tin  require  1200  of  real  ni-  Tin  diflbl- 
trous  acid;  whofe   proportion  of  water  ihould  be  atvedmm" 
leaft  25  to  1,  and  the  heat  employed  not  exceeding  trcus  acl  * 
6c°.     The  quantity  of  air  afforded  by  fuch  folution  is 
only  10  cubic  inches,  and  it  is  not  nitrous.     The  fo- 
lution 
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Contents,  lution  is  not  permanent ;  for  in  a  few  days  it  depolitcs 
&c.  of  the  a  whitifh  calx,  and  in  warm  weather  burfts  the  vial. 
The  calces  of  tin  are  infoluble  in  this  acid. 

Four  hundred  and  thirteen  grains  of  pure  marine 
acid  are  required  to  diflblve  loo  grains  of  tin,  the  pro- 
portion of  water  being  as  41  to  1,  The  ainftance  of 
a  moderate  heat  is  alfo  required.  About  90  cubic  in- 
ches of  inflammable,  and  10  of  marine  air,  are  afford- 
ed by  the  folution ;  but  the  calces  of  tin  are  nearly 
infoluble  in  this  acid. 

An  hundred  grains  of  lead  require  600  grains  of 
real  vitriolic  acid  for  their  folution,  the    proportion 
being  not  lefs  than  1  of  acid  to  ,7r  of  water  ;  and  it 
will  ltill  be  better  if  the  quantity  of  water  be  lefs  :  for 
which  reafon,  as  in  copper,  a  greater  quantity  of  me- 
tal lhould  be  employed  than  what  is  expected  to  be 
diflblved.     A    ftrong  heat  is  alfo   requilite  ;    and  hot 
water  ihould  be  added  to  the  calcined  mafs,  though  in 
Scarce  fo-   fmall  quantity,  as  it  occalions  a  precipitation. — This 
luble  in       metal  is  alfo  foluble,  but  very  fparingly,  in  dilute  vi- 
dilute  vi-     triolic  acid.  Its  calces  are  fomethino;  more  foluble.    An 
tnohcacid.  hundred  grains  of  vitriol  of  lead,  formed  byprecipita- 
.-6       tion,  contain  73  of  lead,  1 7  of  real  acid,  and  10  of  water. 
With  ni-         With  fpirit  of  nitre,   78  grains  of  real  acid  are  re- 
trous  acid,  quired  for  the  folution  of  100  of  lead,  with  the  atfift- 
ance  of  heat  towards  the  end.     The  proponion  of  acid 
to  that  of  water   may  be  about   1  to  11  or    12.     This 
folution  produces  but  eight  cubic  inches  of  air,  which 
is  nitrous.     The  calces  of  the  metal  are  foluble  in  this 
acid ;   but  lefs  fo  when  much  dephlogifticated.     An 
hundred  grains  of  minium  require  81  of  real  acid.     An 
hundred  grains  of  nitrous  fait  of  lead  contain  about  60 
of  the  metal. 

Six  hundred  grains  of  the  real  marine  acid  are  re- 
quired for  the  folution  of  100  grains  of  lead  ;  the  fpe- 
cinc  gravity  of  the  acid  being  1.141,  though  more 
would  be  diflblved  by  a  ftronger  acid. — The  calces  of 
lead  are  more  foluble  in  this  acid  than  the  metal  itfelf. 
An  hundred  grains  of  minium  require  327  of  real  acid; 
but  white  lead  is  much  lefs  foluble.  The  fame  quan- 
tity of  plumbum  corneum,  formed  by  precipitation, 
contain  72  of  lead,  18  of  marine  acid,  and  10  of  water. 
An  hundred  grains  of  lilver  require  5^0  of  real  vi- 
triolic acid  to  diflblve  them  ;  the  proportion  of  acid  to 
water  being  not  lefs  than  as  1  to  T8„-  :  and  when  fuch  a 
concentrated  acid  is  ufed,  it  acts  (lightly  even  in  the 
temperature  of  6o°  ;  but  a  moderate  heat  is  required 
in  order  to  procure  a  copious  folution.  The  calces  of 
filver  formed  by  precipitation  from  the  nitrons  acid 
with  fixed  alkalies  are  foluble  even  in  dilute  vitriolic 
acid  without  the  alfiftance  of  heat.  An  hundred  grains 
of  vitriol  of  filver,  formed  by  precipitation,  contain  74 
grains  of  metal,  about  17  of  real  acid,  and  9  of  water. 

An  hundred  grains  of  the  pureft  filver  require  for 
their  folution  36  of  nitrons  acid,  diluted  with  water 
in  the  proportion  of  one  part  of  real  acid  to  lix  of 
water,  applying  heat  only  when  the  folution  is  almoft 
faturated.  If  the  fpirit  be  much  more  or  much  lefs 
dilute,  it  will  not  aft  without  the  afliftance  of  heat. 
The  laft  portions  of  filver  thus  taken  up  afford  no 
air.  Standard  filver  requires  about  38  grains  of  real 
acid  to  diflblve  the  fame  proportion  of  it ;  and  the  fo- 
lution affords  20  cubic  inches  of  nitrous  air  ;  whereas 
100  grains  of  filver  revived  from  luna  cornea  afford 
about  14. 
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Mr  Kirwan  has  never  beer,  able  to  diflblve  filver  in  Contents, 
the  marine  acid,  though  Mr  Baycn  fays  he  effected  &'c  of  the 

the  diflblution  of  three  grains  and  a  half  of  it  by  dige-  Salts- 

ftion  fome  fome  days  with  two  ounces  of  ftrong  Ipirit  of       7%o~ 
fait.     Newman  informs  us  alfo,  that  leaf-filver  is  cor-  of  the  dif- 
roded  by  the  concentrated  marine  acid.    It  is  diflblved,  folution  of 
however,  by  the  dephlogifticated  fpirit  of  fait,  as  well  filver  in 
as  by  the  phlogifticated  acid  when  reduced  to  a  ftate  ma"nc 
of  vapour.     An  hundred  grains  of  luna  cornea  contain  aci  ' 
75  of  lilver,   18  of  acid  and  7  of  water.  ^gj 

Mr  Kirwan  found  that  kind  of  aqua  regia  to  fucceed  Beft'tind 
bell  in  the  diflblution  of  gold,  which  was  prepared  by  of  aqua  re- 
mixing together  three  parts  of  the  real  marine  acid  gia  for  dif- 
with  one  of  the  nitrous  acid.     Both  of  them  ought  folvinS 
alfo  to  be  as  concentrated  as  poffible  ;  though,  when  g      ' 
this  is  the  cafe,  it  is  almoft   impollible  to  prevent  a 
great  quantity  from  efcaping,  as  a  violent  effervefcence 
takes  place  for  fome  time  after  the  mixture.     Aqua 
regia  made  with  common  fait  or  fal   ammoniac  and 
fpirit  of  nitre,  is  much  lefs  aqueous  than   that  pro- 
ceeding   from    an    immediate    combination   of   both 
acids  ;  and  hence  it  is  the  fitteft  for  producing  cryftals 
of  gold.     Very  little  air  is  produced  by  the  folution  of 
this  metal,  and  the  operation  goes  on  very  flow.     It 
is,  however,  belter  promoted  by  allowing  it  fufficient        .gz 
time,  than  by  applying  heat.     An  hundred  grains  of  Quantity 
gold  require  for  their  folution  246  grains  of  real  acid,  of  gold  ta- 
the  two  acids  being  in  the  proportion  abovementioned.  ken  UP  '>y 
Though  foluble  in  the  dephlogifticated  marine  acid,  it  a^ua  regia. 
is  only  in  very  fmall  quantity,  unlefs  the  acid  be  in  a 
ftate  of  vapour;  for  in  its  liquid  ftate  it  is  too  aque-        .g, 
ous.     In  vitriolic  and  nitrous  acids  it  is  infoluble,  tho'  Calces  of 
the  cakes  are  fomewhat  foluble  in  the  nitrous,  more  gold  folu- 
eafily  in  the  marine,  but  fcarcely  at  all  in  the  vitriolic  ule  in  thc 
acid.     Mr  Kirwan  fays,  that  gold  in  its  metallic  ftate  vitrit;lic 


may  be  diffufed  through  the  concentrated  nitrous  acid,  and, mtrous 
tho'  not  diflblved  in  it ;  contrary  to  the  opinion  of  other  l     '$?. 
chemifts,  who  have  affirmed  that  a  true  diflblution  takes  Gold"can. 
place.  not)  ac- 

An  hundred  grains  of  mercury  require  for  their  fo-  cording-  to 
lution  230  grains  of  real  vitriolic  acid,  whofe  propor-  Kirwan.be 
tion  to  that  of  water  is  as  1  to  JL.     A  ftrong  heat  is  d!iIolved  m 
alfo  requifite,  and  the  air  produced  is  vitriolic.     Pre-  "]c|r°US  a* 
cipitate/><?r  fe  is  Thill  lefs  foluble. — An  hundred  grains       '.g. 
of  vitriol  of  mercury,  produced  by  precipitation,  con-  Mercury 
tain  77  of  metal,   19  of  acid,  and  4  of  water.  with-vitrio- 

In  fpirit  of  nitre,   100  grains  of  mercury  are  diflbl-  lie  acid, 
ved  by  28  of  real  acid,  whofe  proportion  to  the  water      ,4^6.  . 
it  contains  is  as  1  to  I-.-V-.     In  this  acid  the  folution  ^Yu.Pmt 
takes  place  without  heat ;  but  it  may  alfo  be  diflblved  °  nitre' 
in  a  much  more  dilute  acid,  provided  heat  be  applied. 
About  12  cubic  inches  of  air  are  produced  when  heat 
is  not  applied  ;   but  M.  Lavoilier  found  the  produce 
much  greater.  This,  fays  Mr  Kirwan,  was  evidently 
caufed  by  his  tiling  red  or  yellow  fpirit  of  nitre,  which 
already  contains  much  phlogifton.  Precipitate  per  fe  is 
much  lefs  eaiily  diflblved  in  the  nitrous  acid,  which 
Mr  Kirwan  fuppofes  to  be  owing  to  the  attraction  of 
the  aerial  acid.  2(j  4g,$ 

The  marine  acid,  in  its  common  phlogifticated  ftate,  with  ma- 
does  not  act  on  mercury,  at  leaft  in  its  ufiial  ftate  of  rine  acid, 
concentration ;    though    M.    Homberg,    in  the  Paris 
Memoirs  for  the  year  1700,  affirms,  that  he  diflblved 
it  by  feveral  months  digeftion  in  this  acid.     When  de- 
phlogifticated; it  certainly  acts  upon  it,  though  very 
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Contents,    weakly  while  in  a  liquid  ftate.     Precipitate  per  fs  is 
&fc.  of  the  aifo  folable  in  the  marine  acid  with  the  afliilance  of 
Salts. heat.     An  hundred  grains  of  corrofive  fublimate  con- 
tain 77  of  mercury,   16  of  real  acid,  and  lix  of  water. 
The  like  quantity  of  mercurius  dulcis  contains  86  of 
487       metal  and  14  of  acid  and  water. 
Zinc  with       Zinc  requires  for  its  folution  an  equal  quantity  of 
vitriolic      real  vitriolic  acid,  whofe  proportion  to  that  of  water 
«id;  maybe  as  1  to  8,  io,  or  12.     Heat  mult  be  applied 

towards  the  end,  when  the  faturation  is  almoft  com- 
pleted. By  the  help  of  heat  alfo  this  femimetal  is  fa- 
llible in  the  concentrated  vitriolic  acid,  but  a  fmall 
quantity  of  black  powder  remains  in  all  cafes  undif- 
folved.  An  hundred  cubic  inches  of  inflammable  air 
are  produced.  An  hundred  grains  of  vitriol  of  zinc 
contain  20  of  zinc,  22  of  acid,  and  58  of  water.  The 
calces  of  zinc,  if  not  exceedingly  dephlogiiticated,  are 
alfo  foluble  in  this  acid. 

An  hundred  and  twenty-five  grains  of  real  nitrous 
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489       are  required  for  the  folution  of  100  grains  of  this  femi- 
Lefs  metal  metal,  applying  heat  llightly  from  time  to  time.     A 
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concentrated  acid  diffolves  lefs  of  the  metal,  as  a 
c0,nCj"1"  great  quantitity  of  the  menftruum  efcapes  during  the 
effervefcence.  No  nitrous  air  can  be  procured,  the 
acid  being  partly  decompofed  during  the  operation. 
The  calces  of  zinc,  if  not  too  much  dephlogiiticated, 
are  likewife  diflblved  by  the  nitrous  acid. 

An  hundred  grains  of  zinc,  require  for  their  diifoln- 
tion  210  grains  of  real  marine  acid,  the  proportion  of 
it  to  the  water  being  as  1  to  9.     If  a  more  concentra- 
ted fpirit  of  fait  be  made  ufe  of,  a  confiderable  part  of 
it  will  be  diifipated  during  the  effervefcence,  and  confe- 
quently  more  will  be  required  for  the  folution.     The 
calces  of  zinc  are  alfo  foluble  in  the  marine  acid. 
Only  three  grains  of  bifmuth  were  diffolved  by  200 
fcarce  folu- of  oil  of  vitriol,  whofe   fpecific    gravity  was    1.863, 
ble  in  yitri- though  a  ftrong  heat  was  ufed  at  the  fame  time.     A 
greater  quantity  was  indeed  {lightly  dephlogiiticated  ; 
but  when  the  gravity  of  the  acid  was  reduced  to  1.200, 
only  a  tingle  grain  of  the  metal  was  diifolved  by  400 
of  it.     The  calces  of  this  femimetal  are  much  more 
foluble.     Four  cubic  inches  of  vitriolic  air  were  af- 
forded by  the  .folution  of  three  grains  of  bifmuth. 
In  fpirit  cf  nitre,  100  grains  of  real  acid  are  only 
diffolved  in  required  to   dillblve   100  grains  of  the  metal.     The 
fpint  of  ni-  proportion  of  water  to  the  acid  ought  to  be  as  8  or  9 
to  1  ;  in  which  cafe   a  gentle  heat  may  be    applied. 
The  folution    affords  44  cubic  inches  of  nitrous  air. 
493       The  calces  of  bifmuth  are  alfo  foluble  in  this  acid. — 
Scarce  fo-    Only  three  or  four  grains  of  it  were  diffolved  by  400 
of  marine  acid,  whofe  fpecific  gravity  was  1.220. 

About  four  grains  of  nickel  were  diffolved  in  an 
hundred  of  the  concentrated  vitriolic  acid  with  the 
affiftance  of  a  ftrong  heat;  but  its  calces  are  much 
more  foluble. — An  hundred  grains  of  nickel  require 
for  their  folution  112  of  real  nitrous  acid,  whofe  pro- 
portion to  water  is  as  1  to  11  or  12.  The  product  of 
nitrous  air  is  79  inches.  The  calces  are  alfo  foluble. 
A  moderate  heat  is  neceffary  for  the  diifolution  of  the 
metal  ;  but  a  concentrated  acid  acts  fo  rapidly,  that 
much  of  it  is  diftipated. — Only  four  or  five  grains  of 
nickel  arc  diffolved  by  200  of  fpirit  of  fait  whofe  fpe- 
cihe gravity  was  1.220.  An  acid  of  this  degree  of 
flrength  ads  without  the  affiftance  of  heat,  though 
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a  weaker  acid  requires  it,  and  diffolves  ftill  lefs  of  the  Contents, 
metal.     The  calces  of  nickel  are  alfo  foluble  with  dif-  &<=.  of  the 
ficulty  in  this  acid.  Salts. 

Four  hundred  and  fifty  grains  of  real  vitriolic  acid,  *"~^7~ 
whofe  proportion  to  water  is  not  lefs  than  1  to  _/_,  with  ma- 
are  required  for   the  diifolution  of  100   grains  of  co-  rine  acid; 
bait,  allifted  by  a  heat  of  2700  at  leaft.     A   folution       496 
is  obtained  by  pouring  warm  water  on   the  dephlo- c?talt . 
gifticated  mafs. — The  calces  of  cobalt,  however,  are  wj!th  T1.1"" 
more  foluble  ;  fo  that  even  a  dilute  acid  will  ftrve. —  °  1C  acu  ' 
In  fpirit  of  nitre,  the  like  quantity  of  cobalt  requires  w-  j9/  •„• 
220  grains  of  real  acid,  whofe  proportion  to  water  is  0f  nitre  •* 
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as  1  to  4;  giving  a  heat  of  180  towards  the  end. — The 
calces  of  the  metal  are  foluble  in  the  nitrous  acid. 
An  hundred  grains  of  fpirit  of  fait,  whofe  fpecific  gra-  with  fpirit 
vity  is   1.1 78,  diffolves,  with  the  affiftance  of  heat,  of  fait ; 
two  grains  and  a  half  of  cobalt ;  and  a  greater  quanti- 
ty will   be  diifolved  by  an  acid  more  highly  concen- 
trated.— The  calces  of  cobalt  are  more  foluble.  4q0 

An  hundred  grains  of  regulus  of  antimony  require  Regulus  of 
for  their  folution   725    grains  of  real  vitriolic  acid,  antimony 
whofe  proportion  to  water  is  as   1  to  T7_,    affifted   by  ^nh  vitri- 
a  heat  of  4000.     A  large  quantity  of  regulus  mould  ollcacid5 
be  put  into  the  acid  ;  and   the  rcfuiting  fait  requires 
much  water  to  diflolve  it,  as   the  concentrated  acid 
lets  fall  much  when  water  is  added  to  it.     A  lefs  con- 
centrated  acid  will  likewife  dillblve  this  femimetal, 
but  in  fmaller  quantity.    The  calces  of  antimony,  even        r00 
diaphoretic  antimony,  are  ioinewhat  more  folubJe.  Nine  Withni- 
hundred  grains  of  real  nitrous  acid  are  required  for  the  trous  acid, 
folution  of  100  grains  of  regulus  ;  the  proportion  of 
acid  to  the  water  of  the  folvent  being  as  1  to  12,  and 
affifted  by  an  heat  of  no°;  but  the  folution  becomes 
turbid  in  a  few  days.     The  calces  are  much  lefi>  foluble        r0i 
in  this  acid. — Only  one  grain  of  the  regulus  is   dif-  Scarce  fo- 
folved  by  100  of  fpirit  of  fait,  whofe  fpeciiic  gravity  luble  in  the 
was  1.220,  with  the  affiftance  of  a  flight  heat  ;  and  n:anne  a- 
that  which  is    only  1.178    diiiolves  flill  lefs  ;  but  Mr 
Kirwan  is  of  opinion  that  the  concentrated  acidwrould, 
in  a  long  time,  and  by  the   affiftance  of  a  gentle   heat, 
diifolve  much  more.     The  calces  diifolve  more  eafily 
in  the  marine  acid. 

Eighteen  grains  of  regulus  of  arfenic  are  diffolved  Regulus  of 
in  a  heat  of  2500  by  200  grains  of  real  vitriolic  acid,  arfenic 
whofe  fpecific  gravity  is  1.871.     /.bout  feven  of  theie  w<th  vitri* 
parts  cryftallize  on  cooling,  and  are  foluble  in  a  large  ollc  acidv 
quantity  of  water.     The  calces  of  arfenic  are   more        ,^, 
foluble  in  this  acid. —  .An  hundred  and  forty  grains  of  with  ni- 
real  nitrons  acid  are  requifite  for  the  folution  of  100  trous  acid; 
grains  of  regulus  of  arfenic;  the  proportion  of  acid  to 
the  water  being  as  1  to  11.     1  he  folution  affords  102 
cubic  inches  of  nitrous  air,  the  barometer  being  at 
po  and  the  thermometer  at  60.     Calces  of  arfenic  are 
likewife  foluble  in  this  acid.  r04 

An  hundred  grains  of  fpirit  of  fait,  whofe  fpecific  With  fpirit 
gravity  is  1.220,  diifolve  a  grain  and  an  half  of  regu-  of  fait, 
lus  of  arfenic  ;  but  the  marine  acid,  in  its  common 
flate,  that  is.  when  its   gravity  is  under  1.17,  does 
not  at  all  affect  it.    The  arfenical  calces  are  lefs  foluble 
in  this  than  in  the  vitriolic  or  nitrous  acids. 

§  3.  Of  th?  Quantity  nf  I'hlog'ifion  containedin  different 
Subjlances. 

Having  gone  through   all    the  various    bafes  with. 
which  acids  are  ufually  combined,  and  afcertained  the 
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quantity  of  different  ingredients  contained  in  the  com- 
pounds refulting  from  their  union,  we  ought  next  to 
give  an  account  of  our  author's  experiments  011  phlo- 
gifton ;  but  as  his  fentiments  on  that  fubjec"t  are  taken 
notice  of  eifewiiere,  we  ihall  content  ourfelves  with 
briefly  mentioning  the  very  ingenious  methods  by 
which  he  difcovers  the  quantities  of  it  contained  in  va- 
rious kinds  of  air  and  in  fulphur. 

Having  proved  that  inflammable  air,  in  its  concrete 
ftate,  and  phlogifton  are  the  fame  thing,  Mr  Kirwan 
proceeds  to  eftimate  the  quantity  contained  in  nitrous 
air  in  the  following  manner. 

"  An  hundred  grains  of  filings  of  iron,  diflblvedin 
a  Sufficient  quantity  of  very  dilute  vitriolic  acid,  pro- 
duced, with  the  aififtance  of  heat  gradually  applied, 
155  cubic  inches  of  inflammable  air  ;  the  barometer 
being  at  29.5,  and  the  thermometer  between  500  and 
6o°.  Now,  inflammable  air  and  phlogifton  being 
the  fame  thing,  this  quantity  of  inflammable  air  a- 
mounts  to  5.42  grains  of  phlogiilon. — Again,  100 
grains  of  iron  diffolved  in  dephlogiiticated  nitrous  acid, 
in  a  heat  gradually  applied  and  raifed  to  the  utmoft, 
afford  85.87  cubic  inches  of  nitrous  air.  But  as  this 
nitrous  air  contains  nearly  the  whole  quantity  of 
phlogifton  which  iron  will  part  with  (it  being  more 
completely  dephlogiiiicated  by  this  than  any  other 
means),  it  follows,  that  83,87cubicinchesofnitrousair 
contain  at  leafh  5.42  grains  of  phlogifton.  But  it  may 
reasonably  be  thought,  that  the  whole  quantity  of 
phlugiiton  which  iron  will  part  with  is  not  expelled 
by  the  vitriolic  acid,  but  that  nitrous  acid  may  expel 
and  take  up  more  of  it.  To  try  whether  this  was 
really  the  cafe,  a  quantity  of  green  vitriol  was  cal- 
cined until  its  bafis  became  quite  inlipid  ;  after  which 
two  cubic  inches  of  nitrous  air  were  extracted  from 
64grains  of  this  ochre  ;  and  consequently  100  grains, 
would  yield  3.12  cubic  inches  of  nitrous  air.  If  83.87 
cubic  inches  of  nitrous  air  contain  5.42  of  phlogifton  ; 
then  3.12  cubic  inches  of  this  air  contain  0.2  of  phlo- 
gifton. The  nitrous  acid,  therefore,  extracts  from 
100  grains  of  iron  two-tenths  of  a  grain  more  phlo- 
gifton than  vitriolic  acid  does.  Therefore  83.87 
cubic  inches  of  nitrous  air,  containing  nearly  the 
whole  phlogifton  of  the  iron,  have  5.62  of  this  fub- 
ftance.  Hence  100  cubic  inches  of  nitrous  air  contain 
6.7  grains  of  phlogifton." 

With  regard  to  the  quantity  of  phlogifton  in  fixed 
air,  after  proving  at  length  that  it  is  compofed  of 
dephlogiiiicated  air  united  to  the  principle  of  inflam- 
mability, Mr  Kirwan  ascertains  the  quantity  of  the 
latter  in  the  following  manner :  "  DrPrieftley,  in  the 
fourth  volume  of  his  Observations,  p.  380,  has  Satis- 
factorily proved,  that  nitrous  air  parts  with  as  much 
phlogiilon  to  common  air,  as  an  equal  bulk  of  inflamma- 
ble does  when  fixed  in  the  Same  proportion  of  common 
air.  Now,  when  inflammable  air  unites  with  common 
air,  its  whole  weight  unites  to  it,  as  it  conLains  no- 
thing elfe  but  pure  phlogiilon.  Since,  thereSore,  ni- 
trous air  phlogifticates  common  air  to  the  fame  de- 
gree that  inflammable  air  does,  it  muft  part  with 
a  quantity  of  phlogiilon,  equal  to  the  weight  of  a  vo- 
lume of  inflammable  air,  Similar  to  that  of  nitrons  air. 
But  too  cubic  inches  of  inflammable  air  weigh  three 
grains  and  a  half;  therefore  100  cubic  inches  of  ni- 
trous air  part  with  3.5  grains  of  phlogiilon,  when 
they  communicate  their  phlogifton  to  as  much  common 
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air  as  will  take  it  up.      In  this  procefs,  however,  the  Quantityof 


nitrous  air  does  not  part  with  the  whole  of  the  phlo-  I'hlogifton 
gifton  it  contains,  as  appears  by  the  red  colour  it  con-  "!  d'"erent 
ftantly  affumes  when  mixed  with  common  or  dephlo-  .H  "3°ces. 
giilicated  air ;  which  colour    belongs   to    the   nitrous 
acid,  combined  with  the  remainder  of  its  phlogiilon, 
whence  the  acid  produced  is  always  volatile. 

ie  One  meafure  of  the  pureft  dephlogiiiicated  air 
and  two  of  nitrous  air  occupy  but  T*-0  of  one  meafure, 
as  Dr  Prieftley  has  obferved.  Suppofe  one  meafure  to 
contain  too  cubic  inches,  then  the  whole,  very  near- 
ly, of  the  nitrous  air  will  difappear  (its  acid  uniting  to 
the  water  over  which  the  mixture  is  made),  and  97 
cubic  inches  of  the  dephlogiiiicated  air,  which  is  con- 
verted into  fixed  air  by  its  union  with  the  phlogifton 
of  the  nitrous  air;  therefore  97  cubic  inches  of  de- 
phlogiiiicated air  take  up  all  the  phlogifton  which 
200  cubic  inches  of  nitrous  air  will  part  with;  and 
this  we  have  found  to  be  Seven  grains :  thereSore 
a  weight  of  fixed  air  equal  to  that  of  97  cubic  inch- 
es of  dephlogiiiicated  air,  and  7  of  phlogifton,  will 
contain  Seven  grains  of  the  latter.  Now,  97  cubic 
inches  of  dephlogiiticated  air  weigh  40. 74  grains  ;  to 
which  adding  7,  we  have  the  whole  weight  of  the  fix- 
ed air,=47.74  grains,:=83.755  cubic  inches;  and  con- 
sequently 100  cubic  inches  oS fixed  air  contain  8.357 
grains  of  phlogifton,  the  remainder  being  dephlogiiii- 
cated air.  An  hundred  grains  of  fixed  air,  therefore, 
contain  14.661  of  phlogiilon,  and  85.339  °f  elemen- 
tary or  dephlogiiticated  air.  Hence  alfo  100  cubic 
inches  of  dephlogiiticated  air  are  converted  into  fixed 
air  by  7.2165  grains  of  phlogiilon,  and  will  be  then 
reduced  to  the  bulk  of  86.34  cubic  inches.  506 

To  find  the  quantity  of  phlogifton  in  vitriolic  acid  In  vitriolic 
air,  our  author  purfued  the  following  method.  acid  air. 

1.  He  found  the  quantity  of  nitrous  air  afforded 
by  a  given  weight  of  copper,  when  diifolved  in  the 
dephlogiiticated  nitrous  acid,  and  by  that  means  how 
much  phlogifton  it  parts  with. 

2.  He  found  the  quantity  of  copper  which  a  given 
quantity  of  the  dephlogiiticated  vitriolic  acid  could  dif- 
Solve  ;  and  obServed,  that  it  could  not  entirely  Saturate 
itSelS  with  copper  without  dephlogifticating  a  further 
quantity  which  it  does  not  diffolve. 

3.  He  found  how  much  it  dephlogifticates  what  it 
thoroughly  dilfolves,  and  how  much  it  dephlogifticates 
what  it  barely  calcines. 

4.  How  much  inflammable  air  a  given  quantity  of 
copper  affords  when  diifolved  in  the  vitriolic  acid  to 
the  greateft  advantage. 

5.  He  deducts  from  the  whole  quantity  of  phlogi- 
fton expelled  by  the  vitriolic  acid  the  quantity  of  it 
contained  in  the  inflammable  air  ;  the  remainder  fhows 
the  quantity  of  it  contained  in  the  vitriolic  acid  air. 

The  concluSion  deduced  from  experiments,  conduct- 
ed after  this  manner  is,  that  100  cubic  inches  of  vi- 
triolic air  contain  6.6  grains  of  phlogifton,  and  71.2 
grains  of  acid  ;  and  100  cubic  inches  of  this  air  weight- 
ing 77.8  grains,  100  of  it  muft  contain  8.48  grains 
phlogiilon,  and  91.52  of  acid.  507 

To  find  the  quantity  of  phlogifton  in  fulphur,  Mr  Quantity©? 
•Kirwan  propofed  to  eftimate  that  oS  the  fixed  air  pro-  pMogiiton 
duced    during  its  combuftion.     For  this   purpofe   he m  SuJPhur' 
firmly  tied   and  cemented  to  the  open  top   of  a  glafs 
bell  a  large  bladder,  deftined  to  receive  the  air   ex- 
panded by  combuftion;  which  generally  efcapes  when 

this 
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Quantityof  this  precaution  is  not  ufed.  Under  this  bell,  con- 
Phlogifton  tainino-  about  3000  cubic  inches  of  air,  a  candle  of 
ln  ^fferent  fiuplnu*,  weighing  347  grains,  was  placed  ;  its  wick, 
Subltances  ^-^  was  not  continued,  weighing  half  a  grain.     It 

508  was  fupported  by  a  very  thin  concave  plate  of  tin,  to 
Proper  me-  prevent  the  fulphur  from  running  over  during  the  com- 
thod  of  buftion  ;  and  both  were  fupported  by  an  iron  wire  fixed 
burning       ^  a  ^^  ^   a  ^  Q£  water>      As  foon  as   ^he  fulphur 

u  p  ur*  becran  to  burn  with  a  feeble  flame,  it  was  covered  with 
the  bell,  the  air  being  fqueezed  out  of  the  bladder. 
The  infide  of  the  bell  was  ibon tilled  with  white  fumes, 
fo  that  the  flame  could  not  be  feen  ;  but  in  about  an 
hour  after  all  the  fumes  were  thoroughly  fubfided,  and 
the  glafs  become  cold,  as  much  water  entered  the 
bell  as  was  equal  to  87.2  cubic  inches  ;  which  fpace 
our  author  concludes  to  have  been  occupied  by  fixed 
air,  and  which  muft  have  contained  7-287  grains  of 
phlogifton.  The  candle  of  fulphur  being  weighed  was 
found  to  have  loft  20.75  grains;  therefore  20.75 
grains  of  fulphur  contain  7.287  of  phlogifton,  betides 
the  quantity  of  phlogifton  which  remained  in  the  vi- 
triolic air.  This  air  muft  have  amounted  to  20.75 — 
7.287=  13.463  grains,  which,  as  already  fhown,  con- 
tain 1. 41  grains  of  phlogifton.  Therefore  the  whole 
quantity  of  phlogifton  in  20.75  grains  of  fulphur  is 
8.428  ;  of  confequence  100  grains  of  fulphur  contain 

509  59-39  of  vitriolic  acid,  and  40.61  of  phlogifton. 
^Quantity         The  quantity  of  phlogifton    contained    in    marine 
ofphlogif-  acid  air  was  found  by  the  following  method. — Eight 
ton  m  ma-  grajns  0f  copper  diflblved  in  colourlefs  fpirit  of  fait 

vine  acid     .girded  but  4-Q  inches  of  inflammable  air;  but  when 
air.  ,  .     ^  7  ,  n 

the  experiment  was  repeated  over  mercury,  91.28  cu- 
bic inches  of  air  were  obtained.     Of  thefe  only  4.9 
•cubic  inches  were  inflammable  ;  and  consequently  the 
remainder,  86. 3S  inches,  were  marine  air,  weighing 
56.49  grains. — Now  as  fpirit   of  fait  certainly  does 
not  dephlogifticate  copper  more  than  the  vitriolic  acid 
■does,  it  follows,  that  thefe  4.9  cubic  inches  of  inflam- 
mable air,  and  86.38  of- marine  air,  do  not  contain 
more    phlogifton    than  would  be  feparated  from  the 
fame  quantity  of  copper  by   the    vitriolic  acid  ;  and 
iince  100  grains  of  copper  would  yield  to  the  vitriolic 
acid  4.32  grains  of  phlogifton,  8.5  grains  of  copper 
would  yield  0.367  grains  of  phlogifton.     This  there- 
fore is  the  whole  quantity  extracted  by  the  marine 
acid,  and  contained  in  91.28  cubic  inches  of  air  ;   and, 
deducting  from  this  the  quantity  of  phlogifton  con- 
tained in  4.9  cubic  inches  of  inflammable  air  =  0.1 71 
grains,  the  remainder,  viz.  0.367 — 0.171=0.196,  is 
all  the  phlogifton  that  can  be   found  in  86.38  cubic 
inches  of  marine  air.     Then  100  cubic  inches  of  it 
?I0       contain  but  0.227   of  a  grain  of  phlogifton,  65.173 
Why  ma-    grains  being  acid. — Hence  we  fee  why  it  acts  fo  feebly 
rine  acid     onoils,  fpirit  of  wine,  ire.  andwhyitisnotdiflodgedfrom 
acts  fo         any  bafis  by  uniting  with  phlogifton,  as  the  vitriolic  and 
weakly.      nitrous  acids  are,  its  affinity  to  it  being  incontiderable. 

§  4.     Remarks  on  the  Doffrines  of  the  Quant'iiy  and 

fpec'tfic  Gravity  above  delivered. 
2d  510 
Mr  Keir's       To  this  doctrine  of  the  Specific  gravity  and  qnan- 

obje&ions    uty  of  acid  contained  in  different  fubftances,  Mr  Keir 
to  Kir-       jias  made  feveral  objections.     1.  Mr  Kirwan  fuppofes, 
■wan  s  doc-  t]iac  marine  acid  gas  is  the  pure  and  Solid  marine  acid 
divefted  of  all  water  and  other  matter.     Its  apparent 
drynefs  in  this  reSpect,  however,  is  no  argument  that 
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it  really  contains  no  water  ;  for  water  itfelf,  reduced  Remarks 
to  a  State  of  vapour,  poffeffes  no  moiftening  property,  on  the  for- 
There  is  great  reafon  to  believe  that  water  is  a  confti-  mfr  •Doc" 
tuent  part  of  Some   gafes,  and  it  is  certain  that  all  of tnnc 
them   are  capable  of  holding  it  in  Solution.  As  moiSt 
materials,  therefore,  are  employed  in  the  preparation 
of  marine  acid  air,  there  Seems  noreaSon  to  believe,  that 
in  any  way  in  which  Mr  Kirwan  could  obtain  it,  there 
was  reaSon  to  SuppoSe  it  perfectly  free  of  water  ;  in 
which  cafe  the  denlity  of  the  acid  would  be  greater, 
and  its  quantity  fmaller  than  he  fuppofes. 

2.  A  contiderable  part  of"  the  denlity  of  the  acid  ab- 
sorbed in  the  experiment,  probably  aroSe  from  the  con- 
cienfation  which  always  accompanies  the  union  of  a 
concentrated  acid  with  water.  Mr  Kirwan  allows  this 
to  be  the  cafe  with  the  nitrons  and  vitriolic  acids,  but 
thinks  it  too  incontiderable  to  deferve  notice  in  the  ma- 
rine. His  reaSoning,  however,  does  not  appear  Sa- 
tisfactory, or  his  experiments  on  the  Subject  conclu- 
five.  He  obServes,  that  the  length  of  time  taken 
up  in  effecting  an  union  between  the  marine  gas  and 
water,  is  no  argument  againft  their  attracting  one  an- 
other Strongly  when  once  united ;  and  it  is  certain 
that  part  of  this  acid  gas  is  very  quickly  abforbed  by 
water.  He  alSo  finds  fault  with  his  accuracy  in  cal- 
culation ;  and  aflerts,  that  if  matters  are  fairly  Stated, 
the  real  denfity  oS  the  marine  acid  gas  will  be  con- 
siderably leis  than  Mr  Kirwan  makes  it. 

3.  A  great  obstacle  even  to  an  approximation  to- 
wards the  real  denlity  oSthe  acid,  arifes  from  the  con- 
densation which  the  water,  as  well  as  the  acids,  muft 
Suffer  in  the  procefs :  and  in  this  caSe,  where  a  ge- 
neral condensation  takes  place,  he  afks,  a  How 
ihall  we  determine  the  part  of  the  condensation  that 
belongs  to  the  water,  and  the  part  that  the  acid  SuS- ' 
tains?"  This,  with  other  considerations,  makes  Mr 
Keir  "  doubt  oS  the  poflibility  oS  Solving  the  queftion 
concerning  the  actual  denfity  oSpure  and  Solid  acids." 
Theinveftigation  of  the  queftion,  indeed,  he  does  not 
confider  as  a  matter  oS  great  conSequence,  as  every  uSe- 
Sul  application  may  be  obtained,  by  firfit  investigating 
the  comparative  Strengths  oS  different  portions  of  the 
fame  acid  rendered  more  or  lefs  dilute  ;  and  then  by 
finding  out  the  Strength  oS  the  vitriolic,  nitrous,  and 
marine  acids  of  known  dentities,  fo  that  they  may  be 
compared  together.  "  Homberg  (fays  he)  has  the  me- 
rit of  making  the  firft  eflay  towards  this  invefiiga- 
tion.  Bergman  and  Wenzal  have  Supplied  the  de- 
fect of  Homberg,  by  taking-into  consideration  the  gas 
united  with  alkaline  fubftances  ;  and  Mr  Kirwan,  by 
ufing  determinate  quantities  of  acid  liquors  of  known 
dentities,  has  considerably  improved  the  method  of 
Bergman  :  and  wmoever  Succeeds  theSe  able  chemifts 
in  this  inquiry,  may  avail  himSelS  greatly  of  their  la- 
bours, particularly  thofe  of  Mr  Kirwan."  He  con- 
cludes with  Stating  the  reSults  of  the  inquiries  made  by 
the  chemifts  abovementioned  ;  on  which  he  makes  the 
following  remarks. 

"  The  difcordancy  of  thefe  refults  is  very  Striking, 
and  gives  but  an  humiliating  representation  of  the  pre-  fcrences  in 
cition  of  our  prefent  know]  edge  in  chemistry.  A  great  the  calcu- 
part  oS  the  difference  ariSes  undoubtedly  from  the  dif-  lations  of 
ferentviews  in  which  thefe  authors  considered  the  dry-  dlucr,-':K 
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Remarks  a  flate  of  perfect  drynefs  and  purity  ;  which  he  fup- 
on  the  for-p0fec}  t0  cxill  in  the  marine  acid  gas  :  with  which  he 
compared  and  inferred  the  dcnikies  and  quantities  of 
the  nitrous  and  vitriolic  acids,  upon  the  fuppolition 
that  equal  quantities  of  thefe  feveral  acids  are  fatti- 
rated  by  a  given  weight  of  fixed  alkali.  Belides  the 
uncertainty  of  his  principles,  from  which  he  deduces 
the  denfity  and  quantity  of  the  marine  acid,  his  appli- 
cations from  thence  to  deduce  the  denfities  of  the  pure 
nitrous  vitriolic  acids,  being  founded  on  the  above 
fuppolition,  muil  partake  of  its  defects.  The  alkali 
which  he  happened  to  fix  on  as  the  ilandard  by  which 
he  compared  the  ftrengths  of  the  different  acid  liquors, 
in  order  to  determine  the  quantity  of  real  acid  they 
contained,  and  thence  to  determine  their  denfity  in  a 
folid  ftate,  was  the  fixed  vegetable.  Having  found 
that  roo  grains  of  his  real  marine  acid  could  faturate 
215  grains  of  this  alkali,  he  infers,  that  the  fame  pro- 
portion is  applicable  to  the  other  acids  :  and  accord- 
ingly we  find  that  100  grains  of  each  of  the  pure  and 
real  mineral  acids  are  faturated  by  an  equal  quantity, 
viz.  215  grains  of  this  alkali.  But  if  we  examine  the 
other  columns  of  his  table,  we  lhall  at  once  fee,  that, 
in  other  fubftances  foluble  by  acids,  this  equality  does 
not  exift  ;  and  that  every  fucli  fubftance  has  a  ratio 
peculiar  to  itfelf,  with  reipect  to  the  proportions  of 
thefe  acids  necelfary  for  its  faturation.  It  is  evident, 
therefore,  that  if  Mr  Kirwan  had  fixed  on  the  mineral 
alkali,  the  volatile  alkali,  lime,  or  any  other  fub- 
ftance, as  a  ilandard,  inflead  of  vegetable  alkali,  his 
determination  of  the  denfities  of  the  real  vitriolic  and 
nitrous  acids  would  have  been  different  ;  and  as  no 
reafon  can  be  afligned  why  the  vegetable  alkali  or  any 
other  fubftance  fhould  have  the  prerogative  over  the 
reft,  it  is  obvious  that  there  can  be  no  fuch  general 
ilandard,  but  that  each  fubftance  pofleffes  folely  the 
capacity  of  determining  the  proportions  of  the  feveral 
acids  necelfary  for  its  faturation. 

"  The  other  chemifts  wei'e  contented  to  confider  as 
the  pure  and  dry  acid,  that  which  actually  remains  in 
the  neutral  fait,  after  this  has  been  rendered  as  dry  as 
poflible  by  expofure  to  a  red  heat :  and  having  made 
their  alkalies  as  dry  as  they  could,  they  fuppofed  thefe 
alkalies  to  retain  the  fame  weight  in  the  dried  neutral 
fait  ;  and  that  the  augmentation  of  the  weight  gained 
by  the  alkali  during  the  formation  of  the  neutral  fait 
lhowed  the  weight  of  the  dry  acid.  The  uncertainty 
which  affects  this  method  arifes  from  the  different  ca- 
pacities which  different  neutral  falts  may  poffefs  of  re- 
taining more  or  lefs  water,  either  as  a  conftituent  part 
of  the  dry  fait,  or  merely  by  the  ftrength  of  adheiion 
or  affinity.  Neverthelefs,  this  method  being  founded 
folely  on  experiment,  without  any  theoretical  induc- 
tions, feems  to  furnifli  fome  approximation,  not  per- 
haps of  the  abfolute  quantity  of  the  acids  in  their 
drieft  poffible  ftate,  but  of  the  acids  as  they  actually 
exift  in  thefe  falts  comparatively  with  each  other. 
Though  the  difagreements  between  Bergman's  and 
Wenzefs  refults  are  little  in  comparifon  of  the  diffe- 
rence between  them  and  Kirwan's,  yet  as  their  expe- 
riments were  made  nearly  in  the  fame  manner,  and 
upon  the  fame  grounds,  there  feems  to  be  fufficient 
reafon  to  wifh  for  a  careful  repetition  of  their  experi- 
ments, or  of  others  with  the  fame  view,  and  lefs  liable 
to  objections. 


"  The  only  difference  in  the  methods  err. ploy td  Ly  Rm-arks 
thefe  two  celebrated  chemifts  conliftcd  in  the  mode  of  en  the  fcr- 
■iaturation.  Bergman  probably  ufed  the  common  me-  mfr  D°-- 
thod,  but  Wenztl  employed  a  very  peculiar  one.  He  ^ 
added  to  his  alkali  a  greater  quantity  of  acid  than  was 
neceilary  for  the  faturation  ;  and  after  the  alkali  was 
diifolved,  he  added  a  lump  of  zinc,  or  of  oyfter-fnell,  in 
order  to  faturate  completely  the  fuperfiuous  acid.  By 
obferving  how  much  of  the  zinc  or  oyfter-lhell  the  acid 
diffolved,  and  knowing  how  much  of  thefe  fubftances 
was  foluble  in  his  acid  by  former  experiments,  he  in- 
ferred the  quantity  of  acid  left  for  the  faturation  of 
the  alkali.  Having  thus  afcertained  the  quantity  ne- 
celfary to  faturate  the  alkali,  he  mixed  together  the 
proper  proportions  of  thefe,  and  formed  his  neutral 
fait  by  evaporating  the  mixture  and  drying  the  fait 
with  a  red  heat.  Perhaps  the  difference  in  °the  refults 
obtained  by  thefe  two  chemifts  might  arife  from  their 
different  modes  of  ftituration.  The  common  method 
of  ascertaining  the  point  of  faturation  by  means  of 
litmus  or  other  blue  vegetable  juices,  appears  fuffi- 
ciently  exact,  is  limpler,  and  therefore  preferable  to 
that  ufed  by  "VVenzel. 

"  The  ftandardfor  comparing  the  ftrengths  of  acids, 
and  likewife  of  alkalies  with  one  another,  may  be  ei- 
ther an  acid  or  an  alkaline  fubftance  ;  and  if  we  had 
one  of  each,  the  proportion  of  whofe  quantities  requi- 
fite  for  their  mutual  faturation  were  well  afcertained, 
the  conveniency  in  making  the  experiments  would  be 
obvious,  and  the  certainty  greater.  Alkaline,  and  the- 
earthy  fubftances  that  are  foluble  in  acids,  are  feldoin 
pure  enough  for  this  purpofe.  They  generally  con- 
tain quantities,  which  are  not  conftant,  of  fixed  air, 
filiceous  earth,  magnefia,  neutral  falts,  and  inflammable 
matter,  which  render  any  of  thofe  that  are  commonly 
met  with  unfit  for  the  purpofe  without  a  very  fkilful 
and  careful  purification.  The  chemifts  who  have  made 
experiments  to  determine  the  proportions  of  acids  and 
alkalies  requilite  for  each  other's  faturation,  have  fcarce- 
ly  been  explicit  enough  in  explaining  themeans  of  pu- 
rifying the  alkalies  which  they  employed  :  for  thofe  in 
commerce  are  quite  uncertain  in  ftrength  and  purity  : 
and  as  to  the  general  rules  for  making  allowances  for 
any  heterogeneous  fubftances  they  may  contain,  they 
are  quite  inapplicable  to  delicate  experiments.  No 
other  method  feems  proper  for  afcertaining  the  pu- 
rity of  alkalies  but  that  of  cryftallization  :  of  which 
both  the  vegetable  and  mineral  alkalies  arefufceptible, 
efpecially  the  latter,  which  on  account  of  its  being 
more  eafily  reducible  into  cryftals,  is  therefore  prefer- 
able. Thefe  alkaline  cryftals,  however,  are  not  fit  to 
be  ufed  as  a  ftandard,  becaufe  they  either  are  apt  to 
be  fufficiently  dried,  or,  upon  expofure  to  air,  to  lofe 
a  part  of  the  water  of  their  cryftallization,  and  to  fall 
into  powder.  Even  if  they  fhould  be  taken,  as  is  pof- 
fible  with  due  care,  at  the  exact  ftate  of  dry  but  entire 
cryftals,  another  uncertainty  arifes  from  a  property 
which  feems  to  be  common  to  them  all,  namely,  that 
of  retaining  a  greater  or  finaller  quantity  of  water,  ac- 
cording to  the  degree  of  heat  in  which  they  were 
cryftallized  ;  the  colder  the  weather  the  Greater  quan-  .,  ... 
tity  of  water  entering  into  the  compolition  of  the  cry-  j^r  Keu-'s 
ftals.  It  feems  poflible,  however,  to  make  a  pretty  method  of 
accurate  fbndard  of  mineral  alkali  in  the  following  preparing 
manner:  Let  the  alkali  be  purified  by  repeated  folu- an  alkaline 
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tion  and  crystallization,  ufing  only  fuch  as  are  formed 
firft,  and  rejecting  the  remaining  liquors.  Let  the 
pure  cryitals  be  expofed  to  a  dry  air  until  they  have 
completely  efilorefced  or  fallen  into  a  dry  white  pow- 
der ;  which  alteration  may  be  facilitated  bybruiiing 
the  cryitals  and  changing  the  furface  of  the  powder. 
Let  this  powder  be  then  expofed  for  a  certain  and  de- 
terminate time  to  a  conftant  h<-at,  as  that  of  boiling- 
water  for  12  hours  ;  letting  the  furface  expofed  be  in 
fome  given  proportion,  fuppofe  of  a  fquare  inch  to  an 
ounce  of  the  powder  of  cryftals,  and  let  it  be  ftirred 
every  two  hours.  When  thus  dried,  let  them  be  put 
while  hot  into  a  bottle,  and  well  flopped.  This  pow- 
der I  have  found  to  be  an  uniform  and  conftant  ftand- 
ard  for  ascertaining  the  ftrength  of  acids  ;  andalfo,  by 
•comparifon  by  means  of  acids,  of  other  alkaline  fub- 
ftances." 

With  regard  to  an  acid  ftandard,  our  author  re- 
commends oil  of  vitriol ;  which,  he  fays,  as  it  comes 
from  the  hands  of  the  Britifh  manufacturers,  is  of  the 
fpeciric  gravity  of  about  1.846,  but  foon  becomes 
Weaker,  tinlefs  carefully  kept  from  the  external  air  ; 
and  in  general  he  rates  it  at  1.844.  One  Pan  °f  this 
acid  mixed  with  nine  of  water,  is  of  a  very  convenient 
ftrength  for  ufe  ;  and  as  every  ten  grains  of  the  mix- 
ture contain  one  of  the  ftandard  acid,  the  computations 
are  thus  rendered  eafy  :  and  by  thefe  ftandards,  the 
ltrength  of  all  acids,  alkalies,  and  fubftances  folublem 
acids,  may  be  meafured  and  compared  together. 

To  determine  the  fpecific  gravity  of  liquors  with 
accuracy,  our  author  recommendsthe  method  of  weigh- 
ing them  in  a  phial  fitted  with  a  glafs-ftopper,  which 
can  only  enter  a  certain  length  into  the  neck.  In 
this  way,  he  obferves,  no  other  inconvenience  canen- 
fue  than  the  flight  one,  that  the  glafs-ftopper,  by  very 
frequent  ufe,  is  apt  to  wear  itfelf  and  the  neck  of  the 
phial  alfo  ;  fothat  after  a  great  number  of  experiments, 
it  will  at  laft  diminifh,  in  fome  meafure,  the  capacity 
of  the  phial  itfelf.  This,  however,  is  but  very  trifling, 
and  may  be  corrected  at  any  time.  Mr  Keir  has  be- 
fides  found,  that  after  fome  hundreds  of  experiments, 
the  error  amounted  only  to  one  quarter  of  a  grain  in 
101  grains. 

"  The  methods  hitherto  practifed  (fays  he)  for  as- 
certaining the  quantities  of  acids  and  alkalies  contain- 
ed in  neutral  falts,  feem  to  be  liable  to  feveral  objec- 
tions belides  thofe  abovementioned,  ariiing  from  the 
different  proportions  of  water  remaining  in  a  neutral 
fait,  after  expofure  to  a  red-heat,  which  heat  is  alfo 
very  indefinite.  In  boiling  the  faturated  mixture  of 
acid  and  alkali  to  drynefs,  and  afterwards  in  expofmg 
this  fait  to  a  red-heat,  it  has  been  fuppofed  that  nothing 
but  water  is  expelled  ;  and  fome  chemifts,  who  have 
given  the  remits,  have  alfo  determined  the  weight  of 
the  alkali  which  enters  into  the  neutral  mixture,  by 
evaporating  to  drynefs  an  equal  quantity  of  the  alka- 
line folution  which  had  been  employed  in  the  fatura- 
tion,  and  weighing  the  dry  folution,  on  the  fuppofi- 
tion  that  nothing  is  expelled  but  water.  It  is  cer- 
tain, however,  that  in  the  evaporation  both  of  alkalies 
and  neutral  falts,  a  conliderable  portion  of  the  faline 
matter  is  elevated  towards  the  end,  when  the  liquor 
becomes  concentrated  and  acquires  a  degree  of  heat 
confiderably  above  that  of  boiling  water.     The  fol- 
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lowing  method  appears  beft  for  determining  the  rela-  Remarks 
tive  quantities  01   acid  and  alkali,  or  other  fubflance  on  the  for-- 
exilting  in  neutral  falts.  nier  Doc- 

"  To  a  given  number  of  grains,  fuppofe  100  of  the  t,nnes' 
ftandard  vitriolic  acid,  or  to  a  proportionable  quantity  of 
any  other  acid,  add  as  much  ot  the  alkali  or  other  fo- 
luble fubftance  as  is  requilite  for  the  faturation,  and 
note  the  quantity  required,  which  fuppofe  to  be  150 
grains.  We  have  thus  a  folution  of  the  neutral  fait, 
which  is  the  object  of  the  experiment ;  the  quantities 
of  acid  and  balii  contained  in  which  are  known,  and 
the  general  proportion  of  the  quantity  of  the  acid  to 
its  bails  in  the  neutral  fait  determined,  viz.  as  100 
to  1 50.  The  next  thing  to  be  difcovered  is  the  weight 
of  the  dry  neutral  fait  contained  in  this  folution,  in 
order  to  know  the  proportion  of  the  dry  neutral  fait 
to  its  acid  and'baiis.  For  this  purpofe,  let  a  given 
quantity  of  the  fame  neutral  fair,  either  in  the  ltate 
of  cryitals  or  dried  to  any  given  degree,  be  diilolvtd  in 
water.  Let  this  Jbhuion  be  brought  to  the  fame  ucn- 
fity  as  the.  former,  by  adding  water  to  the  heavier  of 
the  two  :  then,  by  knowing  the  weight  of  each  folu  ■ 
tion,  and  the  quantity  of  dry  neutral  fait  which  was 
actually  diiiblved  in  one  of  them,  the  quantity  con- 
tained in  the  other  may  be  deduced  ;  and  thence  the 
quantities  of  ftandard  acid,  or  of  other  acid  pro- 
portioned to  it,  and  of  the  alkali  employed,  or 
other  foluble  fubftance  contained  in  a  given  quantity 
of  the  neutral  fait,  are  determined  ;  alfo  the  quantity 
of  water  contained  in  the  neutral  fait,  that  is  greater  or 
lefs  than  what  is  contained  in  the  quantity  of  acid  em- 
ployed, will  be  known,  over  and  above  any  water  that 
may  have  been  contained  in  the  alkali  or  other  bafis  of 
the  neutral  fait ;  the  quantity  of  which  water,  if  any, 
cannot  be  determined. 

"  By  this  method  may  be  afcertained  the  propor" 
tion  of  the  acid,  of  the  bafis,  and  of  the  neutral  fait,  to 
each  other  ;  not  indeed  the  quantity  of  acid  and  of  al- 
kali deprived  of  all  water,  but  the  quantity  of  acid, 
equal  in  intenfity  of  acidity  to  a  known  portion  of 
the  ftandard  acid  ;  and  alfo  the  quantity  of  fuch  alkali 
or  other  foluble  fubftance  as  was  Employed  ;  the  rela- 
tive ftrength  of  which  is  known  from  its  ratio  to  the 
ftandard  acid."  gtj,  -IO 

The  translator  of  Wiegleb's  Syftem  of  Chemiftry  Obje&ion 

totally  difagrees  with  Mr  Kirwan's  calculation  of  the  toKirwan's 

quantity  of  phlogifton  contained  in  fulphur;  but  as  his  calculation 

objection  feems  to  arife  rather  from  an  inclination  to  .      *_ 

the  antiphloo-iftic  doctrine  that  a  real  difcuffion  of  the  q?f ntl-7  of 
c  1  •    o       1  •  •  1  1       i-i  -i  ,•         rr-T     phlogifton 

fubject,  this  can  have  but  little  weight.     It  is  poffib]e[n  fulphur, 

indeed  that  MrKirwan  may  have  over-rated  the  quan- 
tity of  phlogifton  this  fubftance  contains,  which  is  in- 
deed larger  than  that  allowed  by  other  chemifts. 
"  Brandt  (fays  the  translator),  who  has  been  moft  ge- 
nerally followed,  reckons  it  only  at  T'7  ;  and  it  has  al- 
ways appeared  to  me,  that  the  weight  of  phlogifton  in 
fulphur  is  almoft  infinitely  fmall."  His  objection  pro- 
ceeds on  a  maxim  which  he  thinks  he  has  demonftra- 
ted,  viz.  that  fulphur  is  compofed,  not  of  the  vitriolic 
acid  and  phlogifton,  but  of  the  bafe  of  vitriolic  acid 
and  phlogifton.  No  experiments  hitherto  made,  how- 
ever, have  been  able  to  fhow  this  bafe  diftinct  from  the 
acid  ;  nor  have  we  any  reafon  to  fuppofe  that  the  in- 
creafe  of  weight  in  the  vitriolic  acid  above  the  fulphur 
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Earths,     from  which  it  is  produced,  arifes  from  any  thing  be- 

> m ''fides  the  acceffion  of  mere  water,  which  the  air  parts 

with  during  the  combulliou.  Hence,  if  the  fulphur  is 
burnt  in  a  very  moill  air,  the  quantity  of  acid  obtained 
will  be  four  or  five  times  the  weight  of  the  fulphur. 

Sect.  IV.     Earths. 

These  are  divided  into  five  clalTes  :  i.  Abforbent, 
alkaline,  or  calcareous  earths  :  2.  Argillaceous  earths 
or  clay  :  3.  The  flinty  :  4.  The  fufible  earths  :  and, 
5.  The  talks. 

1.  The  firft  clafs  comprehends  all  thofe  that  are  ca- 
pable of  being  converted  into  lime.  They  are  found 
of  various  degrees  of  hardnefs  ;  but  none  of  them  are 
capable  of  totally  refilling  the  edge  of  a  knife,  or 
ftriking  fire  with  fleel.  They  are  found  to  coniift  of  a 
very  friable  earth,  joined  with  a  large  quantity  of  air 
and  fome  water.  They  effervefce  with  an  acid  when 
poured  on  them  ;  by  which  they  are  diflinguilhed  from 
all  other  kinds  of  earth,  except  the  argillaceous. 
When  calcined  by  a  ftrong  fire,  they  part  with  the 
water  and  air  which  they  contained,  and  then  acquire 
a  great  degree  of  caufticity,  lofe  their  power  of  ef- 
,lt  fervefcing  with  acids,  and  become  what  is  called 
"Quicklime,  quicklime.  They  are  foluble  in  acids,  but  not  equal- 
ly fo  in  all.  The  vitriolic  and  tartareous  acids  form 
compounds  with  them  very  difficultly  foluble  ;  the  fe- 
ienites,  formed  by  the  vitriolic  acid  and  calcareous 
earth,  requiring,  according  to  Mr  Beaume,  an  ounce 
of  water  to  diflblve  a  fingle  grain  of  it.  The  fallibi- 
lity of  the  tartareous  felenite  hath  not  yet  been  de- 
termined.— With  the  other  mineral  acids,  the  calca- 
reous earths  become  ealily  foluble  ;  and  by  proper  ma- 
nagement form  concretes  which  appear  luminous  in 
the  dark,  and  are  called  phofpho-ri. 
Areillace-  2*  The  argillaceous  earths  differ  from  the  calca- 
«us.  reous,  in  not  being  convertible  into  quicklime.  When 

mixed  into  a  pafte  with  water,  and  expofed  to  the 
fire,  they  fhrink  remarkably,  crack  in  many  places, 
and  become  exceilively  hard.  By  being  gently  dried 
in  the  open  air  before  they  are  turned,  they  do  not 
crack,  and  thus  may  be  formed  into  veflels  of  any 
fhape.  Of  this  kind  of  earth  are  formed  all  the  brown 
fort  of  earthen  ware.  The  pureft  kind  of  argillaceous 
earth  naturally  found,  is  that  whereof  tobacco-pipes 
are  made. 

All  the  argillaceous  earths  are  foluble  in  acids.  With 
the  vitriolic  they  diflblve  into  a  gelatinous  tough  liquor 
very  difficultly  cryftallizable  ;  hut  which,  on  the  addi- 
tion of  fome  fixed  or  volatile  alkali,  may  be  fhot  into 
cryilals  of  the  fait  called  alum.  With  the  other  acids 
they  form  aftringent  falts  of  a  fimilar  nature. 

The  attraction  between  the  argillaceous  earths  and 
acids  is  very  weak,  yielding  not  only  to  alkaline  falts 
both  fixed  and  volatile,  but  even  to  fome  metals,  par- 
ticularly iron  ;  but  thefe  earths  have  as  yet  been  but 
little  the  fnbject  of  chemical  examination  in  this  way. 
They  have  a  remarkable  property  of  abforbing  the 
colouring  matter  of  cochineal,  Brafil-wood,  ire.  as  have 
alfo  the  calces  of  fome  metals. 

Both  the  calcareous  and  argillaceous,  and  indeed  all 

earths  when  pure,  refill  the  utmoft  violence  of  fire  ; 

but  when  mixed  together  will  readily  melt,  cfpecially 

if  in  contact  with  the  burning  fuel.    Dr  Lewis  having 
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made  covers  to  fome  crucibles  of  clay  and  chalk  mixed 
together,  found  that  they  melted  into  a  yellow  glafs, 
before  the  mixtures  in  the  crucibles  were  fufed  in  the 
leall.  But  though  they  melted  thus  readily  when  in 
contact  with  the  fuel,  it  was  with  great  difficulty  he 
could  bring  them  to  a  tranfparent  glafs  when  put  inta 
a  crucible. 

The  other  fpecies  of  earths,  viz.  the  flinty,  fufible, 
and  talky,  being  no  other  way  the  fubjects  of  che- 
miftry  than  as  they  are  fubfervient  to  the  making  of 
glafs,  all  that  can  be  faid  of  them  will  moll  properly 
come  under  that  article.  For  their  different  fpecies, 
fee  Mineralogy. 

Befides  the  abovementioned  fpecies  of  earths,  there  Anomalou? 
are  others  which  may  be  called  ano7iialous,  as  having  earths, 
fome  refemblance  of  the  calcareous  and  argillaceous, 
and  yet  being  eflentially  different  from  them.  Thefe 
are  the  white  earth  called  magnefia  alba,  the  earth  of 
burnt  vegetables,  and  that  produced  from  burning  a- 
nimal  fubilances.  ^l4 

Magnclia  alba  was  at  firft  prepared  from  the  thick  Maguefu. 
liquor  remaining  after  the  cryitallization  of  nitre  ;  and 
is  now  found  to  be  contained  in  the  liquor  called  bit- 
tern, which  is  left  after  the  feparation  of  common  fait 
from  fea-water.  In  the  former  cafe  it  was  united  with 
the  nitrous,  in  the  latter  with  the  vitriolic,  acid.  It 
is  alfo  found  naturally  in  the  foft  kind  of  flone  called 
fieatites  or  "  foap-ilone  ;"  and  in  the  concrete  ufedfor 
taking  fpots  out  of  cloaths,  called  French  chalk.  It 
differs  from  the  calcareous  earths,  in  not  acquiring  any 
caufticity  when  deprived  of  its  air,  of  which  it  con- 
tains fo  large  a  quantity  as  to  lofe  two-thirds  of  its 
weight  when  calcined.  From  the  argillaceous  it  dif- 
fers in  not  burning  hard  when  mixed  with  water,  nor 
forming  a  tough  ductile  pafte.  It  is  ealily  foluble  in 
all  the  acids,  even  the  vitriolic  ;  with  which  it  forms 
the  bitter  purging  fait  commonly  called  Epfovi  fait, 
from  its  being' firft  difcovered  in  the  waters  of  Epfom. 
With  all  the  other  acids  it  likewife  forms  purgative 
compounds,  which  are  either  very  difficultly  or  not 
at  all  cryftallizable — Like  other  pure  earths,  it  can- 
not be  melted  by  itfelf ;  but,  on  proper  additions,  runs 
into  a  beautiful  green  glafs.  „, 

The  earth  of  burnt  vegetables  is  thought  by  Dr  Vegetable 
Lewis  to  be  the  fame  with  magnefia  alba  ;  but  on  try-  and  animal 
ing  the  common  wood  afhes,  they  were  found  to  be  earths. 
very  different.  This  kind  of  earth  is  fufible,  by  rea- 
fon  of  the  alkaline  falts  contained  in  it.  Animal  earth 
is  both  very  difficult  of  folution  in  acids,  and  impof- 
fible  to  be  melted  in  the  ftrongeft  fire.  It  diflblvcs, 
however,  in  acid  liquors,  though  (lowly  ;  but  the  na- 
ture of  the  compounds  formed  by  fuch  an  union  are  as 
yet  unknown.  The  fofter  parts  of  animals,  fuch  as 
blood,  fleffi,  ire.  are  faid  to  yield  a  more  foluble  earth 
than  the  others.  Animal  earth  has  lately  been  fup- 
pofed  to  be  compounded  of  calcareous  earth  and  phof- 
phoric  acid  -,  but  this  opinion  is  fhown  to  be  erroneous 
under  the  article  Bones.  The  phofphoric  acid  pro- 
duced from  thefe,  is  with  reafon  fuppofed  to  be  only 
the  vitriolic  acid  changed. 

Sect.  V.      J/ifivnwable  SubJIanca. 

These  comprehend  all  vegetable,  animal,  and  fome  Phcnoim- 
mineral  fubilances.     They  are  diftinguiffied  from  all  na.  on 
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others,  by  emitting  a  grofs  thick  fmoke  and  flame, 
when  a  certain  degree  of  heat  is  applied.  To  this, 
however,  fpirit  of  wine  and  all  preparations  from  it  are 
exceptions.  They  barn  without  the  leafl  fmoke  ;  and 
if  a  glafs  bell  is  held  over  the  burning  fpirit,  no  foot 
is  formed,  only  a  quantity  of  water  is  found  condcnfed 
on  its  fides.  Even  the  groffer  oils,  if  llovvly  burnt  with 
a  very  fmall  iiame,  will  yield  no  foot ;  and  an  exceeding 
great  quantity  of  water,  fully  equal  in  weight  and  bulk 
to  the  oil  employed,  may  be  obtained  from  them.  We 
can  fcarcely,  however,  credit,  that  fo  great  a  quantity. 
of  water  comes  from  the  oil ;  as  this  -would  be  a  real 
tranfmutation  ;  and  we  know  that,  betides  water,  the 
oils  contain  alfo  lome  quantity  of  fixed  air,  as  well  as 
earth.  It  is  probable,  therefore,  that,  as  it  is  impof- 
fible  to  fuftain  flame  without  a  decompolition  of  that 
part  of  the  air  which  ruihes  in  to  fupport  it,  part  of 
the  water  in  this  cafe  comes  from  the  air,  which  al- 
ways contains  moiflure  in  abundance. 

Inrlammable  matters,  oa  being  burnt,  generally  leave 
behind  a  fmall  quantity  of  earthy  matter  called  <.Jhts ; 
but  to. this,  fpirit  of  wine,  camphor,  the  more  volatile 
oils,  and  the  mineral  oil  called  naptha,  are  exceptions. 
•  Vegetable  fubftances,  when  diitilled  in  dole  veffels, 
give  out  a  quantity  of  air,  fome  acid,  and  an  empyreu- 
matic  oil,  leaving  behind  a  black  fpongy  mafs  called 
charcoal.  To  this  too  there  are  a  few  exceptions,  viz. 
fpirit  of  wine,  and  the  preparations  from  it,  camphor, 
and  perhaps  fome  of  the  more  volatile  oils,  or  naph- 
tha. Animal  fubftances  yield  only  a  very  fetid  em- 
pyreurnatic  oil,  and  volatile  alkali. 

In  general,  all  inflammable  matters  are  acted  upon 
with  fome  violence  by  the  vitriolic  and  nitrous  acids, 
excepting  only  camphor  and  naphtha.  With  the  vi- 
triolic acid,  when  in  a  liquid  ftate,  they  render  it  vola- 
tile and  fulphureous ;  ir  in  a  dry  ftate,  they  form  ac- 
tual fulphur.  With  the  nitrons,  they  firft  in  part  a  high 
colour  and  great  degree  of  volatility  to  the  acid  then 
a  violent  flame  enfues,  if  the  matter  is  attempted  to 
be  dried.  With  fpirit  of  wine  the  effects  are  confi- 
derably  different  ;  and  very  volatile  compounds  are 
formed,  which  are  calkd  ether ,  on  account  of  their  ex- 
ceeding great  difpofuion  to  rife  in  vapour.  Similar 
compounds  are  likewife  produced,  but  with  more  dif- 
ficulty, from  the.  marine  acid  and  concentrated  vine- 
gar. The  fal  fedativus  of  borax  mixes  with  fpirit  of 
wine,  and  caufes  it  burn  with  a  green  flame  ;  but  does 
not  feem  to  produce  any  other  change  upon  it.  How 
the  acid  of  phofphorus  and  of  ants  ad  upon  fpirit  of 
wine,  is  not  exactly  known  ;  but  that  of  tartar  by  di- 
geftion  with  it,  is  converted  into  the  acetous  acid.  With 
any  other  inflammable  matter,  the  phofphorine  acid  re- 
produces phofphorus. 

There  are  two  angularities  qbferved  among  the  in- 
flammable fubftances.  One  is  that  bituminous  matter 
called  an/bcr,  which  yields  a  volatile  fait  of  an  acid 
nature  on  diftillation  :  When  combined  with  alkalies, 
this  acid  is  found  to  yield  compounds  iimilar  to  thofe 
made  with  the  acetous  acid  and  alkali.  The  other  is, 
that  gum  called  benzoin,  which  is  ufedas  a  perfume,  and 
yields  by  fublimaiion  a  kind  of  volatile  fait  in  fine  fhi- 
ning  cryflals  like  fmall  needles,  and  of  a  molt  grateful 
odour.  Thefe  diilolve  very  readily  in  fpirit  of  wine  ; 
but  not  at  all  in  water,  unlefs  it  is  made  very  ho,.  ;  fo 
that  they  feem  to  contain  more  oily  than  faline  matter. 


Neither  the  nature  of  thefe  flowers,  however,  nor  that  Metalline 
of  the  fait  of  amber,  is  fully  known.  Sbftances. 

Sect.  VI.  Metalline  Sub  fiance  5. 

These  are  diftinguilbed  from  all  other  bodies  by 
their  great  fpecific  gravity,  exceeding  that  of  the  molt 
denfs  and  compact  itones.  The  heavieit  of  the  latter 
do  not  exceed  the  fpecific  gravity  of  water  in  a  gi  eater 
proportion  than  that  of  4  to  1  ;  but  tin,  the  lighteit  of 
all  the  metals,  exceeds  the  fpecific  gravity  of  water  in 
the  proportion  of  7  to  1.  They  are  alfo  the  molt 
opaque  of  all  known  bodies,  and  reflect  the  rays  of 
light  molt  powerfully.  520 

Metallic  bodies  poffefs  the  quality  of  dilTolving  in  Metals  fo- 
and  uniting  with  acid  falts,  in  common  with  earths  lutue  in  a" 
and  alkalies  ;  but,  in  general,  their  union  is  lefs  per-  c 
fe<St,  and  they  are  more  eahly  feparable.  1  hey  ef- 
fervefce  with  acids,  as  well  as  calcareous  earths  and 
alkalies  ;  but  their  eiiervefcence  is  attended  with  very 
different  appearances.  In  the  eftervefcence  of  acids 
with  alkalies,  or  with  calcareous  earths,  there  is  a  dis- 
charge of  the  fluid  called  fixed  air,  which  is  lo  far  from 
being  inflammable,  that  it  will  immediately  extinguifh 
a  candle  or  other  fmall  flame  immerfed  in  it.  The 
mixture  alfo  is  notably  diminilhed  in  weight.  When 
a  metallic  fubftance  is  diliblved  in-an  acid,  the  weight 
of  the  mixture  is  never  very  much  diminilhed,  and 
fornetimes  it  is  increafed.  Thus,  an  ounce  of  quick  - 
filver  being  (lowly  dropped  into  as  much  aquafortis  as 
was  iufticient  to  diilolve  it,  and  the  folution  managed 
fo  as  to  take  up  almoft  a  whole  day,  the  whole  was 
found  to  have  gained  feven  grains.  There  is  alfo  a  re- 
markable difference  between  the  nature  of  the  vapour 
difcharged  from  metals  and  that  from  alkalies  ;  the 
former,  in  molt  cafes,  taking  fire  and  exploding  with 
violence  ;  the  latter,  as  already  obferved,  extinguifh- 
ing  flame.  S2t 

The  metallic  fubftances,  at  leaft  fuch  as  we  are  ableTheircom- 
to  decompound,  are  all  compofed  of  a  certain  kind  of  pofition. 
earth,  and  the  inflammable  principle  called  phlogifion. 
The  earthy  part  by  itfelf,  in  whatever  way  it  is  pro- 
cured goes  by  the  name  of  calx.     The  other  principle 
has  already  been  proved  to  be  the  lame  with  charcoal. 
Yv7htb  thefe  two  principles  are  feparated  from  one  an-       ,ia 
other,  the  metal  is  then  faid  to  be  calcined.     The  calx  Cakina- 
bting  mixed  with  any  inflammable  fubftance,  fuch  as  tionandre- 
powdertd   charcoal,    and   urged    with    a   ftrong   fire  verification 
melts  into  metal  again  ;  and  it  is  then  faid  to  be  ro 
duc.d,  or  leviviflcated  :  and  this  takes  place  whether 
the  metal  has  been  reduced  to  a  calx  by  dilloltition  in  an 
acid  or  by  being  expofed  to   a  violent  fire.     If,  how- 
ever,  the  calcination  by  fire  has  been  very  violent  and 
long    continued,    the    calx  will    not    then  fo  readily 
unite  with  the  phlogilton  of  the  charcoal,  and  the  re- 
duction will  be  performed  with  more  difficulty.   Whe- 
ther, by  this  means,  viz.  a  long  continued  and  violent 
calcin  iti>  n,  metallic  earths  might  entirely  lofe  their 
property  of  combining  with  phlogilton,. and  be  changed 
into  thofe  of  another  kind,  deferves  well  to  be  inquired 
into.  sn 

When  a  metallic  fubftance  is  diliblved  in  any  kind  of  Oakina- 

acid,  and  an  alkali  or  calcareous  earth  not  deprived  tion  andin- 

of  its  fixed  air  is  added,  the  alkali  will  immediately  cre»fe  of 

be  attracted  by  the  acid,  at  the  fame  time  that  the  fix-  w"Sht  by 
J  '  ,  acids. 
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ed  air  contained  in  the  alkali  is  difengaged,  and  the 
calx  of  the  metal,  having  now  no  acid  to  keep  it  dif- 
folved,  immediately  joins  with  the  hxed  air  of  the  al- 
kali, and  falls  to  the  bottom.  Something  fimilar  to 
this  happens  when  metals  are  calcined  by  fire.  In 
this  cafe  there  is  a  continual  decompoiition  of  the  air 
which  enters  the  fire  ;  and  the  fixed  air  contained  in 
it,  being,  by  this  decompofmon,  fet  loofe,  combines 
with  the  calx  ;  whence,  in  both  cafes,  there  is  a  confi- 
derable  increafe  of  weight.  If  the  air  is  excluded  from 
a  metal,  it  cannot  be  calcined  even  by  the  moft  violent 
fire. 

When  a  metal  is  precipitated  by  a  mild  alkali,  or  by 
an  uncalcined  calcareous  earth,  the  reafon  of  the  in- 
creafe of  weight  is  very  evident ;  namely,  the  adhe- 
fion  of  the  fixed  air  to  the  metalline  calx  :  but,  though 
it  is  not  fo  much  increafed  when  precipitated  by  cau- 
Itic  alkali,  or  by  quicklime,  there  is  neverthelefs  a  very 
evident  increafe,  which  is  not  fo  ealily  accounted  for. 
M.  Lavoiiier  has  mentioned  fome  experiments  made 
on  mercury  and  iron  diffolved  in  aquafortis,  which 
deferve  to  be  taken  notice  of,  as  in  a  great  meafure 
accounting  for  the  phenomenon  already  mentioned  of 
the  folution  of  metalline  fubftances  gaining  an  addi- 
tion of  weight ;  and  likewife  fhow  the  proportion  of 
increafe  of  weight  with  the  mild,  or  calcined  calcare- 
ous earth. 

f  Exactly  12  ounces  of  quickfilver  (fays  he)  were 
put  into  a  matrafs,  and  12  ounces  of  fpirit  of  nitre 
poured  on  it.  Immediately  a  fpontaneous  efiervef- 
cence  enfued,  attended  with  heat.  The  red  vapours  of 
the  nitrous  acid  arofe  from  the  mixture,  and  the  liquor 
afliimed  a  greeniui  colour.  I  did  not  wait  till  the  fo- 
lution was  entirely  accomplifhed  before  I  weighed  it ; 
it  had  loll  one  drachm  18  grains.  Three  hours  after, 
the  mercury  was  nearly  all  diffolved  :  but  having  again 
weighed  the  folution,  I  was  much  aftonifhed  to  perceive 
that  it  had  increafed  inflead  of  being  diminiflied  in 
weight ;  and  that  the  lofs,  which  was  one  drachm  18 
grains  at  firft,  was  now  only  54  grains.  The  next 
day  the  folution  of  the  mercury  was  entirely  finiflied, 
and  the  lofs  of  weight  reduced  to  18  grains  ;  fo  that  in 
1 2  hours  the  folution,  though  confined  in  a  narrow  neck- 
ed matrafs,  had  acquired  an  augmentation  in  weight 
of  one  drachm.  I  added  lome  diftilled  water  to  my  fo- 
lution, to  prevent  it  from  cryftallizing  ;  the  total  weight 
of  it  was  then  found  to  be  48  ounces  1  drachm  and  18 
grains. 

"  I  weighed  feparately,  in  two  veifels,  8  ounces 
15  grains  of  the  above  folution,  each  of  which  por- 
tions, according  to  the  preceding  experiment,  ought 
to  contain  2  ounces  of  nitrous  acid  and  2  ounces  of 
quickfilver.  On  the  other  fide  I  prepared  6  drachms 
36  grains  of  chalk,  and  4  drachms  36  grains  of  lime  ; 
thefe  proportions  having  been  found  by  former  ex- 
periments juft  neceflary  to  faturate  two  ounces  of  ni- 
trous acid.  I  put  the  chalk  in  the  one  veilel,  and  the 
lime  in  the  other. 

"  An  effervefcence  attended  the  precipitation  by 
chalk,  but  without  heat ;  the  mercury  precipitated  in 
a  light  yellow  powder,  at  the  fame  time  the  chalk 
was  diffolved  in  the  nitrous  acid.  The  precipitation 
by  the  lime  was  effected  without  effervefcence,  but 
with  heat ;  the  mercury  was  precipitated  in  a  brown  ifli 
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powder.     When  the  precipitates  were  well  fubfided,  Metalline 
1  decanted  oft  the  liquors   from  them,  and  carefully  Subflances. 
edulcorated  them.     After  which,  1  caufed  them  to  be  *"     * 
dried  in  a  heat  nearly  equal  to  that  in  which  mercury 
boils. 

"  The  precipitate  by  the  chalk  weighed  2  ounces  2 
drachms  45  grains  ;  that  by  the  lime  weighed  2  oun- 
ces 1  drachm  45  grains. 

"  Sixteen  ounces  of  the  nitrous  acid,  the  fame  as 
employed  iu  the  former  experiments,  were  placed  in 
a  matrafs,  and  fome  iron  filings  gradually  added.  The 
effervefcence  was  brifk,  attended  with  great  heat,  red 
vapours,  and  a  very  rapid  difcharge  of  elaflic  fluid  : 
the  quantity  of  iron  neceflary  to  attain  the  point  of 
faturation  was  2  ounces  4  drachms  j  after  which,  the 
lofs  of  weight  was  found  to  be  4  drachms  19  grains. 
As  the  folution  was  turbid,  I  added  as  much  diftilled 
water  as  made  the  whole  weight  of  the  folution  to  be 
exactly  6  pounds. 

"  I  took  two  portions,  each  weighing  12  ounces  of 
the  above  folution,  and  containing  2  ounces  of  nitrous 
acid,  and  2  drachms  36  grains  of  iron  filings.  1  pla- 
ced them  in  two  feparate  veffels.  To  one  were  added 
6  drachms  36  grains  of  chalk  ;  and  to  the  other  4 
drachms  36  grains  of  flacked  lime,  being  the  quantities 
neceflary  to  faturate  the  acid. 

"  The  precipitation  was  effected  by  the  chalk  with 
effervefcence  and  tumefaction,  that  by  the  lime  with- 
out either  effervefcence  or  heat.  Each  precipitate 
was  a  yellow  brown  ruft  of  iron.  They  were  wafhed 
in  feveral  parcels  of  diftilled  water,  and  then  dried  ill 
an  heat  fomewhat  fuperior  to  that  ufed  in  the  laft  ex- 
periment. 

"  The  precipitate  by  the  chalk,  when  dried,  was  a 
grey i 111  rufl  of  iron,  inclining  even  to  white  by  veins. 
It  weighed  6  drachms  35  grains.  That  by  the  lime  was 
rather  yellower,  and  weighed  4  drachms  69  grains.  5ig 

"  The  refult  of  thefe  experiments  (fays  M.  La-  Confe- 
voifier)  are,  1.  That  iron   and   mercury  diifolved  in  quences 
the   nitrous   acid    acquire    a    remarkable    increafe  of  from  his 
weight,  whether  they  be  precipitated  by  chalk  or  by  exPeri" 
lime.     2.  That  this  increafe  is  greater  in  refpect  to  ment 
iron  than  mercury.     3.  That  one  reafon  for  thinking 
that  the  elaftic  fluid  contributes  to  this  augmentation 
is,  that  it  is  conftantly  greater  when  an  earth  is  cm- 
ployed  faturatcd  with  elaftic  fluid,  fuch  as  chalk,  than 
when  an  earth  is  ufed  which  has  been  deprived  of  it, 
as  lime.     4.  That  it  is  probable  that  the  increafe  of 
weight  which  is  experienced  in  the  precipitation  of 
lime,  although  not  fo  g'-eat  as  that  by  chalk,  proceeds 
in  part  from  a  portion  of  the  elaftic  fluid  which  re- 
mains united  to  the  lime,  and  which  could  not  be  fepa- 
rated  by  the  calcination."  SZy 

But  though  we  are  naturally  enough  inclined  to  Not  well 
think  that  the  increafe  of  weight  in  the  precipitates  founded, 
formed  by  lime  proceeded  from  fome  quantity  of  ela- 
ftic fluid  or  fixed  air  which  remained  combined  with 
the  lime,  it  is  by  far  too  great  to  be  accounted  for  in 
this  way,  even  according  to  the  experiments  men- 
tioned by  M.  Lavoiiier  himftlf,  and  which,  from  the 
manner  in  which  they  are  told,  appear  to  have  been 
performed  with  the  greateft  accuracy.  He  found, 
that  1  ounce  5  drachms  and  36  grains  of  flaked  lime 
contained  3  drachms  and  3  quarters  of  a  grain  of  water, 

3  I  2  and 
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and  only  16  grains  and  an  half  of  elaftic  fluid  were  fe- 
parable  from  it.  In  the  experiments  above  related, 
where  only  4  drachms  and  36  grains  were  employed, 
the  quantity  of  elaftic  fluid  could  not  exceed  6  or  8 
grains.  Yet  the  calx  was  increafed  in  mercury  by  no 
lefs  than  105  grains,  and  in  iron  by  203  grains  ;  a 
quantity  quite  unaccountable  from  the  elaftic  fluid  or 
fixed  air  which  we  can  fuppofe  to  be  contained  in  the 
lime  made  life  of.  It  is  much  more  probable,  that  the 
increafed  weight  of  metallic  precipitates,  formed  by 
lime,  arifes  from  an  adhelion  of  part  of  the  acid. 

Metals  are  found  to  be  compounded  of  a  kind  of 
earth  mixed  with  the, inflammable  principle  or  phlo- 
gifton j  and  by  a  dilfipation  of  the  latter,  all  metallic 
bodies,  gold,  iilyer,  and  platina  excepted,  are  capable 
of  being  reduced  to  a  calx,  but  very  different  degrees 
of  heat  are  required  for  calcining  them.  Lead  and  tin 
begin  to  calcine  as  foon  as  they  are  melted,  long  be- 
fore they  are  made  red-hot.  The  fame  happens  to  the 
femimctals  bifmuth  and  zinc  ;  the  latter  indeed  being 
combuftible,  cannot  bear  a  greater  heat  in  open  vefiels 
than  that  which  is  barely  fufheient  to  melt  it.  Iron 
and  copper  require  a  red  heat  to  calcine  them  ;  though 
the  former  may  be  made  partly  to  calcine  by  being 
frequently  wetted  in  a  degree  of  heat  confiderably  be- 
low that  which  is  fufheient  to  make  it  red. 

Mo  ft  metals  undergo  a  kind  of  fpontaneous  calcina- 
tion in  the  open  air,  which  is  called  their  tufting ;  and 
which  has  given  occafion  to  various  conjectures.  But 
M.  Lavoifier  has  fliown,  that  this  arifes  from  the  fix- 
able  part  of  the  atmofphere  attaching  itfelf  to  fheir 
earthy  part,  and  difcharging  the  phlogifton.  Accord- 
ing to  him,  no  metallic  body  can  ruft  but  where 
there  is  an  abforption  of  air  ;  and  confequently  metals 
can  be  but  imperfectly  rufted  when  kept  under  a  re- 
ceiver. 

If  two  metals  are  mixed  together,  the  compound 
generally  turns  out  more  fufible  than  either  of  them 
was  before  the  mixture.  There  are  indeed  great 
differences  in  the  degrees  of  heat  requifite  to  melt 
them.  Thus,  lead  and  tin  melt  below  that  degree  of 
heat  which  is  required  to  make  quickfilver  or  linfeed- 
oil  boil.  Silver  requires  a  full  red  heat,  gold  a  low 
white  heat,  copper  a  full  white,  and  iron  an  ex- 
treme white  heat,  to  make  it  melt.  The  femimetal 
called  bifmuth  melts  at  about  4600  of  Fahrenheit's 
thermometer,  and  tin  at  about  422  °.  When  mixed 
in  equal  quantities,  the  compound  melted  at  2830. 
When  the  tin  was  double  the  bifmuth,  it  required  3340 
to  melt  it ;  with  eight  times  more  tin  than  bifmuth, 
it  did  not  melt  under  3920.  If  to  this  compound  lead 
is  added,  which  by  itfelf  melts  in  about  5400,  the  fu- 
fibility  is  furprifingly  increafed.  Mr  Homberg  pro- 
pofed  for  an  anatomical  injection  a  compound  of  lead, 
tin,  and  bifmuth,  in  equal  parts  ;  which  he  tells  us 
keeps  in  fufion  with  a  heat  fo  moderate  that  it  will 
not  finge  paper.  Sir  Ifaac  Newton  contrived  a  mix- 
ture of  the  abovementioned  metallic  fubftances,  in 
fuch  proportions  that  it  melted  and  kept  fluid  in  a  heat 
ftill  fmaller,  not  much  exceeding  that  of  boiling  water. 
A  compound  of  two  parts  of  lead,  three  parts  of  tin, 
and  five  of  bifmuth,  did  butjuft  ftiffen  at  that  very 
heat,  and  fo  would  have  melted  with  very  little  more  ; 
and  when  the  lead,  tin,  and  bifmuth,  were  to  one  ano- 
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ther  in  the  proportions  of  J,  4,  and  5,  the  compound  Metalline 
melted  in  2460.     We  have  feen,  however,  a  piece  of  Subftances. 
metal  compounded  of  thefe  three,  the  proportions  un-  '""" "rvr"~~ J 
known,  which  melted,  and  even  underwent  a  flio-bt 
degree  of  calcination,  in  boiling  water,  and  barely  itif- 
fened  in  a  degree  of  heat  fo  gentle  that  the.  hand  could 
almoft  bear  it.  ^ 


of  metals 
increafed 
by  calcina- 
tion. 


A  flight  degree  of  calcination  feems  to  give  the  Solubility 
acids  a  greater  power  over  metallic  fubftances  ;  a 
greater  makes  them  lefs  foluble  ;  and  if  long  and  vio- 
lently calcined,  they  are  not  acted  upon  by  acids  at 
all.  Of  all  the  acids,  the  marine  has  the  greateft  at- 
traction for  metallic  calces,  and  volitalizes  almoft  every 
one  of  them.  ,4g 

Sulphur  readily  unites  with  molt  metals,  dtflroys  Effects  of 
their  malleability,  and  even  entirely  diffolves  them,  fulphur  on 
On  gold  and  platina,  however,  it  has  no  effect,  till  metals, 
united  with  a  fixed  alkaline  fait,  when  it  forms   the 
compound  called    hepar  fulphnris ;    which  is  a  very 
powerful  folvent,  and  will  make  even  gold  and  pla- 
tina themfelves  foluble  in  water,    fo   as    to   pafs  the 
filter.      This  preparation  is  thought  to  be  the  means 
by  wtiich  Mofes  diffolved  and  gave  the  Ifraelites  to 
drink  the  golden  calf  which  they  had  idolatroufly  fet 
up. 

When  a  metal  is  diffolved  in  an  acid,  it  may  be 
precipitated,  not  only  by  means  of  calcareous  earth 
and  alkalies,  but  alfo  by  fome  other  metals  ;  for  acids  - 
do  not  attract  all  metals  with  equal  ftrength  ;  and  it 
is  remarkable,  that  when  a  metal  is  precipitated  by 
another,  the  precipitate  is  not  found  in  a  calcined  ftate,. 
but  in  a  metallic  one.  The  reafon  of  this  is,  that  the 
precipitating  metal  attracts  the  phlogifton  which  is  ex- 
pelled from  that  which  is  diffolving,  and  immediately 
unites  with  it,  fo  as  to  appear  in  its  proper  form.  The 
various  degrees  of  attraction  which  acids  have  for  the 
different  metals  is  not  as  yet  fully  determined.  The 
beft  authenticated  are  mentioned  in  the  Table  of  Affi- 
nities or  elective  attractions  (Sect.  IX.)  54- 

Metalline  fubftances  are  divided  into  metals  and  fe-  Divifion 
mimetals.     The  metals  which  are  diftinguifhed  from  into  metals 
the    femimetallic    fubftances   by  their  malleability  orandfemi" 
ftretching  under  the  hammer,  are  in  number  feven  ;  meta*s' 
gold,  filver,  copper,  iron,  lead,  tin,  and  platina.     To 
thefe  is  added  quickfilver ;  which  Mr  Brown's  expe- 


riments have  fliown  to  be  a  real  malleable  metal,  as 
well  as  others,  but  requiring  fo  little  heat  to  keep  it 
in  fufion,  that  it  is  always  found  in  a  liquid  ftate.  The 
femimetals  are  bifmuth  or  tin-glafs,  zinc,  regulus  of  54§ 
antimony,  and  cobalt,  nickel,  and  arfenic.  This  laft  Pfrop"tl.es 
fubftance  is  now  difcovered  to  be  compounded  of  an  acid  °  ar  enic* 
of  a  peculiar  kind  and  phlogifton  ;  and  as  the  quantity 
of  the  latter  is  great  or  fmall,  the  arfenic  affumes  ei- 
ther a  metallic  or  faline  form.  It  likewife  unites  with 
fulphur,  with  which  it  forms  a  compound  of  a  red  or 
yellow  colour,  according  as  more  or  lefs  fulphur  is 
ufed.  This  compound  is  eafily  fufible  ;  though  the 
arfenic,  by  itfelf,  is  fo  volatile  as  to  go  all  off  in  vapour 
rather  than  melt.  In  common  with  the  falts,  it  pof- 
feffes  the  properties  of  diffolving  in  water,  and  uniting 
itfelf  to  alkalies.  Water  will  diffolve  about  ./T  of  its 
weight  of  pure  arfenic  ;  but  if  arfenic  is  boiled  in  a 
ftrong  alkaline  lixivium,  a  much  greater  proportion 
will  be  diffolved.  Indeed  ftrong  alkaline  lixivia  will  dif- 
folve 
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Waters,&c.  folvc  a  part  of  almoft  every  metalline  fubftance,  except 
'  v  '  gold,  filver,  and  platina ;  bat,  excepting  copper, 
which  may  be  formed  into  cryflals  by  means  of  the  vo- 
latile alkali,  none  of  them  will  aiiiime  a  cryftalline 
form  when  united  with  alkalies.  Arfenic,  on  the 
contrary,  unites  very  readily  with  fixed  alkalies,  and 
ihoots  with  them  into  a  neutral  fait.  If  it  is  mixed 
with  nitre,  it  unites  itfelf  to  the  alkaline  bails  of  that 
fait,  and  expels  the  acid  in  very  volatile  fumes,  which 
are  difficultly  condenfed  into  a  blue  liquor.  The  rea- 
fon  of  this  is  the  great  attraction  between  the  nitrous 
acid  and  phlogifton,  which  are  always  difpofed  to  unite 
when  a  proper  degree  of  heat  is  applied.  Was  the 
phlogifton  contained  in  large  quantity  in  the  arfenic, 
and  the  heat  fufficiently  great,  a  violent  deflagration 
would  enfue ;  but  as  the  acid  of  arfenic  attracts  the 
alkaline  part  of  the  nitre,  at  the  fame  time  that  the  ni- 
trous acid  attracts  the  phlogifton,  a  double  decompo- 
iltion  enfues,  in  a  lefs  degree  of  heat  than  would  other- 
wife  be  neceffary  ;  and  the  nitrous  acid  arifes  in  a  very 
volatile  ftate,  as  it  always  is  when  combined  with  phlo- 
gifton, which  is  the  occafion  of  the  bluenefs  in  aqua- 
fortis fo  produced.  The  arfenic  is  alfo  decompofed  by 
being  deprived  of  its  proper  quantity  of  phlogifton  ;  in 
confequence  of  which  its  acid  attaches  itfelf  to  the  fix- 
ed alkali  of  the  nitre,  and  forms  a  neutral  arfenical 
fait.  For  the  extraction  of  metallic  fubftances  from 
their  ores,  and  the  various  methods  of  refining  them,  fee 
Metallurgy. 

Sect.  VII.  Wafers. 

The  pure  element  of  water,  like  that  of  fire,  is  fo 
much  an  agent  in  moft  chemical  operations,  as  to  be  it- 
felf very  little  the  object  of  practical  chemiftry.     Some 
late  experiments,  however,  have  Ihown  that  this  fluid 
really  confifts,  in  part  atleaft,  of  phlogifton,  and  an  in- 
vifible  fubftance  which  forms  the  bails  of  pure  air  :  and 
confequently  water  is  generated  in  the  deflagration  of 
depblogifticated  air  ;  but  as  the  bafis  of  the   former 
cannot  be  perceived  by  itfelf,  we  can  as  yet  fay  nothing 
Water  how  aDoat  lt:-     Waters,  therefore,  can  only  be  the  objects 
faranobjeift  of  chemiftry,  in  confequence  of  the  impurities   they 
of  chemi-    contain  :  and  as  thefe  impurities  are  moft  commonly 
toy*  of  the  faline  kind,  itis  impoilible  that  any  general  theo- 

ry can  be  given  of  waters,  diftinct  from  that  of  the 
falts  contained  in  them  ;  which  all  depend  on  the  ge- 
neral properties  belonging  to  falts,  and  which  we  have 
already  mentioned.  Any  thing  that  can  be  faid  with 
regard  to  waters,  then,  muft  be  poftponed  to  the  parti- 
cular conlideration  of  the  properties  of  each  of  the  fa- 
line  bodies  with  which  water  is  capable  of  being  adul- 
terated. We  (hall  therefore  refer  entirely  to  the  article 
Water  in  the  order  of  the  alphabet,  for  what  can  be 
faid  on  this  fubject. 

Sect.  VIII.     Animal  and 'Vegetable  Sub  fiances. 

55° 
Chemical         The  general  chemical  properties  of  thefe  have  been 

properties,  already  taken  notice  of  under  the  name  of  inflammable 
fub fiances.  They  agree  in  giving  out  a  very  thick  fe- 
tid oil,  when  diftilled  by  a  ftrong  fire  ;  but  in  other 
refpects  they  differ  very  confiderably.  Moft  kinds  of 
vegetables  give  out  an  acid  along  with  the  oil  ;  but  all 
animal  fubftances  (ants,  and  perhaps  fome  other  infects, 
excepted)  yield  only  a  volatile  alkali.     Some  kinds  of 
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vegetables,  indeed,  as  muftard,  afford  a  volatile  alkali  Chemical 
on  diftillation,  limilar  to  that  from  animal  fubftances  ;  Characters. 
but  inftances  of  this  kind  are  very  rare,  as  well  as  of  *"~>/"- 
animals  affording  an  acid.  Both  animal  and  vegetable 
fubftances  are  fufceptible  of  a  kind  of  fermentation, 
called  putrefaction,  by  which  a  volatile  alkali  is  produ- 
ced in  great  plenty:  there  is,  however,  this  remark- 
able difference  between  them,  that  many  vegetable 
fubftances  undergo  two  kinds  of  fermentation  be- 
fore they  arrive  at  the  putrefactive  flage.  The  firftis 
called  the  vinous,  when  the  ardent  fpirits  are  produced, 
which  we  have  already  mentioned  when  fpeaking  of 
inflammable  fubftances.  This  is  fucceeded  by  the  ace- 
tous, wherein  the  vegetable  acid  called  vinegar  is  pro- 
duced in  plenty  :  and  laltly,  the  putrefactive  ftage  fuc- 
ceeds  when  a  volatile  alkali  is  only  produced  ;  not  the 
fmalleft  veftige  eitherof  ardent  fpirits  or  of  vinegar  re- 
maining. On  the  other  hand,  animal  fubftances  feem 
fufceptible  only  of  the  putrefactive  fermentation  :  no 
inftance  having  ever  occurred  where  there  was  the  leaft 
drop,  either  of  ardent  fpirit  or  of  vinegar,  produced 
from  a  putrifled  animal  fubftance.  (See  Fermenta- 
tion and  Putrefaction.) 

Sect.  IX.    Of  the  Chemical  Characters,  and  Tables- 
of  Elective  Attraction. 

J 

The  numerous  ?narks  or  characters  by  which  the  an-  invention 
cient  chemifts  ufed  to  denote  many  different  fubftances  of  marks 
were  invented  rather  from  a  fuperftitious  and  fantafti-  or  charac- 
cal  principle  than  from  any  real  neceflity  ;.  or,  perhaps, t£rs- 
like  the  enigmatical  language  ufed  by  the  alchemiftsr 
they  have   thereby  fought  to  conceal   their  myfterics- 
from  the  vulgar.     In  contriving  thefe  marks,  they  af- 
fected a  great  deal   of  ingenuity;  intending  them  as 
fymbols  of  the  qualities  poifeffed  by  each  of  the  diffe- 
rent fubftances.    A  circle  being  fuppofed  the  moft  per- 
fect figure,  was  therefore  ufed  to  reprefentthe  moft  per- 
fect metal  in  nature,  that  is, gold.   Silverbeinglikewifca 
perfect  and  indeflructible  metal,  is  placed  next  to  gold ; 
but,  on  account  of  its  inferiority,  is  expreilcd  only  by  a. 
crefcent,  as  if  but  half  gold.  A  circle  was  likewife  ufed. 
to  denote  fait  of  any  kind,  as  being  fomething  elaborate, 
and  perfect.     A  crofs  was  ufed  to  denote  acrimony  of 
any  kind,  and  confequently  employed  for  the  acrimo- 
nious falts  of  vitriol,  alkali,  &c.     Flence  all  the  in- 
ferior metals  have  the  crofs  forae  how  or  other  coin-- 
bined  with  the    marks  defigned    to  reprefent  them- 
Thus,  the  mark  for  quickfflver  denotes,  that  it  hath  the' 
fplendor  of  filver,  the  weight  of  gold,  but  its  perfection- 
is  hindered  by  an  acrimony  reprefented  by  the  crofs  at 
bottom,  &c.     Fire  is  reprefented  by    an    equilateral, 
triangle,  having  one  of  its  angles  uppermoft.     This-. 
may  be  confidered  as   a  rude  reprefentation  of  flame, 
which  is  always  pointed  at  top.     Water,  again,  is  re-. 
prefented  by  a  triangle,  with  an    angle  downwards,. 
fhowing   the   way  in  which    that  element  exerts  its 
ftrength,.  &c.     All    thefe   marks,  however,  as    they 
were  of  no  real  ufe  at  firft,  fo  they  are  now  becoming 
every  day  more  and  more  neglected.     Such  of  them, 
however,  as  may  moft  readily  occur  in  chemical  books 
are  reprefented  and  explained  on  Plate  CXXXII.  ..2. 

The  French  chemifts  have  of  late  attempted  to  in-  New  che- 
troduce  a  kind  of  new  chemical  language  ;  and  by  a-  mical  lau- 
dopting  it  themfelves,  may  perhaps  make  it  at  laft  uni-  guag«- 

verfal, 
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Ele&ive  verfal,  as  it  is  now  impoffible  to  under  (land  their  wri- 
Attra<5tion.  tings  ^  without  knowing  it.  See  the  Table  at  the  end 
'     Tfl     "  of  this  article. 

Of  tables  of  Tables  of  affinities,  or  eleftive  attraffions,  are  but  of 
■affinities,  late  invention.  They  are  confequences  of  an  impro- 
ved ftate  of  chemiftry,  when  the  different  fubftances 
were  found  to  act  upon  one  another  in  moil  cafes  ac- 
cording to  a  fixed  and  fettled  rule.  The  moft  appro- 
ved table  of  this  kind  for  a  long  time  was  that  compo- 
fed  by  Mr  Geoffroy.  It  was,  however,  found  to  be 
very  incomplete,  not  only  as  to  its  extent,  but  like- 
wife  as  heat  and  fome  other  circumftances  were  found 
to  vary  the  attractions  confiderably,  and  fometimes 
even  to  reverfe  them.  Other  tables  have  been  construc- 
ted by  Mr  Gellert,  &c.  but  none  hath  yet  appeared  fo 
complete  but  that  many  additions  may  be  made  to  it. 
The  following  is  that  at  prefent  exhibited  by  Dr  Black 
in  his  courfe  of  chemiftry. 


i.  Vitriolic  Acid. 
Phloo-ifton 

o 

Terra  ponderofa 

Fixed  alkali 

Calcareous  earth 

Zinc 

Iron 

Tin 

Copper 

Ouickfilver 

Silver 

Volatile  alkali 

Magnefia 

Earth  of  alum. 

2.  Nitrous  Acid. 
Phlogifton 
Fixed  alkali 
Calcareous  earth 
Zinc 
Iron 
Lead 
Tin 
Copper 
Quickfilver 
Silver 
Volatile  alkali. 

3.  Marine  Acid* 
Fixed  alkali 
Calcareous  earth 
Zinc 
Iron 
Lead 
Tin 
Copper 

Regulus  of  antimony 
Quickfilver 
Silver 

Spirit  of  wine 
Volatile  oils 
Gold. 

4.   SULPHUR* 

Fixed  alkali 
Calcareous  earth 
iron 
Nickei 


Copper 

Lead 

Tin 

Silver 

Regulus  of  antimony 

Quickfilver 

Arfenic. 

5.  Hepar  SuLPHURisis 
partially  decompounded 
by 

Quickfilver 

Solution  of  fixed  alkali 

Lime-water 

Volatile  alkali. 

6.  Fixed  Air. 
Calcareous  earth 
Fixed  alkali 
Magnefia 
Volatile  alkali. 

7.  Alkaline  Salts. 
Vitriolic  acid 
Nitrous  acid 
Marine  acid 
Acetous  acid 
Volatile  vitriolic  acid 
Sedative  fait 
Fixed  air 
Sulphur 
ExprefTed  oils. 

8.  Calcareous  Earth* 
Vitriolic  acid 

Nitrous  acid 
Marine  acid 
Acid  of  tartar 
Acetous  acid 
Sulphureous  acid  and   fi> 

dative  fait 
Sulphur. 

9.  Metallic  Subtsan- 
ces,  Lead  and  Regulus 
of  Antimony  excepted. 

Marine  acid. 


Vitriolic  acid 

Nirtous  acid 

Sulphur  and  acetous  acid. 

10.  Lead. 
Vitriolic  acid 
Marine  acid 
Nitrous  acid 
Acetous  acid 
ExprefTed  oils. 

11.  Regulus  of  Anti- 
mony. 
Vitriolic  acid 
Nitrous  acid 
Marine  acid 
Acetous  acid. 

12.  Arsenic. 
Zinc 
Iron 
Copper 
Tin 
Lead 
Silver 
Gold. 

13.  Regulus  of  Anti-  | 


*ory. 

MO SY  With  Metals.        Elective 

Iron 

Copper 

Tin 

Lead 

Silver 

Gold. 

14.  Quicksilver. 
Gold 

Lead  and  tin 
Copper 

Zinc,  bifmuth,  and  regu- 
lus of  antimony. 

15.  Silver. 
Lead 
Copper 
Iron. 

16.  Water. 
Fixed  alkali 
Spirit  of  wine 
Milk,  alkaline  falts,  and 

fome  neutrals. 

17.  Spirit  of  Wine. 
Water 
Oils  and  refins. 


In  confequence  of  heat,  fedative  fait  and  the  other 
folid  acids  decompound  vitriolated  tartar,  nitre,  and 
fea-falt. 

Double  Elective  Attractions  ;  which,  in  fome 
cafes,  may  be  confidered  as  exceptions  to  the 
foregoing  table. 


I.  Thofe  which  happen 
fiances. 

Acids 
<{  Calc.earths,orme- 
tallic  fubftances 
Vitriolic  or  marine 

acids 
Alkalies  or  earths 
Lead 
3    -^  Nltrousmarlne,or 
acetous  acids 
Silver 

Vitriolic,  nitrous, 
or  acetous  acids 
J  Volatile  alkali 
£  Acids 
Nitrous,  marine, 

or  acetous  acids 
Calcareous  earths 


in  mixtures  of  watery  fub- 

Volatile  alkali 
Fixed  air. 

Mercury,  filver,  or  lead, 

Nitrous  or  acetous  acids. 
Vitriol  acid 
Alkalies,  earths,  of 

M.S. 
Marine  acid 
Alkaline  falts.  earths,  or 

M.S. 
Fixed  air 
Fixed  alkali. 
Volatile  alkali,  magnefia, 

or  earth  of  alum 
Vitriolic  acid. 


II.  Thofe  which  happen  in  difiillations  or  fubfima-- 
tions,  and  require  heat. 

Fixed  air- 
Calcareous  earths. 
Nitrous,  marine,  or  ace- 
tous acids 
Fixed  alkali. 
Acetous  acid 

Fixed  alkali,  or  abforbent 
earths. 


2. 


Vol.  alkali 
Acids 

Vol.  alkali 

Vitriol,   acid 
Vol.  alkali 
Nitrous,  marine, 
■  or  vitriolic  acids 
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Reg.  of  antimon. 

Sulphur 


Marine  acid 
Quickfilver. 
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III.  Thofe  which  happen  in  mixtures  by  fuiion. 
_   7    Tin  Iron 

5    Silve 


3 


er 
Copper 
Goid 
M.  S. ' 
oold 


Lead. 

Sulphur 

Lead. 

Sulphur 

Bi 


&■ 


or  ant. 
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The  firft  of  thefe  tables  requires  very  little  expla- 
nation. The  names  printed  in  fmall  capitals,  are  thole 
of  the  fubltances  which  have  the  affinity  with  or  at- 
tract thofe  below  them.  Thus,  vitriolic  acid  attracts 
molt  powerfully  the  phlogifton,  or  inflammable  prin- 
ciple :  next,  fixed  alkali  ;  then,  calcareous  earth  ;  and 
fo  on,  in  the  order  in  which  they  are  marked.  —  The 
tables  of  double  elective  attractions  cannot  be  made 
quite  lb  diftinct ;  though  an  explanation  of  one  ex- 
ample will  make  this  likewife  eafy  to  be  underftcod. 
Thus  in  Table  I.  the  firft  cafe  is,  "  If  a  combination  of 
acids  with  calcareous  earths  or  metallic  fubltances  is 
mixed  with  a  combination  of  volatile  alkali  and  fixed 
air,  the  acids  will  unite  themfelves  to  the  volatile  al- 
kali, and  the  fixed  air  to  the  calcareous  earth  or  me- 
tallic fubftance. 

Sect.     X.     Of  the     different    Operations     in     Prac- 
tical Chemijlry,  and  the  proper  Injlruments  for  per- 
forming each. 

The  moft  remarkable  operations  in  chemiftry,  and 
by  which  the  greateft  changes  are  made  upon  thofe 
bodies  which  are  the  objects  of  that  fcience,  may  be 
comprehended  under  the  following  names.  1.  Solu- 
tion. 2.  Filtration.  3.  Precipitation,  or  coagulation. 
4.  Evaporation.  5.  Cryftallization.  6.  Diftillation. 
7.  Sublimation.  P.  Deflagration.  9.  Calcination.  10.  Fu- 
iion. 11  Maceration,  or  digeftion.  To  which  we 
may  add,  12.  Trituration,  or  levigation. 

Before  we  proceed  to  a  particular  account  of  each 
of  thefe  operations,  it  is  necellary  to  take  notice,  that 
there  are  two  different  things  propoled  by  thofe  who 
enter  on  the  practice  of  chemiftry.  Some  have  no- 
thing farther  in  view  than  the  enlargement  of  their 
knowledge,  or  making  improvements  in  arts  which 
are  to  be  practifed  by  others  for  their  own  advantage. 
Others  delign  to  follow  chemiftry  as  a  trade,  by  which 
they  hope  to  enrich  themfelves,  or  to  get  a  comfortable 
livelihood.  But  the  apparatus  and  utenfils  neceflary 
for  performing  the  very  fame  operations  are  exceed- 
ingly different  when  experiments  only  are  to  be  made, 
from  what  they  mull  be  when  thefe  operations  are 
performed  with  a  view  to  profit  ;  and  f<>  great  is  this 
difference,  than  thofe  who  purfue  chemiftry  with  a 
view  to  advantage,  will  always  find  themfelves  very 
conliderable  lofers  it  they  follow  the  plan  of  an  appa- 
ratus or  a  laboratory  deligned  only  for  making  expe- 
riments. Along  with  the  apparatus,  therefore,  which 
is  commonly  described  in  chemical  books,  and  proper 
only  for  experiments,  we  (hall  alfo  give  that  which  is 
neceffary  for  preparing  great  quantities  of  any  chemi- 
cal article  in  the  way  of  trade. 

In  general,  thofe  who  practice  chemiftry  merely 
with  an  experimental  view,  ought,  as  much  as  pof- 


fible,  to  make  ufe  of  glafs  veifefs,  as  not  being  liable  Chemical 
to  be  corroded  by  the  moft  powerful  folvents  ;  and,  Opera- 
by  their  transparency,  giving  an  opportunity  ©f  ob- tl0C;- 
ferving  what  paiies  within  them  during  the  operation.  *  w 
But  by  thofe  who  practife  chemiftry  with  a  different 
view7,  thefe  veffels  ought,  with  equal  care,  to  be  a- 
voided,  on  accouut  of  their  expence  and  brittlenefs. 
This  laft  quality,  indeed,  is  poffefled  by  glafs  in  fo 
eminent  a  degree,  that  glafs  veflels  will  force  times 
fly  to  pieces,  and  that  with  coniiderable  violence, 
when  Handing  by  themfelves,  and  nothing  touching 
them.  The  principle  objects  which  a  chemift  ought 
to  have  in  view,  in  performing  his  operations,  ought 
to  be  to  fave  time  and  fuel,  efpecially  the  former  ;  and 
for  this  ptirpofe,  he  would  find  himfelf  a  confiderable 
gainer,  though  he  fhould  be  at  much  greater  expence 
in  his  apparatus  than  he  would  otherewife  have  occa- 
fion  for.  5?_ 

On  the    fubject  of  chemical  veffels  Br  Black  ob-  Dri lack's 
ferves,  that  "  with  regard  to  the  material  of  which  obferva- 
thtfe  are    compofed,  we  are  very  much  at  a  lofs  ;  and  tlCDSon 
indeed  there  are  no  fuch  materials  in  nature  as  are  ca   ch"I|ical 
pable  of  anfwering  the  purpofes    of  chemifts  in  abfo- 
lute  perfection — The  qualities  are,   1.  Tranfparency 
to  alknv  us  to  fee  the  changes  going  on  ;  2.  The  power 
of  refilling  the  action  of  acids  and  corrofive    fubltan- 
ces ;   3.  That  they  bear  hidden  alterations  of  heat  and 
cold  without  breaking  ;  4.  That  they  be  ftrong,  in  order 
to  confine  elaftic  vapours  ;  and,  5.  That  they  bear  very 
great  heat  without  melting.     As  thefe  qualities,  how- 
ever, are  not  to  be  met  with  united  in  any    one  fub- 
ftance, the  chemifts  are  obliged  to    have   reccurfe   to 
different  fubltances  which  poifefs  fome  of  them   dif-        „§ 
ferently.     Thefe  are,  glafs,  metal,  and  earthe?i  -ware.  Good  and 
Glafs  is  pollened  of  the  two  firft  properties,    but  has  bad  quali- 
the  inconvenience  of  being    apt  to  crack  and  fly   in  ties  of  glaft 
pieces,  on  any  hidden  tranfition  from  heat  to  cold,  oraf  am&te- 

from  cold  to  heat.     The  belt  method  of  remedying;  r,      °* 1 
i-jro-  1  1         ir  1  i-^.  chen.ical 

this  defect,  is  to  have  the  glafs    made  very  thin,  and  veffels. 

of  a  round  figure,  that  it  may  be   all  heated  as  equally 
as  poilible  ;  as  it  is  the  unequal  application  of  the  heat 
which  caufes  it  break.  Another  requifhe  in  the  choice 
of  chemical  glades,  is  that  they  be  well  annealed.     If.      ~g 
this  is  not  done,  the  glafs  will  either  immediately  fly  Extreme 
to  pieces,  or  be  liable  to  break  on    the  fmallelt  acci-  fragility  of 
dent.     That  fuch  glafles  fhould  be  liable  to  be  broken  gljls  r'ot 
on  every  flight  occalion,  is  a  phenomenon  that  has  hi-  M 
tlierto  received  no    explanation.     If  you  touch  them 
with  a  diamond,  with  a  piece  of  hint,  glafs,  vc  or 
expofe  them  to  the  heat  of  the  fun,  they  break  imme- 
diately.    Dr    Black  has   had  great    veflels  of  glafs, 
which  broke  immediately  on  his  throwing  a  little  f<md 
into  them  to  clean  them.  This  manifeuly  depends  upon 
the  fame  principles  as  the  qualities  of  what  are  called 
glafs  tears. 

Glafs  when  well  annealed  is  univerfally  to  be  pre-  Good  and 
ferred,  where  great  and  hidden  changes  of  heat,  orDado.ual>- 
much  flrength,  are  not  required.     Flint-glafs  is   thetl"ofmc" 

belt  ;  but  the  coarfer  kinds,  as  bottle -glafs,  are  very        a,sma* 
'  .  '  °        '  J  tenalslor 

apt  to  break.  _         chemical 

The  metals    have   the    third  and  fourth   qualities  veirels. 
in  perfection,  but  are  deficient  in  all  the  reft.     The 
molt  troublefome  property  is,     that    they   are    liable 
to  be  corroded  by   acids  and    other  bodies,   as   is  the 
cafe  with  iron  and    copper  j  though  this  is  in  fome 

meafurc 
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meafure  remedied  by  tinning  ;  which,  though  it  wants 
fome  of  the  qualities  from  its  melting  too  foon,  yet 
refills  the  action  of  many  acrid  fubftances  without  be- 
ing fo  readily  injured  by  them  ;  but  it  is  not  entirely 
free  from  this  imperfection,  and  is  liable  to  be  fome- 
what  corroded  and  rafted.  In  nice  operations,  there- 
fore, recourfe  is  had  to  filver  and  even  to  gold  vef- 
fels. 

Earthen  ware  poffeffes  only  the  fifth  quality  in  per- 
fection, viz.  that  of  bearing  a  violent  heat  without  fu- 
fion.  The  bafis  of  thefe  veffels  is  clay,  which,  when 
good,  is  very  convenient  for  the  formation  of  veffels, 
and  it  has  been  ufed  from  the  earlieft  ages  of  chemi- 
ftry  for  this  purpofe.  The  requiiite  qualities  are,  1. 
A  confiderable  degree  of  toughnefs  when  mixed  with 
water.  2.  A  great  degree  of  hardnefs  when  burnt  in 
the  fire  with  a  violent  degree  of  heat.  The  belt  kind 
of  clay  thus  contracts  a  degree  of  hardnefs  fcarce  in- 
ferior to  flint,  as  is  the  cafe  with  that  of  which  tobac- 
co-pipes are  made  ;  but  moft  other  kinds,  fuch  as  that 
of  which  bricks  are  conftructed,  are  apt  to  melt  with 
a  ftrong  heat  into  a  fpongy  matter.  Clay,  however, 
can  feldom  be  ufed  alone  ;  for  when  burnt  to  ex- 
treme hardnefs,  the  veffels  are  very  liable  to  crack. 
This  is  remedied  by  mixing  fand  reduced  to  a  parti- 
cular degree  of  finenefs,  with  the  clay  of  which  the 
veffels  are  made.  For  this  purpofe  both  the  finefl 
and  the  coarfeft  particles  of  the  fand  muft  be  thrown 
away. 

Another  fubftance  known  by  the  name  of  black 
lead,  ufed  in  the  making  of  pencils,  refills  the  fire  ex- 
ceedingly. This,  however,  does  not  contain  an  ore 
of  lead,  but  fulphur,  and  fome  mineral  fubftances  ; 
when  mixed  with  clay,  however,  it  makes  it  refill:  the 
fire  furprifingly.  But  there  are  fome  particular  cafes 
in  which  neither  fand  nor  black  lead  can  be  ufed  as  a 
material ;  for  the  fand  is  ealily  corroded  by  acrid  mat- 
ters, and  the  black  lead  would  produce  other  inconve- 
niences. Clay  is  therefore  to  be  taken  in  its  unburnt 
Itate,  reducing  it  to  a  powder  like  fand  ;  then  burn- 
ing this  powder  with  a  violent  heat,  fo  as  to  convert  it 
into  fand.  Mixing  it  then  With  raw  clay,  it  forms  a 
compofition  which  anfwers  very  well  for  making  che- 
mical veffels,  and  may  be  employed  in  thofe  particular 
cafes  where  fand  would  not  anfwer.  Pott  of  Berlin 
has  written  upon  the  different  kinds  of  earthen  ware 
proper  to  be  employed  in  the  conftruction  of  chemical 
veffels.  There  is  a  French  tranllation  of  it  in  four  or 
five  volumes.  In  cafes  where  the  utmoft  compadtnefs 
of  texture  is  required,  procelain  veflels  are  to  be  cho- 
fen  ;  which  is  compofed  of  the  fineft  clay,  mixed  with 
a  ftony  matter,  that  has  the  quality  of  melting  in  a 
violent  heat,  and  gives  more  compactnefs  to  the  clay 
than  it  is  naturally  capable  of  receiving  ;  but  thefe  are 
rather  too  coftly  for  moft  operations.  Reaumur  has 
taught  a  way  of  converting  glafs  into  porcelain. 

We  (hall  now  proceed  to  a  particular  defcription 
of  each  of  the  operations  abovementioned. 

I.  Solution.  By  this  is  underftood  the  diffolving  a 
folid  fubftance  in  a  fluid,  fo  as  that  the  folid  lhall  totally 
difappear,  and  become  part  of  a  tranfparent-  liquor. 
This  operation  applies  particularly  to  falts,  earths,  and 
metals  :  as  well  as  to  feveral  unctuous  and  inflammable 
fubftances.  For  performing  this  operation  in  a  I'm  all 
way,  common  vials  are  in  many  cafes  fufficient.  Where 


I     S     T     R     Y.  .Theory. 

the  folution  is  attended  with  effervefence  and  a   dif-  chemical 
charge  of    vapours,    the    long-necked  glafles    called  Operations. 

watrajf;s,  or  bolt-heads,  (fig.  5.  ),  are  neceffary.  Flo-  ^ — » ' 

rence  iiafks  are  indeed  exceedingly  well  adapted  forp^xxiv 
this  operation,  as  being  of  the  proper  lhape,  and  ca-  ^A1V* 
pable  of  bearing  heat  fo  well,  that  they  may  be  filled 
with  any  fluid,  and  fet  on  a  common  fire  like  a  me- 
talline veffel.  Solution  is  much  promoted  by  agitating 
the  veffel,  and  by  heat.  In  fome  cafes,  indeed,  it  will 
not  take  place  till  the  mixture  becomes  very  hot  ;  and 
in  fuch  cafes  it  will  be  proper  to  make  the  fluid  boil- 
ing hot  by  itfelf,  and  then  ilowly  to  add  the  fubftance 
to  be  diflblved. 

_  When  large  quantities  of  faline  matter  are  to  be 
diffolved,  metalline  veflels  muft  be  ufed  :  but  before  any 
are  made  ufe  of  for  this  purpofe,  it  will  be  neceflary 
to  make  an  experiment  whether  the  fait  receives  any 
impregnation  from  the  metal  of  which  the  veffel  in- 
tended to  be  made  ufe  of  is  formed  ;  and  if  this  is 
found  to  be  the  cafe,  it  muft  not  be  ufed.  The  me- 
tals moft  liable  to  be  corroded  by  faline  bodies  are 
iron  and  copper  ;  and  indeed,  unlefs  it  be  for  the  Angle 
purpofe  of  diffolving  fixed  alkaline  falts,  iron  veflels 
feem  totally  unfit  for  faline  folutions  of  any  kind.  Cop- 
per veflels  are  alfo  very  liable  to  be  corroded,  and  to 
communicate  very  mifchevous  qualities  to  the  liquors 
which  corrode  them  ;  for  which  jeafon,  they  ought 
never  to  be  made  ufe  of  for  the  purpofes  of  folution. 
The  metal  leaft  liable  to  be  corroded,  next  to  gold  and 
filver,  is  lead  ;  and  therefore  a  chemift  ought  rather  to 
provide  himfelf  with  leaden  veffels  than  thofe  of  any 
other  metal.  But  though  lead  is  not  apt  to  be  corroded 
by  many  kinds  of  falts,  there  are  fome  which  are  found 
to  act  upon  it,  and  to  form  therewith  a  very  dangerous 
poifon.  The  vegetable  acid  of  vinegar  is  particularly 
apt  to  receive  a  dangerous  impregnation  from  this  me- 
tal ;  and  therefore  no  folution  of  any  fait  containing  this 
acid  ought  to  be  made  in  leaden  veflels.  It  appears  to 
be  very  little  affected  by  the  vitriolic  or  marine  acids  ; 
and  therefore  any  faline  fubftance  containing  either  of 
thefe  acids  may  be  fafely  enough  diflblved  in  veffels 
made  of  lead. 

In  order  to  fave  time  in  making  folutions,  the  vef- 
fels ought  to  be  as  large  as  poffible  ;  though  even  in 
this  there  muft  be  a  certain  limit :  for  two  fmall  vef- 
fels filled  with  water  will  fooner  acquire  the  neceffary 
degree  of  heat  than  one  large  one  ;  and  in  proportion 
as  the  veffel  is  made  more  capacious,  the  fides  and  bot- 
tom muft  be  thicker,  which  confiderablyincreafes  the 
expence.  Fifteen  or  twenty  Englifh  gallons  is  the 
utmoft  capacity  of  which  they  ever  will  be  required  ; 
and  is  rather  above  what  will  on  moft  occalions  be 
neceflary.  They  ought  to  be  of  a  conical  figure, 
round  at  the  bottom  ;  and  to  have  a  cover  of  thick 
plate-iron  all  around  that  part  which  is  expofed  to  the 
action  of  the  fire,  that  the  lead  may  not  bend  on  the  ap- 
plication of  heat,  which  it  would  otherwife  be  very 
apt  to  do.  When  the  folution  is  to  be  made,  the  leaden 
veffel  is  firft  to  be  filled  up  with  water  fo  far  as  to  have 
room  for  the  quantity  of  fait  intended  to  be  diffolved  : 
a  fir  is  then  to  be  applied  foas  to  make  it  boil  :  and 
then  the  fait  is  to  be  added  Ilowly,  fo  as  fcarcely  to 
hinder  the  boiling;  for  if  a  great  quantity  was  thrown 
in  at  once,  fo  as  to  cool  the  liquor  very  much,  great 
part  of  the  fait  would  concrete  on  the  bottom,  in  fuch 
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Chemical  a  manner  as  not  only  to  be  very  difficultly  foluble,  but 
Operations  even  endanger  the  melting  of  the  veflel.  It  is  of  fome 
~" v  confequence  alfo  to  avoid  the  hot  ileam  which  proceeds 
from  the  boiling  water,  and  which  iflb.es  with  great 
force  from  a  narrow-mouthed  veflel,  fuch  as  we  have 
been  defcribing.  That  the  operator  may  be  out  of  the 
reach  of  this,  and  likewife  diifolve  the  fait  in  a  regular 
and  gradual  manner,  without  any  danger  of  its  concre- 
ting on  the  bottom,  it  will  be  proper  to  have  a  leaden, 
or  even  a  wooden,  vefTcl,  with  a  long  handle;  which 
is  to  be  filled  with  the  fubftance  to  be  dilfolved,  then 
immerfed  in  the  boiling  liquor,  and  fhaken  about  in 
it,  till  the  fait  is  made  into  a  kind  of  thick  pap,  which 
will  be  in  no  danger  of  concreting.  It  will  alfo  be 
proper  not  to  faturate  the  water  perfectly  with  fait ; 
for  it  will  in  that  cafe  be  impoflible  to  hinder  part  of 
it  from  fettling  on  the  bottom,  where  it  foon  acquires 
fuch  a  degree  of  heat  as  to  melt  the  lead.  Before  any 
faline  fubftance  is  put  into  water  for  folution,  it  ought 
to  be  pounded  and  fifted  through  a  hair  fieve. 

Where  large  quantities  of  metal  are  to  be  diffolved 
in  acids,  efpecially  the  nitrous  acid,  glafsveffels  are  in 
a  manner  indifpenfable  ;  although  the  common  flone- 
ware  bottles,  efpecially  thofe  made  in  Holland,  will  an- 
fwer  the  purpofe  very  well,  as  not  being  liable  to  cor- 
rofion,  and  not  fo  apt  to  break  as  the  glafs  veffels  are. 
They  may  be  got  of  fuch  a  fize  as  to  hold  three  or  four 
gallons  :  but  no  veflel  in  which  metalline  folutions  are 
made  ought  ever  to  be  above  half  full. 

In  folutions  of  oily  and  inflammable  fubftances,  call 
iron  veffels  are  perhaps  the  mofl  proper  of  any  ;  though 
copper  ones  are  generally  preferred.  The  copper  is 
excefhvely  foluble  in  oil,  efpecially  if  it  is  left  to  cool 
in  fach  a  veffel ;  but  iron  is  not  foluble  in  any  inflam- 
mable matter  except  fulphur.  Copper  has,  however, 
this  advantage  over  iron,  that  it  is  fooner  cooled,  as  the 
veffels  made  of  copper  are  thinner  than  they  can  be 
made  of  caff  iron  :  fo  that  if  too  great  heat  is  applied 
to  a  copper  veffel,  it  may  be  eafily  remedied  by  taking 
it  ofFthe  fire  ;  but  in  a  caft  iron  veffel  the  heat  conti- 
nues fo  long  as  may  fometimes  produce  dangerous  con- 
fequences,  even  after  the  fire  is  removed. 

Dr  Black  obferves,  that  for  the  purpofe  of  folution, 
if  no  particular  nor  uncommon  confequence  follow  the 
application  of  the  two  bodies  to  each  other,  and  if 
none  of  them  be  very  volatile,  any  glafs  or  porcelain 
veflel  that  can  refill  the  action  of  the  fubftances  will  an- 
fwer  the  purpofe  ;  but  it  often  happens  that  they  break 
out  into  violent  ebullition,  which  produces  fleam  ;  and 
here  a  common  veffel  is  not  fo  proper,  as  we  would 
wifh  to  have  the  vapour  confined  or  condenfed.  We 
therefore  cboofe  a  clofe  veffel  that  will  bear  the  heat 
fuddenly  produced  by  the  mixture,  or  the  heat  that 
may  be  neceflary  to  promote  the  action  of  fnch  bodies 
upon  one  another.  Of  this  kind  is  the  phiala  chemica, 
or  matrafs,  in  which  the  vapours  will  have  time  to  cir- 
culate and  to  be  condenfed  again,  without  being  allowed 
to  efcape.  Where  the  matter  is  in  fmall  quantity, 
fmaller  veffels  fomewhat  of  the  fame  form  are  ufed,  as 
Florentine  flafks,  which  bear  fudden  changes  of  heat 
and  cold  remarkably  well,  on  account  of  their  thinnefs. 
In  order  to  promote  the  action  of  bodies,  it  is  fometimes 
neceflary  to  make  the  fluids  boil;  and  for  this  purpofe 
we  muft  have  a  matrafs  with  a  large  neck,  or  apply 
Vol.  IV. 
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another  veffel  to  it  that  will  receive  thefe  fleams,  and 
give  them  ftill  more  room  for  their  condenfation,  and 
direct  them  to  fall  back  again,  when  condenfed,  into 
the  matrafs.  This  is  called  circulation,  Macquer  de- 
fcribes  another  veflel  called  the  pelican,  which  has 
been  made  ufe  of  for  this  purpofe ;  but  it  is  hardly 
ever  employed,  on  account  ot  its  being  fo  troublefome 
to  procure  and  manage  it ;  and  the  advantages  arifing 
from  it  may  be  obtained  by  a  more  Ample  apparatus. 

To  this  head  we  muft  refer  Papin's  digefter,  which 
is  reprefented  Fig.  4.  It  is  generally  made  of  cop- 
per, very  thick  and  flrong,  open  at  the  top,  with 
a  lid  fitted  to  it,  which  applies  very  exactly.  There 
are  ufualiy  two  projections  on  the  lide,  deflgned 
to  make  the  lid  go  in  a  particular  manner,  but  they 
are  unnecelfary.  There  are  other  two,  to  which  are 
fitted  the  two  fides  of  a  crofs  bar  B  B  ;  in  which  crofs 
bar  there  is  a  ftrong  fcrew  D,  by  which  the  lid  can  be 
prefled  down  very  itrongly.  Its  ufe  is  to  force  wa- 
ter to  bear  a  ftronger  heat  than  it  can  do  under  the 
ordinary  preffure  of  the  atmofphere.  It  is  fometimes 
furnifhed  with  an  apparatus  for  letting  out  the  fleam, 
lelt  it  fhould  be  in  danger  of  burfling  the  veflel.  A  pipe 
is  paifed  through  the  lid  which  is  fitted  with  a  valve, 
on  which  paffes  a  lever  at  a  very  fmall  diftance  from  its 
centre  of  motion  ;  and  this  can  be  made  to  prefs  on  the 
valve  with  different  weights,  according  to  the  diftance 
of  thefe  weights  from  the  centre.  In  one  confliucted 
by  Dr  Black,  there  was  another  pipe  below,  into  which 
a  thermometer  could  be  introduced,  in  order  to  mea- 
fure  the  degree  of  heat  to  which  the  fleam  was  raifed. 
This  machine  was  pretty  much  employed  fome  time 
ago,  and  its  effects  were  much  admired  ;  but  we  find 
that  mofl  things  which  can  be  dilfolved  in  this  way, 
can  likewife  be  dilfolved  in  the  ordinary  way  by  boil- 
ing water,  provided  it  is  continued  for  a  longer  time, 
as  animal  bones,  from  which  the  gelatinous  parts  are 
indeed  extracted  very  quickly  by  this  veflel ;  but  the 
fame  change  is  produced  by  boiling  them  in  water  for  a 
long  time  in  the  ordinary  degree  of  heat. 

II.  Filtration.  This  operation  is  generally  the 
attendant  of  folution  :  very  few  fubftances,  of  the  faline 
kindefpecially,arecapableof  beingdiflblvedwithoutlea- 
ving  fome  impurities, from  which  they  mult  be  freed ;  and 
the  doing  of  this,  fo  as  to  render  the  folution  perfectly 
transparent,  is  what  is  underftood  by  the  word  filtration. 

For  purpofes  merely  experimental,  a  glafs  funnel 
and  piece  of  paper  are  generally  fufficient.  The  pa- 
per is  formed  into  a  conical  cap,  which  being  placed  in 
the  funnel  with  its  point  downwards,  the  funnel  is  then 
placed  in  the  month  of  a  vial  ;  and  the  folution  or 
other  liquor  to  be  filtered  is  poured  into  the  paper  cap, 
through  which  the  liquor  paffes  transparent,  leaving  its 
impurities  on  the  paper.  For  the  purpofe  of  filtration, 
paper  has  come  into  fuch  general  111c,  that  a  particular 
kind  of  it  is  prepared  under  the  name  of  filtering  paper. 
This  is  of  a  reddifh  colour  ;  but  Dr  Lewis  prefers  the 
whitifh  grey  paper  which  comes  from  Holland  about 
the  pill  boxes,  as  not  giving  any  colour  to  the  folutions 
which  pafs  through  it. 

This  operation  though  apparently  fo  Ample  and  eafy, 
is  neverthelefs  attended  with  very  troublefome  circum- 
flances,  on  account  of  the  great  time  it  takes  up.  Even 
where  very  fmall  quantities  of  liquor  are  to  be  filtered, 
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Chemical    merely  for  experiment's  fake,  the  impurities  frequently 

Operations  fettle  on  the  paper  fo  fooii,  and  obftruct  its  pores  to  fuch 

~v         a  degree,  that  the  operator  is  often  quite  wearied  out  : 

often,  too,  the  paper  breaks  ;  and  thus  the  whole  is 

fpoiled,  and  the  operation  mult  be  begun  over  again. 

To  avoid  thefe  inconveniences,  another  method  of 
filtration  has  been  propofed ;  namely,  to  ufe  a  num- 
ber of  cotton  threads,  the  ends  of  which  are  to  be  im- 
merfed  in  the  liquor,  and  the  other  ends  are  to  hang- 
over the  fide  of  the  veiiel  which  contains  it,  and  to 
hang  lower  than  the  furface  of  the  liquor.  By  this 
means  they  will  act  as  fo  many  capillary  fyphons,  (fee 
Sypho.v)  ;  the  liquor  will  arife  in  them  quite  pure,  and 
be  difcharged  from  their  lower  extremities  into  a  veiiel 
placed  to  receive  it.  That  the  liquor  may  flow  free- 
ly into  the  cotton,  it  will  be  proper  to  wet  the  threads 
before  they  are  ufed. 

In  point  of  efficacy,  no  doubt,  this  method  excels 
every  other  ;  and  where  the  operator  has  abundance 
of  time  and  patience,  may  be  proper  for  experiments  ; 
but,  in  the  way  of  trade,  fuch  a  contrivance  is  evi- 
dently nfelefs.  For  filtering  large  quantities  of  liquor, 
therefore,  recourfe  has  been  had  to  large  funnels  ; 
earthen  cullenders,  or  bafons  full  of  holes  in  the  bot- 
tom, lined  with  filtering  paper  ;  and  to  conical  bags  of" 
flannel  or  canvas 

The  inconveniences  attending  funnels,  when  ufed 
only  in  the  way  of  experiment,  are  much  greater 
when  they  are  employed  for  filtering  large  quantities 
of  liquor  ;  and  therefore  they  are  generally  laid  afide. 
The  earthen  cullenders,  too,  do  not  anfwer  any  good 
purpofe  ;  nor  indeed  does  filtration  through  paper  in 
general  fucceed  well.  The  conical  flannel  or  canvas 
bags  are  greatly  preferable  :  but  they  have  this  in- 
convenience, that  the  preffure  of  the  liquor  is  directed 
chiefly  againfl  one  particular  point,  or  a  fmall  part  of 
the  bottom,  and  therefore  the  impurities  are  forcibly 
driven  into  that  place  ;  and  thus  the  operation  be- 
comes infufferably  tedious. 

The  belt  method  of  obviating  the  inconveniences 
of  filtration  feems  to  be  the  following.  Let  a  wooden 
frame  of  about  three  feet  fquare  be  made,  having 
four  holes,  one  in  each  corner,  about  three  quarters  of 
an  inch  in  diameter.  This  frame  is  to  be  fupported 
by  four  feet,  the  ends  of  which  mufl  project  an  inch 
or  two  through  the  holes.  Thus  the  whole  may  be 
occafionally  fet  up  and  taken  down  fo  as  to  go  into 
very  little  compafs  ;  for  if  the  feet  are  properly  pla- 
ted, each  with  a  little  projection  outwards,  there  will 
be  no  danger  of  its  falling.  A  fquare  piece  of  can- 
vas mufl  alfo  be  procured,  fomewhat  lefs  than  the 
wooden  frame.  On  each  corner  of  it  there  mufl  be 
■  a.  very  flrong  loop,  which  flips  on  one  of  the  project- 
ing ends  of  the  feet,  fo  that  the  canvas  may  hang  a 
little  flack  in  the  middle  of  the  frame.  The  liquor  to 
be  filtered  is  now  poured  into  the  canvas,  and  a  vef- 
fel  placed  underneath  to  receive  it.  At  firfl  it  will 
pafs  through  very  foul  ;  but  being  returned  two  or 
three  times  will  become  perfectly  tranfparent,,  and 
will  continue  to  run  with  great  velocity,  if  the  filter 
is  kept  conftantly  full.  A  filter  of  the  fize  jufl  now 
mentioned  will  contain  ten  gallons  of  liquid  ;  which  is 
a  very  great  advantage,  as  the  heat  of  fuch  a  quantity 
of  liquor  is  not  foon  diffipated,  and  every  folution  fil- 
ters much  failer  when  hot  than  when  allowed  to  cool. 
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The  advantages  of  a  filter  of  this  kind  above  others  Chemical 
arife  from  the  preffure  of  the  liquor  being  more  equally  Operation! 
diffiifed  over  a  large  fpace,  by  which  the^impurities  are  ' 
not  forced  fo  flrongly  into  the  cloth  as  to  flop  it  up  entire- 
ly. Yet  even  here,  \\  here  large  quantities  of  liquor  re- 
quire filtration,  the  cloth  is  apt  to  be  flopped  up  fo  as  to 
make  the  operation  not  a  little  tedious  and  difagreeable. 
It  will  be  proper  therefore  to  have  feveral  cloths,  that 
one  may  be  applied  as  foon  as  another  is  taken  off. 

To  promote  the  operation  of  filtration,  it  is  very 
proper  to  let  the  liquors  to  be  filtrated  fettle  for  fome 
time  ;  that  fo  their  grofler  feculencies  may  fall  to  the 
bottom,  and  thus  there  will  be  the  fewer  to  retard  the 
lafl  part  of  the  operation.  Sometimes,  however,  thefe 
feculencies  refufe  to  fettle  till  after  a  very  long  time  ; 
and  where  this  happens  to  be  the  cafe,  a  little  pow- 
dered quicklime  thrown  into  the  boiling  liquor  remark- 
ably promotes  the  reparation.  This,  however,  can 
only  be  ufed  in  certain  cafes. 

In  fome  cafes,  the  difcovery  of  a  ready  way  of  fil- 
tering a  large  quantity  of  liquor  would  be  a  matter  of  forfikering 
great  confequence  ;  as  where  a  town  is  fupplied  with  large  quan- 
river  water,  which  is  generally  far  from  being  clear,  titles  of 
and  often  imparts  a  difagreeable  colour  to  clothes water- 
wafhed  with  it.  Some  years  ago,  a  fcheme  was  pro- 
pofed by  a  chemifl  for  filtering  muddy  water  in  any 
quantity.  His  method  was,  tahave  a  large  cafk  co- 
vered over  in  the  bottom  with  flraw  to  the  depth  of 
fome  inches,  and  then  filled  up  with  fand.  This  cafk 
was  entirely  open  at  one  end,  and  had  a  hole  in  the 
other,  which,  by  means  of  a  leaden  pipe,  commu- 
nicated with  a  large  refervoir  of  the  water  to  be  fil- 
tered, and  which  flood  conflderably  higher  than  the 
cafk.  The  water  which  defcended  through  the  pipe 
into  the  cafk,  having  a  tendency  to  rife  up  to  the  fame 
level  with  that  in  the  refervoir,  would  prefs  violently 
againfl  the  fand,  and,  as  he  thought,  run  over  the 
mouth  of  the  cafk  perfectly  filtrated,  and  free  from  its 
impurities.  By  this  contrivance,  indeed,  a  very  vio- 
lent preffure  was  occasioned,  if  the  height  of  the  re- 
fervoir was  conflderable  :  but  the  confequence  was,  not 
a  filtration,  but  a  greater  degree  of  impurity  in  the  wa- 
ter j  for  the  fand  was  forced  out  of  the  cafk  along  with 
it,  and,  however  confined,  the  water  always  arofe  as 
muddy  as  it  went  in. 

Where  water  is  to  be  filtered  in  large  quantity,  as 
for  the  purpofes  of  a  family,  a  particular  kind  of  foft 
fpongy  flones  called  filtering  Jlones,  are  employed. 
Thefe,  however,  though  the  water  percolates  through 
them  very  fine,  and  in  fufficient  quantity  at  firfl,  are 
liable  to  be  obflructed  in  the  fame  manner  as  paper, 
and  are  then  rendered  ufelefs.  A  better  method  feems 
to  be,  to  have  a  wooden  veflel,  lined  with  lead,  three 
or  four  feet  wide  at  top,  but  tapering  fo  as  to  end  in  a 
fmall  orifice  at  the  bottom.  The  under  part  of  the 
veflel  is  to  be  filled  with  very  rough  fand,  or  gravel, 
well  freed  from  earth  by  wafhing.  Over  this,  pretty 
fine  fand  may  be  laid  to  the  depth  of  12  or  14  inches, 
but  which  mufl  likewife  be  well  freed  from  earthy- 
particles.  The  veflel  may  then  be  filled  up  to  the  top  with 
water,  pouring  itgently  at  firfl,  lefl  the  fand  fliould  be  too 
much  difplaced.  It  will  foon  filter  thro'  the  fand,  and 
run  out  at  the  lower  orifice  exceedingly  tranfparent,  and 
likewife  in  very  conflderable  quantity.  Whentheuppe# 
part  of  the  fand  begins  to  be  flopped  up,  fo  as  not -to  allow 
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a  free  paflage  to  the  water,  it  may  occafionally  be  taken 
off,  and  the  earthy  matter  walhed  from  it,  when  it  will 
be  equally  ferviceable  as  before. 

HI.  Precipitation  or  Coagulation.  This  ope- 
ration is  the  very  reverfe  of  folution,  and  is  the  bringing 
a  body  fuddenly  from  a  fluid  to  a  folid  ftate.  It  differs 
from  cryftallization,  in  that  it  generally  requires  lefs 
time  ;  and  in  cryftallization  the  fubftance  aifumes  re- 
gular figures,  whereas  precipitates  are  always  in  the 
form  of  powders. 

Precipitation  is  generally  preceded  by  folution  and 
filtration  :  it  is  ufed  for  feparating  earths  and  metals 
from  the  acids  which  had  kept  them  fufpended.  When 
a  precipitation  is  made  of  the  more  valuable  metals, 
glafs  veifels  are  to  be  ufed.  When  earths,  or  the 
imperfect  metallic  fubftances,  are  to  be  precipitated  in 
large  quantity,  wooden  ones  anfwer  every  purpofe. 
If  a  metal  is  to  be  precipitated  by  an  alkali,  this  fait 
muft  firft  be  diilblved  in  water,  then  filtered,  and 
gradually  added  to  the  metallic  folution.  If  particular 
circumftances  do  not  forbid,  the  fait  for  precipitation 
fhould  be  chofen  in  its  cauftic  ftate,  or  deprived  of  its 
fixed  air,  becaufe  then  a  very  troublefome  effervef- 
cence  is  avoided.  To  promote  the  operation  alfo, 
the  mixture,  if  contained  in  a  glafs,  is  to  be  fhaken  ; 
or  if  in  any  other  veifels,  to  be  well  ftirred  after  every 
addition  of  alkali.  If  an  earth  is  employed  to  precipi- 
tate a  metal,  the  mixture  muft  be  in  a  manner  coii- 
ftantly  ftirred  or  fhaken,  in  order  to  promote  the  pre- 
cipitation ;  and  if  one  metal  is  to  be  precipitated  by 
another,  that  which  is  ufed  as  a  precipitant  muft  be 
beaten  into  thin  plates,  that  fo  they  may  be  frequent- 
ly cleaned  from  the  precipitating  metal,  which  would 
otherwife  very  foon  totally  impede  the  operation. 

Sometimes  a  precipitation  enfues  on  the  addition  of 
water  or  fpirit  of  wine  :  but  in  moft  cafes  care  muft 
be  taken  not  to  add  too  much  of  the  fubftance  which 
is  ufed  to  precipitate  the  other  ;  becaufe,  in  fuch  a 
cafe,  the  precipitate  may  1:2  diilblved  after  it  has  been 
thrown  down.  Thus,  though  volatile  alkali  will  fe^ 
parate  copper  from  aquafortis,  it  will  as  effectually 
diilolve  the  precipitate,  if  too  much  of  it  is  ufed,  as  the 
acid  itfelf.  It  is  proper,  therefore,  to  proceed  cauti- 
oufly,  and  examine  a  fmall  quantity  of  the  liquor  from 
time  to  time.  If  an  addition  of  the  precipitant  throws 
down  any  more,  it  will  be  proper  to  add  fome  more 
to  the  whole  folution. 

It  is  feldom  or  never  that  precipitation  can  be  per- 
formed fo  perfectly,  but  that  one  or  other  of  the  in- 
gredients will  prevail  ;  and  though  they  mould  not,  a 
new  compound,  confifting  of  the  acid  united  with  the 
alkali,  or  other  fubftance  ufed  for  precipitation,  is 
contained  in  the  liquor  through  which  the  precipitate 
falls.  It  is  proper,  therefore,  to  wa(h  all  precipitates  ; 
otherwife  they  can  never  be  obtained  perfectly  pure, 
or  free  from  a  mixture  of  faline  fubftances.  This  is 
beft  done  by  pouring  the  whole  into  a  filter,  and  let- 
ting the  fluid  part  run  off,  as  long  as  it  will  drop,  with- 
out fhaking  the  cloth.  Some  water  is  then  to  be  cau- 
tioufly  poured  all  over  the  furface  of  the  precipitate, 
fo  as  to  difturb  it  as  little  as  polfible.  This  water  will 
pufh  before  it  the  faline  liquor  which  is  mixed  with 
the  powder,  and  render  it  much  purer  than  before. 
'A  fecond  or  third  quantity  of  water  may  be  ufed,  in 
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order  to  wafli  off  all  the  faline  matter.     This  is  called  Chemical 
edulcorating  the  precipitate.  Operations 

IV.  Evaporation. This  operation confifts  in diffi-    ~T^ 
pating  the  moift  fluid  or  volatile  parts  of  any  fubftance  Evapora- 
by  means  of  heat.    It  moft  generally   fucceeds  folu-  tion. 
tion  and  filtration,  being  a  preparatory  for  the  opera- 
tion of  cryftallization. 

For  the  evaporation  of  faline  folutions,  wThich  have 
been  already  filtered,  and  which  it  is  of  confequence 
to  preferve  from  even  the  leaft  impurities,  diftilling 
veflels  are  unqueftionably  the  moft  proper  ;  both  as, 
by  their  means,  the  folution  will  be  kept  perfectly 
free  from  duft,  and  as  the  quantity  of  liquor  evaporated 
can  be  known  with  certainty  by  meafuring  that  which 
comes  over.  This  alfo  is  probably  the  moft  expediti- 
ous method  of  evaporating,  and  which  requires  the  leaft 
fuel.  (See  the  detached  articles  Evaporation  and 
Distillation).  Withregardto  veflels  for  evapora- 
tion, the  fame  thing  muft  be  applicable  which  was  men- 
tioned above  under  Solution.  No  faline  liquor  muft  be 
evaporated  in  a  veflel  which  would  be  corroded  by  it ; 
and  hence  iron  veifels  are  abfolutely  improper  for  eva- 
porations of  any  kind  of  faline  liquor  whatever. — ► 
Lead  is  in  this  cafe  the  metal  moft  generally  ufeful.  It 
muft  only  be  ufed,  however,  where  the  evaporation 
is  not  carried  to  drynefs  ;  for,  on  account  of  the  great 
fulibility  of  this  metal,  nothing  could  be  exficcated  in 
it  without  great  danger  of  its  melting.  W  nere  a  fa- 
line liquor  therefore  is  to  be  perfectly  exficc*ted,  the 
evaporation,  if  performed  in  lead  veflels,  muft  be  car- 
ried on  fo  far  only  as  to  form  a  faline  pellicle  on  the 
furface  of  the  liquor.  It  is  then  to  be  drawn  off  j  for 
which  purpofe,  all  evaporating  veifels  fhould  have  a 
cock  near  the  bottom.  The  liquor  muft  now  be  put 
into  a  number  of  ftone-ware  bafons,  fet  on  warm  fand, 
where  the  exficcation  may  be  finifhed.  ^73 

V.  Crystallization.  This,  though  commonly  Cryflallii- 
accounted  one  of  the  proceffes  in  chemiftry,  is  in  reali-  zation,. 
ty  only  a  natural  one,  and  which  the  chemift  can  only 
prepare  for,  leaving  the  operation  entirely  in  the  hands 
of  nature. — By  cryftallization  is  meant  the  feparation 
of  a  fait  from  the  water  in  which  it  has  been  diilblved,  in 
tranfparent  mafles  regularly  figured,  and  differently  for- 
med, according  to  the  different  nature  of  the  falts. 

This  procefs  depends  upon  the  conftitution  of  the 
atmofphere  more  than  any  other  ;  and  therefore  is 
difficult  to  be  performed,  nor  does  it  always  fucceed 
equally  well ;  neither  have  there  yet  been  laid  down 
any  rules  whereby  beautiful  and  regular  cryftals  can 
with  certainty  be  formed  at  all  times. 

As  the  different  falts  aflame  very  different  figures 
when  cryftallized,  they  are  not  fubject  to  the  fame  ge- 
neral rules  in  cryftallization.  Nitre,  Glauber's  fait, 
vitriol  of  iron,  and  many  others,  cryflallize  beft  on 
having  their  folutions  fet  in  a  cold  place  after  proper 
evaporation.  Sal  polychreft,  and  common  fait,  require 
the  folution  to  be  kept  as  hot  as  the  hand  can  bear  it 
during  the  time  of  cryftallizing.  Soluble  tartar  too, 
and  other  deliquefcent  falts,  require  to  be  kept  warm 
while  this  operation  is  going  on  :  and  there  are  many 
faline  fubftances,  fuch  as  the  combinations  of  calca- 
reous earths  and  magnefia  with  acids,  which  can  fcarcc- 
ly  be  cryftallized  at  all. 

Mr  Bcaume  has  difcovercd,  that  when  two  or  more 
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Chemical    falts  arc  diffolved  in  the  fame  quantity  of  water,  when 

Operations  one  cryftallizes,  the  cryftals  of.  that  lalt  will  not  con- 
v""~~"'  tain  the  leaft  quantity  of'  any  of  the  others  :  neither, 
although  the  liquor  was  acid  or  alkaline,  will  the  cry- 
ftals for  that  reafon  be  either  acid  or  alkaline,  but  will 
remain  perfectly  neutral  ;  and  the  acid  or  alkaline  li- 
quor which  adheres  to  the  outiide  of  the  cryftals  may 
be  abforbed  by  merely  fpreadmg  them  on  filtering  pa- 
per.— Hence  we  are  furnifhed  with  a  better  method 
of  mooting  falts  into  large  and  well  formed  cryftals  than 
merely  by  diffolving  them  in  water  ;  namely,  by  ad- 
ding to  the  folutions,  when  fet  to  cryftallize,  a  certain 
quantity  of  acid  or  alkaline  liquor,  according  to  the 
nature  of  the  falts  themfelves.  Thefe  additions,  how- 
ever, are  not  equally  proper  for  all  falts  ;  and  it  is  not 
yet  determined  what  kinds  of  falts  ought  to  be  cry- 
ftallized in  alkaline,  and  what  in  acid  liquors. — So- 
luble tartar  and  Seignette's  fait  cryftallize  beft  when 
the  liquor  is  alkaline.  Sal  fedativus,  fal  Glauberi,  and 
fal  polychreft,  require  an  acid  if  cryftallized  in  the 
cold;  but  fal  polychreft  forms  into  very  fine  and  large 
cryftals  when  the  folution  is  alkaline,  and  kept  as  hot 
as  the  hand  can  eafily  bear. 

The  beft  general  direction  that  can  be  given  with  re- 
gard to  the  regular  cryftallization  of  falts  is,  that  they 
ought  to  be  fet  to  cryftallize  in  as  large  a  quantity  at 
once  as  poifible  ;  and  this,  as  far  as  we  have  obferved, 
without  any  limit  ;  for  by  this  means,  the  cryftals  are 
formed  much  larger  and  better  figured  than  they  pof- 
iibly  can  be  by  any  other  method  hitherto  known. — 
As  to  the  form  of  the  veffels  in  which  falts  are  to  be 
cryftallized,  little  can  be  faidwith  certainty.  They  are 
generally  flat,  and  wider  at  top  than  at  the  bottom.  The 
only  proper  material,  in  the  large  way,  is  lead. 

DiftUlt  ^*-  Distillation.  This  isakind  of  evaporation; 

lion.  only  m  mcn  a  manner,  that  the  part  of  the  liquor  eva- 

porated is  not  dilfipatcd  in  the  air,  but  preferved  by 
making  the  fteam  pafs  through  a  fpiral  pipe,  which 
goes  through  a  large  vefTel  full  of  cold  water,  or  into 
cold  glafsreceivers. 

This  is  one  of  themoft  common  chemical  operations  ; 
and  as  there  are  a  variety  of  fubjeds  which  require  to 
be  diftilled,  there  is  confequently  a  conliderable  variety 
both  in  the  form  of  the  diftilling  veffels  to  be  ufed  on 
different  occafions,  and  likewife  in  the  materials  of 
which  they  are  made,  as  well  as  the  management  of 
the  fire  during  the  time  of  the  operation. 

The  moil  liniple    and    eafily  performed  diftillation 
Plate     is  that  by  the  common  copper  ftill,   (fig.  3).     It  con- 

CXXXIV.  £jfl-s  0£  [wo  parts  .  one  called  the  body,  and  the  other 
the  head.  The  body  is  a  cylindrical  veffel  of  cop- 
per, which  is  fometimes  tinned  over  in  the  infide  ; 
but  where  diftillation  is  performed  without  any  re- 
gard to  the  refiduum,  the  tinning  is  ufelefs.  The  up- 
per part  of  the  body  terminates  in  a  kind  of  arch,  in 
the  middle  of  which  is  a  circular  aperture,  about  one 
half,  or  fomething  lefs,  in  diameter,  of  the  breadth  of 
the  whole  body. — .Into  this  aperture,  a  round  head, 
made  likewife  of  copper,  is  fitted,  fo  as  to  be  remove- 
able  at  pleafurc.  In  the  top,  or  fometimes  in  the  fide 
of  the  head,  is  inferted  a  pewter  pipe,  which  commu- 
nicates with  a  fpiral  one  of  the  fame  metal,  that  paffes 
through  a  large  wooden  veffel,  called  the  refrigeratory, 
filled  with  cold  water;  each  of  its  ends  projecting  a 
•little  above  and  below.  The  ftill  is  to  be  filled  two- 
thirds  full  of  the  fubftance  to  be  diftilled,  the  head  put 
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on,    and   the  junctures  Well  clofed  with  mixture  of  Chemical 
lintfeed  meal  and  water,  or  common  flour  or  chalk  and  Operation*, 

water  will  anfwer  the  fame  purpofe.    This    mixture  * v 

i's  called  the  luting,  or  kite.  A  fire  being  kindled  un- 
der the  ftill,  the  vapours  will  arife  ;  and,  being  con- 
denfed  by  the  cold  water,  through  which  the-  fpiral 
pipe  called  the  worm  paifes,  will  run  in  a  ftream 
more  or  lefs  ftrong  as  the  fire  is  more  or  lefs  haftily 
urged,  and  is  catched  in  a  receiver  fet  underneath. 

This  kind  of  diftilling  veffels  is  proper  for  procuring 
the  elfential  oils  of  vegetables,  vinous  fpirits  from  fer- 
mented liquor,  and  for  the  rectification  of  thefe  after 
they  are  once  diftilled.  Even  the  acetous  acid  may 
be  very  conveniently  diftilled  in  a  copper  veilel,  pro- 
vided the  worm  and  all  the  defcending  parts  of  the 
pipe  which  communicates  with  it  be  of  pewter,  other- 
wife  a  mifchievous  impregnation  of  copper  would  be 
communicated  to  the  diftilled  vinegar.  The  reafon 
of  this  is,  that  copper  is  not  diffolved  by  vinegar,  or 
in  very  fin  all  quantity,  when  that  acid  is  boiled  in  it; 
but  if  the  metal  is  expofed  to  the  action  of  the  acid, 
when  cold,  or  to  its  vapours,  a  conliderable  diffolu- 
lution  takes  place.  For  this  reafon,  too,  the  ftill  muft  be 
walked  out  after  the  operation  while  it  continues  hot, 
and  muft  be  very  carefully  freed  from  the  leaft  remains 
of  acid,  otherwife  it  will  be  much  corroded. 

Copper-ftills  ought  to  be  of-as  large  a  fize  as  pof- 
fible  :  but  Dr  Lewis  very  juftly  obferves,  that,  in  com- 
mon ones,  the  width  of  the  worm  is  by  no  means  pro- 
portionable to  the  capacity  of  the  ftill  :  hence  the  va- 
pour which  iffues  from  a  large  furface  being  violently 
forced  through  a  fmall  tube,  meets  with  fo  much  re- 
fiftauce  as  fometimes  to  blow  off  the  ftill-head.  This 
inconvenience  is  ridiculoufly  endeavoured  to  be  pre- 
vented by  ftrongly  tying  or  otherwife  forcing  down 
the  head  ;  by  which  means,  if  the  worm  fhould  hap- 
pen to  be  choaked  up,  a  terrible  explofion  would 
enfue  :  for  no  ligatures,  or  any  other  cbftacle  what- 
ever, have  yet  been  found  ftrong  enough  to  refift  the 
elaftic  force  of  fteam  ,  and  the  greater  obftacle  it  has 
to  overcome,  the  greater  would  the  explofion  be. — 
Dangers  of  this  kind  might  be  totally  avoided  by  ha- 
ving the  worm  of  a  proper  degree  of  widenefs..  j75 

Sometimes,  however,    matters  are  to   be  diftilled,  Mineral  a- 
fuch  as  mineral  acid  fpirits,  which  would  corrode  any  c'd»  how 
kind  of  metalline  veffels ;  and  for  thefe  only  earths,  or  diftillcd- 
the  clofeft  kind  of    ftone-ware,  can  be  ufed.     Thefe 
are  more  eafily  condenfed  than  the  fleams  of  aqueous 
or  vinous  liquors,  and  therefore  do  not  require  to  be 
pafied  through  a  pipe  of  fuch  a  length  as  is  ufed  for 
condenfing  the  fleams  from  the;  common  ftill.  Inthefe 
cafes,  where  a  violent  heat  is  not  neceffary,  and  the       576 
diftillation  is  to  be  performed  in  glafs  veflels,  the  re-  Retort, 
tort  is  ufed  (fig.  4.)  When  a  fluid  is  to  be  put  into 
this  veffel,  the  retort  muft  be  laid  upon  its  back  on 
fand,   or  any  other  foft  matter   that  will  fupport  it 
without  breaking.     A  funnel   muft  alfo  be  procured 
with  a  long  ftem,  and  a  little  crooked  at  the  extremi- 
ty, that  the  liquor  may  pafs  at  once  into  the  belly  of 
the  retort,  without  touching  any  part   of  its  neck  9 
otherwife  the  quantity   which  adhered  to  the    neck 
would  pafs  into  the  receiver  when  the  retort  was  pla- 
ced in  a  proper*  lituation   for  diftilling,   and  foul  the 
produce.     When   the  veffel  is  properly  filled,  which 
ought  never  to  be  above  two-thirds,   it  is  to  be  fee  in 
a  fand-bath  :  that  is,  in  an  iron  pot,  of  a  proper  thick- 
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Chemical    nefs,  and  covered  over  in   the  bottom,  to   the  deph 
Operations,  of  one  or  two  inches,  with  dry  fand.     When   the  re- 
*~— "**       '  tort  is  put  in,  fo  as  to  {land  on  its  bottom,  the  pot  is  to 
be  filled  up  with  fand,  as  far  as  the  neck  of  the  retort. 
A  glafs  receiver  is  then  to  be  applied,  which  ought  to  be 
as-large  aspolfible,  and  likewife  pretty  ftrong ;  for  which 
reafon  it  will  be  proper  not  to  let  the  capacity  of  it  be 
above  what  is  necefl'ary  to  hold  ten  gallons.    In  the  hin- 
.    der  part  of  it  fhould  be   drilled  a  fmall    hole,    which 
may  be  occafionally  (hut  by  a  fmall  wooden  peg.     The 
mouth  of  the  receiver  ought  to  be  fo  wide  as  to  let  the 
nofe  of  the  retort  enter  to  the  middle  of  it,  or  very  near 
ts  it  ;  for  if  the  vapours  are  difcharged  very  near  the 
luting,  they  will  acl:  upon  it  much  more  ftrongly  than 
when  at  a  diflance.     It  is  likewife  proper  to  have  the 
neck  of  the  retort  as  wide  as  may  be  ;  for  this  has  a 
very  great  effect:  in  the  condenfation,  by  prefenting  a 
577       larger  furface  to  the  condenling  vapour. 
Luting  for       The  luting  for  acid  fpirits  ought  to  be  very    diffe- 
acid  fpitits.  rent  from  that  ufed  in  other  diftillations  ;  for  thefe  will 
penetrate  the  common  lutes  fo  as  to  make  them  liquid 
and  fall  down  into  the  receiver.     Some  have  ufed  re- 
torts the  necks  of  which  were  ground  to  the    recei- 
vers with  emery  ;    but  thefe   are  very  difficult    to    be 
procured,  and  are  expenfive,  and  confequently  have 
never  come   into  a  general  ufe.     Various  kinds  of 
lutes  have  been  propefed,  but  the  preference  feems  due 
to  a  mixture  of  clay  and  fand.     We  are  not  to  under- 
stand, however,  that  every  kind  of  clay  is  fit  for   this 
purpofe  :  it  muft  only  be  fiich  as  is  not  at  all,  or  very 
little,  affected  by  acids  ;  and  this  quality  is  only  poffef- 
fed  by  that  kind  of  which  tobacco-pipes  is  made.    Trial 
ought  to  be  made  of  this  before   the  diftillation  is  be- 
gun, by  pouring  a  little   nitrous  acid    on   the   clay  in- 
tended to  be  made   ufe  of.     If  a  violent   efiervefcence 
is  raifed,  we  may  be  fure  that  the  clay  is  unfit  for  the 
purpofe.     Finely  powdered    alabafter   would    anfwer 
extremely  well,  had  it  the  ductility  of  clay.     As  this 
kind  of  lute  remains   foft  for  a  considerable    time,  it 
ought  to  be  farther  fecured  by  a  bit  of  rag  fpread  with 
fome  ftrong  cement,  fuch  as  quicklime  mixed  with 
the  white  of  an  egg,  ire.     Matters,    however,  ought 
to  be  managed  in  fuch  a  manner,  that  the  luting  may 
give  way,  rather  than  the  veffel  bnrft ;  which  would 
not  only  occafion  a  certain   lofs  of  the  materials,  but 
might  endanger  the  perfons  who  are  {landing  by. 
578  The  iron  pots  commonly  ufed  for  diftillations  by  the 

Balneum  a-  fancl-bath,  or  balneum  arena,  are  commonly  made  very 
thick  ;  and  are  to  be  fold  at  large  founderies,  under 
the  name  of  fand-pots.  The  lhape  of  thefe,  however, 
is  by  no  means  eligible:  for,  as  they  are  of  a  figure 
nearly  cylindrical,  if  the  retort  is  of  fuch  a  fize  as  al- 
mofl  to  fill  their  cavity,  it  cannot  be  put  into  them 
when  full,  and  often  pretty  heavy,  without  great  dan- 
ger of  touching  the  fides  of  the  pot  ;  and  in  this  cafe, 
touching  and  breaking  are  fynonymous  expreffions.  It 
is  much  better,  therefore,  to  have  them  in  the  figure 
of  a  punch-bowl  ;  and  the  common  cad-iron  kettles, 
which  may  be  had  much  cheaper  than  the  fand-pots 
ufually  fold,  anfwer  extremely  well.  If  the  diftilling 
veffel  is  placed  in  a  pot  filled  with  water,  the  diftilla- 
tion is  faid  to  be  performed  in  a  water-bath,  or  bal- 
neum  may  ice. 

When  the  matter  to  be  condenfed  is  very  volatile, 
a  number  of  open  receivers  with  two  necks,  called  a- 
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dopters  (fig.  7.)  may  be  ufed,  \\  ith  a  clofe  receiver  at  the  Cbenkai 
end.    Each  of  thefe  adopters  muft  be  luted  with  as  much  Operations 
care  as  when  only  afingle  receiver  is  made  ufe  6"f.    Vef-        7T"     ' 
felsof  afimilarkind  were  formerly  much  ufed  by  chemifts  Adulters 
for  particular  fnblimations,  under  the  name  oialudeh.  of  aludels. 

Formerly,  inftead  of  retorts,  a  vefl'el  calied  zcucurba, 
(fig.  5,  and  6.)  with  a  head  like  the  common  {till,  calied 
an  alevibic,  were  ufed ;  but  the  more  fimple  figure  of 
the  retort  gives  it  greatly  the  preference.  It  is  but 
feldom  that  veflels  of  this  kind  are  ufeful,  which  will 
be  taken  notice  of  when  defcribing  the  particular  ope- 
rations ;  and  if  at  any  time  an  alembic  head  fhould  be 
neceffary,  its  ufe  may  be  fuperfeded  by  a  crooked 
glafs  tube,  which  will  anfwer  the  purpofe  equally  well. 
Sometimes  a  very  violent  fire  is  required  in  diftil- 
lations by  the  retrot.  Here,  where  it  is  poflible,  glafs 
or  earthen  veffels  fhonld  be  avoided,  and  iron  pots  fub- 
ftkuted  in  their  ftead.  The  hardeit  and  beft  cafl  iron, 
however,  will  at  lafl  melt  by  a  vehement  heat;  and 
therefore  there  is  a  necefiity  for  ufing  earthen  ware, 
or  coated  glafs.  This  hit  is  better  than  moft  kinds 
of  earthen  ware,  as  being  lefs  porous  ;  for  when  the 
veffel  is  urged  by  a  very  intenfe  heat,  the  glafs  melts, 
and  forms  a  kind  of  femivitreous  compound  with  the 
infide  of  the  coating,  fo  that  its  figure  is  {till  prefer- 
ved,  and  the  accidental  cracks  in  the  luting  are  filled  up.        ,g0 

For  coating  of  veflels,  mixtures  of  colcothar  of  vi-  Coating  of 
triol,  fand,  iron  filings,  blood,  chopped  hair,  ire  have  gtaffes. 
been  recommended.  We  cannot  help  thinking,  how- 
ever, that  the  fimple  mixture  cf  tobacco-pipe  clay  and 
fand  is  preferable  to  any  other;  efpecially  if,  as  Dr 
Black  directs,  that  part  next  the  glafs  is  mixed  with 
charcoal  dnft. 

The  proportions  recommended  by  the  Doctor  for 
luting  the  joints  of  veflels,  are  four  parts  of  fand  and 
one  of  clay  ;  but  for  lining  the  infides  of  furnaces,  and 
we  fhould  think,  likewife  for  coating  glafs  veuels,  he 
directs  6  or  7  of  fand  to  1  of  clay  ,  that  the  contrac- 
tion of  the  clay  in  drying  may  thereby  be  the  more 
effectually  prevented.  Belides  this,  he  directs  a  mix- 
ture of  three  parts  of  charcoal-duft  with  one  of  clay 
to  be  put  next  the  furnace  itfelf,  as  being  more  apt  to 
confine  the  heat ;  but  poffibly  the  firfl  compoiition 
might  be  fufficient  for  glaffes. 

The  coating  of  large  glaffes  muft  be  a  very  trouble- 
fome  and  tedious  operation  ;  and  therefore  coated 
glafs  is  never  ufed  but  in  experiments.  When  large 
diftillations  are  to  be  performed  in  the  way  of  trade, 
recourfe  muft  be  had  either  to  iron  pots,  or  to  earthen 
ware.  Of  the  moft  proper  kinds  of  earthen  ware  for 
refifting  violents  heat,  we  fhall  take  notice  under  the 
article  Fufion. 

In  all  diftillations  by  the  retort,  a  confiderable  quan 
tity  of  air, or  other  incondenhble  vapour,  is  extrica- 
ted ;  and  to  this  it  is  abfolutely  neceflary  to  give  vent, 
or  the  veffel  would  be  burft,  or  the  receiver  thrown 
off.  For  this  purpofe,  Dr  Lewis  recommends  an  open 
pipe. to  be  inferted  at  the  luting,  of  fuch  an  height  as 
will  not  allow  any  of  the  vapour  to  efcape  ;  but  this 
we  cannot  approve  of,  as  by  that  means  a  conftant 
communication  is  formed  between  the  external  atmo- 
fphere  and  the  matters  contained  in  the  retort  and 
receiver,  which  is  at  all  times  to  be  avoided  as  much 
as  poflible,  and  in  fome  cafes,  as  thcdiftilktion  of  pliof- 
phorus,  would  be   very  dangerous.     The    having  a 
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fmall  bole  drilled  in  the  receiver,  which  is  to  be  now 
and  then  opened,  mult  anfwer  tbe  purpofe  much  bet- 
ter,  although  it  takes  more  attendance  ;  but  if  the  ope- 
rator is  obliged  to  leave  the  veffels  for  fome  time,  it 
will  be  convenient  either  to  leave  the  little  hole  open, 
or  to  contrive  it  fo  that  the  wooden  peg  may  be  puihed 
out  with  lefs  force  than  is  fufficient  to  break  the  lute. 

Vil.  Sublimation.  This,  properly  fpeaking,  is 
only  the  diftillation  of  a  dry  fubftance  ;  and  therefore, 
when  volatile  matters,  fuch  as  fait  of  hartlhorn,  are  to 
be  fublimed,  the  operation  is  performed  in  aglafs  retort 
let  in  a  fand-bath;  and  the  fait  palTes  over  into  the  re- 
ceiver. The  cucurbit  and  alembic  were  formerly  much 
in  ufe  for  this  purpofe  ;  and  a  blind  head,  without  any 
fpout,  was  applied.  A  muchlimpler  apparatus,  however, 
is  now  made  ufe  of.  A  globe  made  of  very  thin  glafs, 
or  an  oblong  velfel  of  the  fame  kind,  anfwers  the  more 
common  purpofes  of  fublimation.  For  experiments, 
Florence  flafks  are  excellent  :  as  being  both  very 
cheap,  and  having  the  neceffary  lhape  and  thinnefs  re- 
quifite  for  bearing  the  heat  without  cracking.  The 
matter  to  be  fublimed  muft  not,  on  almoft  any  occafion, 
take  up  more  than  a  third  part  of  the  fubliming 
veffel.  It  is  to  be  fet  in  a  fand-bath,  that  the  heat  may 
be  more  equally  applied  than  it  could  otherwife  be. 
The  heat  mult  be  no  greater,  or  very  little,  than  is  ne- 
ceffary for  fublimation,  or  it  will  be  in  danger  of  flying 
out  at  the  mouth  of  the  fubliming  veilel,  or  of  choak- 
tng  it  up  fo  as  to  burft.  The  upper  part  of  the  veffel, 
too,  muft  by  no  means  be  kept  cool,  but  (lightly  cove- 
red with  fand,  that  the  matter  may  fettle  in  a  kind  of 
half  melted  ftate,  and  thus  forma  compact  hard  cake, 
which  is  tbe  appearance  fublimates  are  expected  to 
have.  Hence  this  operation  requires  a  good  deal  of 
caution,  and  is  not  very  eafily  performed. 

VIII. De  flag  rat  ion. This  operation  is  always  per- 
formed by  means  of  nitre,  except  in  making  the  flow- 
ers of  zinc.  It  requires  open  veffels  of  earth  or  iron  ; 
the  latter  are  very  apt  to  be  corroded,  and  the  former 
to  imbibe  part  of  the  matter.  To  perform  this  pro- 
cefs  with  fafety,  and  without  lofs,  the  nitre  ought  to 
be  mixed  with  whatever  matter  is  to  be  deflagrated 
with  it,  and  thrown,  by  little  and  littie  into  the  veilel 
previoufly  made  red-hot.  If  much  is  put  in  at  once, 
a  great  deal  will  be  thrown  out  by  the  violent  commo- 
tion ;  and  to  perform  this  operation  in  clofe  veffels  is 
in  a  manner  impoffible,  from  the  prodigious  quantity 
of  elaftic  vapour  generated  by  the  nitre.  Care  muft  al- 
io be  taken  to  remove  the  whole  mixture  to  fome  di- 
ftance  from  the  fire,  and  not  to  bring  back  any  fpark 
from  the  quantity  deflagrating,  with  the  fpoon  which 
puts  it  in  ;  otherwife  the  whole  would  irremediably  be 
confumed  at  once. 

IX.  Calcination.  This  is  the  fubjecting  any  mat- 
ter to  a  heat  fo  violent  as  to  diflipate  fome  part  of  it, 
without  melting  what  remains.  It  is  often  praiflifed 
on  metallic  fubftances,  particularly  lead,  for  obtaining 
the  calx  of  that  metal  called  minium,  or  red  lead. 

This  operation,  as  indeed  all  other  chemical  ones,  is 
beft  performed  in  large  quantities,  where  a  particular 
furnace  is  constructed  on  purpofe,  and  a  fire  kept  on 
day  and  night  without  interruption.  The  flame  is  made 
to  play  over  the  furface  of  the  metal,  and  it  is  conti- 
nually ftirred  fo  as  to  expofe  different  parcels  of  it  to 
the  action  of  the  heat. 
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X.  Fusion.    This  is  when  a  folid  body  is  expofed  Chemical 
to  fuch  a  degree  of  heat  as  makes  it  pafs  from  a  folid  Operations 
to  a  fluid  ftate ;  and  as  different  fubftances   are  poffef-  *     7g      * 
fed  of  very  different  degrees  of  fulibility,  the  degrees  Fufi0n. 
of  melting  heat  are  very  various. 

Beiides  the  true  fufion,  there  are  fome  kinds  of  falts 
which  retain  fo  large  a  proportion  of  water  in  their 
cryftals,  as  to  become  entirely  fluid  upon  being  expo- 
fed  to  a  very  fmall  degree  of  heat.  This  is  com- 
monly called  the  watery  fufion  ;  but  is  really  a  folution 
of  the  fait  in  that  quantity  of  water  retained  by  it  in 
its  cryftalline  form  :  for  fuch  falts  afterwards  become 
folid  by  the  evaporation  of  the  water  they  contained: 
and  then  require  a  ltrong  red  heat  to  melt  them  tho- 
roughly, or  perhaps  are  abfolutely  infuiible. 

Of  all  known  fubftances,  unctuous  and  inflammable 
ones  become  fluid  with  the  leaft  heat :  then  come  the 
more  fufible  metals,  lead,  tin,  and  antimony  ;  then 
fome  of  the  more  fufible  falts ;  and  then  the  harder  me- 
tals, filver,  gold,  copper,  and  iron;  then  the  mix- 
tures for  making  glals ;  and  lait  of  all,  the  metal  call- 
ed platina,  which  has  hitherto  been  incapable  of  fufion, 
except  by  the  violent  action  of  the  fun-beams  in  the  fo- 
cus of  a  large  burning  glafs.  This  fubftance  feems  to 
be  the  moft  refractory  of  all  others,  even  the  hardeft 
flints  melting  into  glafs  long  before  it.  (See  Platina.) 

Fufion  of  fmall  quantities  of  matter  is  ufually  per- 
formed in  pots  called  crucibles  ;  which,  as  they  are  re- 
quired to  ftand  a  very  violent  heat,  muft  be  made  of 
the  moft  refractory  materials  poffible.  585 

The  making  of  crucibles  belongs  properly  to  the  Crucibles, 
potter:  but  as  a  chemi 'ft  ought  to  be  the  judge  of  their  proper  ma- 
compofition,  we  lb  all  here  give  fome  account  of  the  tena"  *or° 
different  attempts  to  make  thefe  veffels  of  the  necef- 
fary ftrength. 

All  earthen  veffels  are  compofed,  at  leaft  partly,  of 
that  kind  which  is  called  the  argillaceous  earth  or  clay, 
becaufe  thefe  only  have  the  neceffary  ductility,  and  can 
be  formed  into  veffels  of  the  proper  form.  Pure  clay 
is,  by  itfelf,  abfolutely  unfufible  ;  but  is  exceedingly 
apt  to  crack  when  expofed  to  fudden  changes  of  heat 
and  cold.  It  is  alfo  very  apt  to  melt  when  mixed 
with  other  fubftances,  fuch  as  calcareous  earths,  &c. 
When  mixed  in  a  certain  proportion  with  other 
materials,  they  are  changed  with  violent  heat  into 
a  kind  of  half-melted  fubftance,  fuch  as  our  ftone- 
bottles.  They  cannot  be  melted  completely,  however, 
by  almoft  any  fire  ;  they  are  alfo  very  compact,  and 
will  contain  the  moft  fufible  fubftances,  even  glafs  of 
lead  itfelf;  but  as  they  are  very  apt  to  crack  from  fud- 
den changes  of  heat  and  cold,  they  are  not  fo  much 
ufed  ;  yet,  on  particular  occafions,  they  are  the  only 
ones  which  can  be  made  ufe  of. 

The  more  denfe  any  kind  of  veilels  are,  the  more  apt 
they  are,  in  general,  to  break  by  a  fudden  application 
of  heat  or  cold :  hence  crucibles  are  not,  in  general, 
made  of  the  greateft  denfity  poffible:  which  is  not  at 
all  times  required.  Thofe  made  at  Heffe,  in  Germany, 
have  had  the  beft  reputation  for  a  Jong  time.  Mr 
Pott,  member  of  the  Academy  of  Sciences  at  Berlin, 
hath  determined  the  compofition  of  thefe  crucibles  to 
be,  one  part  of  good  refractory  clay,  mixed  with  two 
parts  of  fand,  ©fa  middling  flnenefs,  from  which  the 
fineft  part  has  been  fifted.  By  fifting  the  finer  par- 
ticles from  the  fand,  too  great  compactnefs  is  avoided: 

hut 


Theory. 


CHEMISTRY. 


447 


Chemical 
Operations. 


536 
Platina,  a 
defirable 
material. 


587 
AcharcFs 
method  of 
making 
crucibles  of 
platina. 


588 
Mr  Pott's 
directions. 


but  at  the  fame  time  this  mixture  renders  them  apt  to 
be  corroded  by  vitrifying  matters  kept  a  long  time  in 
fnfion  ;  for  thefe  do  not  fail  l©  act  upon  the  land  con- 
tained in  the  compofition  of  the  crucible,  and,  forming 
a  vitreous  mafs,  at  laft  run  through  it. 

This  inconvenience  is  prevented,  by  mixing,  Inftead 
of  fand,  a  good  baked  clay  in  grois  Jjowder.  Of  a 
compofition  of  this  kind  are  made  the  glafs-houfe  pots, 
which  fometimes  fuftain  the  violent  heat  employed  in 
making  glafs  for  feveral  months.  They  arc,  however, 
gradually  confumed  by  the  glafs,  and  become  con- 
liantly  more  and  more  thin. 

As  the  containing  velTcl,  however,  muft  always  be  ex- 
pofed  to  a  more  violent  heat  than  what  is  contained  in  it, 
crucibles  ought  to  be  formed  of  fiich  materials  as  are 
not  vitrifiable  by  the  heat  of  any  furnace  whatever.  But 
from  the  attempts  made  to  melt  platina,  it  appears,  that 
of  all  known  fubftances  it  would  be  the  mofl  dehrablefor 
a  melting  velTel.     Helium  crucibles,  glafs-houfe  pots, 
Sturbridge  clay,  in  fhort  every  fubftance  which  could  be 
thought  of  to  refill  the  moft  violent  heat,  were  melted  in 
fuch  a  manner  as  even  to  flop  up  the  pipes  of  large  bel- 
lows, while  platina  was  not  altered  in  the  leait  ;  and 
MelTrs  Macquer  and  Beaume  have  ihown,  that  though 
platina  cannot  be  melted  fo  as   to  caft  veiTels  of  it,  it 
may  neverthelefs  be  cupelled  with  lead  fo  as  to  become 
malleable,  and  thus  velfels  might  otherwife  be  made 
from  that  fubftance.     The  extreme  fcarcity  of  this  mi- 
neral, however,  leaves  as  yet  little  room  to  hope  for 
any  thing  from  it,  though  Mr  Achard  has  found  a  me- 
thod of  forming  crucibles  from  this  refractory  fubftance. 
It  confifts  in  moulding  the  precipitate    made  with  fal 
ammoniac  into  the  form  of  a  crucible,  and  then  apply- 
ing a  hidden  and  very  violent  heat,  which  fufes  this  calx. 
Mr  Pott  has  made  fo  many  experiments  upon  clays 
mixed  with  different  fubftances,  that  he  has  in  a  manner 
exhaufted  the  fubject.    The  baiis  of  all  his  compofitions 
was  clay.    This  he  mixed  in  different  proportions  with 
metallic  calces,  calcined  bones,  calcareous  earths,  talcs, 
amianthus,  afbeftus,  pumice-ftones,  tripoli,  and  many 
others  ;  but  he  did  not   obtain  a  perfect  compofition 
from  any  of  them.     The  beft  crucibles,  according  to 
Scheffer,  cannot  eafily  contain  metals  diholved  by  ful- 
phur,  in  the  operation  of  parting  by  means  of  fulphur. 
They    may   be  made  much  more   durable  and    folid, 
by  fteeping  them  a  few  days  in  linfeed-oil,  and  ftrew- 
ing  powdered  borax  upon  them  before  they  are  dried. 
The  refult  of  Mr  Pott's  experiments  are  :   1.  Cru- 
cibles made  of  fat  clays  are  more  apt  to  crack  when  ex- 
pofed  to  fudden  heat,  than  thofe  which  are  made  of 
lean  or  meagre  clays.     Meagre  clays  are  thofe  which 
contain  a  conliderable  quantity  of  fand  along  with  the 
pure  argillaceous  earth  :  and  fat  clays  are  thofe  which 
contain  but  little.     2.  Some  crucibles  become  porous 
by  long  expofure   to  the  fire,  and  imbibe   part  of  the 
contained  metals.     This  may  be  prevented,  by  glazing 
the  internal  and   external  furfaces  ;  which  is  done  by 
moiftening  thefe  with  oil  of  tartar,  or  by  ftrewing  up- 
on them,  when  wetted  with  water,  powdered  glafs  of 
borax.     Thefe  glazings  are  not  capable  of  containing 
glafs  of  lead.      3.  Crucibles  made  of  burnt  clay  grofs- 
ly  powdered,  together  with  unburnt  clay,  were  much 
lefs  liable  to  crack  by  heat  than  crucibles  made  of  the 
fame  materials  where  the  burnt  clay  was  finely  pow- 
dered, or  than  crucibles  made  entirely  of  unburnt  clay. 


4.  If  the  quantity  of  unburnt  clay  be  too  great,  the  Chemical 
crucible  will  be  apt  to  crack  in  the  fire.  Crucibles  Operations 
made  of  10  ounces  of  unburnt  clay,  10  ounces  of  grofs- 
ly  powdered  burnt  clay,  and  three  drachms  of  cal- 
cined vitriol,  are  capable  of  retaining  melted  metals, 
but  are  pervaded  by  glafs  of  lead.  The  following 
compofition  is  better  than  the  preceding  :  Seven  oun- 
ces of  unburnt  clay,  14  ounces  ofgrofsly  powdered 
burnt  clay,  and  one  drachm  of  calx  of  vitriol.  Thefe 
crucibles  may  be  rendered  more  capable  of  containing 
ghfs  of  lead,  by  lining  their  internal  furfaces,  before 
they  are  baked,  with  unburnt  clay  diluted  with  water. 
They  may  be  further  ftrengthened  by  making  them 
thicker  than  is  ufually  done  ;  or  by  covering  their  ex- 
ternal furfaces  with  fome  unburnt  clay,  which  is  called  .g. 
arming  them.  5.  The  compofition  of  crucibles  moll  Materials 
capable  of  containing  the  glafs  of  lead,  was  18  parts  moft  capa- 
of  grofsly  powdered  burnt  clay,  as  much  unburnt  clay,  ble  ofrefifi- 
and  one  part  of  fufible  fpar.  Thefe  crucibles  muft  inS  glafs  of 
not,  however,  be  expofed  too  fuddenly  to  a  violent 
heat.  6.  Crucibles  capable  of  containing  glafs  of 
lead  very  well,  were  made  of  24  parts  of  unburnt  clay, 
four  parts  of  burnt  clay,  and  one  part  of  chalk.  Thefe  ' 
require  to  be  armed.  7.  Plume  alum  powdered,  and 
mixed  with  whites  of  eggs  and  water,  being  applied 
to  the  internal  furface  of  a  Heihan  crucible,  enabled  it 
to  retain  for  a  long  time  glafs  of  lead  in  fnfion. 
8.  One  part  of  clay,  and  two  parts  of  Spaniih  chalk, 
made  very  good  crucibles.  The  fubftance  called  Spa- 
nijh  chalk  is  not  a  calcareous  earth,  but  appears  to  be  a 
kind  of  fteatitcs.  9.  Two  parts  of  Spaniih  chalk,  and 
one  part  of  powdered  tobacco-pipes,  made  good  lining 
for  common  crucibles.  10.  Eight  parts  of  Spaniih 
chalk,  as  much  burnt  clay,  and  one  part  of  litharge, 
made  folid  crucibles.  1 1.  Crucibles  made  of  black  lead 
are  fitter  than  Heffian  crucibles  for  melting  metals  ;  but 
they  are  fo  porous,  that  fufed  falts  pafs  entirely  thro* 
them.  They  are  more  tenacious  than  Heflian  cruci- 
bles, are  not  fo  apt  to  burft  in  pieces,  and  are  more 
durable.  12.  Crucibles  placed  with  their  bottoms  up- 
wards, are  lefs  apt  to  be  cracked  during  the  baking, 
than  when  placed  differently.  13.  The  pafte  of 
which  crucibles  are  made,  ought  not  to  be  too  moift ; 
elfe,  when  dried  and  baked,  they  will  not  be  fuflici- 
ently  compact :  hence  they  ought  not  to  be  fo  moift  as 
to  be  capable  of  being  turned  on  a  potter's  lathe  ;  but 
they  muft  be  formed  in  brafs  or  wooden  moulds.  rn0 

On  this  fubject  Dr  Lewis  hath  alfo  made  feveral  r>r Lewies 
obfervations  ;  the  principal  of  which  are,  1 .  Pure  clay  obferva- 
foftened  to  a  due  confiftence  for  being  worked,  not  tions, 
only  coheres  together,  but  flicks  to  the  hands.  In 
drying,  it  contracts  1  inch  or  more  in  12  ;  and  hence 
it  is  very  apt  to  crack,  unlcfs  it  is  dried  exceeding  flow- 
ly.  In  burning,  it  is  fubject  to  the  fame  inconve- 
nience, unlefs  very  ilowly  and  gradually  heated.  When 
thoroughly  burnt,  if  it  has  efcaped  thofe  imperfections, 
it  proves  folid  and  compact  ;  and  fo  hard  as  to  ftrike 
fire  with  fteel.  VeiTels  made  of  it  are  not  penetrated 
by  any  kind  of  liquid  ;  and  refift  falts  and  glallcs 
brought  into  the  thinneftfufion,  excepting  thofe  which 
by  degrees  corrode  and  diiTolve  the  earth  itftlf,  as 
olafs  of  lead  ;  and  even  this  penetrating  glafs  is  refill- 
ed by  it  better  than  by  almoft  any  other  earth  ;  but,  in 
counterbalance  to  thefe  good  qualities,  they  cannot  be 


heated  or   cooled,  but  with  fuch 


precautions  as   can 
rarely 
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Chemical    rarely  be  complied  with  in  the  way  of  bufmefs,  with- 
Operattcns  out  cracking,  or  flying  in  pieces. 

2.  Clay  that  has  been  once  expofed  to  any  confider- 
able  degrees  of  heat,  and  then  powdered,  has  no  longer 
any  tenacity.  Frcfh  clay,  divided  by  a  due  propor- 
tion of  this  powder,  proves  lefs  tenacious  than  by  it- 
felf ;  not  flicking  to  the  hands,  though  cohering  fuf- 
fkiently  together.  It  fhrinks  lefs  in  drying,  is  lefs 
apt  to  crack,  and  lefs  fufceptible  of  injury  from  alte- 
rations of  heat  and  cold ;  but  at  the  fame  time  is  lefs 
folid  and  compact.  Confiderable  differences  are.  ob- 
ferved  in  tbefe  refpects  ;  not  only  according  to  the 
quantity  of  dividing  matter,  but  according  as  it  is  in 
liner  or  coarfer  powder. 

3.  Veflels  made  with  a  moderate  proportion  of  fine 
powder,  as  half  the  weight  of  the  clay,  are  compact 
and  folid,  but  ftill  very  apt  to  crack,  from  fudden 
heat  or  cold  :  thofe  with  a  larger  proportion,  as  twice 
or  thrice  the  quantity  of  the  clay,  are  free  from  that 
imperfection,  but  fo  friable  as  to  crumble  between  the 
fingers.  Nor  does  there  appear  to  be  any  medium  be- 
tween a  difpofition  to  crack  and  to  crumble  ;  all  the 
compounds  made  of  clay  and  fine  powders  having  the 
one  or  the  other,  or  both  imperfections.  Coarfer 
powders  of  the  lize  of  middling  fand,  form,  with  an 
equal  weight  of  clay,  compounds  fufficiently  folid,  and 
much  lefs  apt  to  crack  than  the  mixtures  with  fine 
powders.  Two  parts  of  coarfe  powder,  and  one  of 
clay,  prove  moderately  folid,  and  but  little  difpofed  to 
crack  :  a  mixture  of  three  parts  and  one,  tho'  he^red 
and  cooled  fuddenly,  does  not  crack  at  all,  but  fuffers 
very  fluid  fubftances  to  tranfude  through  it  ;  folidity, 
and  refiftance  to  quick  viciiutudes  of  heat  and  cold, 
teeming  here  alio  to  be  incompatible. 

4.  Pure  clay,  mixed  with  pure  clay  that  has  been 
burnt,  is  no  other  than  one  hmple  earth ;  and  is  nei- 
ther to  be  melted  nor  foftened,  nor  made  in  any  de- 
gree tranfparent  with  the  mo  ft  intenfe  fires. 

5.  Mixtures  of  clay  with  gypfeous  earths  burn  whi- 
ter than  clay  alone  ;  in  certain  proportions,  as  two  parts 
of  clay  to  three  of  gypfum,  they  become,  in  a  moderate 
fire,  femi-tranfparent,  and  in  a  ftrong  one  they  melt. 

6.  Calcareous  eartbs  in  fmall  proportion  bake  to- 
lerably compact  and  white  ;  and  added  to  other  com- 
pofitions,  feem  to  improve  their  compactnefs.  If  the 
quantity  of  the  calcareous  earth  nearly  equals  that  of 
the  clay,  the  mixture  melts  into  a  yellow  glafs  ;  if  it 
confide^bly  exceeds,  the  product  acquires  the  quali- 
ties of  quicklime. 

7.  Veflels  made  from  clay  and  fand,  in  whatever 
proportion,  do  not  melt  in  the  ftrongeft  fire  ;  but  they 
fometimes  bend  or  foften,  fo  as  to  yield  to  the  tongs. 
Glafles  in  thin  fufion  penetrate  them  by  diflblving  the 
fand.  If  gypfeous  or  calcareous  earths  e  urged  in 
fuch  crucibles  with  a  vehement  heat,  the  veflels  and 
their  contents  run  all  into  one  mafs.  In  moderate 
fires,  thefe  veflels  prove  tolerably  compact,  and  retain 
moft  kinds  of  falts  in  fufion  :  but  they  are  liable  to 
crack,  efpecially  when  large  ;  and  do  not  long  fuftain 
melted  metals,  being  burft  by  their  weight.  Such  are 
the  Heflian  crucibles. 

8.  Mixtures  of  clay  and  black-lead,  which  feems  a 
fpecies  of  talc,  are  not  liable  to  crack  from  alterna- 
tions of  heat  and  cold  ;  but  are  extremely  porous. 
Hence  black-lead  crucibles  anfwer  excellently  for  the 
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melting  of  metals,  and  ftand  repeated  fufions  ;  whilft  Chemical 
falts  flowing  thin,  tranfude    through  them  almoft  as  Operations " 
water  through  a  fieve  :  fulphureous  bodies,  as  antimo-  ' * ' 
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corrode  them. 


9.  Pure  clay,  foftened  with  water,  and  incruftated 
on  earthen  veflels,  that  have  been  burnt,  does,  not  ad- 
here to  them,  or  fcales  off  again  upon  expofure  to 
the  fire  ;  applied  lounburnt  veflels,  it  adheres  and  in- 
corporates. Divided  clay  unites  with  them  in  both  ftates. 
Vitreous  matters,  melted  in  veflels  of  pure  clay,  adhere 
fo  firmly  as  not  to  be  feparated  ;  from  veflels  of  di- 
vided  clay  they  may  be  knocked  ofFby  a  hammer. 

10.  The  faline  fluxes  which  promote  the  fufion  of 
clay,  befides  the  common  ones  of  all  earths,  alkali  and 
borax,  are  chiefly  arfenic  fixed  by  nitre,  and  thefufible 
fait  of  urine  ;  both  which  have  little  effect  on  the  other 
earths  though  mixed  in  a  lager  proportion.  Nitre, 
which  readily  brings  the  cryftalline  earths  into  fufion, 
and  fal  mirabile  and  fandiver,  powerful  fluxes  for  the 
calcareous  earths,  do  not  perfectly  vitrify  with  clay. 
Burnt  clay  does  not  differ  in  thefe  refpects'  from  fuch 
as  has  not  been  burnt  ;  nor  in  that  Angular  property 
of  vitrifying  with  gypfeous  or  calcareous  earths,  with- 
out any  faline  or  metallic  addition;  the  utmoft  vehe- 
mence of  fire  feeming  to  deftroy  only  its  ductility,  or 
that  power  by  which  it  coheres  when  its  parts  are 
moiftened  with  water. 

But   though  it   feems    impoffible    to    make  perfect 
veflels  from  mixtures  of  clay  in  its  two  different  ftates, 
of  burnt  and  unburnt,  more   is  to  be  hoped  from  the 
mixtures  which  are  employed  in  making  porcelain.  Ma-  Moreler- 
nufactories  of  this  kind  of  ware  have  been  attempted  fe<ft  veflels 
in  different  countries,  (fee  Porcelain)  ;  and  in  fome  to  be  hoped 
places  the  qualities  requifite  for  chemical  veflels  have  f°r  from 
been  given  to  it  in  a  very  furprifing  degree.  The  count  Porce^am< 
de  Lauraguais,  a  French  nobleman,  and  member  of  the 
academy  of  fciences,  has   diftinguifhed  himfelf  in  a 
very  eminent  manner  by  attempts  of  this  kind.     The 
tranflatorof  the  chemical  dictionary  aflures  us,  that  he 
had  it  from  a  gentleman  of  undoubted  veracity,  that  this 
nobleman  having  heated  a  piece  of  his  porcelain  red  hot, 
threw  it  into  cold  water,  without  breaking  or  cracking  it. 

The  moft  ufeful  attempt,  however,  for  the  purpofes 
of  chemiftry,  feems  to  be  the  difcovery  by  Mr  Reau- 
mur of  converting  common   green  giafs  into  porce-  MtrLv- 
lain.     This  was  publifhed    as  long  ago   as  the  year  mur's  por- 
1 739  ;  yet  we  have  fcarce heard  of  any  chemift,  no  not  celaiii. 
Dr  Lewis   himfelf,  who   has  made  trial  of  chemical 
veffels   formed  of  this  fort  of  porcelain,  although  the 
very  ufe  to  which  Mr  Reaumur  thought  the  prepara- 
tion could  be  applicable  was  that  of  bringing  chemical 
veflels  to  a  degree  of  perfection  which  could  not  other- 
wife  be  done.  The  following  is  the  refult  of  Mr  Reau- 
mur's experiments. 

Green  glafs,  furrotmded  with  white  earthy  matters, 
as  white  fand,  gypfum,  or  plafter  of  Paris,  &c.  and 
expofed  to  a  confiderable  heat  not  ftrong  enough  to 
alter  its  figure,  as  that  of  a  potter's  furnace,  acquires 
different  fhades  of  blue,  and  by  degrees  begins  to 
grow  white.  On  breaking  the  glafs,  the  white  coat 
appears  to  be  compofed  of  fine,  white,  glofly,  fatin- 
like  fibres,  running  tranfverfely,  and  parallel  to  one  ano- 
ther ;  the  glafs  in  the  middle  being  fcarcely  altered. 
On  continuing  the  cementation,  the  change  proceeds 
further  and  further,  till  at  length  the  white  fibrous 
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Chemical    parts  from  both  fides  meet  in  the  middle,  and  no  ap- 
Operatiotis  pearance  of  glafs  remains.     By  this  means,  entire  vef- 
—*—"'  fejs  0f  glafs  may  be  changed  into  procelain. 

The  fubflance  into  which  glais  is  thus  converted,  is 
opaque,  compact,  internally  of  great  whitenefs,  equal 
to  that  of  the  fineft  china-ware  ;  but,  externally,  of  a 
much  duller  hue.  It  is  confiderably  harder  than  glafs, 
much  lefs  fufible  in  the  fire,  and  fuftains  alterations  of 
heat  and  cold  without  injury.  Veflels  of  it,  cold,  bear 
boiling  liquors  ;  and  may  be  placed  on  the  fire  at  once, 
without  danger  of  their  cracking.  "  I  have  pat  a  vef- 
fel  of  this  porcelain  (fays  the  author)  into  a  forge, 
furrounded  it  with  coals,  and  kept  vehemently  blowing 
for  near  a  quarter  of  an  hour ;  I  have  melted  glafs  in 
this  veflel,  without  its  having  fufFered  any  injury  in 
its  figure."  If  means  could  be  found  of  giving  the  out- 
fide  awhitenefs,  equal  to  the  internal  part,  glafs  veflels 
might  thus  be  converted  into  a  valuable  kind  of  porcelain 
fuperior  to  all  that  have  hitherto  been  made.  Chemi- 
ilry,  fays  he,  may  receive  from  this  difcovery,  in 
its  prefent  ftate,  fuch  veflels  as  have  been  long  wanted  ; 
veflels  which,  with  the  compactnefs  and  impenetra- 
bility of  glafs,  are  alfo  free  from  its  inconveniences. 

The  common  green  glafs  bottles  yield  a  procelain  of 
tolerable  beauty  ;  window-glafles,  and  drinking-glafT- 
es,  a  much  inferior  one  ;  while  the  finer  kinds  of  cry- 
ilalline  glafles  afforded  none  at  all.  With  regard  to  the 
cementing  materials,  he  found  white  fand  and  gypfum, 
or  rather  a  mixture  of  both,  to  anfwer  beft.  Coloured 
earths  generally  make  the  external  furface  of  a  deep- 
er or  lighter  brown  colour  ;  foot  and  charcoal,  of  a 
deep  black,  the  internal  part  being  always  white. 
Dr  Lewis's  The  account  of  this  kind  of  porcelain  given  by  Mr 
«xperi-  Reaumur,  induced  Dr  Lewis,  who  had  alfo  obferved 
Bient*.  the  fame  changes  on  the  bottom  of  glafs-retorts  ex- 
pofed  to  violent  heat  in  a  fand-bath,  to  make  further 
experiments  on  this  matter ;  an  account  of  which  he 
has  publiihed  in  his  Philofophkal  Commerce  of  Arts. 
The  refults  of  his  experiments  were,  r.  Green  glafs, 
cemented  with  white  fand,  received  no  change  in  a 
heat  below  ignition.  2.  In  alow  red  heat,  the  change 
proceeded  exceeding  flowly;  and  in  a  ftrongred  heat, 
approaching  to  white,  the  thickeft  pieces  of  glafs 
bottles  were  thoroughly  converted  in  the  (pace  of 
three  hours.  3.  By  continued  heat,  the  glafs  lufFered 
the  following  progreflive  changes :  firfl,  its  furface 
became  blue,  its  tranfparency  was  diminifhed,  and  a 
yellowifh  hue  was  obfervable  when  it  was  held  between, 
the  eye  and  the  light.  Afterwards  it  was  changed  a 
little  way  on  both  fides  into  a  white  fubftance,  exter- 
nally ftill  bluifh  ;  and,  as  this  change  advanced  ftill 
further  and  further  within  the  glafs,  the  colour  of  the 
vitreous  part  in  the  middle  approached  nearer  to  yel- 
low :  the  white  coat  was  of  a  fine  fibrous  texture,  and 
the  fibres  were  difpofed  nearly  parallel  to  one  another, 
and  tranfverfe  to  the  thicknefs  of  the  piece  :  by  de- 
grees the  glafs  became  white  and  fibrous  throughout, 
the  external  bluilhnefs  at  the  fame  time  going  off,  and 
being  fucceeded  by  a  dull  whitifh  or  dun  colour.  By 
a  ftill  longer  continuance  in  the  fire,  the  fibres  were 
changed  gradually  from  the  external  to  the  internal 
part,  and  converted  into  grains  ;  and  the  texture  was 
then  not  unlike  that  of  common  porcelain.  The  grains, 
at  firft  fine  and  fomewhat  glofly,  became  by  degrees, 
larger  and  duller  5  and  at  lafl  the  fubftance  of  the  glals 
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became  porous  and  friable>  like  a  mafs  of  white  fand  Chemical 
llightly  cohering.  4.  Concerning  the  qualities  of  this  Operations 
kind  of  porcelain,  Dr  Lewis  obferves,  that,  while  it  ^  "~v~ 
remained  in  the  fibrous  ftate,  it  was  harder  than  com- 
mon glafs,  and  more  able  to  refill  the  changes  of  heat 
and  cold  than  glafs,  or  even  porcelain  ;  but,  in  a  mo- 
derate white  heat,  was  fufible  into  a  fubftance  not  fi- 
brous, but  vitreous  and  fmooth,  like  white  enamel ; 
that  when  its  texture  had  become  coarfely  granulated, 
it  was  now  much  fofter  and  unfuiible  :  and  laflly,  that 
when  fome  coarfely  granulated  unfuiible  pieces,  which, 
with  the  continuance  of  a  moderate  heat,  would  have 
become  porous  and  friable,  were  fuddenly  expofed  to 
an  intenfe  fire,  they  were  rendered  remarkably  more 
compacl  than  before  ;  the  folidity  of  fome  of  them 
being  fuperior  to  that  of  any  ether  ware.  ^04 

It  feems  furprifing  that  this  able  chemift,  who  onThisfub- 
other  occalions  had  the  improvements  of  the  arts  fo  je«St  ftill 
much  at  heart,  did  not  put  fome  veflels  of  this  kind  imFerf£<s- 
of  porcelain  to  other  fevere  trials,  belides  attempting 
to  fufe  it  by  itfelf  with  a  violent  fire  :  for  though 
pieces  of  it  were  abfolutely  unfufible,  we  are  not  fure 
but  they  might  have  been  corroded  by  alkaline  falts, 
acids,  calcareous  earths,  or  glafs  of  lead  ;  nay,  it  fhould 
feem  very  probable  that  they  would  have  been  fo  :  in 
which  cafe  they  would  not  be  much  fuperior  to  the 
veflels  made  from  earthy  materials.  When  a  firil- 
rate  chemifl  publifhes  any  thing  in  an  imperfecl  ftate, 
inferior  ones  are  difcouraged  from  attempting  to  finifh 
whathe  has  begun ;  and  thus,  notwithftanding  that  thefe 
experiments  have  been  fo  long  publiihed,  nobody  has 
yet  attempted  to  invefligate  the  properties  of  this 
kind  of  porcelain,  by  getting  chemical  veffels  made  of  it, 
and  trying  how  they  anfwer  for  crucibles,  or  retorts. 

All  that  has  been  faid  concerning  the  proper  mate- 
rials for  crucibles,  muft  likewife  be  applicable  to  the 
materials  for  retorts,  which  are  required  to  fland  a 
very  violent  heat.  Mr  Reaumur's  porcelain  bids  fair  eft 
for  anfwering  the  purpofe  of  retorts  as  well  as  crucibles. 
The  great  disadvantage  of  the  common,  earthen  ones,  is, 
that  they  fuffera  quantity  of  volatile  and  penetrating  va- 
pours to  pafs  through  them.  This  is  very  obfervable 
in  the  diftillation  of  phofphorus  ;  and  though  this  fub- 
flance has  not  hitherto  been  ufed  for  any  purpofe  in 
medicine,  and  very  little  in  the  arts,  its  acid  only  be- 
ing fometimes  ufed  as  a  flux,  if  veflels  could  be  made 
capable  of  confining  all  the  fleams  and  at  the  fame  time 
bearing  the  heat  neceflary  for  its  diftillation,  phofpho- 
rus, perhaps,  might  be  obtained  in  fuch  quantity,  as 
to  fhow  that  it  is  a  preparation  not  altogether  ufelefs.       595  [596] 

With  regard  toflone-ware  veflels,  and  all  thofe  into  Stone-ware 
which  the  compofition  of  fand  or  flint  enters,  we  fhall  veffels  cor- 
only  further  obferve,  that  they  will  be  corroded  by  fixed  roded* 
alkaline  falts,  efpecially  of  the  cauftic  kind,  in  a  very 
moderate  heat.  Dr  Black,  having  evaporated  fome  cau- 
ftic ley  in  a  ftone-ware  bafon,  and  then  melted  the  dry 
fait  in  the  fame  veflel,  found  it  fo  corroded,  as  after- 
wards to  be  full  of  fmall  holes  ;  and  he  found  nothing 
to  refill  the  aclion  of  this  fait  fo  well  as  fiiver.     On  Wedge- 
the  fubjeel  of  chemical  veflels,  we  have  now,  however,  wood's 
to  add  the  improved  earthen  ware  of  Mr  Wedgewood ;  ware. 
in  which  the  properties  of  compaclne*7 ,  infufibility  and 
the  power  of  refifting  hidden    changes    of  heat  and 
cold,  are  faid  to  be  united,  fo  that  it  promifes  to  be  a 
very  valuable  addition  to  the  chemical  apparatus, 
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11.  Maceration,  or  Digestion.  This  is  the 
mixing  two  bodies,  generally  a  folid  and  a  fluid,  toge- 

'ther,  and  then  expoiing  them  to  a  moderate  degree  of 
heat  for  a  confiderable  length  of  time,  that  fo  they  may 
have  the  better  opportunity  of  acting  upon  one  another. 
Digeftion  is  ufually  performed  in  the  glaffes  already 
mentioned,  called  matra§es  or  bolt-heads  ;  and  is  done  in 
a  fand-heat.  When  any  of  the  fubllances  are  veryjvola- 
tile,  as  fpirit  of  wine  ;  or  when  the  matter  requires  to 
be  heated  fo  confiderably  that  a  quantity  of  vapour  will 
be  raifed,  the  necks  of  the  bolt-heads  ought  to  be  pretty 
long  ;  or  a  tin  pipe  may  be  inferted,  of  fufficient 
length  to  prevent  the  efcape  of  any  part  of  the  fteam. 

12.  Levigation.  This  is  the  reducing  any  body 
to  a  very  fine  powder,  which  fhall  feel  quite  foft  be- 
tween the  fingers  or  when  put  into  the  mouth.  It 
is  performed  by  grinding  the  fubftance  upon  a  flat 
marble  ftone,  with  fome  water,  or  by  rubbing  it  in  a 
marble  mortar.  In  the  large  way,  levigation  is  per- 
formed by  mills  drawn  by  horfes,  or  driven  by  water ; 
fome  of  them  are  fo  fmall  as  to  be  turned  by  the  hand. 
They  conlift  of  two  fmooth  ftones,  generally  of  black 
marble,  or  fome  other  ftone  equally  hard,  having  fe- 
veral  grooves  in  each,  but  made  to  run  in  contrary  di- 
rections to  one  another  when  the  mill  is  fet  in  mo- 
tion. The  matter  being  mixed  with  water,  is  put  in 
by  a  funnel,  which  is  fixed  into  a  hole  in  the  upper 
ftone,  and  turns  along  with  it.  The  under  milftone 
has  round  it  a  wooden  ledge,  whereby  the  levigating 
matter  is  confined  for  fome  time,  and  at  length  dis- 
charged, by  an  opening  made  for  that  purpofe,  when 
it  has  accumulated  in  a  certain  quantity. 

In  this  operation,  when  the  matters  to  be  levigated 
are  very  hard,  they  wear  off  a  part  of  the  mortar,  or 
ftones  on  which  they  are  levigated  ;  fo  that  a  fubftance 
perfectly  hard,  and  which  could  not  be  worn  by  any 
attrition,  is  as  great  a  defideratum  for  the  purpofes  of 
levigation,  as  one  which  could  not  be  melted  is  for 
thofe  of  fufion.  Dr  Lewis  propofes  the  porcelain  of  Mr 
Reaumur  as  an  improvement  for  levigating  planes, 
mortars,  ire.  becaufe,  while  in  its  fibrous  ftate,  it  is 
confiderably  harder  than  glafs,  and  confequenflymtich 
lefs  liable  to  abrafion  by  the  harder  powders. 

In  many  cafes  levigation  is  very  much  accelerated 
by  what  is  called  elutriation.  This  is  the  method  by 
which  many  of  the  painters  colours  are  prepared  of 
the  requifite  finenefs  ;  and  is  performed  by  mixing  any 
fubftance  not  totally  reduced  to  the  neceffary  degree 
of  finenefs,  with  a  fufficient  quantity  of  water,  and 
ftirring  them  well  together.  The  finer  parts  of  the 
powder  remain  fome  time  fufpended  in  the  water, 
while  the  groffer  particles  fall  to  the  bottom.  The 
Separation  is  then  eafily  made,  by  pouring  off  the  wa- 
ter impregnated  with  thefe  fine  parts,  and  commit- 
ting the  reft  to  the  levigating  mill,  when  it  may  a- 
gain  be  waflied  ;  and  this  may  be  repeated  till  all  the 
powder  is  reduced  to  the  utmoft  finenefs.  Subftances 
foluble  in  water  cannot  be  levigated  in  this  manner. 

Of  Chemical  Furnaces. 

The  two  general  divifions  we  have  already  men- 
tioned of  thofe  who  practice  chemiftry,  namely,  thofe 
who  have  no  other  view  than  mere  experiment,  and 
thofe  who  wiih  to  profit  by  it,  render  very  different 
kinds  of  furnaces  neceffary.     For  the  firft,  thofe  fur- 


naces are  neceffary  which  arx  capable  of  acting  upon  Chemical 
a  fmall  quantity  of  matter,  yet  fufficient  for  all  the  Furnac". 
changes  which  fire  can  produce  from  fimple  digeftion  '       B       ' 
to  the  moft  perfect,  vitrification.     For  the  others,  thofe 
are  to  be  chofen  which  can  produce  the  fame  changes 
upon  very  large  quantities   of  matter,  that  as  much 
may  be  done  at  once  as  poffible.  , 

To  avoid  the  trouble  and  expence  of  a  number  of  Pombie 
furnaces,  a  portable  one  hath  long  been  a  defideratum  furnace, 
among  thofe  chemifts  who  are  fond  of  making  experi- 
riments.     One  of  the  beft  of  thofe,  if  not  the  very  belt, 
that  haih  yet  appeared,  is  that  defcribed  in  Shaw's  edi- 
tion of  Boerhaave's  chemiftry,  and  represented  fig.  1.  pjate 

This  furnace  is  made  of  earth  ;  and,  as  the  work-CXXXIV. 
manlhip  of  a  furnace  requires  none  of  the  neatnefs  or 
elegance  which  is  required  in  making  potters  veffels, 
any  perfon  may  eafily  make  a  furnace  of  this  kind  for 
himfelf,  who  has  time  and  patience  for  fo  doing.  With 
regard  to  the  moft  proper  materials,  all  that  we  have 
faid  concerning  crucibles  and  retorts  muft  be  appli- 
cable to  the  materials  for  conftrucfing  a  furnace  ;  only 
here  we  need  not  care  fo  much  for  the  porofity,  or 
difpofition  to  crumble,  as  when  crucibles  or  other  dif- 
tilling  veffels  are  to  be  made. 

Plate  iron  is  commonly  directed  for  the  outfide  of 
portable  furnaces  ;  but  we  cannot  help  thinking  this 
is  a  very  needlefs  expence,  feeing  the  coating  which 
it  necellarily  requires  on  the  infide  may  be  fuppofed 
to  harden  to  fuch  a  degree  as  foon  to  fupport  itfelf, 
without  any  affiftance  from  the  plate-iron.  This  will 
be  the  lefs  neceffary,  if  we  confider,  that,  for  the 
thicknefs  of  the  walls  of  any  furnace  where  a  confide- 
rable heat  is  wanted,  two  or  three  inches  are  by  no 
means  fufficient.  When  the  infide  of  a  furnace  is 
heated,  the  walls,  if  very  thin,  are  foon  penetrated 
by  the  heat,  and  great  part  of  it  by  this  means  diili- 
pated  in  the  air.  If  they  are  of  a  fufficient  thicknefs, 
the  heat  cannot  penetrate  fo  eafily  ;  and  thus  the  inner 
part  of  the  furnace  preferves  the  heat  of  the  fuel,  and 
communicates  it  to  the  contained  veffel.  In  the  con- 
struction of  a  portable  furnace,  therefore,  it  will  be 
convenient  to  have  all  parts  of  it  fix  inches  thick  at 
leaft.  This  will  alfo  give  it  a  fufficient  degree  of 
Strength  ;  and,  as  it  is  formed  of  feveral  different 
peices,  no  inconvenience  can  follow  from  the  weight 
of  each  of  them  taken  feparately. 

In  Boerhaave's  chemiftry,  this  furnace  is  reprefent- 
ed  as  narrower  at  the  bottom  than  at  the  top  ;  but  we. 
cannot  fuppofe  any  good  reafon  for  fuch  a  form,  fee- 
ing a  cylindrical  one  muft  anfwer  every  purpofe  much 
better,  as  allowing  a  larger  quantity  of  air  to  pafs  through 
the  fuel,  and  likewife  not  being  fo  apt  to  be  overturned 
as  it  neceffarily  muft  be  where  the  upper  part  is  confi- 
derably heavier  than  the  lower.  We  have,  therefore, 
given  a  reprefentation  of  it  as  of  a  cylindrical  form. 

The  furnace  confifts  of  five  or  more  parts.  C,  re- 
prefents  the  dome,  or  top  of  the  furnace,  with  a  fhort 
earthen  funnel  E  for  tranfmitting  the  fmoke.  B,  B,  B, 
are  moveable  cylinders  of  earth,  each  provided  with 
a  door  D,  D,  D.  In  Boerhaave's  chemiftry  thefe  doors, 
are  reprefented  as  having  iron  hinges  and  latchets  ; 
but  they  may  be  formed  to  more  advantage  of  fquare 
pieces  of  earth,  having  two  holes  in  the  middle,  by 
which  they  may  be  occalionally  taken  out,  by  intro- 
ducing an  iron  fork.     In  like  manner,  the  domes  and' 

cylinders^ 


Theory. 


CHEMISTRY. 


Chemical    cylinders,  in  Eeerhaave's  chemiftry,  are  reprefented 

Farnaces.    with  ironhandles  ;  but  tbeymay  bealmoflas eafily  taken 

'       """"■" *  ofFby  the  cheaper  contrivance  of  having  four  holes  in 

each,  two  directly  oppofite  to  one  another,  into  which 

two  lhort  forks  may  be  introduced  when  the  parts  are 

to  be  feparated. 

In  the  lowermoft  cylinder  is  to  be  placed  an  iron- 
grate,  a  little  below  the  door,  for  fupporting  the 
fire.  In  the  under  part  is  a  fniall  hole,  big  enough 
for  introducing  the  pipe  of  a  pair  of  good  perpe- 
tual bellows  when  the  fire  is  to  be  violently  excited. 
Dr  Lewis  prefers  the  organ-bellows  to  any  other  kind. 
When  the  bellows  is  ufed,  the  whole  muft  ftand 
upon  a  clofe  cylinder  A,  that  the  air  may  be  confined, 
and  made  to  pafs  through  the  fuel.  By  having  more 
bellows,  the  fire  may  be  excited  to  a  mod  intenfe 
degree.  In  this  cafe,  the  pipe  of  every  one  of  them 
muft  enter  the  cylinder  B. 

Each  of  the  cylinders  ihould  have,  in  its  upper  part 
a  round  hole,  oppolite  to  its  door,  for  carrying  off 
the  fmoke,  by  means  of  a  pipe  inferted  into  it,  when 
the  furnace  is  ufed  for  distillations  by  the  fand-bath. 
Each  cylinder  ought  likewife  to  have  a  femicircular 
cut  in  the  oppofite  fides,  both  above  and  below,  that 
when  the  under  cut  of  the  upper  cylinder  is  brought 
directly  above  the  upper  cut  of  the  lower  one,  a  per- 
fect circle  may  be  formed.  Thefc  are.  for  giving  a 
pafiage  to  the  necks  of  retorts,  when  diftillation  by 
the  retort  is  to  be  performed.  The  holes  may  be 
occasionally  filled  with  floppies  made  of  the  fame  ma- 
terials with  the  body  of  the  furnace. 

The  molt  convenient  Situation  for  a  furnace  of  this 
"kind  would  be  under  a  chimney,  the  vent  of  which 
might  be  eafily  flopped  up  by  a  broad  plate  of  iron, 
in  which  a  hole  ought  to  be  cut  for  the  reception  of 
the  earthen  tube  of  the  dome.  By  this  means  the 
ufe  of  a  long  tube,  which  at  any  rate  muft  be  very 
troublefome,  might  be  eafily  avoided,  and  a  very 
ftrong  blaft  of  air  would  pafs  through  the  fuel.  If  it 
is  found  convenient  to  place  the  furnace  at  fome  di- 
ftance  from  the  chimney,  a  plate-iron  pipe  muft  be 
procured  to  fit  the  earthen  pipe  of  the  dome,  and 
carry  the  fmoke  into  the  chimney.  This  pipe  will 
alfo  be  of  ufe,  when  the  furnace  is  ufed  for  diftilla- 
tions  by  the  fand-bath  ;  it  muft  then  be  inferted  into 
the  hole  oppofite  to  the  door  of  any  of  the  cylinders, 
and  will  convey  away  the  fmoke,  while  the  mouth  of 
g0I  the  cylinder  is  totally  covered  with  a  fand-pot. 
Dr  Lewis's  for  portable  furnaces,  Dr  Lewis  greatly  recom- 
portable  mends  the  large  black  crucibles,  marked  n°  60,  on 
furnaces,  account  of  their  refilling  a  violent  heat,  and  being 
very  eafily  cut  by  a  knife  or  law,  fo  that  doors,  &c. 
may  be  formed  in  them  at  pleafure.  The  bottom 
of  one  of  thefe  large  ones  being  cut  out,  a  grate  is  to 
be  put  into  the  narrow  part  of  it.  For  grates,  the 
doctor  recommends  caft  iron-rings,  having  each  three 
knobs  around  them.  Thefe  knobs  go  into  correspond- 
ing cavities  of  the  outer  rings,  and  the  knobs  of  the 
outermost  reft  on  the  crucible,  which  is  to  be  indented 
a  little  to  receive  them,  that  fo  the  grate  may  reft 
the  more  firmly,  and  the  furnace  not  be  endangered 
from  the  fwelling  of  the  iron  by  heat.  When  this 
is  to  be  made  ufe  of  as  a  melting-furnace,  and  a  vio- 
lent heat  to  be  excited,  another  crucible  muSt  be  in- 
verted en  that  which  contains  th«  fuel,  which  ferves 


inftead  of  the  dome  of  the  laft  mentioned  furnace  :  and 
as  whatever  is  faid  of  it  limit  likewife  be  applicable 
to  the  two  crucibles  when  placed  above  one  another, 
we  need  give  no  farther  defcription  of  the  doctor's 
portable  furnace. 

No  doubt,  the  great  experience  of  Dr  Lewis,  in 
chemical  matters  muft  give  very  confiderable  weight 
to  any  thing  he  advances  ;  and  the  warmth  with  which 
he  recommends  the  furnaces  muft  convince  us,  that 
he  has  found  them  abundantly  anfwer  the  purpufes  of 
experiments.  We  cannot  help  thinking,  however, 
that  where  a  very  great  and  lafting  heat  is  to  be  given, 
the  thicknefs,  and  even  the  form,  of  thefe  crucibles,  is 
fomc  objection  to  their  ufe.  It  is  certain  that  fuch  a 
permanent,  or,  as  the  workmen  call  it,  a  folid  heat, 
can  never  be  given  where  the  walls  of  a  furnace  are 
thin,  as  when  they  are  of  fufficient  thicknefs.  They 
are  alfo  very  apt  to  burfl  with  great  heat  ;  and,  for 
this  reafon,  Dr  Lewis  defires  his  furnace  to  be 
Strengthened  with  copper  hoops.  This  difpofition  to 
burSt  proceeds  from  the  inner  parts  which  are  more 
intenfely  heated  than  the  outer,  expanding  more  than 
thefe  do,  and  consequently  burfting  them.  Hence 
the  doctor  defires  his  furnace  to  be  llrengthened  alfo 
by  putting  it  within  another  crucible  of  a  larger  fize, 
and  the  intermediate  fpace  to  be  filled  up  with  a  mix- 
ture of  Sifted  aShes  and  water.  For  moft  chemical 
procelles,  where  only  a  fmall  degree  of  heat  is  requi- 
site, thefe  furnaces  anfwer  beyond  any  thing  that  has 
hitherto  been  attempted.  The  whole  is  to  be  Sup- 
ported   by   an  iron  ring   with   three   feet 

Dr  Black  has  contrived  a  furnace  in  which  all  thefe 
inconveniences  are  avoided.  Two  thick  iron  plates, 
above  and  below,  are  joined  by  a  thinner  plate,  forming 
the  body  of  the  furnace,  which  is  of  an  oval  form. 
The  upper  part  is  perforated  with  two  holes  ;  the  one 
A,  pretty  large,  which  is  the  mouth  of  the  furnace, 
and  which  is  of  a  circular  form :  the  other  behind  it,  B, 
of  an  oval  form,  and  defigned  for  fastening  the  end  of 
the  vent  which  is  fcrewed  down  upon  it.  The  under- 
most thick  plate  has  only  the  large  circular  opening 
G  near  to  the  middle,  but  net  altogether  fo,  being 
nearer  to  one  fide  of  the  ellipfe  than  the  other,  where 
the  round  hole  in  the  top  is  placed;  fo  that  aline  paf- 
fing  this  circular  hole  has  a  little  obliquity  forwards. 
Theafh-pit  C  E  is  likewife  made  of  a  nelliptical  form, 
and  a  very  fmall  matter  widened  ;  fo  that  the  bottom 
of  the  furnace  is  received  within  the  ellipfe.  A  little 
below,  there  is  a  border  D  that  receives  the  bottom  of 
the  furnace  ;  and  except  the  holes  of  the  damping-plate 
E,  the  parts  are  all  clofed  by  means  of  foft  lute, 
upon  which  the  body  of  the  furnace  is  preSTed  down  ; 
by  which  means  the  joining  of  the  two  parts,  and  of 
all  the  different  pieces,  are  made  quite  tight  ;  for  the 
body,  fire  place,  alh-pit,  vent,  and  grate,  are  all  fepa- 
rable  from  one  another.  As  the  furnace  comes  from 
the  workman,  the  grate  is  made  to  apply  to  the  out- 
fide  of  the  lower  part.  It  confifts  of  a  ring  laid  on  its 
edo-e,  and  then  bars  likewife  laid  on  their  edges  ;  and 
from  the  outer  ring  proceed  four  pieces  of  iron,  by 
means  of  which  it  may  be  fcrewed  down  ;  fo  it  is  kept 
out  of  the  cavity  of  the  furnace,  and  preferved  from 
the  extremity  of  the  heat.  Thus  it  lafls  much  longer, 
and  indeed  hardly  liable  to  any  decay ;  for  by  be- 
ing expofed  to  the  cool  air,  it  is  kept  fo  cool,    that   it 
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is  never  hurt  by  the  heat  of  the   fuel.      The  fides, 
which  are    made  of  plate  iron  muft  be  luted  within, 
to  confine  the  heat,  and  preferve  them  from  its  action. 
To  adapt  this  to  the  various  operations  of  chemi- 
ftry,  we  may  obferve,  that  for  a  melting  furnace  it  is 
very  convenient  ;  we  need  only  provide  a  cover  for  the 
opening  above,   which  is  made  the  door;    and  which 
being    immediately   over    the    grate,     is  convenient 
for  introducing  the  fubftances   to  be  acted  upon,  and 
for  allowing  us  to  look  into  the  veffel  and  take  it  out. 
This  cover  may  be  a  piece  of  tile,  or  two  bricks  ren- 
dered flat  and  fquare.     Dr    Black  commonly   ufes  a 
kind  of  lid  with  a  rim  containing  a  quantity  of  lute  ; 
and  to  augment  the  heat,  we  may  increafe  the  height 
of  the  vent.     It  can  be  employed  in  moll  operations 
in  the  way  of  eflaying  ;  and  the  iituation  of  the  door 
allows  us  to  fee  the  fubftances  very  readily.     It  does 
not  admit  the  introduction  of  the  muffle  ;  but  can  be 
employed  in  all  thofe  operations  where  the  muffle  is 
made  ufe  of;  and  in  Cornwall  in  England  fuch  a  fur- 
nace is  made  ufe  of  for  eilaying  of  metals.     To  pre- 
ferve the  fubftance  from  the  contact  of  the  fuel,  they 
cut  off  about  a   third  part   of  the  length  of  a  brick, 
and  then  put  it  on  one  end  on  the  middle  of  the  grate. 
They  choofe  their  fuel  of  large  pieces,  that   the  air 
may  have  free  paffage  through   it,  and  open  a  little  of 
the  door,  which  occafions  a  ftream  of  air  to  flow  in  ; 
and  this  ftrikes  upon  the  fubftance    and  produces    the 
effect  defired  ;  fo  that  it  may  be   ufed  in  the  calcina- 
tion of  lead  to  convert  it  into  litharge.     It  alfo  an- 
fwers  very  well  in  operations  for   producing  vapour. 
If  we  defire  to  employ  it  in  diftillations  which  require 
an  intenfe  heat,  the  earthen  retort  is  to  be  fufpended 
by  means  of  an  iron  ring  having  three  branches  ftand- 
ing  up  from  it,  and  which  hangs  down   about  half  a 
foot  from  the  hole  ;  fo  that' the  bottom  of  the  retort 
refts  upon  the  ring,  and  is  immediately  hung  over  the 
fuel  :  and  the  opening  between  the  mouth  of  the  fur- 
nace and  retort  is  filled  up  with  broken  crucibles  and 
potfherds,  which  are   covered   over  with   aflies   that 
tranfmit  the  heat  very  flowly ;  fo  it  anfwers  for  di- 
ftillations performed  with  the  naked  fire.     Dr  Black 
has  fometimes  caufed  them  be  provided  with  a  hole  in 
the  fide,  from  which  the  neck  of  the  retort  may  be  made 
to  come  out ;  and  in  this  way  has  diftilled  the  phof- 
phorus  of  urine,  which  requires  a  very  ftrong  heat. 
For  diftillations  with  retorts  performed  with  the  fand- 
bath,  there  is  an  iron  pot  fitted  for  the  opening  of  the 
furnace,  which  is  fet  on  and  employed  as  a  fand-pot. 
The  vent  of  the  furnace  then  becomes  the  door  ;  and 
it  anfwers  very  well  for  that  purpofe ;    and  is  more 
eafily  kept  tight  than  if  it  were  in  the  fide,  and  may 
be  kept  clofe  with  a  lid  of  charcoal  and  clay.     In  like 
manner  it  anfwers  well  for  the  common  ftill,  which 
may  be  adapted  to  it ;  part  of  ir  being  made  to  enter  the 
open  part  of  the  furnace,  and  hang  over  the  fire,  as  in 
Plate  CXXXIII.  fig.  8.  and  9.  that  the  bottom  part  of 
that  ftill  may  be  made  to  enter  ;  and  the  vent  becomes 
the  door,  by  which frefh  fuel  may  be  added.  Indeed  it  is 
feldom  neceffary  to  add  frefh  fuel  during  any  operation. 
In  the  ordinary  diftillations  it  is  never  neceffary  ;  and 
even  in  diftilling  mercury,  phofphorus,  &c.  it  generally 
contains  enough  to  finifli  the  operation  ;  fo  effectually 
is  the  heat  preferved  from  lofs  or  diffipation,  and  fo 
very  flow  is  the  confumption  of  the  fuel. 
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For  luting  this  and  other  furnaces,  the  doctor  finds  chemical 
nothing  perferable  to  a  fimple   mixture  of  fand   and  Furnaces, 
clay.     The   proportions  for  Handing   the  violence  of  *~~fo7     ' 
fire  are  four  parts  of  fand  to  one  of  clay  ;  but  when  Luting 
deligned  for  the  lining  of  furnaces,  he  ufes  fix  or  feven  proper  for 
of  fand  to  one  of  clay,  the  more  effectually  to  prevent  his  furnace^ 
the  contraction  of  the  latter  ;  for  it  is  known  from  ex- 
periments, that  clay,  when  expofed  to  a  ftrong  heat, 
contracts  the  more  in  proportion  to  its  purity.  The  fand 
fettles  into  lefs  bulk  when  wet,  and  does  not  contract 
by  heat,  which  it  alfo  refifts  as  well  as  the  clay  itfelf. 

Befides  this  outfide  lining  next  the  fire,  Dr  Black 
ufes  another  to  be  laid  on  next  the  iron  of  the  furnace  ; 
and  this  confifts  of  clay  mixed  with  a  large  portion  of 
of  charcoal  duft.     It   is   more  fit  for    containing  the 
heat,  and  is  put  next  to  the  iron,  to  the  thicknefs  of 
an  inch  and  a  half.     That  it  may  be  pretty  dry  when       605 
firfl  put  in,  he  takes   three   parts  by  weight  of  the  Method  of 
charcoal  duft,  and   one  of  the  common   clay,  which  applying 
muft  be  mixed  together  when  in  dry  powder,  other-  tne  *ute' 
wife  it  is  very  difficult  to  mix   them  perfectly.     As 
much  water  is  added  as  will  form  the  matter  into  balls  ; 
and  thefe  are  beat  very  firm  and  compact  by  means  of 
a  hammer  upon  the  infide  of  the  furnace.     The  other 
lute  is  then  fpread  over  it  to  the  thicknefs  of  about  half 
an  inch,  and  this  is  alfo  beat  folid  by  hammering  ;  after 
which  it  is  allowed  to  dry  flowly,  that  all  cracks  and 
fiffures  may  be  avoided  :  and  after  the  body  of  the  fur- 
nace is  thus  lined,  the  vent  is  fcrewed  on  and  lined  in 
the  fame  manner.  It  muft  then  be  allowed  to  dry  for  a 
long  time  ;  after  which  a  fire  may  be  kindled,  and  the 
furnace  gradually  heated  for  a  day  or  two.  The  fire  is 
then  to  be  raifed  to  the  greateft  intenfity  ;  and  thus  the 
luting  acquires  a  hardnefs   equal  to  that  of  free-ftone, 
and  is  afterwards  as  lafting  as  any  part  of  the  furnace.    a(j  $0? 
When  furnaces  are  ufed  in  the  large  way,  they  are  Melting 
always  built  of  brick,  and  each  particular  operation  has  furnace, 
a  furnace  allotted  for  itfelf.    The  melting-furnace, 
where  very  large   quantities  of  matter  are   not  to  be 
melted  at  once,  requires  only  to  be  built  of  brick  infuch 
a  form  as  we  have  already  defcribed  ;  only,  as  it  would 
perhaps  be  troublefome  to  procure  a  dome  of  the  proper 
figure,  the  forepart  of  it  may  be  left  entirely  open  for 
the  admiffion  of  melting  veffels.     The  opening  may  be 
clofed  up  with  bricks  and  earth  during  the  operation. 
There  is  no  neceffity  for  having  the  infide  of  a  circular 
form  ;  a  fquare  one  will  anfwer  the  purpofe   equally 
well.  According  to  the  author  of  the  Chemical  Dictio- 
nary, when  the  internal  diameter  D  C  of  fuch  a  furnace  p]ate 
is  12  or  15  inches,  the  diameter  of  the  tube  G  I  8  or  9  CXXXIV. 
inches,    and   its  height   18   or  20  feet,  and  when  the  fig.  a. 
furface  is  well  fupplied  wit'h  fuel,  and  extreme  heat  is 
produced ;  in  lefs  than  an  hour  the  furnace  will  be  white 
and  dazzling  like  the  fun  ;  its  heat  will  be  equal  to  the 
ftrongeft  glafs-houfe   furnace  ;  and   in  lefs  than  two 
hours  will  be  melted  whatever  is  fufible  in  furnaces. 
The  hotteft  part  is  at  H  F,  4  or  6  inches  above  the  grate. 
A  plate-iron  tube  may  be  advantageoufly  fupplied  by  a 
fhort  chimney  of  bricks,  built  under  a  pretty  high  vent, 
fo    as  the  whole  may  eafily   be  flopped,    except  that 
paffage  which  tranfmits  thefmokeof  the  furnace.     By 
this  meansa  very  ftrong  current  of  air  will  be  made  to 
pafs  through  the  fuel.  Mr  Pot f* 

On  this   fubjecf   Dr  Black    informs  us,    that  Mrmeiti 
Pott  of  Berlin  employs  one  almoft  fimilar  to  the  above,  furnace  de- 
fer jfcribed* 
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for  making  experiments  on  earthen  ware  5  by  which  he 
mowed  that  many  fubftances  formerly  rekoned  infu- 
fible,  might  neverthelefs  be  melted  by  fire  raifed  to  a 
very  intenfe  degree  ;  and  that  feveral  of  thefe  bodies, 
when  mixed  together,  form  compounds  which  may  be 
melted  without  any  difficulty.  From  this  a  tube  arifes 
to  fome  height,  and  there  is  an  additional  tube  which 
may  be  put  on  to  the  height  of  above  10  feet.  The 
fire-place  is  narrow  below,  but  widens  towards  the 
middle,  and  contracts  again  at  top,  for  the  fake  of  the 
veffels  which  are  put  into  it,  and  which  are  wider  at 
top  than  at  bottom.  Thus  the  veflel  is  equally  heat- 
ed, and  there  is  room  above  for  containing  a  quantity 
of  fuel,  which  defcends  as  fait  as  it  is  confumed.  Dif- 
ferent reafons  have  been  affigned  for  this  form  :  thus 
Dr  Boerhaave  imagines  that  the  melting  furnace  Ihould 
be  made  of  a  parabolic  form,  and  Macquer,  that  it 
mould  be  in  the  form  of  an  ellipfe  ;  and  that  the  cru- 
cible ihould  be  placed  in  one  of  the  foci,  where  they 
imagined  the  heat  would  be  concentrated  ;  but  it  is 
very  plain,  that  the  materials  are  fuch  as  are  not  ca- 
pable of  reflecting  the  rays  of  heat  in  a  regular  man- 
ner ;  and  even  though  they  could  do  fo,  it  would 
be  to  no  purpofe,  becaufe  the  heat  and  light  do 
not  come  from  any  fmgle  point,  but  from  a  great 
number,  ftriking  the  furnace  in  all  poffible  direc- 
tions, and  which  mult  confequently  be  reflected  in 
directions  as  numerous.  The  furnace  is  made  of  iron 
lined  with  clay  ;  and  as  it  is  difficult  to  beat  out  the  iron 
into  this  roundim  form,  it  may  as  well  be  made,  cylin- 
drical ;  and  it  is  eafy  to  give  the  infide  what  form  we 
pleafe  by  means  of  a  luting  of  clay ;  neither  need  the 
dome  have  the  roundifh  form,  but  may  be  fimply  made 
conical.  The  vent  fhould  be  made  about  two-thirds  of 
the  diameter  of  the  furnace,  or  fuch  as  will  give  an 
area  of  about  one-half  the  grate.  A  fmall  portable 
furnace  of  this  kind  is  very  convenient  for  ordinary 
crucibles  ;  the  largeft  of  which  are  only  about  four  or 
five  inches  high  ;  the  wideft  part  of  the  furnace  may 
be  beat  out  about  10  inches  diameter  ;  and  when 
made  of  thin  plate  iron,  and  lined  within,  are  very 
convenient,  and  may  be  heated  at  very  little  expence 
of  fuel.  But  for  heating  much  larger  veffels,  it  is  pro- 
per to  conitruct  them  of  brick,  when  they  have  pretty 
much  the  fame  form  ;  only  it  is  neceflary  tomake  them 
fquare,  and  round  on  the  infide  with  a  lutingof  fand  and 
clay.  The  top  is  generally  made  flat,  and  covered  over 
with  two  or  three  bricks  ;  the  vent  goes  a  little  back- 
wards, and  then  is  raifed  to  a  proper  height.  Where 
ihe  veflel  to  be  heated  is  very  large,  it  is  common  to 
leave  the  frontopen  for  putting  in  the  veflel  ;  and  then 
to  build  it  up  with  bricks,  clay,  and  fand ;  which  can 
be  eafily  pulled  down  again  when  the  operation  is  over. 

There  are  fome  cafes  in  which  it  is  neceflary  to 
have  a  rapidity  of  inflammation  even  beyond  what  this 
furnace  can  give  ;  and  in  thefe  we  have  recourfe  to  bel- 
lows of  various  constructions,  by  which  the  air  can  be 
compreffed  and  made  to  enter  the  fuel  with  great  ve- 
locity. Thefe  again  are  fometimes  wrought  by  wa- 
ter ;  but  there  is  another  machine  which  produces  a 
greater  effect,  viz.  the  -water-blafl  defcribed  by  Lewis 
in  his    Commircimn  Ph'tlofoph.  Technicum. 

The  eolipile  too  may  be  employed  for  driving  air  in- 

"to  fuel.     The  effect  of  this  has   been  confidered  as  a 

proof  that  air  acts  by  its  elasticity  in  animating  fuel, 
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as  anelaftic  fluid  vapour  from  the  eolipile  produces,  the  Chemical 
fame  effect.     But  when  we  contrive  to  fend  fteam  in-  Furnace, 
ftead  of  air,  the  fame  effect  is  not    produced  ;  and    the  *      v— — ' 
true  manner  in  which  this  inftrument  increafes  the  in- 
flammation is  by  driving  air  through  the  fuel  :  the 
fteam  from  the  veflel  fpreadiug  and  mixing  with  theair, 
and  driving  it  before  it,  makes  it  ftrike  upon  the  fuel. 

Chemifts  have  generally  believed  that  a  wide  and 
high  afli-hole  greatly  increafes  the  power  of  a  melting 
furnace  ;  but  this  advantage  is  found  to  be  merely  ima- 
ginary, as  well  as  that  of  introducing  the  air  through 
a  long  tube  to  the  afh-hole  ;  unlefs  where  the  furnace  is 
placed  in  a  clofe  room,  fo  that  it  is  neceflary  tofurnifh  a 
greater  blaft  of  air  than  can  otherwife  have  accefs. 

For  the  form  of  the  furnaces  neceflary  in  elfaying 
and  (melting  of  ores  or  making  glafs,  fee  Essaying 
Glass,  and  Smelting.  (,io 

When  large  ftills,  fand-pots,  &c.  are  to  be  fixed  Stills,fand- 
with  a  view  to  daily  ufe,  it  is  a  matter  of  no  fmall  Pots  &c- 
confequence  to  have  them  put  up  in  a  proper  manner.. tow  tofet> 
The  requifites  here  are,  1.  That  the  whole  force  of 
the  fite  fhould  be  fpent  on  the  diftilling  veflel  or  fand- 
pot,  except  what  is  neceflarily  imbibed  by  the  walls  of 
the  furnace.  2,  That  the  veflel  fhould  be  fet  in  fuch 
a  manner  as  that  they  may  receive  heat  even  from  the 
furnace  walls ;  for  a  ftill  which  contains  any  liquid 
can  never  be  madefo  hot  as  a  piece  of  dry  brick.  3.  It 
is  abfolutely  neceflary  that  the  force  of  the  fire  be  not 
allowed  to  collect  itfelf  upon  one  particular  part  of 
the  veflel  ;  otherwife  that  part  will  foon  be  deftroyed. 
3.  The  draught  of  air  intaitrmaces  of  this  kind  ought 
to  be  moderate  ;  only  fo  much  as  will  prevent  fmoke. 
If  a  ftrong  blaft  of  air  enters,  not  only  a  great  part  of 
the  heat  will  be  wafted  by  going  up  the  chimney,  but 
theoutlide  of  the  veflel  will  be  calcined  every  time  the  fire 
is  kindled,  and  thusmuftbe  foon  rendered  unfit  for  ufe. 

There  are  few  of  the  common  workmen  that  are 
capable  of  building  furnaces  properly  ;  and  it  is  very 
neceflary  for  a  chemift  to    know  when   they  are  pro- 
perly done,  and  to  make  the  workmen  act   according 
to  his  directions.     As  the  ftill,  or  whatever  veflel  is  to 
be  fixed,  muft  have  a  fupport  from  the  furnace  on 
which  it  is  built,  it  is  evident  the  -whole  of  its  fnrface 
cannot  be  expofed  to  the  fire.     For  this  reafon  many 
of  thefe  veffels  have  had  only  their  bottom  expofed  to 
the  fire,  no  more    fpace  being  left  for   the  action  of 
the  heat,  than  the  mere  circular  area  of  the  ftill  bot- 
tom ;  and  the  fire  pafling  directly  through  a  hole  in  the 
back  part  of  the  building,  which  communicated  with 
a  chimney,   and   confequently  had    a  ftrong  draught, 
fcarce  fpent  any  of  its  force   on  the  ftill,  but  wentfu- 
rioully  up  the  chimney.     By  this  means  an  extraordi- 
nary wafteoffuel  was  occalioned  ;  and  that    part  of 
the  ftill-bottom  which  was  next  the  chimney  receiving 
the  whole  force    of   the  flame,    was  foon  deflroyed. 
Attempts  were  made  to  remedy  this   inconvenience, 
by  putting  the  fire  fomething  forward,  that  it  might 
be  at    greater   diltance   from   the  chimney,  and  con-, 
fequently  might  not  fpend  its  force  in  the  air.     This 
too  was  found  to  avail  very  little.     A  contrivance  was 
then  fallen  upon  to  make  the  vent  pafs  round  the  body 
of  the  ftill  in  a  fpiral  form.     This  was  a  conflderable 
improvement  ;  but  had  the  inconvenience  of  making 
the  fire  fpend  itfelf  ufclefsly  on  the  walls  of  the  furnace, 
and  befides  wafted  that  part  of  the  ftill  which  touched 
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the  under  part  of  the  vent,    A  much  better  method  is 
to  build  the  back  part  of  the  furnace  entirely  clofe,  and 
make  the  fire  come  out  through  a  long  narrow  opening 
before  ;  after  which  it  panes  out    through  a  flue  in  the 
back  and  upper  part  of  the  furnace  into  the    chimney. 
The  only  convenience  of  this  form   is,    that    the 
vent  mufl  either  be  very  wide,  or  it  is  apt  to  choak 
up  with  foot,  which  laft  is  a  very  troublelome  circum- 
stance.    If  the  vent  is  made  very  wide,  a  prodigious 
draught  of  air  rufhes  through  the  fuel,  and  increafes 
the  heat   to  fuch   a  degree  as  to  calcine  the  metal  of 
which  the  flill  is  made  ;  and,  on  the  other  hand,  no- 
thing can  be  more  difagreeable  than  to  have  the  vent 
of  a  furnace  flopped  up   with  foot.     Thefe  inconve- 
niences, however,  are  totally  avoided  by    making  two 
fmall  vents,  one  on    each  iide  of  the  diltilling  veifel, 
which  may  communicate  with  a  chimney  by  means  of 
two  tubes  either  of  plate-iron  or  formed  with  clay 
or  bricks,  which  may  be  occafionally  taken  off"  if  they 
happen  to  be  choaked  up.     The  vefTel    is   to   be    fu- 
fpended  by  three  trunnions,  fo  that  the  whole  furface 
may  be  expofed  to  the  fire,  excepting  a  ring  the  thick- 
nefs  of  a  brick  all  round  ;  fo  that  a  very  ftrong  heat 
Will  be  communicated  although  the  furnace  draws  but 
little.     The  two  fmall  vents  on  each  fide  will  draw  the 
flame   equally  ;  and   by   this  means   the  mofl  equable 
heat  can  be  preferved,  and  may  be  pufhed  fo  far  as  to 
make  the  whole  bottom  and  fides  of  the  vefTel  intense- 
ly red.     Such  a  conftruftion  as  this  is  more  efpecially 
ufeful  for  fand-pots,and  thofe  which  are  ufed  for  diftil- 
ling  alkaline  fpirits  from  bones. 

In  the  ufe  of  the  furnaces  hitherto  defcribed,  the  at- 
tendance of  the  operator  is  neceffary,  both  for  inspec- 
ting the  proceifes,  and  for  Supplying  and  animating 
the  fuel.  There  are  fome  operations,  of  a  flower 
kind,  that  require  a  gentle  heat  to  be  continued  for 
a  length  of  time  ;  which  demand  little  attendance  in 
regard  to  the  operations  themfelves,  and  in  which,  of 
ronfequence,  it  is  extremely  convenient  to  have  the  at- 
tendance in  regard  to  the  fire  as  much  as  poffible  dif- 
penfed  with.  This  end  has  been  anfwered  by  the  fur- 
nace called  athanor  ;  but  the  ufe  of  it  has  been  found 
attended  with  fome  inconveniences,  and  it  is  now  ge- 
rally  laid  afide. 

Sundry  attempts  have  been  made  for  keeping  up  a 
continued  heat,  with  as  little  trouble  as  in  the  athanor, 
by  the  flame  of  a  lamp  ;  but  the  common  lamp-fur- 
naces have  not  anfwered  fo  well  as  could  bewifhed. 
The  lampsrequire  frequent  fnuffing,  and  fmoke  much  ; 
and  the  foot  accumulated  on  the  bottom  of  the  veffel 
placed  over  them,  is  apt,  at  times,  to  fall  down  and 
put  out  the  flame.  The  largenefs  of  the  wick,  the 
irregular  fupply  of  oil  from  the  refervoirby  jets,  and 
the  oil  being  fuffered  to  fink  confiderably  in  the  lamp, 
fo  that  the  upper  part  of  the  wick  burns  to  a  coal,  ap- 
peared to  be  the  principal  caufes  of  thefe  inconveniences  ; 
which  accordingly  were  found  to  be  in  great  meafure 
remedied  by  the  following  construction, 
fclate  The  lamp  confifts  of  a  brafs  pipe  10  or  12  inches 

CXXXIV.  long,  and  about  a  quarter  of  an  inch  wide,  inferted  at 
%■«  s"  one  end  into  the  reServoir  of  the  oil,  and  turned  up  at 
the  other  to  an  elbow,  like  the  bole  of  a  tobacco-pipe, 
the  aperture  of  which  is  extended  to  the  width  of  near 
two  inches.  On  this  aperture  is  fitted  a  round  plate, 
having  5,  6;.  or  7  fmall  holes,  at  equal  distances,  round 
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its  outer  part,  into  which  are  inferted  as  many  pipes  chemical 
about  an  inch  long  :  into  thefe  pipes  are  drawn  threads  Furnaces, 
of  cotten,  all  together  not  exceeding  what  in  the  com- 
mon lamps  form  one  wick :  by  this  divilion  of  the  wick, 
the  flame  expofes  a  larger  furface  to  the  action  of  the 
air,  the  fuliginous  matter  is  confumed  and  carried  off, 
and  the  lamp  burns  clear  and  vivid. 

The  refervoir  is    a  cylindric    vefTel,  eight   or  ten 
inches  wide,  compofed  of  three  parts,    with    a  cover 
on  the   top.     The   middle   partition    communicates, 
by  the  lateral  pipe,  with  the  wicks ;  and  has  an  up- 
right open  pipe  foldered  into  its  bottom,  whofe  top 
reaches  as  high  as  the  level  of  the  wick  ;  fo  that, 
when  this  part  is  charged  with  oil,  till  the  oil  rifes  up 
to  the  wicks  in  the  other  end  of  the  lamp,  any  fur- 
ther addition  of  Oil  will  run  down  through  the  up- 
right pipe  into  the  lower  divilion  of  the  refervoir. 
The  upper  divifion  is  defigned  for  Supplying  oil  to  the 
middle  one  ;  and,  for  that  purpofe,  is  furnifhed  with 
a  cock  in  the  bottom,  which  is  turned  more  or  lefs, 
by  a  key  on  the  outfide,  that  the  oil  may  drop  faft 
enough  to  fupply  the  confumption,  or  rather  fafter,  for 
the  overplus  is  of  no  inconvenience,  being  carried  off 
by  the  upright  pipe ;  fo  that  the  oil  is  always,  by  this 
means,  kept  exactly  at  the  fame  height  in  the  lamp. 
For  common  ufes,  the  middle  divifion  alone  may  be  made 
to  fuffice  ;  for,  on  account  of  its  width,  the  finking  of  the 
oil  will  not  be  confiderable  in  feveral  hours  burning.  In 
either  cafe,  however,  it  is  expedient  to  renew  the  wicks 
every  two  or  three  days  ;  oftener  or  feldomer  according 
as  the  oil  is  more  or  lefs  foul ;  for  its  impure  matter, 
gradually  left  in  the  wicks,  occafions  the  flame  to  be- 
come more  and  more  dull.     For  the  more  convenient 
renewing  of  them,  there  Should  be  two  of  the  perfora- 
ted plates ;    that  when  one  is  removed,  another,  with 
wicks  fitted  to  it,  may  be  ready  to  fupply  its  place. 

One  of  the  black-lead  pots,  recommended  by  Dr 
Lewis  for  his  portable  furnace,  makes  a  proper  fur- 
nace for  the  lamp.  If  one  is  to  be  fitted  up  on  pur- 
pofe for  this  ufe,  it  requires  no  other  aperture  than 
one  in  the  bottom  for  admitting  air,  and  one  in  the 
fide  for  the  introduction  of  the  elbow  of  the  lamp. 
The  refervoir  ftands  on  any  convenient  Support  with- 
out the  furnace.  The  Stopper  of  the  fide  aperture 
confifts  of  two  pieces,  that  it  may  be  conveniently  put 
in  after  the  lamp  is  introduced  ;  and  has  a  round  hole 
at  its  bottom  fitting  the  pipe  of  the  lamp.  By  thefe 
means,  the  furnace  being  fet  upon  a  trevet  or  open 
foot,  the  air  enters  only  underneath,  and  fpreads  equally 
all  around,  without  coming  in  ftreams,whence  the  flame 
burns  Steady.  It  is  not  adviSeable  to  attempt  raifing  the 
heat  higher  than  about  the  450th  degree  of  Fahrenheit's 
thermometer  ;  a  heat  Somewhat  more  than  Sufficient  for 
keeping  tin  in  perfect  fufion.  Some  have  propoSed  giving 
a  much  greater  degree  of  heat  in  lamp-furnaces,  by  u- 
fing  a  number  of  large  wicks  ;  but  when  the  furnace  is 
fo  heated  the  oil  emits  copious  fumes,  and  its  whole 
quantity  takes  fire.  The  balneum  or  other  veffel  in* 
eluding  the  fubj eft-matters,  is  fupported  over  the  flame 
by  an  iron  ring,  as  already  defcribed  in  the  fand-bath 
and  ftill  :  a  bath  is  here  particularly  neceffary,  as  the 
Subject  would  otherwise  be  very  unequally  heated,  only 
a  Small  part  of  the  vefTel  being  expofed  to  the  flame. 
Since  the  new  invention  of  Argand's  lamps,  which  per- 
fectly confume  the  oil,  attempts  have  been  made  to 
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Chemical  conftruct.  lamp-furnaces  en  their  principles  ;  though, 
Furnaces.  0n  the  whole,  it  is  to  be  doubted  whether  they  are 
""      "        preferable  to  the  above  conftrufiion  or  not. 

Explanations  of  the  Platss. 

Plate  CXXXIII.  fig.  i.  {hows  the  figure  of  the  ftill 
recommended  by  Dr  Black  ;  the  bottom  formed  in  fuch 
a  manner  as  to  go  into  his  furnace.  A,  the  body  ;  B, 
the  head ;  C  C,  the  tube  conveying  the  fteam  into  the 
worm  ;  D  F,  the  figure  of  the  worm ;  E,the  worm-tub. 

Fig.  2.  A  head  taller  than  the  common,  proper  for 
rectifying  ardent  fpirits. 

Fig.  3.  Another  kind  of  ftill  for  a  common  furnace, 
having  a  concave  bottom  for  receiving  the  flame.  A, 
the  body  ;   B,  the  head. 

Fig.  4.  Papin's  digefter.  See  Chemistry.  n°  567. 
A,  the  body;  B  B,  the  crofs-bars  ;  CD,  the  fcrew  j 
E,  the  lid. 

Fig.  5.  The  outer  cafe  of  Dr  Black's  furnace  with- 
out the  luting.  A,  the  body ;  B,  the  feet ;  I  G,  the 
opening  at  top. 

Fig.  6.  C,  the  grate  of  the  fame,  with  four  projec- 
tions, having  holes  in  them  to  fail  en  it  by  nails  to  the 
infide  of  the  furnace. 

Fig,  7 .  A  crooked  funnel  for  putting  matters  into  a 
retort  without  touching  the  fides  or  neck. 

Fig.  8.  Dr  Black's  furnace  put  together  in  readi- 
nefs  for  chemical  operations.  A  the  mouth ;  B,  the 
chimney  ;  C,  the  door  of  the  afh-hole.  E,  the  regi- 
fters  for  admitting  air. 
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Fig.  9.     A  fection  of  the1  Tame,  mowing  its  infide  Chemical 
ftruclure.     F,  the  top-cover^  G,  the  body,  with  part  Furnaces. 
of  the  grate  ;  D,  the  receptacle  for  the  allies  ;  C,  its  '    ""*     " 
door  ;   £,  the  regifters. 

Fig.  10.  An  iron  fupport  for  a  crucible. 

Fig.  11.  The  figure  of  a  crucible. 
_  Plate  CXXXIV.  fig.   1.     Dr  Boerhaave's  portable 
furnace.     See  Chemistry,  n°  600. 

Fig.  2.  Macquer's  melting-furnace.  A  A,  the  door  of 
the  alh-pit ;  B,  the  fpace  betwixt  the  top  of  the  afli- 
pit  and  fire-place  ;  D  C,  the  bars  ;  G  H  E  F,  the  fire- 
place ;    I,  the  funnel.      Ibid.  2d  n°  605. 

Fig.  3.  Dr  Lewis's  portable  furnace  fitted  with  a 
ftill,  Ibid.  n°  601,   602. 

Fig.  4.  Shows  the  figure  of  retorts  of  different  kinds. 

A,  the  body  ;   B,  the  neck. 

Fig.  5.  A  matrafs  and  alembic  head,  with  a  cucur- 
bit and  alembic  head  made  of  one  piece.  A,  the  body  ; 

B,  the  long  neck  of  the  matrafs  ;  C,  the  alembic  head. 
A,  the  body  of  the  cucurbit ;  B,  the  head  ;  C,  an 
opening  in  the  head  for  putting  in  the  matter  to  be 
diftilled  ;  D,  a  glafs  ftopple  fitted  to  the  opening  juft 
mentioned  ;   E,  the  opening  of  the  cucurbit  mouth. 

Fig.  6.  The  pelican  and  cucurbit  now  in  difufe.  A, 
the  body  of  the  pelican  ;  B,  the  head;  C,  an  opening 
fitted  with  a  ftopple  ;  D  D,  the  arms.  A,  the  body  of 
the  cucurbit ;  B,  the  head  ;  C,  the  neck  ;  D,  the  fpout. 

Fig.  7.  A  row  of  adopters  or  aludels. 

Fig.  8.  Dr  Lewis's  lamp  furnace.     Ibid.  n°  611. 
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\  I.  Of  the  Vitriolic  Acid,  and  its  Combinations. 
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Never        HTTiE  vitriolic  acid  is  never  found  pure,  but  always 
found  pure.   X    united  with  fome  proportion,  either  of  phlogiilon 
or  metallic  and  earthy  fubftances.      Indeed  there  is 
fcarce  any  kind  of  earth  which  does  not  contain  fome 
portion  of  this  acid,  and  from  which  it  may  always 
fome  way  or  other  be  feparable.     When  pure,  the  vi- 
triolic acid  appears  in  the  form  of  a    tranfparent  co- 
lourlefs  liquor.     By  diftilling  in]a  glafs  retort,  the  a- 
queous  part  arifes,  and  the  liquor  which  is  left  becomes 
613       gradually  more  and  more  acid.     This  operation  is  ge- 
Re&ifica-    nerally  called  the  rectification,  or  dephlegmation,  of  the 
tion.  acid.     After  the  diftillation  has  gone  on  for  fome  time, 

the  water  adheres  more  ftrongly  to  what  remains  in 
the  retort,  and  cannot  be  forced  over  without  eleva- 
ting part  of  the  acid  along  with  it.  The  remaining  a- 
cid,  being  alfo  exceedingly  concentrated,  begins  tolofe 
its  fluidity,  and  puts  on  the  appearance  of  a  clear  oil. 
This  is  the  flate  in  which  it  is  ufually  fold,  and  then 
goes  by  the  name  of  oil  of  vitriol.  If  the  diftillation  is 
ftill  farther  continued,  with  a  heat  below  6oo°  of  Fah- 
renheit's thermometer,  the  acid  gradually  lofes  more 
and  more  of  its  fluidity,  till  at  laft  it  congeals  in  the 
cold,  and  becomes  like  ice.  In  this  ftate  it  is  called 
the  icy  oil  of  vitriol.  Such  exceedingly  great  concentra- 
tion,however,  is  only  practifed  on  this  acid  for  curiofity. 
If  the  heat  be  fuddenly  raifed  to6oo°,  the  whole  of  the 
acid  rifes,  and   generally  cracks  the  receiver.     Clear 


oil   of    vitriol    is    immediately    turned    black  by    an 
admixture  of  the  fmalleft  portion  of  inflammable  matter.       614 

The  icy  oil  of  vitriol,  and  even  that  commonly  fold,  Attracts 
attracts  the  moifture  of  the  air  with  very  great  force,  moifture 
Newmann  relates,  that  having  expofedan  ounce  of  this  ir.om  tiic 
acid  to  the  air,  from  September  1 736  to  September  air" 
1737,  at  the  end  of  the  twelvemonth  it  weighed  fe- 
ven  ounces  and  two  drachms ;  and  thus  had  attracted 
from  the  air  above  fix  times  its  own  weight  of  moi- 
fture. This  quantity,  however,  feems  extraordinary  -T 
and  it  is  probable,  that  in  fo  long  a  time  fome  water 
had  been  accidentally  mixed  with  it ;  for  Dr  Gould, 
profeflbr  at  Oxford,  who  feems  to  have  tried  this  mat- 
ter fully,  relates,  that  three  drachms  of  oil  of  vitriol 
acquired,  in  57  days,  an  increafe  only  of  fix  drachms 
and  an  half.  The  acid  was  expofed  in  a  glafs  of 
three  inches  diameter  ;  the  increafe  of  weight  the  firft 
day  was  upwards  of  one  drachm  ;  in  the  following 
days  lefs  and  lefs,  till,  on  the  fifty-fixth,  it  fcarce 
amounted  to  half  a  grain.  The  liquor,  when  faturated 
with  humidity,  retained  or  loft  part  of  its  acquired 
weight  according  as  the  atmofphere  was  in  a  moift  or 
dry  ftate  ;  and  this  difference  was  fo  fenfible  as  to  af- 
ford an  accurate  hygrometer.  Hoffman  having  expo- 
fed  an  ounce  and  two  fcruples  in  an  open  glafs-difh,  it 
gained  feven  drachms  and  a  fcruple  in  14  days.  615 

This  acid,  when  mixed  with  a  large  quantity  of  Productive 
water,  makes  the  temperature  fomething  colder  than  both  of  cold 
before  ;  but  if  the  acid  bears  any  confiderable  propor-  an(i  hcat* 
tion  to  the  water,  a  great  heat  is  produced,  fo  as  to 
make  the  vefl'el  infupportable  to  the  hand  ;  and  there- 
fore 
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fore  fuch  mixtures  ought  very  cautioufly,  or  rather 
not  at  all,  to  be  made  in  glafs  veiTels,  but  in  the  com- 
mon ftone-bottles,  or  leaden  veffels,  which  are  not  apt 
to  be  corroded  by  this  acid.  The  greatefl  heat  is  pro- 
duced by  equal  parts  of  acid  and  water. 

Though  the  vitriolic  acid  unites  itfelf  very  ftrongly 
with  alkalies,  both  fixed  and  volatile,  it  does  not  fa- 
turate  near  fo  much  of  the  latter  as  of  the  former.  A 
pound  of  oil  of  vitriol  will  faturate  two  of  the  common 
fixed  alkali,  but  fcarce  one  of  volatile  alkali.  The  fpe- 
cific  gravity  of  good  oil  of  vitriol  is  to  water  as  1 7 
to  8. 

If  the  concentrated  acid  is  applied  nightly  and  fu- 
perficially  to  the  ikin  of  a  living  animal,  it  raifes  a 
violent  burning  heat  and  pain ;  but  a  larger  quantity 
prefTed  on,  fo  as  to  prevent  the  ingrefs  of  aerial  moi- 
ilure,  occafions  little  pain  or  erofion.  If  diluted  with 
a  little  water,  it  proves  corrofive  in  either  cafe.  Large- 
ly diluted  with  water,  this  acid  is  employed  medicinal- 
ly for  checking  putrefaction,  abating  heat,  and  quench- 
ing thirft ;  in  debilities  of  the  liomach,  and  heart- 
burn. Topcrfons  of  weak  and  unfound  lungs,  to  wo- 
men who  give  fuck,  to  hydropic  or  emaciated  perfons, 
it  is  injurious.  Some  recommend  it  as  a  collyrium 
for  fore  eyes;  but  as  it  coagulates  the  animal  juices, 
corroding  and  indurating  the  folids,  it  feems  very  un- 
fit for  being  applied  to  that  tender  organ. 

The  vitriolic  acid  is  fo  much  ufed  in  different  arts 
and  manufactures,  that  the  making  of  it  has  become  a 
trade  by  itfelf ;  and  the  procuring  it  in  plenty,  and  at 
a  cheap  rate,  would  be  a  very  advantageous  piece  of 
knowledge  to  any  perfon  who  could  put  it  in  practice. 
This,  however,  is  very  far  from  being  eafdy  done ; 
for  though  it  exifts  in  almoft  every  mineral  fubftance, 
the  attraction  betwixt  this  acid  and  the  bafes  with 
which  it  unites,  is  found  to  be  fo  ftrong,  that  we  can 
only  decompofe  fuch  combinations  by  prefenting  ano- 
ther fubftance  to  the  acid,  to  which,  it  has  a  greater 
attraction  than  that  one  wherewith  it  is  joined.  Thus 
the  firft  combination  is  indeed  dillblved,  but  we  have 
another  from  which  it  is  eqally  difficult  to  extricate 
the  acid  by  itfelf.  Thus,  if  we  want  to  difengage  the 
vitriolic  acid  from  any  metallic  fubftance,  fuppofe  iron, 
this  may  be  eafily  done  by  throwing  a  calcareous  earth 
into  a  folution  of  green  vitriol.  We  have  now  a  com- 
pound of  vitriolic  acid  with  the  calcareous  earth,  which 
is  known  by  the  name  of  gypfum  or  fele nites.  If  we 
want  to  decompofe  this  we  mufr.  apply  a  volatile  or  or 
a  fixed  alkali ;  and  the  refult  of  this  will  conftantly  be 
a  new  combination,  which  we  are  as  unable  to  decom- 
pofe, and  indeed  more  fo,  than  the  firft.  There  are 
two  general  methods  which  have  been  in  ufe  for  pro- 
curing the  vitriolic  acid  in  fuch  quantity  as  to  fupply 
the  demands  of  trade.  The  one  is  from  pyrites,  and 
the  other  from  fulphur. 

I.  From  Pyrites,  with  the  making  of  Copperas,  and 
obtaining  the  pure  Oil  of  Vitriol  from  it. 

Pyrites  are  found  in  large  quantity  in  the  coal-mines 
of  England,  where  mofl  of  the  copperas  is  made. 
They  are  very  hard  and  heavy  fubftances,  having  a 
kind  of  braffy  appearance,  as  if  they  contained  that 
metal  ;  and  hence  they  are  called  brajfes  by  the  work- 
2 


men.  A  very  large  quantity  of  thefe  is  collected,  and  Vitriolic 
fpread  out  upon  a  bed  of  ftiff  clay  to  the  depth  of  three  acid  and 
feet.  After  being  fome  time  expofed  to  the  air,  the  its  combi" 
uppermolt  ones  lofe  their  metallic  appearance,  fplit,  naUo"s-  ^ 
and  fall  to  powder.  The  heaps  are  then  turned,  the 
under  part  uppermofl,  fo  as  to  expofe  frefh  pyrites  to 
the  air.  When  they  are  all  reduced  to  powder,  which 
generally  requires  three  years,  the  liquor,  which  is 
formed  by  the  rain-water  running  from  fuch  a  large 
mafs,  becomes  very  acid,  and  has  likewife  a  ftyptic 
vitriolic  tafte.  It  is  now  conveyed  into  large  cifterns 
lined  with  clay,  whence  it  is  pumped  into  a  very  large 
flat  veffel  made  of  lead.  This  velfel,  which  contains 
about  15  or  20  tons  of  liquor,  is  fupported  by  call-iron 
plates  about  an  inch  thick,  between  which  and  the 
lead  a  bed  of  clay  is  interpofed.  The  whole  refts 
upon  narrow  arches  of  brick,  under  which  the  fire  is 
placed.  Along  with  the  liquor,  about  half  a  ton  or 
more  of  old  iron  is  put  into  the  evaporating  vefTel. 
The  liquor,  which  is  very  far  from  being  faturated 
with.acid,  acts  upon  the  iron,  and,  by  repeated  filling 
up  as  it  evaporates,  diffolves  the  whole  quantity.  By 
the  time  this  quantity  is  diffolved,  a  pellicle  is  formed 
on  the  furface.  The  fire  is  then  put  out ;  and  as  fuch 
a  prodigious  quantity  of  liquor  does  not  admit  of  filtra- 
tion, it  is  left  to  fettle  for  a  whole  day,  and  then  is 
let  off  by  a  cock  placed  a  little  above  the  bottom  of 
the  evaporating  veflel,  fo  as  to  allow  the  impurities  to 
remain  behind.  It  is  conveyed  by  wooden  fpouts  to 
a  large  leaden  cittern,  five  or  fix  feet  deep,  funk  in  the 
ground,  and  which  is  capable  of  containing  the  whole 
quantity  of  liquor.  Here  the  copperas  cryftallizes 
©11  the  fides,  and  on  flicks  put  into  the  liquor.  The 
cryftallization  ufually  takes  up  three  weeks.  The 
liquor  is  then  pumped  back  into  the  evaporating  vef- 
fel; more  iron,  and  frefh  liquor  from  the  pyrites, 
are  added  ;  and  a  new  folution  takes  place. 

Copperas  is  ufed,  in  dyeing,  for  procuring  a  black 
colour ;  and  is  an  ingredient  in  making  common  ink. 
It  is  alfo  ufed  in  medicine  as  a  corroborant,  under  the 
name  of  fait  ofjleel;  but  before  it  is  ufed  with  this 
intention,  it  is  rediflblved  in  water,  and  cryftallized, 
with  the  addition  of  a  little  pure  oil  of  vitriol.  Whe- 
ther it  is  at  all  mended  by  this  fuppofed  purification, 
either  in  appearance  or  quality,  is  very  doubtful. 

This  procefs  furnifhes  us  firft  with  a  very  impure 
vitriolic  acid,  which  could  not  be  applied  to  any  ufeful 
purpofe  ;  afterwards  with  an  imperfect  neutral  fait, 
called  green  vitriol,  which  is  applicable  to  feveral  pur- 
pofes  where  the  pure  acid  itfelf  could  not  be  ufed  ; 
but  ftill  the  acid  by  itfelf  is  not  to  be  had  without  a 
very  troublefome  operation.  g20 

Though  this  acid  adheres  very  ftrongly  to  iron,  it  is  Diflillation 
capable  of  being  expelled  from  it   by  fire;  yet  not  «f  vitriolic 
without  a  very   violent  and   long-continued  one.     If  acid  from 
we  attempt  to  diftil  green  vitriol  in  a  retort,  it  fwells  C0PPeras. 
and  boils  in  fuch  a   manner  by  the  great  quantity  of 
water  contained  in  its  cryftals,  that  the  retort  will  al- 
moft certainly  crack  ;  and  though  it  fhould  not,  the  fait 
would  be  changed  into  an  hard  ftony  mafs,  which  the 
fire  could  never  fufficiently  penetrate  fo  as  to  extri- 
cate the  acid.     It  muft  therefore  be  calcined  previous 
to  the  diftillation.     This  is  beft  done  in  flat  iron-pans, 
fet  over  a  moderate  fire.     The  fait  undergoes  the  wa- 
tery 
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(See  Fusion);  after  which  it  becomes 
opaque  and  white.  By  a  continuance  of  the  fire,  it  be- 
comes brown,  yellow,,  and  at  lafl  red.  For  the  pur- 
pofes  of  difaliation,  it  may  be  taken  oat  as  foon  as  it 
has  recovered  its  folidity. 

The  dry  vitriol,  being  now  reduced  to  powder,  is  to 
be  put  into  an  earthen  retort,  or  rather  long  neck 
(a  kind  of  retort  where  the  neck  iflb.es  laterally,  that 
the  vapours  may  have  little  way  to  afcend),  which  it 
may  nearly  fill.  This  retort  mult  be  placed  in  a  fur- 
nace capable  of  giving  a  very  ftrong  heat,  fuch  as  the 
melting  furnace  we  have  already  defcribed.  A  large 
receiver  is  to  be  fitted  on;  and  a  ftnall  fire  made  in 
the  furnace  to  heat  the  veilels  gradually.  White 
fumes  will  foon  come  over  into  the  receiver,  which 
will  make  the  upper  part  warm.  The  fire  is  to  be 
kept  of  an  equal  degree  of  ftrength,  till  the  fumes  be- 
gin to  difappear,  and  the  receiver  grows  cool,  it  is 
then  to  be  increafed  by  degrees ;  and  the  acid  will  be- 
come gradually  more  and  more  difficult  to  be  railed, 
till  at  lafl  it  requires  an  extreme  red,  or  even  white, 
heat.  When  nothing  more  will  come  over,  the  fire 
mufl  be  fuftered  to  go  out,  the  receiver  be  unlnted,  and 
its  contents  poured  into  a  bottle  fixed  with  a  glafs 
ftopper.  A  fulphureous  and  fufrocadng  fume  will 
come  from  the  liquor,  which  mufl  be  carefully  avoided. 
In  the  retort,  a  fine  red  powder  will  remain,  which  is 
ufed  in  painting,  and  is  called  colcothar  of  vitriol.  It 
is  ufeful  on  account  of  its  durability ;  and,  when 
mixed  with  tar,  has  been  employed  as  a  prefervative 
of  wood  from  rotting ;  but  Dr  Lewis  prefers  finely 
powdered  pit-coal.  As  a  prefervative  for  mafls  of 
fhips,  he  recommends  a  mixture  of  tar  and  lampblack  ; 
concerning  which  he  relates  the  following  anec- 
dote. 

"  I  have  been  favoured  by  a  gentleman  on  board  of 
aveflel  in  the  Eafl- Indies,  with  an  account  of  a  violent 
thunder-ftorm,  by  which  the  main-mafl  was  greatly  da- 
maged, and  whofe  effesfts  on  the  different  parts  of  the 
mail  were  pretty  remarkable.  All  the  parts  which 
were  greafed  or  covered  with  turpentine  were  burfl  in 
pieces  :  thofe  above,  between,  and  below  the  greafed 
parts,  as  alfo  the  yard-arms,  the  round-top  or  fcaffold- 
ing,  coated  with  tar  and  lamp-black,  remained  un- 
hurt." 

Oil  of  vitriol,  when  diftilled  in  this  manner,  is  al- 
ways of  a  black  colour,  and  mufl  therefore  be  recti- 
fied by  diftillation  in  a  glafs  retort.  When  the  acid 
has  attained  a  proper  degree  of  ftrength.,  the  black  - 
nefs  either  flies  off,  or  feparates  and  falls  to  the  bot- 
tom, and  the  liquor  becomes  clear.  The  diltillation 
is  then  to  be  difcontirmed,  and  the  clear  acid  which  is 
left  in  the  retort  kept  for  ufe. 

This  .  is  the  firfl  method  by  which  the  vitriolic 
acid  was  obtained  ;  and  from  its  being  diftilled  from 
vitriol  has  ever  fince  retained  the  name  of  oil  of  vitriol. 
Green  vitriol  is  the  only  fiibflance  from  which  it  is 
practicable  to  draw  this  acid  by  diltillation ;  when 
combined  with  calcareous  earths,  or  even  copper 
(though  to  tKis  lafl  it  has  a  weaker  attraction  than  to 
iron),  it  re'fiffcs  the  fire  moil  obftinately.  When  diltil- 
lation from  /itriol  was  pracl  °:d,  large  furnaces  were 
erected  for  th  t  purpofe,  capable  of  containing  an 
hundred. long  necks  at  once :  but  as  it  has  been  difco- 
vered  to  be  more  cafily  procurable  from  fulphur,  this 
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method  has  been  laid  afide,  and   it  is  now  needlefs  to  Vitriolic 
defcribe  thefe  furnaces.  acid  and 

its  combi- 
II.  To  procure  the  Vitriolic  Acid  from  Sulphur,      nations. 

This   fiibflance  contains  the  vitriolic  acid  in  fuch       623 
plenty,  that  every  pound  of  fulphur,  according  to  Mr  Quantityof 
Kirwan's  calculation,  contains  more  than  one-half  of  acid  in  ful" 
pure  acid  ;  which  being  in   a  flate  perfectly  dry,  is p 
confequently  of  a  ftrength  far  beyond  that  of  the  mofl 
highly  rectified  oil  of  vitriol.     Common  oil  of  vitriol 
requires  to  be  diftilled  to  one-fourth  of  its  quantity  be- 
fore it  will  coagulate  when  cold  ;  and  even  in  this  ftate 
it    undoubtedly    contains  fome    water.     No   method, 
however,  has  as  yet  been  fallen  Upon  to  condenfe  all 
the.  fleams  of  burning  fulphur,  at  leaft  in  the  large       o24 
way,  nor  is  any  ether  profitable  way  of  decompoling  Quantity' 
fulphur  known  than  that  by  burning  ;  and  in  this  way  produced 
the  mofl  fuccefsful  operators  have  never  obtained  more  frcm  •'■ 
than  14  ounces  of  oil  from  a  pound  of  fulphur.  625 

The  difficulties  here  are,  that  fulphur  cannnot  be  Mcthodscf 
burnt  but  in  an  open  veflel ;  and   the   flream  of  air,  obviating 
which  is  admitted  to  make  it  burn,  alfo  carries  off  the  t^ec|lffi<jUl- 

acid  which  is    emitted  in    the    form  of  fmoke.     To  _„„  '  r 
•  i    i  ■  11  .1-1         •        <•  proceis. 

avoid  this,  a  method  was  contrived  of  burning  fulphur 

in  large  glafs  globes,  capable  of  containing  an  hogf- 
head  or  more.  The  fume  of  the  burning  fulphur  was 
then  allowed  to  circulate  till  it  condenfed  into  an  acid 
liquor.  A  greater  difficulty,  however,  occurs  here  ; 
for  though  the  fulphur  burns  very  well,  its  fleams  will 
never  condenfe.  ft  has  been  faid,  that  the  condenfa- 
tion  is  promoted  by  keeping  fome  warm  water  conti- 
nually fmoking  in  the  bottom  of  the  globe  ;  and  even 
Dr  Lewis  has  aliened  this  :  but  the  fleam  of  warm 
water  immediately  extinguifhes  fulphur,  as  we  have 
often  experienced;  neither  does  the  fume  of  burning 
fulphur  feem  at  all  inclinable  to  join  with  water,  even 
when  forced  into  contact  with  it.  As  it  arifes  from 
the  fulphur,  it  contains  a  quantity  of  phlogifton,  which 
in  a  great  meafure  keeps  it  from  uniting  with  water  ; 
and  the  delideratum  is  not  fomething  to  make  the  ful- 
phur burn  freely,  but  to  deprive  the  fumes  of  the 
phlogifton  they  contain,  and  render  them  mifcible  with 
water.  For  this  purpofe  nitre  has  been  advantage- 
oully  ufed.  This  confumes  a  very  large  quantity  of 
the  phlogifton  contained  in  fulphur,  and  renders  the 
acid  eafily  condenfible  :  but  it  is  plain  that  few  of  the 
fumes,  comparatively  fpeaking,  are  thus  deprived  of 
the  inflammable  principle  ;  for  the  veffel  in  which  the 
fulphur  and  nitre  are  burnt,  remains  filled  with  a  vo- 
latile and  mofl  fuifocating  fume,  which  extinguifhes 
flame,  and  iffiies  in  inch  quantity  as  to  render  it  high- 
ly dangerous  to  flay  near  the  place.  It  has  been 
thought  that  nitre  contributes  to  the  burning  of  the 
fulphur  in  clofe  veifcls ;  but  this  too  is  a  miftake. 
More  fulphur  may  be  burnt  in  an  oil  of  vitriol  globe 
without  nitre  than  with  it,  as  we  have  often  experien- 
ced ;  for  the  acid  of  the  fulphur  unites  with  thealkaline 
bafis  of  the  nitre,  and  forms  therewith  an  uninflam- 
mable compound,  which  foon  extinguifhes  the  flame, 
and  even  prevents  a  part  of  the  fulphur  from  being 
burnt  either  at  that  time  or  any  other.  628 

In  theeondenfuion  of  the  fumes  of  fulphur  by  means  El^rvtf" 
of  nitre,  a  remarkable  cffervefcencc  happens,  which  "nce  t£"e 
naturally  leads  us   to  think  that  the  condensation  is  n;troUS  and 
produced  by  fome  ftruggle  between  the  vitriolic  and  fulphure- 
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nitrous  acids. — Dr  Lewis  is  of  opinion,  that  the  acid 
thus  obtained  is  perfectly  free  from  an  admixture  of 
the  nitrou$  acid  :  but  in  this  he  is  certainly  miftaken  ; 
for,  on  rectifying  the  acid  produced  by  fulphur  and 
nitre,  the  firft  fumes  that  come  over  are  red,  after 
which  they  change  their  colour  to  white.  How  the  ni- 
trous acid  ihould  exift  in  the  liquor,  indeed,  does  not  ap- 
pear ;  for  this  acid  is  totally  deilrucbible  by  deflagra- 
tion with  charcoal :  but  it  does  not  follow,  that  bc- 
caufe  the  nitrous  acid  is  deftroyed  when  deflagrated 
with  charcoal,  it  muft  likewife  be  fo  if  deflagrated 
with  fulphur.  Indeed  it  certainly  is  not  ;  for  the 
clyfTus  of  nitre  made  with  fulphur  is  very  different  from 
that  made  with  charcoal. 

The  proportions  of  nitre  to  the  fulphur,  tifed  in  the 
large  oil  of  vitriol  works,  are  not  known,  every  thing 
being  kept  as  ferret  as  poffible  by  the  proprietors.  Dr 
Lewis  reckons  about  fix  pounds  of  nitre  to  an  hun- 
dred weight  of  fulphur  ;  but  from  fuch  experiments  as 
we  have  made,  this  appears  by  far  too  little.  An  ounce 
and  an  half,  or  two  ounces,  may  be  advantageoufly 
ufed  to  a  pound  of  fulphur.  In  greater  proportions, 
nitre  feems  prejudicial. 

A  very  great  improvement  in  the  apparatus  for 
making  oil  of  vitriol,  lies  in  the  nfing  lead  veffcls  in- 
ftead  of  glafs  globes.  The  globes  are  fo  apt  to  be 
broken  by  accident,  or  by  the  action  of  the  acid  upon 
them,  that  common  prudence  would  fuggeft  the  ufe 
of  lead  to  thofe  who  intend  to  prepare  any  quantity 
of  vitriolic  acid,  as  it  is  known  to  have  fo  little  effect 
upon  the  metal.  The  leaden  veffels,  according  to  the 
bed  accounts  we  have  been  able  to  procure,  are  cubes 
of  about  three  feet,  having  on  one  lide  a  door  about 
fix  inches  wide.  The  mixture  of  fulphur  and  nitre 
is  placed  in  the  hollow  of  the  cube,  in  an  earthen  fau« 
cer,  fet  on  a  ftand  made  of  the  fame  materials.  The 
quantity  which  can  be  confumed  at  once  in  fuch  a 
veffel  is  about  two  ounces.  To  prevent  the  remains 
from  flicking  to  the  faucer,  it  is  laid  on  a  fquare  bit 
of  brown  paper.  The  fulphur  being  kindled,  the 
door  is  to  be  ciofe  fhut,  and  the  whole  let  alone  for 
two  hours,r  In  that  time  the  fumes  will  be  condenfed. 
The  door  is  then  to  be  opened  ;  and  the  operator  muft 
immediately  retire,  to  efcape  the  fuffocating  fumes 
which  iffue  from  the  veffel.  It  will  be  an  hour  before 
he  can  fafely  return,  and  introduce  another  quantity 
of  materials,  which  are  to  be  treated  precifely  in  the 
fame  manner. 

Where  oil  of  vitriol  is  made  in  large  quantities,  the 
flownefs  of  the  operation  requires  a  great  number  of 
globes,  and  conftant  attendance  day  and  night.  Hence 
the  making  of  this  acid  is  very  expennve  :  The  appa- 
ratus for  a  large  work  ufualiy  cofis  L,i50o.  fterling. 

Vitriolic  Acid  'combined, 

I.  With  Fixed  Alkali.  Dilute  a  pound  of  oil  of  vi- 
triol with  ten  times  its  quantity  of  water  ;  diffolve  alio 
two  pounds  of  fixed  alkaline  fait  in  ten  pounds  of  wa- 
ter, and  filter  the  folution.  Drop  the  alkali  into  the 
acid  as  long  as  any  effervefcence  arifes ;  managing 
matters  fo  that  the  acid  may  prevail.  The  liquor  will 
now  be  a  folution  of  the  neutral  fait,  called  vitriolated 
tartar,  which  may  be  procured  in  a  dry  form,  either 
by  exficcation  or  cryftallization.     In    cafe  the  latter 
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method  is  made  ufe  of,  fome  more  alkali  muft  be  added  Vitriolic 
when  it  is  fet  to  evaporate,  for  this  fait  cryftallizes  beft  acid  an<i 
in  an  alkaline  liquor.  lts  combi- 

Other  methods,  befides   that  above  defcribed,  have  "atl0°s'  ; j, 
been  recommended  for  preparing  vitriolated   tartar  ; 
particularly  that  of  ufing  green  vitriol  inftead  of  the  629  [630'' 
pure  vitriolic  acid.     In  this  cafe  the  vitriol  is  decom-  Different 
pofed  by  the   fixed  alkali  :  but  as  the  alkali  itfelf  dif-  methods  of 
fblves  the  calx  of  iron  after  it  is  precipitated,  it  is  next  preparing 
to  impoflible  to  procure  a  pure  fait  by  fuch  a  procefs  ;  Vltnolato" 
neither  is  there  occafion  to  be  folicitous  about  the  pre-  tart''!• 
paration  of  this  fait  by  itfelf,  as  the  materials  for  it  are 
left  in  greater  quantity  than  will  ever  be  demanded,  af- 
ter the  diftillation  of  fpirit  of  nitre. 

Vitriolated  tartar  is  employed  in  medicine  as  a 
purgative;  but  is  not  at  all  fuperior  to  other  falts 
which  are  more  ealily  prepared  in  a  cryftalline  form. 
It  is  very  difficultly  foluble  in  water,  from  which  pro- 
ceeds the  difficulty  of  cryftallizing  it:  for  if  the 
acid  and  alkali  are  not  very  much  diluted,  the  fait 
will  be  precipitated  in  powder,  during  the  time  of  fa- 
turation. — If  is  very  difficult  of  fufion,  requiring  a 
ftrong  red  heat  ;  but,  notwithstanding  its  fixednefs  in 
a  violent  fire,  it  arifes  with  the  fleam  of  boiling  water 
in  fuch  a  manner  as  to  be  almoft  totally  diffipated  along 
with  it  by  ftrong  boiling. — This  fait  has  been  ufed  in 
making  glafs  ;  but  with  little  fuccefs,  as  the  glafs 
wherein  it  is  an  ingredient  always  proves  very  brittle 
and  apt  to  crack  of  itfelf. 

If,  inftead  of  the  vegetable  fixed  alkali,  the  vitriolic  Glauber's 
acid  is  faturated  with  the  foffile  one  called  the  fait  of  fait. 
Soda,  a  kind  of  neutral  fait  will  be  produced,  having 
very  different  properties  from  the  vitriolated  tartar. 
This  compound  is  called  Glauber' 's  fait.  It  diffolves 
eafily  in  water,  fhoots  into  long  and  beautiful  cryftals, 
which  contain  a  large  quantity  of  water,  in  confe- 
quence  of  which  they  undergo  the  aqueous  fufion 
when  expofed  to  heat.  They  are  alfo  more  eafily  fu- 
iible  than  vitriolated  tartar This  kind  of  fait  was  for- 
merly much  recommended  as  a  purgative,  and  from  its 
manifold  virtues  was  intitled  by  its  inventor  fat  mira- 
bile.  It  is,  however,  found  to  poffefs  no  virtue  diffe- 
rent from  that  of  other  purgative  falts  :  and  its  ufe  is, 
in  many  places,  entirely  fuperfeded  by  a  fait  prepared 
from  the  bittern,  or  liquor  which  remains  after  the  cry- 
ftallization of  fea-falt,  which  fhall  be  afterwards  de- 
fcribed. 633 

II.  With  volatile  alkali.  Take  any  quantity  of  vo-  Glauber's 
latile  alkaline  fpirit;  that  prepared  with  quicklime fecret fait 
is  perferable  to  the  other,  on  account  of  its  raifing 
no  effervefcence.  Drop  into  this  liquor,  contained 
in  a  bottle,  diluted  oil  of  vitriol,  making  the  bottle 
after  every  addition.  The  faturation  is  known  to 
be  complete  by  the  volatile  fmell  of  the  alkali  being 
entirely  deftroyed.  When  this  happens,  fome  more 
of  the  fpirit  muft  be  added,  that  the  alkali  may 
predominate  a  little,  becaufe  the  excefs  will  fly  off 
during  the  evaporation.  The  liquor,  on  being  fil- 
tered and  evaporated,  will  fhoot.into  fine  fibrous 
plates  like  feathers.  This  fait,  when  newly  pre- 
pared, has  a  fulphureous  fmell,  and  a  penetrating 
pungent  tafte.  It  readily  dilfolves  in  water,  and  in- 
creases the  coldnefs  of  the  liquor  ;  on  Handing  for  a 
little  time,  it  begins  to  feparate  from  the  water,  and 
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vegetate,  or  arife  in  emorefcences  up  the  fides  of  the 
glafs.  It  eafily  melts  in  the  fire ;  penetrates  the  com- 
mon crucibles  ;  and  if  fublimed  in  glafs  veffels,  which 
requires  a  very  confiderable  heat,  it  always  becomes  a- 
cid,  however  exactly  the  faturation  was  performed. 

This  fait  has  been  dignified  with  the  names  of  Clau- 
h er' 's fecret fat 'ammoniac , or philofophic fat 'ammoniac ,from 
the  high  opinion  which  fome  chemiits  have  entertained 
of  its  activity  upon  metals  :  but  from  Mr  Pott's  expe- 
riments, it  appears,  that  its  effe&s  have  been  greatly  ex- 
aggerated. It  diiiblves  or  corrodes  in  fome  degree  all 
thofe  metals  which  oil  of  vitriol  diffolves,  but  has  no 
efFect  upon  thole  on  which  that  acid  does  not  act  by 
itfelf. 

Gold  is  not  touched  in  the  leafl,  either  by  the  fait 
in  fufion,  or  by  a  folution  of  it  :  the  fait  added  to  a 
folntion  of  gold  in  aqua-regia  occalions  no  precipita- 
tion or  change  of  colour.  On  melting  the  falts  with 
inflammable  matters,  it  forms  a  fulphureous  compound, 
which  diffolves  gold  in  fufion,  in  the  fame  manner  as 
compofitions  of  fulphur  and  fixed  alkaline  fait.  Melt- 
ed with  filver,  it  corrodes  it  into  a  white  clax,  which 
partially  diffolves  in  water  :  it  likewife  precipitates  fil- 
ver from  its  folution  in  aquafortis.  It  a6ls  more  pow- 
erfully on  copper  ;  elevates  a  part  of  the  metal  in  fub- 
limation,  fo  as  to  acquire  a  bluifh  colour  on  the  fur- 
face  ;  and  renders  the  greateft  part  of  the  refiduum  fo- 
luble  in  water.  This  folution  appears  colourlefs,  fo 
that  it  could  not  be  fuppofed  to  hold  any  copper;  but 
readily  difcovers  that  it  abounds  with  that  metal,  by 
the  blue  colour  it  acquires  on  an  addition  of  volatile 
alkali,  and  the  green  calx  which  fixed  alkalies  precipi- 
tate. In  evaporation  it  becomes  green  without  addi- 
tion. Iron  is  corroded  by  this  fait  in  fufion,  and  dif- 
folved  by  boiling  in  a  folution  of  it.  Zinc  diffolves 
more  freely  and  more  plentifully.  Lead  unites  with 
it,  but  does  not  become  foluble  in  water.  Tin  is  cor- 
roded, and  apart  of  the  calx  is  foluble  in  boiling  wa- 
ter. Of  regulus  of  antimony  alfo  a  fmall  portion  is 
made  foluble.  Alkalies  precipitate  from  the  folution 
a  bluifh  powder.  Calcined  bifmuth-ore  treated  with 
its  equal  weight  of  the  fait,  partly  diffolved  in  water 
into  a  pale  red  liquor,  which  became  green  from  heat, 
in  the  fame  manner  as  tinctures  made  from  that  ore  by 
aqua-regia.  The  undilfolved  part  yielded  ftill,  with 
frit,  a  blue  glafs.  On  treating  manganefe  in  the  fame 
manner,  aluminous  cryftals  were  obtained  :  the  un- 
dilfolved part  of  the  manganefe  gave  ftill  a  violet  colour 
10  glafs. 

III.  With  Calcareous  Earth.  This  combination 
may  be  made  by  faturating  diluted  oil  of  vitriol 
with  chalk  in  fine  powder.  The  mixture  ought  to 
be  made  in  a  glafs  ;  the  chalk  mufh  be  mixed  with 
a  pretty  large  quantity  of  water,  and  the  acid  drop- 
ped into  it.  The  glafs  mull  be  well  fhaken  after 
every  addition,  and  the  mixture  ought  rather  to  be 
over  faturated  with  acid ;  becaufe  the  fuperrluous 
quantity  may  afterwards  be  wafhed  off;  the  fe Unite,  as 
it  is  called,  or  gypfum,  having  very  little  folubility  in 
water. 

This  combination  of  vitriolic  acid  with  chalk  or  cal- 
careous earth,  is  found  naturally  in  fuch  plenty,  that  it 
is  feldomor  never  made,  unlefs  for  experiment's  fake, 
or  by  accident,     Mr  Pott  indeed  fays,    that  lie  found 
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fome  flight  differences  between  the  natural  and  artifi-  Vitriolic 
cial  gypfum,  but  that  the  former  had  all  the  eflential  aci(1  an<1. 
properties  of  the  latter.  itscombi- 

The  natural  gypfums  are  found  in  hard,  femitran-  ^tl0"s-  _ 
fparent  mafles,  commonly  called  alabajhr,  or  plafter  of 
Paris.  (See  Alabaster,  Gytsum,  and  Plaster.) 
By  expofure  to  a  moderate  heat,  they  become  opaque, 
and  very  friable.  If  they  are  now  reduced  to  fine 
powder,  and  mixed  with  water,  they  may  be  caft  in- 
to moulds  of  any  fhape  :  they  very  foon  harden  with- 
out fhrinking  ;  and  are  the  materials  whereof  the  com- 
mon white  images  are  made.  This  property  belongs 
likewifeto  the  artificial  gypfum,  if  moderately  calcined.       (,-q 

Mr  Beaume  has  obferved,  that  gypfum  may  be  dif-  Beaume's 
folved  in  fome  meafure  by  acids  ;  but  is  afterwards  fe-  obferva- 
parable  by  cryftallization  in  the  fame  ftate  in  which  it tions- 
was  before  folution,  without  retaining  any  part  of  the 
acids.     This  compound,    if  long  expofed  to  a  pretty 
ftrong  heat,  lofes  great  part  of  its    acid,  and   is  con- 
verted into   quicklime.  In  glafs  veffels  it  gives  ovef 
no  acid   with  the  moft  violent  fire.     It  may  be  fufed 
by  fuddenly  applying  a  very  intenfe  heat.     With  clay 
it  foon  melts,  as  we  have  obferved  when  fpeaking  of 
the  materialsfor  making  crucibles.  A  like  fufion  takes 
place  when  pure  calcareous  earth  is  mixed  with  clay ; 
but  gypfum    bubbles  and  fwells  much  more  in  fufion 
with  clay  than  calcareous  earth. 

From  natural  gypfum  we  fee  that  vitriolated  tartar 
may  be  made,  in  a  manner  fimilar  to  its  preparation 
from  green  vitriol.  If  fixed  alkaline  fait  is  boiled  with 
any  quantity  of  gypfum,  the  earth  of  the  latter  will  be 
precipitated,  and  the  acid  united  with  the  alkali.  If 
a  mild  volatile  alkali  is  poured  on  gypfum  contained  in 
a  glafs,  and  the  mixture  frequently  fhaken,  the  gyp- 
fum will  in  like  manner  be  decompofed,  and  &  philofo- 
phic fal  ammoniac  will  be  formed.  With  the  cauftic  vo- 
latile alkali,  or  that  made  with  quicklime,  no  decom- 
pofition  enfues.  617 

IV.     With    Argillaceous   Earth.     The    produce  of  Alum  of 
this  combination  is   the  aftringent    fait    called  alum,  thcancients 
much    ufed     in    dyeing    and  other    arts.     It  has  its  different 
name  from  the  Latin  word  alumen   called    o-rnrmfia      m  cur*' 
by  the  Greeks  ;  though  by  thefe  words  the  ancients 
expreffed  a  ftalactitic  fubftance   containing  very  little 
alum,  and  that  entirely  enveloped  in  a  vitriolic  mat- 
ter.    The  alum   ufed  at  prefent  was  firft    difcovered 
in  the  oriental  parts  of  the  world  ;  though  we  know       5,5 
not  when,  or  on  what  occafion.     One  of  the  moft  an-  whence 
cient  alum-works  of  which  we  have  any  account  was  the  name  of 
that  of  Roccho,  now  Edefla,  a  city  of  Syria  :  and  from  rock  al1  m 
this  city  was  derived  the  appellation  of  Roch-alum  ;  an  is  derived, 
expreflion  fo  little  underftood  by  the  generality,  thatit 
has  been  fuppofed  to  fignify  rock-alum.     From  this,  and 
fome  works  in  the  neighbourhood  of  Conftantinople,as 
well  as  at  Phocaea  Nova,  now  Foya  Nova,  near  Smyr- 
na, the    Italians  were  fupplied  till  the  middle  of  the 
15th  century,  when  they  began  to  fet  up  works  of  a       639 
fimilar  kind  in  their  own  country.     The  firft  Italian  Alum- 
alum- work  was  eftabiifhed  about    1459  by  Bartholo-  works  fee 
mew  Perdix,  or  Pernix,  a  Gcncefe  merchant,  who  had  UP  m       *' 
difcovered  the  proper  matrix,  or  ore  of  alum,  in   the 
ifland   of  Ifchia.     Soon   afier  the  fame  material  was 
difcovered  at  Tolfa  by  John  dc  Caftro,  who  had  vifit- 
ed    the   alum  manufactories  at  Conftantinople,     Ha- 
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vingobfervcd  the  ilex  aquilifoliumtogrowin  the  neigh- 
bourhood of  the  Turkifh  manufactories,  and  finding 
the  fame  near  Tolfa,  he  concluded  that  the  materials 
for  alum  were  to  be  found  there  alfo  ;  and  was  quickly 
confirmed  in  hisfufpicionsby  the  tafte  of  the  itonesin 
the  neighbourhood.  Thefe  alum-works  proipered  ex- 
ceedingly, and  their  fuccefs  was  augmented  by  an  edict 
of  Pope  Pius  II.  prohibiting  the  ufe  of  foreign  alum. 

In  the  16th  century  an  alum  manufactory  was  erec- 
ted at  Alamaron,  in  the  neighbourhood  of  Carthagena, 
where  it  ftill  continues.  Several  others  were  erected  in 
Germany  ;  and  in  the  reign  of  Queen  Elizabeth  one 
was  erected  in  England  by  Thomas  Chaloner.  The 
preparation  of  this  fait  was  not  known  in  Sweden  till 
the  17th  century.  , 

The  component  principles  of  this  fait  were  long  un- 
known ;  but  at  laft  Meflrs  Boulduc  and  Geoffroy  dis- 
covered, that  it  confided  of  argillaceous  earth  fuperfa- 
turated  with  vitriolic  acid.  This  is  confirmed  by  the 
experiments  of  other  chemifts.  It  is  found  to  redden 
the  tincture  and  paper  of  turnfole  ,  and  on  taking  away 
the  fuperabnndant  acid,  it  lofes  its  folubility  and  all 
the  other  properties  of  aluin.  Mr  Morveau,  indeed, 
will  not  admit  of  a  fuperabundance  of  acid  in  alum, 
which  he  thinks  would  neceflarily  be  feparated  by 
edulcoration  and  crystallization  ;  and  he  is  of  opinion 
with  Mr  Kirwan,  that  the  turning  vegetable  juices  red 
is  not  any  unequivocal  fign  of  the  prefence  of  an  acid. 
In  the  prefent  cafe,  however,  we  certainly  know  that 
there  is  a  fuperabundance  of  acid,  and  that  a  certain 
portion  of  the  vitriolic  acid  adheres  to  the  clay  lefs  te- 
nacioufly  than  , the  remainder.  If  we  put  a  piece  of 
iron  into  a  folution  of  alum,  it  will  attract  this  portion 
of  acid  ;  and  the  vitriolated clay  when  deprived  of  the 
fuperfiuous  quantity,  will  fall  down  to  the  bottom  in  an 
infoluble  powder. 

Alum  in  its  ordinary  flate  contains  a  confiderable 
quantity  of  water,  and  cryitallizes  by  proper  manage- 
ment into  octohedral  and  perfectly  tranfparent  and  co- 
lourlefs  cryftals.  "When  expofed  to  a  moderate  fire, 
it  melts,  bubbles,  and  fvvells  up;  being  gradually 
changed  into  a  light,  fpongy,  while  mafs,  called  burnt 
alum.  This,  with  the  addition  of  fome  vitriolic  acid, 
may  be  cryftallized  as  before.  The  principles  it  con- 
tains, therefore,  are  water,  vitriolic  acid,  and  argilla- 
ceous earth.  The  proportions  may  be  ascertained  in 
the  following  manner.  1.  The  water  and  fuperfiuous 
vitriolic  acid  may  be  diilipated  by  evaporation,  or  ra- 
ther distillation  ;  and  the  lofe  of  weight  fuftained  by 
the  fait,  as  well  as  the  quantity  of  liquid  which  comes 
over  into  the  receiver,  fnows  the  quantity  of  aqueous 
phlegm  and  unfaturated  acid.  2.  By  combining  this 
with  as  much  cauitic  fixed  alkali  as  is  Sufficient  to  Sa- 
turate the  acid  which  comes  over,  we  know  its  propor- 
tion to  the  water  ;  and  by  rediftilling  this  new  com- 
pound, we  have  the  water  by  itfclf.  3.  The  earth  may  - 
be  obtained  by  precipitation  with  an  alkali  in  its  cau- 
ftic flate,  either  fixed  or  volatile  :  but  this  part  of  the 
procefsis  attended  with  confiderable  difficulty  ;  for  the 
alkalies  firft  abforb  the  fuperfiuous  acid,  after  which 
the  earth  combined  to  faturation  with  the  acid  falls  to 
the  bottom,  and  the  digestion  with  the  alkaline  fait 
muff  be  continued  for  a  very  confiderable  time  before 
rhe  acid  is  totally  feparated.  By  analysing  alum  in 
this  manner,  Mr  Bergman  determined  the  principles  of 
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alum  to  be  38  parts  of  vitriolic  acid,  18  of  clay,  and  Vitriolic 
44  of  water,  to  100  of  the  cryftallized  fait.  acid  and 

It  has  been  a  queftion  among  chemifts,  whether  the  its  cornti- 
earth  of  alum  is  to  be  confidercd  as  a  pure  clay  or  not.  n3*10ns- 
The  fait  was   extracted  from  common  clay  by  Meflrs   ^646 
Hellot  and  Geoliroy.     The  experiment  was  repeated  Propor- 
with  fuccefs  by  Mr  Pott  ;  but  he  feemed  to  consider 'it tl01a&  oi'm- 
rather  as  the  production  of  a  new  fubftance  during  the  Sredients 
operation,  than  a  combination  of  any  principle  already  ac""id!"£ 
exifting  with  the  vitriolic  acid.     Margraaf,   however  t0      rheI~ 
from  fome  very  accurate  experiments,  demonftrated,        647 
that  all  kinds  of  clay  confilt  of  two  principles  mecha-  Whether 
nically  mixed:     one  of  which  conitantly  is  the  pure  theearthof 
earth  of  alum.     This  opinion  is  efpoufed  by  Bergman  ;  alum  te  a 
who  concludes,  that  fince  an  equal  quantity  of  it  may  pure  clay 
be  extracted  from  clay  by  all  the  acids,  it  can  only  be  ■'    g°4g 
mixed  with  thefe  clays  ;  for  if  it  was  generated  by  the  Compo- 
menftrua  during  the  operation,   it  mufl  be  procured  in  nent  parts 
different  quantities,  if  not  of  different  qualities  alfo,  ac-  of  ali  kinds 
cording  to  the  difference  of  the  folvents  made  ufe  of.  °fclay;nve- 
Notwithftanding  this,  the  matter  feems  to  be  rendered  ^gated  hJ 
fomewhat    obfeure  by  an   experiment  of  Dr    Lewis,      ^^  ' 
"  Powdered  tobacco-pipe  clay  (fays  he)  being  boiled  in  Lewis's 
a  confiderable  quantity  of  oil  of"  vitriol,  and  the  boiling  experi- 
continued  to  drynefs,    the  matter  when  cold  difcovers  ment,  ten- 
very  little  tafte,  or  only  a  flight  acidulous  one,     Ex-  din£  to 
pofed  to  the   air  for  a  few    days,  the  greateft  part  of  ^°w  tl?t 
it  was  changed  into   lanuginous    efflorefcences  tailing  toes  "fome" 
exactly  like  alum.     The  remainder,  treated  with  frefh  change  in 
oil  of  vitriol,  in    the  fame   manner  exhibits  the  fame  being  con- 
phenomena  till  nearly  the  whole  of  the  clay  is  convert-  verted  into 
ed  into  an  aftringent  fait."     Hence  he  concludes,  that  earth  of 
the  clay  is  in  fome  degree  changed  before    the  alumi-  a  xtm' 
nous  fait   is  produced.     Without  this  fuppoiition,  in- 
deed, it  is  difficult  to  fee  why  the  fait  Should  not  be  pro- 
duced immediately    by  the   combination  of  the    two       g.Q 
principles.     An  hundred  parts  of  cryftallized  alum  re-  Solubility 
q  1  ires,  according  to    Mr  Bergman,     in   a  mean  heat  of  alum  in 
1412  parts  of  diftilled  water,    but   in    a   boiling  heat  warm  and 
only  75  of  the  fame  parts  for  its  folution.     The  fpeci-  m  coic*  wa" 
fie  gravity  of  alum,  when  computed  from  the  increafeter* 
of  bulk  in  its   folution,  is  2.071  when  the  air-bubbles 
are  abstracted  ;  but  if  they  are  fuffered  to  remain,  it  is 
'no  more  than   1.757.     Thefe  bubbles  confilt  of  aerial 
acid,  but  cannot  be  removed  by  the  air-pump,  though 
they  fly  off"  on  the  application  of  heat.  5^1 

The  ores  from  which  alumis  prepared  for  fale,  accord-  Bergman's 
ingtoMr  Bergman,  are  of  twokinds  :  one  containing  the  account  of 
alum  already  formed,  the  other  its  principles  unitedby  theSwedifli-, 
roafling.     What  he  calls  the  aluminous  fchift,  is  no-  ores  of 
thing  but  an  argillaceous  fchift  impregnated  wiiha  dried  a  UT" 
petroleum,  from  whence  the  oil  is  eafily  extracted  by  compo- 
diftillation  ;  but  by  applying  proper  menftrua  it  difco-  rent  parts, 
vers  fcveral  other  ingredients,  particularly  an  argilla-  of  the  alu- 
ctous  martial  fubftance,  frequently  amounting   to  J  of  niinous 
the  whole  ;  a  Siliceous  matter  amounting  to  $;  and  com-  fr-11"* 
mpnly  alfo  a  Small  proportion  of  calcareous    earth  and        , 
magnesia;  the  reft  being,  all  pyritous.     By    roafling  How"chan-- 
this  ore  the  bituminous  part  is  destroyed  and  the  py~  eed  by 
rites  decompofed  ;  on  which  part  of  the  vitriolic  acid  roafling. 
adheres  to  the  iron  of  the  pyrites,    and  the  reft  to  the 
pure  clay  of  the  fchift,  forming  green  vitriol  with  the 
former,  and    alum  with  the  latter.     If  any  calcareous 
earth  or  magnefia  are  prefent,  gypfum  and  Epfom  fait 
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it  the  fame  time.  No  fait  is  obtained 
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by  lixiviating  this  fchift  before  calcination,  thought  Mr 
Bergman  thinks  nothing  more  is  neceffary  for  the  pro- 
duction of  the  fait  bat  the  prefence  of  a  pyrites.  This, 
he  tells  us,  is  generally  diiperfed  through  the  mafs  in. 
form  of  very  minute  particles,  though  it  fometimes  ap- 
pears in  fmall  nuclei.  •  The  goodnefs  of  the  ore,  there- 
fore, depends  on  the  proper  proportion  of  the  pyrites  to 
pyrites  oa-  r]ie  clay,  and  its  equal  diftribution  through  the  whole. 
y  nece  ary  yj^  mo^.  ^enfe  anj  ponderous  is  mofl  efheemed,  while 
iortnepro-    ,  ,  .   ,  •      "V  1  •  ,"     Vn     • 

crudtion  of  taat  wmcn  contains  10  much  pyrites  as  to  be  viable  is 
alum.  rejected  as  having  too  much  iron.     The  ore  which  pro- 

duces lefs  than  four  pounds  of  alum  from  100  of  the 
ore  does  not  pay  the  expence  of  manufacturing  in  Swe- 
den. Sometimes  this  kind  of  ore  produces  falts  with- 
out the  application  of  fire  ;  but  this  mud  be  attributed 
to  a  kind  of  fpontaneous  calcination. 

That  fpecies  of  ore  which  contains  the  principles 
already  united  into  alum,  according  to  Mr  Bergman,  is 
alum  ready  to  be  met  with  only  in  volcanic  countries  ;  and  of  this 
formed,on-  kind  are  the  principal  Italian  ores  of  alum,  particu- 
ly  tobemet  larly  that  employed  at  Tolfa  near  Cincelles,  for  boiling 
the  Roman  alum.  Mr  Monnet,  however,  is  of  opinion, 
that  even  this  ore  does  not  contain  alum  perfectly 
formed,  but  a  combination  of  nearly  equal  parts  of 
clay  and  fulphur,  which  by  expofure  to  air  during 
calcination,  is  converted  into  alum.  He  found  a  little 
martial  earth  alfo  contained  in  it,  to  which  he  afcribes 
Aluminous  the  reddifli  colour  of  that  alum.  The  aluminous  ore 
ore  at  Sol-  at  Solfatara  in  Italy  confifts  of  old  lava  whitened  by 
the  phlogifticated  vitriolic  acid.  The  clay  thus  be- 
comes a  component  part  of  the  aluminous  fait,  and  the 
mafs  efflorefces  in  the  fame  manner,  and  for  the  fame 
reafon,  as  the  mafs  left  after  boiling  tobacco-pipe  clay 


heat  in  the  open  air.  By  long  expofure  to  the  air,  in-  Vitriolic 
deed,  the  fame  effect  will  follow  ;  bntunlcfsthe  ore  be  ^"d  ar-d* 
of  a  particular  kind,  andloofein  texture,  fo  that  the  air  lts  combi- 
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man,  who  examined  this  ore,  found,  that  100  pounds 
of  it  contained  eight  of  pure  alum,  befides  four  of  pure 
clay  ;  and  that  the  remainder  was  filiceous.  This  pro- 
portion, however,  mult  be  very  variable,  according 
to  the  quantity  of  rain  which  falls  upon  the  ore. 

A  variety  of  aluminous  ores  are  to  be  met  with  in 
different  parts  of  the  world.  In  Haflia  and  Bohemia 
Hafia,  Bo-  this  fait  is  obtained  from  wood  impregnated  with  bitu- 
bemia,  and  men.  At  Hellingborg  in  Scania,  a  turf  is  found  con- 
Scama.  lifting;  of  the  roots  of  vegetables  mixed  with  nuts,  ftraw, 
and  leaves,  often  covered  with  a  thin  pyntous  cuticle, 
which,  when  elixated,  yields  alum  :  Even  the  fulphu- 
reous  pyrites  is  generally  mixed  with  an  argillaceous 
matter,  which  may  be  feparated  by  menftrua.  In 
phur,  and  feme  places,  fulphur,  vitriol,  and  alum  are  extracted 
vitriol  ex-  fron  the  fame  material.  The  fulphur  riles  by  diftilla- 
&*  e.  tio'n ;  the  reilduum  is  expofed  to  the  air  till  it  efflo- 
fame  ore.  refces,  after  which  a  green  Vitriol  is  obtained  by  lixi-' 
66-:>  ion,        1  alum  from  the  fame  liquor,  after  no  more 

Alum  flats  vitriol  will  cryftallize.  The  alum  flats,  from  which 
found  at  jalt  is  uncle- near  York  in  England,  contains  a  confi- 
Yorhm      Jer^le   quantity  of  fulphur;    and    therefore    produ- 

EllcrlAnd.  1  1  •        •    1  1  1  •  J 

°,,  (jes  »!uiii  on  the  principles  already  mentioned. 

Bergman's  ^r  Bergman  has  given  very  particular  directions 
directions  for  the  preparation  of  this  fait  from  its  ores,  and  mi- 
brthepre- nutely  defcribea  the  feveral  operations,  which  they 
iteration  of  mu.ft  undergo.     Thefe  are. 

i .  Ro  as  r  1  ng  .  This  is  abfolutely  neceflary  in  order 

tod'.  I         he  pyrites  ;  for  on  this  the  formation  of  the 

alum  entirely  depends  ;  as  the  fulphur  of  the  pyrites 

pai       nth    its  phlogifton  without    a  burning 


alum. 

66z 
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can  freely  pervade  it,  the  procefs  w7e  fpeak  of  cannot 
take    place.     The  hard   ores,     therefore,   cannot    be       663 
treated  in  this  manner  ;  and   the  earthy  ores  are  not  Expofureto 
only  unfit  for  fpontaneous  calcination,  but  for  roafting  |*-c  air  h;'s 
alfo,  as  they  will  not  allow  the  air  to  pervade  them  and  ^ftimes 
extinguifh  the  fire.     Such  as  are  capable  of  fpontane-  effe<ct> 
ous  calcination,  fliould  be  fupplied  with  foine  quantity       664 
of  water,  and  laid  on  a  hard  clay  bottom,  as  directed  Earthy  ores 
for  making  green  vitriol.     The  roafting  is  performed  unfit  for 
in  Sweden  in  the  following  manner.    Small  pieces   0f  b.otJl  °Pera" 
the  ore  are  ftrewed  upon  a  layer  of  burning  flicks    to  t'oal'^ 
the  thicknefs  of  half  a  foot.     When    the  flicks   are  Method  of 
confumed,     thefe    are   covered,    nearly    to  the  fame  roaftingthe 
thicknefs,  with  pieces  burned  before  and  four    times  ore  in  Swc- 
lixiviated  :  Thus  ftrata  are    alternately  laid  of  fuch  a  d<-". 
thicknefs,  and  at  fuch  intervals  of  time,  that  the  fire 
may  continue,    and   the  whole  mafs    grow    hot  and 
fmoke,  but  not  break  out  into  flame.     The  upper  ftra- 
ta   may   fometimes  be  increafed  to  a  double  thicknefs 
on  account  of  the  lono-  continuance  of  the  fire.     When 
eight  ftrata  .are  laid,  another  row  is  placed  contiguous 
to  the  former  ;  when  this  is  finiihed,  a  third  ;  and  fo 
on  until  the  heap  be  of  a  proper  fize,  which  rarely  re- 
quires more  than  three  rows.     When  the  ore  is  once 
roafted,  it  ft  ill  contains  fo  much  phlogifton  that  water       666 
acts  but  little  upon  it  ;    but  after   the  operation  is  two  How  often 
or  three  times  repeated,  the  ore   yields    its  principles  *^e  opera- 
more  freely  :  the  roafting  may  even  be  repeated  to  ad-  tlonist°be 
vantage  till  the  whole  be  reduced  to  powder.     The  bi-  rePeat&  ■ 
tumen  keeps  up  the  fire ;   for  which  reafon  alternate 
layers  of  the  crude  ore  are  ufed  ;  and  in  rainy  weather 
thefe  layers  of  unburnt  ore  fliould  be  thicker.  An  heap, 
20  feet  broad  at  the  bafe,  two  feet  at  the  top,  and  con- 
futing of  26  rows,  is  finiihed  in  three  weeks,  but  re- 
quires two  or  three  months  to  be  well   burned,  and. 
three  weeks  to  cool.     The  greater  pyritous  nuclei  ex- 
plode like  bombs.     In  this  procefs  the  fulphur  of  the 
pyrites  is  flowly  confumed,  and  the  phlogifticated  acid 
penetrating  the  mafs,  is  fixed  ;  after   which   the   re-       C67 
rnaining  phlogifton  is  gradually  diilipated.     The  chief  Danger  of- 
art  confifts  in  moderating  the  heat  in  fuch  a  manner  as  railing  bra 
to  avoid  with  fafety  the   two  extremes  ;   for  too  fmall  "eat  tl00' 
a  fire  would  not  be  capable  of  forming  the  fait,  \\  hile 
a  heat  too  ftrong  would  deftroy  it  by   melting  the  ore. 
The  fcoriaare  infolublein  water,  and  therefore  thrown 
away  as  ufelefs.     They  are  produced  by  violent  winds, 
or  by  a  ftrong  heat   too  much  clofed  up  ;   for  it  is  ne- 
ceflary to  make  holes  in  the   red  ftrata,  that  the    lire 
]  1  .v  reach  the  back  ftratum   which  is  to  be  laid    1 
Another  method  of  burning  was  invented  by  the  cele-       66? 
brated  Ririman,  and  is  practifed  at  a  place  called  Gar-  Ririman's 
phytian'm  Sweden.     There  the  ore  itfelf  is  let  on  fire  ;  method  of 
and  afterburning  is  boiled,  and  yieldsalnm  in  the  fame  &urningthe 
manner  as  the  former.     The  heaps  are  formed  in  the  "" \awn> 
following  manner  :  Firft  the  fchift,  burning  from  the1"' 
furnace,  is  laid  to  the  depth  of  four  feet  ;  if  the  fire  be 
flow,  then  wood  is  added  ;  after  that  a  thin  ftratum  of 
elixated  fchift  ;   the  third  confifts  of  fchift  not  burned  ; 
and  the  fourth  of  elixated  fchift  a  foot  and  a  half  thick  ; 
after  that  the  burning  fchift,  and  foon.     This  method, 
however,  is  attended  with  fome  inconveniences.    The 
vitriolic  acid  is  partly  diilipated  by  the  fire,   and  thus 
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the  quantity  of  alum  ig  diniiniihed  :  fo  much  fchift  alfo 
is  requifite  in  this  method  that  it  cannot  all  be  elixa- 
ted  ;  and  thus  the  heap  mufl  be  perpetually  increaling. 
Tiie  hard  ores  containing  bitumen,  fuch  as  thole  of 
Tolfa,  are  burned  upon  wood  for  fome  hours  like 
limeftone,  until  they  become  pervious  to  water,  and 
efiiorefce.  The  fire  is  extinguished  as  foon  as  the 
iiame  becomes  white,  and  the  fmell  of  fulphure- 
oiis  acid  begins  to  be  perceived.  When  the  ore 
cools,  thofe  particles  which  were  neareft  to  the  fire 
are  placed  outermoff,  and  thofe  which  had  been  outer, 
molt  within,  the  fire  being  again  lighted.  The  ore  is 
fufficiently  burned  when  it  can  be  broken  with  the 
hands.  It  is  then  heaped  up  near  certain  trenches, 
and  watered  five  times  a-day,  particularly  when  the 
fun  fhines  clear;  the  operation  being  deftroyed  by  a 
continued  rain  and  cloudy  fky.  In  fome  places  rhe 
ore  is  firft  burned  and  afterwards  elixated  ;  neither  is 
there  any  way  of  knowing  the  proper  methods  of  ma- 
naging it  but  by  experiment. 

2.  Elixation.  This  is  performed  in  fome  places 
with  hot,  and  at  orherswith  cold,  water.  AtGarphyttan 
in  Sweden,  where  the  latter  method  ischofen,  the  re- 
ceptacles, in  the  year  1  772,  were  of  hewnftone,  having 
their  joints  united  by  fome  cement  capable  of  refilling 
the  liquor.  Every  fet  confifted  of  four  fquare  recep- 
tacles difpofed  round  a  fifth,  which  was  deeper  than 
the  reft.  The  firft  receptacle  is  filled  with  roafted 
fchift,  and  the  ore  lies  in  water  for  24  hours  ;  the  wa- 
ter is  then  drawn  off  by  a  pipe  into  the  fifth ;  from 
thence  into  the  fecond,  containing  fchift  not  yet  wafhed ; 
from  that  in  like  manner,  after  24  hours,  through  the 
fifth  into  the  third,  and  fo  into  the  fourth  The  lixi- 
vium is  then  conveyed  to  the  fifth,  and  allowed  to 
(land  in  it ;  and  laftly  is  drawn  off  into  a  veffel  appro- 
priated for  its  reception. — In  other  places  the  water 
paffes  over  the  fchift  that  has  been  wafhed  three  times 
for  fix  hours  ;  then  that  which  has  been  twice  warned, 
next  what  has  been  once  wafhed,  and  laftly,  the  ore 
which  has  been  newly  roafted.  Thofe  who  fuperintend 
the  alum  manufactories  are  of  opinion  that  the  alum 
is  deftroyed  by  paffing  the  water  firft  over  the  newly 
burnt  ore,  and  then  over  that  which  has  been  previous- 
ly elixated. 

The  lixivium,  before  boiling,  ought  to  be  as  richly 
impregnated  with  alum  as  poffible,  in  order  to  fave 
fuel,  though  this  is  frequently  neglected.  In  fome 
places  the  tafte  is  ufed  as  the  only  criterion ;  but  in 
others  the  weight  of  water  which  fills  a  fmall  glafs 
bottle  is  divided  into  64  equal  parts,  each  of  which  is 
called  in  Sweden  a  panning;  and  the  quantity  by 
which  the  fame  bottle,  full  of  lixivium,  exceeds  it  when 
filled  with  Welter,  is  fuppofed  to  indicate  the  quantity 
of  fait  diflblved.. — This  method  may  undoubtedly  be 
reckoned  fufliciently  accurate  for  work  conducted  on 
a  large  fcal'e  :  and  though  Mr  Bergman  gives  formulae 
by  which  the  matter  may  be  determined  to  a  fcrupu- 
lous  exaetnefs,  it  does  not  appear  that  fuch  accuracy 
is  either  necefTary  or  indeed  practicable  in  works  con- 
ducted in  a  great  way. 

Thofe  who  manage  the  alum  manufactories  aftert^ 
that  the  cold  lixivium  ought  to  be  made  no  richer  than 
When  the  weight  of  the  bottle  filled  with  lixivium 
exceeds  it  when  filled    with  water  by  4^  pannings, 


which  fliows  the  water  to  he  loaded  with   ,W  of  its  Vitriolic 
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If  the  overplus  amounts  to  fix  pan- 
nings, which  indicates  its  containing  _.'._  of  fait,  cry- 
ftals  are  then  depoiited. — Congelation  is  of  no  ufe 
to  concentrate  the  aluminous  lixivium  ;  for  water 
faturated  with  alum  freezes  almoft  as  readily  as  pure 
water. 

3.  BoiLINGTHE  LEY  FOR  C  H  RY ST ALLI ZATIO N . 

The  ley  being  firft  brought  from  the  pits  through  ca- 
nals made  for  the  purpofe,  is  put  into  a  leaden  boiler,  at 
the  back  of  which  is  a  refervoir,  out  of  which  the  lofs 
fufitained  by  evaporation  is  conftantly  fupplied,  fo  that 
the  furfaceof  that  in  the  boiler  continues  always  nearly 
at  the  fame  height.  Various  figns  are  ufed  by  different 
manufacturers  to  know  when  the  ley  is  properly  evapo- 
rated: fome  determining  the  matter  by  the  floating  of  a 
new  laid  egg;  others  by  dropping  a  fmall  quantity  on  a 
plate,  and  obferving  whether  it  cryftallizes  on  cooling-, 
and  laftly,  others  weigh  the  lixivium  in  the  bottle 
abovementioned.  The  boiling  is  fuppofed  to  be  fi- 
nifhed  if  the  increafe  of  weight  be  equal  to  10  pan- 
nings; that  is,  if  the  water  be  loaded  with  T,^T  of 
its  own  weight.  It  might,  however,  take  up  above  ^ 
of  its  weight,  or  nearly  27  pannings  ;  but  as  it  has  to 
be  depurated  by  ftanding  quiet  before  the  cryftals  are 
formed,  the  liquor  muff  not  be  fully  faturated  with 
fait. 

The  lixivium,  when  fufficiently  concentrated  by 
evaporation,flows  through  proper  channels  into  coolers, 
where  it  is  allowed  to  reft  for  about  an  hour  to  free  it 
from  the  grofler  fediment  ;  after  which  it  is  put  into 
wooden  or  ftone  receptacles  to  cryftallize.  In  eight 
or  ten  days  the  remaining  liquor,  commonly  called 
mother  ley,  or  magiftral  water,  is  let  off  into  another  vef- 
fel. A  great  number  of  cryftals,  generally  fmall  and 
impure,  adhere  to  the  bottom  and  fides  of  the  veffel, 
which  are  afterwards  collected  and  wafhed  in  cold 
water. 

When  a  fufflcient  quantity  of  the  fmall  cryftals  are 
collected,  thy  muft  then  be  put  into  the  boiler  for  de- 
puration. They  are  now  diflblved  in  as  fmall  a  quan- 
tity of  water  as  poffible  ;  after  which  the  lixivium  is 
poured  into  a  great  tub  containing  as  much  as  the 
boiler  itfelf.  In  61  or  81  days  the  hoops  of  the  tub 
are  loofed,  and  the  aluminous  mafs  bound  with  an 
iron  ring ;  and  in  28  days  more  the  reiiduum  of  the 
folution  is  let  out  through  a  hole,  and  collected  in  a 
trench;  after  which  the  faline  mafs,  which  at  Gar- 
phyttan  in  Sweden  amounts  to  26  tons,  is  dried  and  fold 
as  depurated  alum.  The  boiler  emptied  for  the  firft 
cryftallization  is  next  filled  two-thirds  full  with  the 
magiftral  lixivium  ;  and  as  foon  as  the  liquor  arrives 
at  the  boiling  point,  the  other  third  is  filled  with  crude 
lixivium,  with  which  the  evaporation  is  alfo  conftantly 
fupplied.  A  certain  quantity  of  the  aluminous  im- 
purities left  by  wafhing  the  falts  of  the  firft  cryftalliza- 
tion in  water  is  then  added,  and  the  above  defcribed 
procefs  repeated.  Only  the  firft  boiling  in  the  fpring 
is  performed  with  the  crude  lixivium  alone,  the  reft 
are  all  done  as  jnft  now  related.^Mr  Bergman  re- 
marks, that  the  time  required  for  cryftallization  may 
undoubtedly  be  fhortened.  The  refervoirs  ufed  in 
Sweden  for  this  purpofe  (he  fays),  are  deep  and  nar- 
row at  the  top  ;  on  which  account  they  are  not  only 

long 


674 
Conftruc- 
tion  of  the 
evapora- 
ting veffel. 


675 
Proper 
ftrength  of 
the  evapo- 
rated li- 
quor. 


676 
Of  the  firft 
cryftalliza- 
tion. 


677. 
Depuratioa 
of  the  cry- 
ftals. 


678 
Bergman's 
remarks  oil 
the  proper 
form  of  the 
coolers. 


Vitriolic 
acid  and 
its  combi 
nations. 


679 

Alum  can- 


Practice. 

long  in  cooling,  but  the  evaporation,  which  is  abso- 
lutely neceffary  for  the  crystallization,  goes  on  very 
flowiy,  excepting  in  extremely  warm  weather,  at  the 
fame  time  that  the  doors  and  window's  are  difpofed  in 
fuch  a  manner  as  to  direct  a  current  of  air  along  the 
furface.  In  Italy  he  tells  us  that  conical  refervoirs  are 
ufed  with  the  wide  part  uppermost. 

It  is  remarkable,  that  pare  alum  cannot  be  obtained 
not  be  in  very  considerable  quantity  by  merely  evaporating 
formed  by  and  cooling  the  ley.  The  reafon  of  this  is,  that  the 
mereyeva" lixivium  fometimes  acquires  fuch  a  coniiftence,  that  it 

porat.ng  ^  ^  cryftallizes  with  difficulty,  and  produces  inl- 
and cooling  ■»  ■  r  J  '  r  .„  , 
the  ley,  on  Pure  cryftals.  The  cauie  was  unknown  till  the  time 
account  of  of  Mr  Bergman,  who  has  mown  that  it  proceeds 
the  excefs  from  an  excefs  of  vitriolic  acid.  Hence  alfo  we  may 
of  acid.  fee  the  reafon  why  alkaline  falts,  volatile  alkali  in  its 
pure  ftate,  or  even  putrefied  urine,  when  added  to  this 
6S0  thick  folution,  produce  good  cryftals  of  alum  when 
This  excefs  they  cannot  be  obtained  otherwise.  It  is  remarkable 
cannot  be  that  this  impediment  to  cryftallization  is  not  re- 
removedby  movecj  \fy  mineral  alkali,  though  it  is  fo  by  the  ve- 
"pi  *j"getable  and  volatile  alkalies,  which  is  a  phenomenon 
itmaybeby  hitherto  unexplained.  According  to  our  author,  how- 
vegetable  ever,  an  addition  of  pure  clay,  to  abforb  the  fuper- 
and  volatile  abundant  acid,  is  preferable  to  any  other  ;  and  indeed 
alkalies,  ft  is  reafonable  to  think  fo,  as  the  union  of  vitriolic 
and  beft  of  acjd  all(j  pare  cjay  forms  the  fait  defired,  which  is  not 
ail  by  pure  tjie  cafe  ^j^  any  Qf  tjie  goalies.     To  afcertain  this, 

^gj.       he  made  the  following  experiments. 
Experi-  i-  He  dilfolved  215  grains  of  pure  alum  in  diftilled 

mentfhow- water,  in  a  fmall  cucurbit,  and  evaporated  it  over  the 
ing  that  an  fire  till  the  furface  of  the  liquor  flood  at  two  marks, 
excefsofyi-  which  indicated,  in  a  former  evaporation,  that  it  was 
tnohcacid  £t  £QJ.  cryftallization.  2.  Having  poured  out  this  into 
the'crvftal- a  ProPer  g^s  veffel,  he  diffolved  other  215  grains, 
li^atinn  of  and  added  to  the  folution  241.  grains  of  concentrated 
vitriolic  acid.  3.  This  folution  being  likewife poured 
out,  the  experiment  was  repeated  a  third  time,  with 
the  addition  of  53  grains  of  vitriolic  acid;  and  the 
glaffes  being  at  laft  fet  in  a  proper  place  for  cryftal- 
lization, the  firft  yielded  1551,  thefecond  130,  and  the 
third  1001  grains  of  alum. 

This  (hows  that  an  excefs  of  vitriolic  acid  impedes 
ment  to  de- the  cryftallization  of  the  alum  ;  but  to  determine  how 
sermmethe  f/ar  ^jg  con\&  be  remedied  by  the  addition  of  clay,  far- 
ther experiments  were  neceffary.  Having  therefore 
employed  a  magiftral  reliduum,  in  which  the  excefs 
of  acid  was  nearly  in  the  proportion  already  related, 
he  added  two  drachms  of  clay  in  fine  powder  to  a 
kanne,  or  Swediih  cantharus,  of  the  liquor  :  he  boil- 
ed the  mixture  for  ten  minutes ;  and  on  feparating 
the  clay  that  remained,  he  found  that  254  grains  were 
dilfolved,  which  indicates  an  increafe  of  141  grains  of 
alum.  On  gently  boiling  the  liquor  for  half  an  hour, 
75  grains  of  the  clay  were  diflblved,  which  indicated 
an  increafe  of  416  grains  of  alum. 

The  addition  of  clay  muft  therefore  be  much  pre- 
g?3ofufing  ferable  to  that  of  alkaline  falts,  not  only  as  the  former 
clay  rathtr  produces  a  confiderable  increafe  of  alum,  but  alfo  as 
than  alia-  there  js  no  danger  of  adding  too  much ;  for  we  have 
already  mown,  that  when  the  liquor  is  entirely  de- 
prived of  its  fuperabundant  acid,  the  neutrallized  clay 
is  iufolublein  water.  The  earth  itfelf,  however,  dif- 
foives  fo  flowiy,  that  there  is  not  the  leaft  danger  of 
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the  acid  being  overfaturated  by  fimply  boiling  them 
together. 

Alum,  as  commonly  made,  though  depurated  by  a 
fecond  cry  utilization,  yet  is  almoft  always  found  con- 
taminated by  dephlogifticated  vitriol ;  whence  it  grows 
yellow,  and  depoiits  an  ochre  in  folution  when  old. 
This  is  equally  ufeful  in  fome  arts  with  the  pureft  kind, 
and  is  even  fo  in  dyeing  where  dark  colours  are  re- 
quired ;  but  where  the  more  lively  colours  are  wanted, 
every  thing  vitriolic  muft  be  avoided.  This  is  done 
by  the  addition  of  pure  clay,  which  precipitates  the 
iron,  and  produces  an  alum  entirely  void  of  any  nox- 
ious or  heterogeneous  matter.  Nor  is  this  contrary 
to  the  laws  of  chemical  attraction  ;  for  though  iron  is 
dilfolved  by  a  folution  of  alum,  and  the  earthy  bafe  of 
alum  precipitated,  and  though  in  a  folution  of  vitriol 
and  alum  the  white  earth  falls  firft  on  an  addition  of 
alkali,  and  then  the  ochre  ;  this  happens  only  in  confe- 
quence  of  employing  phlogifticated  or  metallic  iron,  or 
fuch  as  is  but  very  little  dephlogifticated  ;  for  if  the 
inflammable  principle  be  any  further  diminilhed,  the 
attraction  is  thereby  fo  much  weakened,  that  the 
clay  has  a  greater  attraction  for  the  vitriolic  acid  than 
the  iron.  The  truth  of  this  may  be  proved  in  many 
different  ways.  Thus,  let  a  portion  of  alum  be  dif- 
folved in  a  folution  of  highly  dephlogifticated  vitriol, 
and  an  alkali  then  added,  the  ochre  of  the  vitriol  will 
be  firft  depofited  and  then  the  clay  :  and  provided 
there  be  a  fufficient  quantity  of  the  latter,  the  iron 
will  all  be  precipitated  ;  and  hence  we  fee  that  an  alu- 
minous folution  mixed  only  with  one  of  dephlogiftica- 
cated  vitriol  may  readily  be  freed  from  it 

But  a  folution  of  alum  containing  perfect  vi- 
triol cannot  be  freed  from  it  effectually  either  by 
clay  or  alkali;  for  the  former  effects  no  decompo- 
fition,  and  the  latter,  although  it  can  deftroy  the  vi- 
triol, will  undoubtedly  decompofe  the  alum  in  the 
firft  place.  As  long,  therefore,  as  the  folution  is  rich 
in  alum,  in  may  be  employed  in  the  common  manner  ; 
but  when  the  vitriolic  fait  begins  to  predominate,  it 
muft  either  be  cryftallized  in  its  proper  form,  or  be 
deftroyed  in  fuch  a  manner  as  to  produce  alum,  which 
may  be  accompiifhed  in  the  following  manner.  Let 
the  lixivium  be  reduced  to  a  tenacious  mafs  with  clay, 
and  formed  into  cakes,  which  muft  be  expofed  in  an 
houfe  to  the  open  air.  Thus  the  phlogifton,  which 
is  powerfully  attracted  by  the  dephlogifticated  part  of 
the  atmofphere,  by  degrees  feparates  from  the  iron, 
while  the  clay  is  taken  up  by  its  fuperior  attraction 
for  the  acid.  The  calcination  is  accelerated  by  fire  ; 
but  it  muft  be  cautioufly  employed,  left  the  acid  mould 
be  expelled. 

In  the  alum  manufactories  in  Sweden,  a  confide- 
rable quantity  of  vitriolated  magnelia,  or  Epfom  fait, 
is  mixed  with  the  alnm.  Mr  Bergman  directs  this  to 
be  feparatcd  by  means  of  an  uncalcined  calcareous 
earth,  which  entirely  deftroys  both  the  alum  and  vi- 
triol ;  falling  down  to  the  bottom  with  the  acid  in 
form  of  a  felenitic  matter.  This  muft  be  added  to  the 
boiling  liquor  gradually,  left  the  eficrvefcence  mould 
caufe  the  mafs  to  fweil  and  run  over  the  top  of  the 
veffel.  A  j uft  proportion  deftroys  both  the  alumi- 
nous and  vitriolic  fait,  on  being  properly  agitated  and 
heated  ;   neither  is    there   any  danger  of  the  Epfom 
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fait  being  decompofed  in  this  procefs,  the  uncalcined 
earth  being  unable  to  feparate  the  magnefia  from  the 
acid.  Were  this  method  followed  in  the  Swediih  ma- 
nufactories, he  is  of  opinion,  that  as  much  Epfom 
fait  might  be  produced  from  them  as  would  fupply  the 
confumpt  of  that  kingdom. 

With  regard  to  the  quantity  of  fuperfluous  acid 
found  in  the  magiftral  lixivium,  Mr  Bergman  informs 
ns,  that  it  amounted  to  iive  ounces  in  one  kanne  ;  io 
that  in  a  fingle  boiler  there  is_  nearly  250  lb.  But  vi- 
triol, when  well  dephlogifticated,  retains  its  acid  fo 
loofely  that  it  may  eaiily  be  l'eparated  by  fire.  Ke  has 
no  doubt,  therefore,  that  if  the  furface  of  fuch  a  lixi- 
vium were  firft  increafed  in  order  to  let  the  phlogifton 
evaporate,  the  liquor  might  afterwards  be  advanta- 
geoufly  committed  to  diftillation  for  the  fake  of  its 
acid. 

From  what  has  been  above  delivered  the  neceffity 
will  be  lufficiently  apparent  of  not  continuing  the 
coction  even  with  pure  clay  to  perfect  faturation  of 
■the  liquor  :  and  this  is  further  confirmed  by  M. 
Beaume,  who  relates,  that  having  boiled  four  ounces 
of  earth  of  alum  with  two  ounces  of  the  fait,  in  a  fuf- 
ficient  quantity  of  water,  the  acid  became  faturated  to 
fuch  a  degree  with  earth,  that  the  liquor  loft  its  alu- 
minous taite  entirely,  and  affirmed  that  of  hard  fpring 
water.  After  filtration  and  evaporation,  only  a  few 
micaceous   cryflals,  very   difficult    of  folution,    were 

formed  by  letting  the  liquor  ftand  for  fome  months. 

Dr  SiefFert  informs  us,  that  by  boiling  half  an  ounce 
of  alum  with  half  a  drachm  of  flaked  lime,  cubical 
cryflals  of  alum  may  be  obtained. 

V.  With  Magtiefia.  The  earthy  fubftance  called  mag- 
nefia  alba  is  never  found  by  itfelf,  and  confequently  this 
combination  cannot  originally  take  place  by  art.  The 
vitriolic  acid,  however,  is  found  combined  with  magne- 
fiain  great  plenty  in  the  bitter  liquor  which  remains  af- 
ter the  cryftalfization  of  common  fait ;  from  whence  the 
magnefia  is  procured  by  precipitatingwith  afixed  alkali. 
If  this  liquor,  which,  when  the  common  fait  is  extrac- 
ted, appears  like  clean  oil  of  vitriol,  is  fet  by  for  fome 
time  in  a  leaden  veffel,  a  large  quantity  of  fait  moots, 
very  much  refembling  Glauber's  fal  mirabile.  This 
ialt  is  in  many  places  fold  inflead  of  the  true  Glauber's 
fait  ;  and  is  preferred  to  it,  becaufe  the  true  fal  mi- 
rabile calcines  in  dry  air,  which  the  fpurious  kind  does 
not.  If  after  the  firft  cryftallization  of  the  bittern, 
the  remainder  is  gently  evaporated  farther,  a  freih 
quantity  of  Glauber's  fait  will  fhoot ;  and  if  the  liquor 
is  then  haltily  evaporated,  a  fait  will  ftill  be  cryllal- 
lized ;  but  inftead  of  large  regular  cryflals,  it  will 
concrete  into  very  fmall  ones,  having  fomething  of 
the  appearance  of  fnow  when  taken  out  of  the  liquid. 
Thefe  falts  are  efTentially  the  fame,  and  are  all  ufed 
in  medicine  as  purgatives.  The  fait  fhot  into  fmall 
cryflals  is  termed  Epfo?ufalt,  from  its  being  firft  pro- 
duced from  the  purging  waters  at  Epfom  in  England. 
The  bittern  affbrdint>-  this  kind  of  fait  in  fuch  great 
plenty,  thefe  waters  were  foon  neglected,  as  they 
yielded  it  but  very  fparingly,  and  the  quantity  pre- 
pared from  them  was  infufficient  for  the  demand. 
Neumann  fays,  that  having  infpiffated  100  quarts  of 
Epfom  water,  he  fcarce  obtained  half  an  ounce  of  fa- 


line  matter. — According  to  Mr  Scheele's  experiments, 
if  a  folution  of  Epfom  and  common  fait  be  mixed  to- 
gether, a  double  decompofition  enfues,  and  the  mix- 
ture contains  Glauber's  fait  and  a  combination  of  mag- 
nefia  with  marine  acid.  From  this  lixivium  the  Glau- 
ber's fait  may  be  cryflallized  in  winter,  but  not  in 
rummer;  a  great  degree  of  cold  being  necefiary  for 
this  purpofe.  From  twelve  pounds  of  Epfom  fait  and 
fix  of  common  fait,  Mr  Scheelc  obtained,  in  a  tempera- 
ture three  degrees  below  the  freezing  point,  fix  pounds 
of  Glauber  fait;  but  in  a  degree  of  cold  coniiderably 
greater,  the  produce  was  feven  pounds  and  three 
quarters. 

VI.  With  Silver.  Gil  of  vitriol  boiled  on  half  its 
weight  of  filver-filings,  corrodes  them  into  a  faline  mafs. 
This  fubftance  is  not  ufed  in  medicine  nor  in  the  arts. 
The  only  remarkable  property  of  it  is,  that  it  has  a  very 
ftrong  attraction  for  mercury;  coagulating  and  hard- 
ening as  much  quickfilver  as  the  acid  weighed  at  firft. 
If  the  hard  concrete  be  diluted  with  frelh  acid,  it 
melts  eaiily  in  the  fire,  and  does  not  part  with  the 
mercury  in  the  greateft  heat  that  glafs  veffels  can  fuf- 
tain.  *The  vitriolic  acid,  by  itfelf,  ftrongiy  retains 
mercury,  but  not  near  fo  much  as  when  combined 
with  filver. 

Silver  thus  corroded  by  the  vitriolic  acid,  or  preci- 
pitated by  it  from  the  nitious,  may  in  great  part  be 
diffblved,  by  cautioufly  applying  a  very  little  water  at 
a  time ;  and  more  effectually  by  boiling  in  frefh  oil  of 
vitriol. 

VII.  With  Copper.  With  this  metal  the  vitriolic  acid 
cannot  be  combined,  unlefs  in  its  concentrated  ftate, 
and  ftrongiy  heated.  If  pure  oil  of  vitriol  is  boiled  on 
copper  filings,  or  fmall  pieces  of  the  metal,  it  diffolves 
it  into  a  liquor  of  a  deep  blue  colour,  which  eaiily 
cryftallizes.  The  cryflals  are  of  a  beautiful  blue  co- 
lour, and  are  fold  under  the  name  of  blue  vitriol,  or  Ro- 
man vitriol. 

Where  fulphur  is  found  in  great  plenty,  however, 
Roman  vitriol  is  made  by  ftratifying  thin  plates  of  cop. 
per  with  fulphur ;  and  upon  flowly  burning  the  fulphur, 
its  acid  corrodes  the  copper.  The  metal  is  then  to  be 
boiled  in  water,  that  the  faline  part  may  be  diffolved. 
The  operation  is  to  be  repeated  till  all  the  copper  is 
confirmed ;  and  all  the  faline  liquors  are  to  be  evapo- 
rated together  to  the  cryftallizing  point.  By  this 
method,  however,  a  great  part  of  the  acid  is  loll ;  and 
in  Britain,  where  the  fulphur  mufl  be  imported,  we 
fliould  think  the  pure  acid  preferable  for  thofe  who 
prepare  blue  vitriol. 

This  fait,  on  being  expofed  to  the  fire,  firft  turns 
white,  then  of  a  yellowiih  red  colour.  On  urging  it 
with  a  ftrong  fire,  the  acid  flowly  exhales,  and  a  dark 
red  calx  of  copper  remains.  The  whole  of  the  vi- 
triolic acid  cannot  be  expelled  from  copper  by  heat : 
as  much  of  it  ftill  remains  as  to  render  a  part  of  the 
metal  foluble  in  water.  After  this  foluble  part  has 
been  extracted,  a  little  acid  is  ftill  retained  amounting 
to  about  ,'-  of  the  calx. 

Vitriol  of  copper  is  employed  in  medicine  as  a  can- 
flic,  in  which  refpect  it  is  very  ufeful ;  but  when  ufed 
internally,  is  dangerous,  as  indeed  all  the  preparations 
of  copper  are  found  to  be.  It  has,  neverthelefs,  ac- 
cording 
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cording  to  Neumann,  been  recommended  in  all  kinds 
of  intermittents,  and  the  lepra.  The  fmalleft  por- 
tion, he  fays,  occafions  a  ficknefs  and  naufea;  a  fome- 
what  larger,  reaching  and  violent  vomtings,  accom- 
panied often  with  convulsions.  If  the  quantity  taken 
has  been  confiderable,  and  is  not  foon  difchaiged  by 
vomicing,  the  ftomach  and  inteftines  are  corroded,  in- 
tenfe  pains,  inflammations,  and  death,  fucceed. 

VIII.  With  Iron,  The  vitriolic  acid  does  not  act  up- 
on this  metal  till  confiderably  diluted.  Common  oil  of 
vitriol  requires  to  be  mixed  with  ten  or  twelve  times  its 
quantity  of  water  before  it  will  acl:  brifkly  on  the  me- 
tal. In  this  ftate  it  effervefces  violently  with  iron  fi- 
lings, or  fmall  bits  of  the  metal,  and  a  great  quantity 
of  inflammable  vapour  is  difcharged  (fee  Air).  The 
liquor  affumes  a  fine  green  colour ;  and  by  evaporation 
and  flow  coolings,  very  beautiful  rhomboidal  cryftals 
are  formed.  Thefe  are  named  fait  of  fleet,  and  are 
ufed  in  medicine;  but  for  the  fait  made  of  the  pure 
acid  and  iron,  the  common  copperas,  made  with  the 
impure  acid  extracted  from  pyrites,  is  commonly  fub- 
ftituted.  This  is  generally  efteemed  a  venial  fraud, 
and  no  doubt  is  fo  in  medicinal  refpects;  but  when 
it  is  confidered,  that,  by  this  fubftitution,  common 
copperas  is  impofed  on  the  ignorant,  at  the  price 
of  2 s  per  pound,  the  affair  appears  in  a  different  light. 

Pure  vitriol  of  iron  is  originally  of  a  much  more 
beautiful  appearance  than  common  copperas,  and  re- 
tains its  colour  much  better;  the  reafon  of  which 
is,  that  the  fait  thus  prepared  has  more  phlogifton 
than  the  copperas.  If  either  of  the  kinds,  however, 
are  expofed  to  the  air  for  a  fufEcient  length  of  time, 
part  of  the  acid  is  diflipated,  and  the  vitriol  becomes 
yellowifh  or  brownifli.  If  the  fait  is  now  diflblved  in 
water,  a  brown  precipitate  falls,  which  is  part  of  the 
iron  in  a  calcined  ftate.  If  the  liquor  is  feparated 
from  this  precipitate  by  filtration,  a  limilar  one  forms 
in  a  fhort  time,  and  by  long  Handing  a  confiderable 
quantity  fublides.  According  to  Dr  Lewis,  the  pre- 
cipitation is  greatly  expedited  by  a  boiling  heat;  by 
which  more  of  the  metal  feparates  in  a  few  minutes 
thanby  Handing  without  heat  for  a  twelvemonth.  This 
change  takes  place  in  no  other  metallic  folutions. 

The  calx  of  iron,  precipitated  by  quicklime  from 
green  vitriol,  appears,  when  dry  of  a  yellow  colour  ; 
and  it  is  recommended  in  the  Swedifh  tranfactions,  in- 
itead  of  yellow  ochre,  as  a  colour  for  houfe-painting. 
Solutions  of  green  vitriol  are  alfo  recommended  for 
preferving  wood,  particularly  the  wheels  of  carriages, 
from  decay.  When  all  the  pieces  are  fit  for  being 
joined  together,  they  are  directed  to  be  boiled  in  a 
lbhuion  of  vitriol  for  three  or  four  hours;  and  then 
kept  in  a  warm  place  for  fome  days  to  dry.  By  this 
preparation,  it  is  faid,  wood  becomes  fo  lurd,  that 
moifture  cannot  penetrate  it;  and  that  iron  nails  are 
not  fo  apt  10  raft  in  this  vitriolated  wood  as  might  be 
expected,  but  lafi  as  long  as  the  wood  itfelf. 

IX.  With  Tin.  This  metal  cannot  be  diffdved  in  the 
vitriolic  acid,  but  in  the  fame  manner  as  filver;  namely, 
by  boiling  concentrated  oil  of  vitriol  to  drynefs  upon 
filings  of  the  metal.  The  faline  mafs  may  then  be 
diflblved  in  water,  and  the  folution  will  cryftallize. 
The  fait,  however,  formed  by  this  mion,  is  not  ap- 
plied to  any  nfefnl    purpofe.     A  fait  of  tin,  indeed, 
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formed   by  the  union  of  vitriolic  acid  with  this  metal,  Vitriolic 
has  been  recommended  for  fome  medical  purpofes,  and  fcidand 
procefles    are   given  for  it  in  the  difpenfatories;  but lts  .combi' 
they  have  never  come  much  into  practice.  nation?,  __ 

X.  With  Lead.  While  lead  is  in  its  metallic   fiate,       70a 
the  vitriolic  acid  acts  very  little  upon  it,  either  in  a  di-  I>aad. 
luted  or  concentrated  flate;   but  if  the  metal  is  dif- 
folved  in  any  other  acid,   and  oil  of  vitriol  added,  a 
precipitation  immediately    enfues,  which  is  occasioned 

by  the  combination  of  vitriolic  acid  with  the  lead. 
This  precipitate  will  be  more  or  lcf>  white  as  the 
metal  is  more  or  lefs  deprived  of  its  phlogifton  by  r01 
calcination  before  folution.  If  a  little  ftrong  fpirit  of  a  beautiful- 
nitre  is  poured  upon  litharge,  which  is  lead  calcined  to  white  co- 
the  greateft  degree  poflible  without  vitrification,  the  l°ur« 
acid  unites  itfelf  to  the  metal  with  confiderable  ef- 
f  ervefcence  and  heat.  Some  water  being  now  poured 
on,  and  the  phial  containing  the  mixture  fhaken,  a 
turbid  folutioH  of  the  litharge  is  made.  If  a  little  oil 
of  vitriol  is  then  added,  it  throws  down  a  beautifully 
white  precipitate;  and  the  acid  of  nitre,  being  left  at 
liberty  to  ad  upon  the  remaining  part  of  the  litharge^ 
begins  anew  to  diflblve  it  with  effervefcence.  When 
it  is  again  faturated,  more  oil  of  vitriol  is  to  be  drop- 
ed  in,  and  a  white  precipitate  is  again  thrown  down. 
If  any  of  the  litharge  is  ft  ill  undiffolved,  the  nitrous 
acid,  being  fet  at  liberty  a  fecond  time,  attacks  it  as 
at  firft ;  and  by  continuing  to  add  oil  of  vitriol,  the 
whole  of  the  litharge  may  be  converted  into  a  moll 
beautiful  and  durable  white.  Unfortunately  this  co- 
lour cannot  be  ufed  in  oil,  though  in  water  it  feems 
fnperior  to  any.  If  the  procefs  is  well  managed, 
an  ounce  of  fpirit  of  nitre  may  he  made  to  convert 
feveral  pounds  of  litharge  into  a  white  of  this  kind. 

XI.  With  Quickfiher.  The  diflblntion  of  quickfilver  Qwcklilq 
in   vitriolic  acid  cannot  be  performed  but  by  a  concen-  ver. 
trated  oil  and  ftrong  boiling  hear.     The  metal  is  firft 
corroded   into  a  white  calx,  which  may  afterwards  be 

ealily  diifoived  by  an  addition  of  frefn  acid.  Every 
time  it  is  diflblved,  the  mercury  becomes  more  and 
more  fixed  and  more  difficult  to  dry.  If  the  exficca- 
tion  and  diflblution  has  been  repeated  feveral  times, 
the  matter  becomes  at  la  ft  fo  fixed  as  to  bear  a  degree 
of  red  heat.  This  combination  is  the  bails  of  a  medi- 
cine formerly  of  fome  repute,  under  the  name  of  tur- 
hith  mineral.  The  procefs  for  making  turbith  mineral 
is  given  by  the  author  of  the  Chemical  Dictionary  as 
follows .  jos 

"Some  mercury  is  poured  into  a  glafs  retort,  and  Turbith 
upon  it  an  equal  quantity  of  concentrated  oil  of  vitriol,  mineral, 
or  more,  according  to  the  Strength  of  the  acid.  Thefe 
matters  are  to  be  diftillcd  together,  in  the  heat  of  a 
fand-bath,  till  nothing  remains  in  the  retort  but  a  dry 
faline  mafs,  which  is  a  combination  of  the  vitriolic  acid 
and  mercury.  The  acid  which  paffes  into  the  re- 
ceiver is  very  fuflbcating and  fiilphurcous  ;  which  qua- 
lities it  receives  from  the  phlogifton  of  the  mercury. 
The  white  faline  mafs  which  is  left  at  the  bottom  of 
the  retort  is  to  be  put  into  a  large  veiled  ;  and  upon 
it  are  to  be  poured  large  quantities  of  hot  water  at 
feveral  different  times.  The  water  weakens  the  acid, 
and  takes  it  from  the  mercury;  which  is  then  pre- 
cipitated towards  the  bottom  of  the  vefll-l,  in  form 
of  a  very  fliining  yellow  powder.     The  water  with 
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which  it  is  waflied  contains  the  acid  that  was  united 
with  the  mercury,  and  likewife  a  little  mercury  ren- 
dered foluble  by  means  of  the  very  large  quantity  of 
acid 

Mo  ft  chemifts  have  believed,  that  a  portion  of  vi- 
triolic acid  remains  united  with  the  turbith  mineral, 
only  too  little  to  render  it  foluble  in  water.  But  Mr 
Bcaume,  having  examined  this  matter,  affirms,  that 
turbith  mineral  contains  no  acid,  when  it  has  been 
fufficiently  walhed  ;  and  that,  by  frequently  boiling 
this  preparation  in  a  large  quantity  of  diftilled  water, 
706  not  a  veltige  of  acid  will  adhere  to  it." 
Pr  Lewis's  Dr  Lewis,  who  is  of  opinion  that  the  whole  of  this 
directions,  mercurial  calx  is  foluble  in  a  very  large  quantify  of 
water,  defires  the  water  with  which  it  is  warned  to 
be  impregnated  with  fome  alkaline  fait ;  which  makes 
the  yield  of  turbith  greater  than  when  pure  water  is 
ufed.  The  author  of  the  Chemical  Dictionary  alfo 
obferves,  that  the  precipitate  remains  white  till  well 
freed  from  the  acid ;  and  the  more  perfectly  it  is 
walhed,  the  deeper  yellow  colour  it  acquires. 

XII.  With  Zinc.  This  femimetal  is  not  acted  upon 
by  the  vitriolic  acid  in  its  concentrated  ftate  ;  but,  when 
diluted,  is  diflfolved  by  it  with  effervefcence,  and  with 
the  extrication  of  an  inflammable  vapour  in  the  fame 
manner  as  iron.  Neumann  obferves,  that,  during  the 
diffolution,  a  grey  and  blackilh  fpongy  matter  fell  to 
the  bottom;  but,  on  Handing  for  fome  days,  was  ta- 
ken up,  and  didblved  in  the  liquor,  nothing  being  left 
but  a  little  yellowifh  duft  fcarcely  worth  mentioning. 
Six  parts  of  oil  of  vitriol,  diluted  with  an  equal  quan- 
tity of  water,  diiTolves  one  part  of  zinc. 

The  product:  of  this  combination  is  white  vitriol ; 
which  is  ufed  in  medicine  as  an  ophthalmic,  and  in 
painting  for  making  oil-colours  dry  quickly  :  what  is 
ufed  for  this  purpofe,  however,  is  not  made  in  Bri- 
tain, but  comes  from  Germany.  It  is  made  at  Goflar 
by  the  following  procefs.  An  ore  containing  lead 
and  filver,  having  been  previouily  roafted  for  the  ob- 
taining of  fuphur  (fee  Metallurgy),  is  lixivia- 
ted with  water,  and  afterwards  evaporated  in  leaden 
boilers,  as  for  the  preparation  of  green  vitriol  :  but 
here  a  regular  cryftallization  is  prevented  ;  for  when 
the  fait  hasalTurned  any  kind  of  cryftalline  form,  thefe 
cryftals  are  made  to  undergo  the  watery  fufion  in 
copper  caldrons.  It  is  then  kept  conftantly  ftirring 
till  a  coniiderable  part  of  the  moifture  is  evaporated, 
and  the  matter  has  acquired  the  confiftence  of  fine  fa- 
gar.  "White  vitriol  generally  contains  fome  ferrugi- 
nous matter,  from  which  it  may  be  entirely  freed  by 
fome  frefli  zinc;  for  this  femimetal  precipitaies  from 
the  vitriolic  acid  all  other  metallic  fubftances;  but  not- 
withftanding  this  ftrong  attraction,  the  vitriolic  acid  is 
more  eafily  expelled  by  diftillation  from  white  than 
green  or  blue  vitriol.  Towards  the  end  of  the  di- 
ftillation of  white  vitriol,  the  acid  arifes  exceedingly 
concentrated,  though  fulphureous  :  fo  that,  if  mixed 
with  common  oil  of  vitriol,  it  will  heat  it  aim  oft  as 
much  as  oil  of  vitriol  heats  water. 
Regulus  of  XIII.  With  Regulus  of  Ant'wioiiy.  To  combine  vitriolic 
antimony.  acjd  with  regulus  of  antimony,  the  fame  method  muft  be 
ufed  as  directed  for  uniting  it  with  quickfilver,  for 
making  turbith  mineral,  viz.  to  employ  a  very  con- 
centrated acid,  and  todiftilin  clofe  velTcls.     The  fame 
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phenomena  alfo  occur  in  this  cafe  as  in  making  tur-  Vitriolic 
bith  mineral ;  a  very  uiffocating  fulphureous  acid  arifes;  .acid  and, 
and  as  Mr  Geoffroy  obferves,  a  true  fulphur  fublimes  lts  fombl- 
into  the  neck  of  the  retort;  a  white,  faline,  nimffird,  ^at'°^3-     . 
mafs   remains  in  the  veffel ;  and  when  the  velTcls  are 
unluted,   a   white  fume  iffues,  as  in  the  fmoking  fpirit 
of  libavius.  See  Combinations  of  marine  acid  with  tin, 
infra.  JJ0 

XIV.  With  Regulus  of  Cobalt.  From  a  combination  of  Regulus  of 
the  vitriolic  acid  with  cobalt,  a  red  fait  may  be  obtained,  cobalt. 
To   procure  it,    one  part  of  cobalt,   reduced   to  a  very 

fine  powder,  may  be  mixed  with  two  or  three  of  con- 
centrated acid,  diluting  the  liquor  after  it  has  been 
digefted  for  24  hours,  and  then  filtering  and  evapora- 
ting it.  71I 

XV.  With  arfenic.  Neumann  relates,  that  powdered  Arfenic. 
white  arfenic  beingdiftilled  in  a  retort  with  oil  of  vitriol, 
atranfparent  fubiimate  like  glafsarofe,  which  in  a  few 

days  loft  its  tranfparency,  and  became  opaque  like  the 
arfenic  itfelf.  The  arfenic  remaining  in  the  retort 
fuftained  an  open  fire  without  any  fenfible  alteration. 
The  author  of  the  Chemical  Dictionary  fays,  that  if  a 
concentrated  vitriolic  acid  is  diftilled  from  arfenic,  the 
acid  which  comes  over  fmells  exactly  like  marine  acid. 
When  the  folution  is  diftilled  till  no  more  acid  arifes, 
the  retort  is  then  almoft  red-hot,  and  no  arfenic  is  fub- 
limed  ;  but  remains  tufed  at  .the  bottom  of  the  re- 
tort; and,  when  cold,  is  found  to  be  an  heavy,  com- 
pact mafs,  brittle  and  tranfparent  as  cryftal-glafs.  This 
kind  of  arfenical  glafs,  expofed  to  the  air,  foon  lofes 
its  tranfparency  from  the  moifture  it  attracts,  which 
diflblves  and  partly  deliquiates  it.  This  deliquium  is 
extremely  acid — By  digefting  one  part  of  arfenic  with 
two  of  concentrated  oil  of  vitriol,  diluting  the  folution 
with  water,  and  then  filtering  and  evaporating,  we  ob- 
tain a  yellovvifli  fait  which  ihoots  into  pyramidal,  tran- 
fparent, and  fhining  cryftals.  None  or  the  three  laft 
mentioned  combinations  have  been  found  applicable  to 
any  nfeful  purpofe.  «Ia 

XVI.  With  Oil.  The  product  of  this  combination  is  a     oil. 
thick  black  fubftance,  very  much  refembling  balfam  of 
fulphur  in  colour  and  confiftence  ;  to  which  it  is  fome- 
times  fubftituted.     If  this  fubftance  is   diftilled  with  a 
gentle  heat,  great  part  of  the  acid  becomes   volatile, 

and  evaporates  in  white  fumes,  having  a  pungent  fmell 
refembling  that  of  burning  fulphur.     This  goes  by  the       .T« 
name  of  volatile  ox  fulphureous  vitriolic  acid;  and  a  fait  Volatile 
was  formerly  prepared  from  it  by  faturation  with  fixed  fulphure- 
alkali,  which  was  thought  to  polTefs  great  virtues.  From  ous  »"<*• 
its  inventor  it  was  called  the  fulphureous  fait   of  Stahl. 
The   mod  lingular  property  of  this  volatile  acid  is, 
that  though  the  vitriolic  in  its  fixed  ftate  is  capable  of 
expelling  any  other  acid  from   its  bafis,  the   volatile 
one  is  expelled  by  every  acid,  even  that  of  vinegar. 
It  is  very  difhcultly    condenlible,  as  we  have  already 
taken  notice  ;   and,  when  mixed  with  water,    feems 
fcarcely  at  all  acid,  but  rather  to  have  a  bitterifk  tafte. 
Several   methods  have  been  propofed  for  procuring 
this  acid  from  burning  fulphur,  which  yields  it  in  its 
greateft  degree  of  volatility,  as  well  as  concentration; 
but  the  produce  is  fo  exceedingly  fmall,  that  none  of       714 
them  are  worth  mentioning.     Dr  Prieftley  has  given  How  pro- 
very  good  directions  for  obtaining  the  volatile  vitriolic  c"red  b7 
acid  in  the  form  of  air.     His  method  was;  to  pour,  on    *    nc 
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Vitriolic  fome  oil  of  vitriol  contained  in  a  phial,  a  very  fmall 
acid  and  its  quantity  of  oil  olive  ;  as  much  as  was  fufficient  to  co- 
eombina-  ver  jr.  j-Je  then  applied  the  proper  apparatus  for  the  re- 
ception of  air  in  quickfilver  (fee  Air)  ;  and,  holding 
a  candle  to  the  phial,  the  volatile  vitriolic  acid  rufhed 
out  in  great  quantity.  Had  he  received  this  air  in  wa- 
ter, inftead  of  quickfilver,  the  confequence  would  have 
been,  that  fome  part  of  it,  at  leaft,  would  have  been 
abforbed  by  the  water,  and  a  fulphureous  acid  liquor 
produced.  This  feems  indeed  almofl  the  only  method 
of  procuring  the  fulphureous  vitriolic  acid  of  any  to- 
lerable ftrength  ;  but  it  is  never  required  in  the  form 
of  a  liquor,  except  for  experimental  purpofes.  The 
only  ufeful  property  hitherto  difcovered  about  this  kind 
of  acid  is,  that  it  is  remarkably  deltructive  of  colours 
of  all  kinds  ;  and  hence  the  fumes  of  fulphur  are  em- 
ployed to  whiten  wool,  &c. 

XVII.  With  Phlogiflon  of  charcoal.  If  charcoal  is 
mixed  with  concentrated  vitriolic  acid,  and  the  mixture 
diftilled,  the  fame  kind  of  acid  is  at  firft  obtained,  which 
comes  over  when  oil  is  ufed  ;  and  towards  the  end, 
when  the  matter  begins  to  grow  dry,  a  true  fulphur  fub- 
limes.  The  bed  way,  however,  of  producing  fulphur 
from  the  vitriolic  acid  is  by  combining  it,  when  in  a 
perfectly  dry  ftate,  with  the  phlogifton.  By  this  means 
fulphur  may  very  readily  be  made  at  any  time.  The 
procefs  is  generally  directed  to  be  performed  in  the 
following  manner. 

Reduce  to  fine  powder  any  quantity  of  vitriolated 
tartar.  Mingle  it  carefully  with  a  16th  part  of  its 
fromvitrio-  weight  of  charcoal-duft.  Put  the  whole  into  a  covered 
latedtartar.  crucible  fet  in  a  melting  furnace.  Give  a  heat  fuffi- 
cient to  melt  the  fait ;  and  when  thoroughly  melted, 
pour  it  out  on  a  flat  ftone.  The  vitriolated  tartar  and 
charcoal  will  now  be  converted  into  a  fulphureous 
mafs,  fimilar  to   a  combination  of  alkaline  falts  with 
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fulphur.     See  Alkaline  Salts,  below. 

XVIII.  With  Spirit  of  wine.  The  refult  of  this  com- 
bination is  one  of  the  moft  extraordinary  phenomena  in 
chemiftry ;  being  that  fluid,  which,  for  its  extreme  de- 
gree of  volatility,  was  firft  diftingniihed  by  the  name  of 
ether  ;  and  now,  fince  a  liquor  of  the  like  kind  is  dif- 
covered to  be  preparable  from  fpirit  of  wine  by  means 
of  other  acids,  this  fpecies  is  diflinguifhed  by  the  name 
of  vitriolic  ether.  The  method  of  preparing  this  fubtle 
liquor  recommended  by  M.  Beaume,  feems  to  be  the 
belt  of  any  hitherto  difcovered. 

Mix  together  equal  parts  by  weight,  of  highly  rec- 
tified fpirit  of  wine  and  concentrated  oil  of  vitriol,  or 
fomewhat  more  than  two  meafures  of  fpirit  of  wine  with 
one  of  the  acid.  The  mixture  is  to  be  made  in  a  flint 
glafs  retort,  the  bottom  and  fides  of  which  are  very 
thin,  that  it  may  not  break  from  the  heat  which  is 
fuddenly  generated  by  the  union  of  thefe  two  fubftan- 
ces.  The  fpirit  of  wine  is  firft  put  into  the  retort, 
and  then  the  acid  is  poured  in  by  a  glafs-funnel,  fo  that 
the  ftream  may  be  directed  againft  the  fide  of  the  glafs; 
in  which  cafe  it  will  not  exert  'much  of  its  force  on 
the  fpirit,  but  will  lie  quietly  below  at  the  bottom. 
The  retort  is  now  to  be  very  gently  fhaken,  that  the 
acid  may  mingle  with  it  by  little  and  little.  When 
the  mixture  is  completed,  very  little  more  heat  will  be 
neceflary  to  make  the  liquor  boil. 

This  mixture  is  to  be   diftilled  with   as  brifk  and 
■quick  a  heat  as  poflible ;  for  which  reafon,  immediately 


after  the  acid  and  fpirit  are  mixed,  the  retort  fhould  Vitriolic 
be  put  into  a  fand  furnace  heated  as  much  as  the  mix-  a«dand  its 
ture  is.  The  diftillation  fhould  be  continued  only  till  c?mbina- 
about  one-third  of  the  liquor  is  come  over  ;  if  it  is 
continued  farther,  part  of  the  vitriolic  acid  rifes  in  a 
fulphureous  ftate.  In  the  retort  a  thick,  black,  acid 
matter  remains,  which  is  fimilar  to  a  combination  of 
oil  of  vitriol  with  any  inflammable  matter,  and  from 
which  a  little  fulphur  may  be  obtained.  Along  with 
the  fulphureous  acid,  a  greenifh  oil,  called  oleum  vitri- 
oli  didcis,  arifes,  which  has  a  fmell  compounded  of 
that  of  the  ether  and  fulphureous  acid  :  and  Mr  Beaume 
has  fhown  that  it  is  compounded  of  thefe  two  ;  for  if 
it  is  rectified  with  an  alkali,  to  attract  the  acid,  it  is 
changed  into  ether.  If,  after  the  diftillation  of  the 
ether,  fome  water  be  poured  into  the  retort,  the  liquor 
by  diftillation  may  be  brought  back  to  the  ftate  of  a 
pure  vitriolic  acid. 

As  the  fleams  of  the  ethereal  liquor  are  exceedingly 
volatile,  and  at  the  fame  time  a  quick  fire  is  neceflary 
to  the  fuccefs  of  the  operation,  the  receiver  muft  be 
carefully    kept  cool    with  very    cold  water   or  with 
fnow.     Care   muft  alfo  be  taken  to  prevent   any  of 
the  fulphureous  acid  fleams  from  coming  over;   but  as 
it  is  impoflible  to  prevent  this  totally,   the  liquor  re- 
quires rectification.    This  is  the  more  neceflary,  as  a 
part  of  the    fpirit   of  wine  always    rifes  unchanged. 
From  this  acid  the  liquor  is  eafily  fet  free,  by  adding 
a  fmall  quantity  of  alkaline  fait,   and  re-diflilling  with 
a  very  gentle  heat  ;  but  as  fpirit  of  wine  is  likevvife 
very  volatile,  the  diftillation   muft  be  performed  in  a 
very  tall  glafs.     Dr  Black  recommends  a  matrafs,  or 
bolt-head,  with  a  tin-pipe  adapted  to  the  head,  fo  as 
to  convey  the  fleams  at  a  right  angle,  to  be  conden- 
fed  in  the  receiver.     When  this  fluid   is   to  be  prepa- 
red in  great  quantities,  the  ether,  by  proper  manage- 
ment,  may  be  made  to  equal  half  the  weight  of  the 
fpirit  of  wine  employed.     Mr  Dollfufs  has  made  many 
important  experiments  on   this  fubject  ;  of  which  the 
following  is  an  abftract  :    1.  Two  pounds   of  vitriolic 
acid  were  mixed  with  as  much  of  fpirit  of  wine,  and 
the  mixture  diftilled  with  a  very  gentle  fire.    The  firft 
ten  ounces  that  came  over  confifted  of  a  liquor  flrong- 
ly  impregnated  with  ether,  and  of  an  agreeable  odour. 
This  was  put  by  itfelf  and  marked  A.     It  was  followed 
by  a  ftronger  ethereal  liquor,  of  which  a  fmall  quantity 
only  would    mix  with    water.      Of  this  there   were 
12  ounces,  which  were   alfo  put  by  tbemftlves,  and 
marked  B.      By  continuing   the  procefs   two  ounces 
more  were  obtained,  which   fmelled  of  fulphur,  and 
were  marked  C.     The  diftillation  was  now  continued 
with  a   view  to  concentrate  the  vitriolic   acid,  when 
three  drachms  of  a   thicker  kind  of  ether  were  found 
fwimming  on  a  weak  fulphureous  acid.      This  thick 
liquid  was  not  in  the  leaft  volatile,  and  in  confiftence 
refembled  an  exprefled  oil.      2.   Twenty-four  ounces 
of  fpirit  of  wine  were  now  added  to  therefiduum  of  the 
former  diftillation,  and  the  procefs  recommenced.  The 
firft  feven  ounces  that  came  over  were  poured  to  the 
dulcified  fpirit  marked  A.     Next  paflcd  over  ten  oun- 
ces of  a  tolerably  pure  ether,  which  was  mixed  with  the 
contents  of  B;   befides  two  ounces  that  had   a  fulphu- 
reous fmell,  which  were  mixed  with  C.     By  a  repeat- 
ed dephlegmation  of  what  remained  in  the  retort  were 
obtained  five  ounces  of  a  weak  fulphureous  acid  ;  and 
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Vitriolic  the  remainder  being  again  mixed  with  20  ounces  of 
acidandits  fpjrir  of  wine,  yielded  firft  fix  ounces  of  the  liquor 
marked  A  ;  then  four  ounces  of  pure  ether  put  into 
_  that  marked  B  ;  and  after  that  another  ounce  marked 
C.  By  continuing  the  diftillation  four  ounces  of  weak 
fulphureous  acid  were  obtained,  on  which  floated  a 
little  oil  of  wine.  3.  The  remainder,  which  was  very 
thick,  and  covered  with  a  flight  pellicle,  was  mixed 
with  20  ounces  of  fpirit  of  wine,  and  yielded  Ave  oun- 
ces of  dulcified  fpirit  marked  A  ;  eight  ounces  of  pure 
ether  marked  B  ;  and  at  laft  one  ounce  of  the  fame, 
which  had  rather  a  fulphureous  fmell.  This  was  fol- 
lowed by  a  few  drops  of  acid  ;  but  the  remainder  fro- 
thed up  with  fuch  violence,  that  an  end  was  put  to  the 
operation,  in  order  to  prevent  its  paffir.g  over  into  the 
receiver. 

By  thefe  four  diftillations  there  were  obtained  from 
fix  pounds  of  fpirit  of  wine  and  two  of  oil  of  vitriol, 
28  ounces  of  dulcified  fpirit  of  vitriol  and  38  of  ether  ; 
which  laft,  when  rectified  by  diftillation  over  manga- 
nefe,  yielded  28  ounces  of  the  befl  ether.  At  the  end 
of  this  diftillation  were  produced  13  ounces  of  weak 
acetous  acid  ;  and  the  liquor  of  the  laft  running  marked 
C,  afforded,  by  rectification,  four  ounces  of  good  ether. 
The  fulphureous  acid  liquor  yielded  four  ounces  of 
weak  acetous  acid,  and  three  drachms  of  naphtha 
refembling  a  diftilled  oil  in  confidence. 

By  thefe  procefTes  the  vitriolic  acid  was  rendered 
quite  thick  and  black  ;  its  weight  being  reduced  to  24 
ounces.  The  blacknefs  was  found  to  be  owing  to  a 
powder  which  floated  in  the  liquid,  and  could  neither 
be  feparated  by  fubfiding  to  the  bottom  nor  rifing  to 
the  top.  The  liquor  was  therefore  diluted  with  eight 
ounces  of  water,  and  filtered  through  powdered  glafs  ; 
by  which  means  the  black  fubftance  was  collected, 
partly  in  powder,  and  partly  in  grains  of  different 
iizes.  It  felt  very  foft  between  the  fingers,  and  left  a 
ftain  upon  paper  like  Indian  ink  ;  but  though  wafiied 
with  24  ounces  of  water,  ftill  tafted  acid.  Half  an 
ounce  of  it  diftilled  in  a  retort  yielded  a  drachm  and 
an  half  of  weak  acetous  mixed  with  a  little  fulphureous 
acid  ;  the  refiduum  was  a  black  coal,  which  by  calci- 
nation in  an  open  fire  for  a  quarter  of  an  hour,  yielded 
25  grains  of  white  afhes,  conlifting  of  felenite,  calcare- 
ous earth,  and  magnefia.  A  drachm  of  it  digefted 
with  nitrons  acid,  which  was  afterwards  diftilled  from 
it,  and  then  diluted  with  diftilled  water  and  filtered, 
yielded  a  few  cryftals,  which  appeared  to  be  genuine 
fait  of  tartar,  an  infoluble  felenite  being  left  behind. 
On  rectifying  the  vitriolic  acid  freed  from  the  black 
matter  and  diluted  with  eight  ounces  of  water,  nine 
ounces  of  fulphureous  acid  were  firft  obtained,  after 
which  followed  an  ounce  of  acid  rather  high-coloured, 
and  then  the  vitriolic  acid  quite  colourlefs.  It  now 
weighed  only  192  ounces,  and  its  fpecific  gravity  was 
but  1.723,  while  that  of  the  acid  originally  employed 
had  been  1.989. 

On  repeating  the  procefs  with  fix  pounds  of  fpirit 
of  wine  to  two  of  oil  of  vitriol,  the  firft  12  ounces 
that  came  over  were  fpirit  of  wine  almoft  totally  un- 
changed ;  then  two  ounces  fmelling  a  little  of  ether  ; 
and  afterwards  two  pounds,  of  which  about  one-third 
were  ether.  When  about  five  pounds  had  been  drawn 
off,  the  diftilling  liquor  began  to  fmell  fulphureous  ; 
and  after  nine  ounces  more  had  been  drawn  off,  the 
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frothing  up  of  the  matter  in  the  retort  obliged  him  to  Vitriolic 
put  an  end  to  the  operation.  The  acid  was  then  acidand its 
filtered  through  pounded  glafs  as  before,  and  after-  C0E  "  ""' 
wards  committed  to  diftillation.  The  three  firft.1 
ounces  were  a  weak  fulphureous  acid  ;  then  followed 
an  ounce  more  concentrated,  and  of  a  red  colour; 
then  another  of  a  yellowifh  caft  ;  after  which  the  reft 
of  the  acid  came  over  quite  colourlefs.  The  whole 
weighed  27  ounces,  and  the  fpecific  gravity  of  it  com- 
pared with  diftilled  water  was  as  1.667  to   1. COO.  -jo 

Ether  is  the  lighteft  of  all  known  fluids,  except  Properties 
air  ;  and  is  fo  volatile,  that  in  vacuo  its  boiling  point  is  of  ether. 
200  below  o°  of  Fahrenheit's  thermometer.  If  a  fmall 
quantity  is  poured  out  on  the  ground,  it  inftantly  eva- 
porates, diffniing  its  fragrance  all  through  the  room, 
and  fcarce  perceptibly  moiftening  the  place  on  which 
it  fell.  It  difficultly  mixes  with  water,  as  being  of 
an  oily  nature  :  ten  parts  of  water,  however,  will  take 
up  one  part  of  ether.  Its  great  volatility  renders  it 
ferviceable  in  nervous  difeafes,  and  removing  pains, 
when  rubbed  on  with  the  hand,  and  kept  from  evapo- 
rating immediately.  By  fpontaileous  evaporation,  ic 
produces  a  great  degree  of  cold.  (See  Evaporation 
and  Congelation).  The  moft  extraordinary  pro- 
perty, however,  is,  that  if  gold  is  diflblved  in  aqua- 
regia)  fee  Metallic  Sitbjlanccs,  below),  and  ether  add- 
ed to  the  folution,  the  gold  will  leave  the  acid  and 
permanently  unite  with  the  ether.  The  exceeding 
great  volatility  of  ether  renders  it  very  eafily  inflam- 
mable even  on  the  approach  of  flame  ;  and  therefore 
it  ought  never  to  be  diftilled,  or  even  poured  from 
one  veflel  to  another,  by  candle-light.  If  a  lefs  quan- 
tity of  the  vitriolic  acid  is  added  to  the  fpirit  of  wine 
than  what  is  fuflicient  to  produce  ether,  the  product 
is  czWedfpiritzu  vitrioli  dulcis.  The  following  experi- 
ment made  by  Wallerius,  induced  him  and  others  to 
think,  that  the  vitriolic  acid  was  convertible  into  the 
nitrous.  y20 

'<  Some  fait  of  tartar  (fays  he)  being  mixed  witb  Experiment 
the   dulcified   fpirit  of  vitriol,  or    perhaps  with    the  in  favour  of 
ether  (for  the  author  exprefTes  himfelf  a  little  ambi-  thetranf- 
guoufly),   the  full  bottle  ftopt  with  a  cork,   tied  over  mutati°n.of 
with  bladder,  and  laid  on  its  fide  ;  on  ftanding  for  four  Jltn?  1C  in" 
months,  the  greateft  part  of  the  fpirit  was  found   to  acjj% 
have  efcaped,  and  the  fait  was  mot  into  hexangular 
prifmatic  cryftals  refembling  nitre.     It  tafted  ftrongly 
of  the  fpirit,  but  had  no  other  particular  tafte.     Laid 
on  a  burning  coal,  it  crackled,  exploded  with  a  bright 
flafh,   and  flew  into  the  air.     He  afterwards  feund, 
that  by  adding  to  the  fpirit  a  drop  or  two  of  any  acid, 
the  fait  cryftallizes  the  fooner  ;  that  in  this  cafe  it  has 
a  fourifh  tafte,   but  in  other  refpects  is  the  fame  with 
that  made  without  acid.     This  falt-petre  (fays  the  au- 
thor)  promifes,  from  the  violence  of  its  explofion,  to 
make  the  ftrongeft  gun-powder  in  the   world,  but  a 
very   dear  one.     Though  the  experiment  fhould  not 
be  applicable  to  any  ufe  in   this  way,  it  will  probably 
coniribute  to  illuftrate  the  generation  of  nitre:  as  it 
palpably  fhows  nitre,  that  is,  the  acid  or  characteriftic 
part  of  nitre,  produced  from   the  vitriolic  acid  and 
phlogifion.  721 

We  cannot  here  help  again  regretting  that  chemifts  Notconck- 
of  fuperior  abilities  fhould  fometimes  leave  very  import-  frvc. 
ant  discoveries  only   half  finifhed,  fo  that  chemifts  of 
an  inferior  rank  know  not  what  to  make  of  them.  Had 
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Vitrielic     Wallerius,  who  fcems  more  than  once  to  have  been  in 
acid  and_    pofleflion  of  this  fair,  only  poured  on  it  a  few  drops  of 
its  combi-  0jj  0(:  vjr.nol,  the  peculiar  colour  and  fmell  of  its  fumes 
nations.    ^  m[i(\  have  been  a  much  more  convincing  proof  of  the 
reality  of  the  tran  formation  than  that  of  mere  defla- 
gration ;  becaufe  the  latter  can  be  othervvife  accounted 
722       for. 
Violent  ex-      It  is  certain,  that  many  fuftances,  water  itfelf  not 
plofions       excepted,  will  explode  with  great  violence  if  fuddenly 
from  the     heated  beyond  what  they  are  able  to  bear.     If  fpirit 

of  heat''011  of  wine  is  confined   in  a  c,ofe  veird>  k  wiU  alfo  b7 
means  of  heat  burft  it  as  effectually  as  water;  and  as 

the  vapours  of  this  fubftance  are  inflammable,  the  ex- 
plofion  will  be  attended  with  a  flam  if  any  flame  is 
near.  In  like  manner  ether,  on  the  approach  of  a 
candle,  takes  fire,  and  goes  ofFin  a  flafh  like  lightning ; 
but  this  happens,  not  from  any  thing  nitrous,  but  from 
its  great  volatility  and  inflammability.  If  therefore  the 
vapours  of  the  ethereal  liquors  are  confined,  and  heat 
is  applied  fuddenly  to  the  containing  velTel,  their  great 
volatility  will  caufe  them  make  an  inffantaneous  effort 
againft  the  fides  of  it,  which  increafing  with  a  fvvift- 
nefs  far  beyond  that  of  aqueous  or  fpirituous  vapours, 
will  make  a  much  quicker  as  well  as  a  much  ftronger 
explofion  than  either  of  them  ;  and  if  a  flaming  fub- 
ftance is  near,  the  explofion  will  be  attended  with  a 
bright  flaih  like  that  of  the  ether  itfelf. 

In  the   experiment  now  before  us,  the  fait  tafted 
ftrongly  of  the  fpirit,  or  ether,  from    which  it  was 
made.     The  fpirit  was  therefore  confined  in  the  cry- 
ftals  of  fait ;  and  this  volatile  liquor,  which,  even  under 
the  prelTure  of  the  atmofphere,  boils  with  the  heat  of 
ioo°  of  Fahrenheit,  was,  in  a  confined  ftate,  fnbjected 
to  the  heat  of  a  burning  coal  ;  that  is,  to  more  than 
ten  times  the  degree  of  heat  neceffary  to  convert  it 
into  vapour.     The  confequence  of  this  could  be  no 
other,  than  that  the  particles  of  fait,  or  perhaps  the 
air  itfelf,  not  being  capable  of  giving  way  foon  enough 
to  the  forcible  expanfion  of  the  ether,  a  violent  ex- 
plofion would  happpen,  and   the  fait  be  thrown  about ; 
which  accordingly  came  to  pafs,  and  might  very  reafon- 
ably  be  expected,  without  any  thing  nitrous  contained 
ad  722,    in  the  fait. 
Cavallo's         Mr  Cavallo  defcribes  an  eafy  and  expeditious  method 
method  of  0f  purifying  ether,  though  a  very  expenfive  one;   as 
purifying    out  Qf  a  p0im(j  0f  tjle  common  kind  fcarce  three  or 
four  ounces  will  remain  of  that  which  is  purified.    The 
method  of  purifying  it,  he  fays,   was  communicated 
to  him  by  Mr  "Winch  chemift  in  London,    and  is  to  be 
performed  in  the  following  manner.     "  Fill  about  a 
quarter  of  a   ftrong  bottle  with  common  ether,   and 
pour  upon  it   twice  as  much   water  ;    then   ftop  the 
bottle  and  give  it  a  (hake,   fo   as  to  mix  the  ether  for 
fome  time   with  the   water.      This    done,   keep   the 
bottle  for  fome  time  without  motion,    and  the  mouth 
of  it  downwards,  till  the  ether  be  feparated  from  the 
water,  and  fwims  above  it  ;  which  it  will  do  in  three 
or  four  minutes.     Then  opening  the  bottle  with    the 
mouth  ftill  inverted,  let  the  greateft  part  of  the  water 
run  out  very  gently  ;  after  this,  turn  the  bottle  with 
the  mouth  upwards;  pour  more  water  upon  the  ether, 
lhaking  and  feparating  the  water  as  before.     Repeat 
this  operation  three  or  four  times  ;  after  which  the 
ether  will  be  exceedingly  pure,  and  capable  of  diffol- 
ving  elaftic  gum,  though  it  could  not  do  fo  before." 
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As   great   part  of  the  ether   undoubtedly   remains  Nitrous 
mixed  with  the  water  after  this  procefs,  our  author  a"d  anc^ 
remarks,  that  it  might  be  worth  while  to  put  the  wa-  *ts  ^ombi- 
ter  into  a  retort  and  diltil  the  ether  from  it,  which  n<jt10"5-    j 
will  come  fuiheiently  pure  for  common  ufe.     He  ob- 
ferves  alfo,  that  "  it  is  commonly  believed  that  water 
combines  with  the  pureft  part  of  the   ether  when  the 
two   fluids  are  kept   together  ;    though  the  contrary 
feems  to  be  eftablilhed  by   this   procefs.     According 
to  Mr  Waftrumb,  we  may  obtain  from   the  reliduum 
of  vitriolic  ether  a  refin  containing  vitriolic  acid,  vine- 
gar, Glauber's  fait,  ftlenite,  calcareous   earth,  filex, 
iron,  and  phofphoric  acid. 

§   2.  Of  the  Nitrous  Add  and  its  Combinations. 

This  acid  is  far  from  being  fo  plentiful  as  the  vitri- 
olic. It  has  been  thought  to  exift  in  the  air ;  and  the 
experiments  of  P/Ir  Cavendiih  have  ihown,  that  it  may 
be  artificially  comnofed,  by  taking  the  electric  fpark 
in  a  mixture  of  dephlogifticated  and  phlogiflicated  air. 
See  Aerology,  n°  77.  724 

With  regard  to  the  preparation  of  nitre,  Dr  Black  ob-  Of  the  pre- 
ferves,  that  it  is  made  in  great  plenty  in  the  more  fouth-  Faratlon  °^ 
ern  parts  of  Europe;  likewife  in  the  fouthern  parts  of  mtre' 
Perfia,  in  China,  the  Eaft  Indies,  and  in  North  Ame- 
rica.    We   have  had   no   accounts  of  the  manner  in 
which  it  is  prepared  in  the  Eaft  Indies,  no  perfon  on  the 
fpot  having  taken  particular  notice  of  the  manufacture. 
The  general  account  is,  that  it  is  obtained  from  the  foil 
of  certain  diftricts  which  are  called  faltpctre grounds  • 
where  the  foil   is   very  cold,  barren,  and  unhealthy. 
The  fait  is  there   ready    formed    by    nature.      It    is 
only  neceiTary  to  gather  large  quantities  of  the  earth, 
and   to  put   it  into   a  cavity  through  which  a  great 
quantity  of  water  is  poured,  which  diflblves  the  nitre  ; 
and   the    lixivium   runs   into  an   adjacent  pit,   out  of 
which  it  is  lifted  in  order  to  be  evaporated  and  obtain- 
ed in  the  form  of  cryftals.     This  account,  however, 
has  been  thought  unfatisfactory ;  becaufe  there  is  hard- 
ly any  part  of  Europe  in  which  it  is  found  in  this       725 
manner.     It  is  difcovered  indeed  in  fome  very  large  Difcovered 
diftriets  in  Poland,  particularly  in  Podolia,  where  the  in  f°mf 
country  is  flat  and  fertile,  and  had  been  once  very  po-  £ *:"  m. 
pulous,  but  is  now  in  a  great   meafure  deferted.     It  is  p0jan(j . 
there  obtained  from  tumuli  or  hillocks,  which  are  the 
remains  of  former  habitations;  but  thefe  are  the  only 
places  in  which  it  is  found  in  any  confiderable  quan-       726 
tity.     In  Spain,    it  is  faid   that  the  inhabitants   ex-  In  Spain 
tract  it  from  the  foil  after  a  crop  of  corn.     It  has  been  and  Ame* 
found  in  America  in  lime-flone  grounds,  in  the  floors 
of  pigeon-houfes,  tobacco-houfes,  or  the  ruins  of  old 
ftables,  where  a  number  of  putrefying  vegetables  were 
once  collected.     In  general,  however,  it  is  extracted 
from  artificial  compounds  or  accidental  mixtures,  where 
animal  and  vegetable  fubftances  have  been  fully  putre- 
fied by  being  expofed  to  the  air  with  any  fpongy  or 
loofe  earth,  efpecially  of  the  calcareous  kind,  and  open 
to  the  north  or  north-eaft  wind,  and  more  or  lefs  co-       7^7 
vered  from  the  heat  or  rains.     This  laft  particular  is  Requifitea 
abfolutely  neceffary  to  its  formation  in  any  quantity  ;  for  »*•  for~ 
for  the  heat,  by  evaporating   the  moifture  too  much,  matl0n- 
prevents  it  from  being  produced,  and  the  rains  wafh  it  Cramer's 
away  after  it  is  already  made.     Cramer,  an  author  of  arti6cial 
the  greateft  credit,  informs  us  in  his  Docimaftics,  that  compoft 
he  made  a  little  hut  expofed  to  the  frefh  air  of  the  for  making 
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country,  with  windows  to  admit  the  winds.  In  this 
he  put  a  mixture  of  garden  mold,  the  rubbilh  of  lime, 
and  putrid  animal  and  vegetable  fubftances.  This  he 
frequently  moiftened  with  urine  ;  and  in  a  month  or 
two  found  his  compofition  very  rich  in  nitre,  yielding 
at  leaft  one-eight  part  of  its  weight. 

It  is  manufactured  in  Europe  by  making  artificial 
compounds  with  lefs  trouble.  In  Hanover  it  is  got 
by  collecting  the  rakingsof  the  ftreets;  which  are  built 
up  into  mud-walls  that  are  allowed  to  remain  a  certain 
time,  when  the  fnrface  is  found  covered  with  a  white 
faline  efflorefcence.  A  perfsn  is  employed  to  fcrape 
this  off;  and  putting  it  into  a  veffel,  it  is  warned  with 
water  to  diifolve  the  nitre,  and  the  remaining  earthy 
matter  is  again  plaftered  on  the  mud-walls,  and  frefh 
matter  brought  from  the  ftreets  to  renew  them  occa- 
fionally  :  and  by  this  fimple  method  a  confiderable 
quantity  is  obtained.  In  Germany  the  peafants  are 
directed  by  law  to  build  mud-walls  of  this  kind  with 
the  dung  and  urine  of  animals,  and  fome  ftraw.  After 
they  have  flood  for  fome  time,  and  the  vegetable  and 
animal  fubftances  are  rotten,  they  afford  a  confiderable 
quantity  of  nitre.  In  France  it  is  obtained  from  ac- 
cidental collections  of  this  kind  ;  as  where  loofe  earth 
has  been  long  expofed  to  the  contact  of  animal  fub- 
ftances, as  the  ruins  of  old  ftables,  pigeon-houfes,  &c. 
Sometimes  from  the  mould  upon  the  ground  where 
dunghills  have  been  lying.  A  particular  fet  of  people 
go  about  in  fearch  of  thefe  materials;  and  when,  by 
making  a  fmall  effay,  they  find  that  they  will  turn  to 
account,  they  put  the  materials  into  a  large  tub  with 
a  perforated  bottom,  and  another  which  is  water-proof 
put  below  it.  Some  ftraw  is  interpofed  betwixt  the 
two ;  and  on  pouring  water  upon  the  materials,  it 
foaks  through  them,  undergoes  a  kind  of  filtration  in 
palling  through  the  ftraw,  and  is  then  drawn  off  by  a 
cock  placed  in  the  the  under-tub,  and  boiled  to  a  proper 
confidence  for  cryftallization.  The  cryftals  are  at  flrft 
brown  and  very  impure,  but  by  repeated  dilfolution 
and  cryftallization  become  pure  and  white. 

From  thefe  particulars  relating  to  the  biflory  of  falt- 
petre,  Dr  Black  concludes,  that  it  is  not  properly  a 
foflil,  being  produced  at  the  furface  of  the  ground. 
Margraaf  difcovered  a  fmall  quantity  of  it  in  the  ana- 
lyfis  of  fome  of  the  waters  about  Berlin,  and  others  have 
found  it  in  the  wells  about  fome  great  cities  :  but  no 
true  nitre  has  ever  been  found  in  fprings  ;  fo  that  this 
nitrous  fait  may  be  fnppofed  to  have  derived  its  origin 
from  the  quantity  of  putrid  matters  with  which  all 
cities  abound.  All  rich  and  fertile  foils  are  found  to 
contain  it  ;  and  in  the  hot  countries,  where  the  pro- 
ducts of  nature  are  numerous,  and  putrefaction  carried 
on  very  faft,  they  are  often  very  rich  in  nitre.  This 
may  happen  in  fome  places  from  the  conflux  of  wa- 
ters; which  remaining  for  fome  time  on  the  furface, 
and  afterwards  exhaling,  left  the  faline  panicles  be- 
hind. 

On  the  whole,  Dr  Black  concludes,  that  neither 
nitre  nor  its  acid  does  exift  in  the  air,  becaufe  it 
might  eafily  be  detected  there  ;  though  many  have 
embraced  this  opinion  from  its  being  ufually  found  at 
the  furface  of  the  ground.  He  is  of  opinion,  that  it 
is  the  effect  of  the  laft  ftage  of  putrefaction  of  animal 
and  vegetable  fubftances;  and  it  is  never  to  be  found 
txcept  where  thefe  or  their  effluvia  are  prefent,  and 


never  till  the  putrefadion  is  complete.  It  has  been  a  Nitrous 
matter  ofdifpute,  whether  it  exifted  in  thofe  matters  acid  and 
before  the  procefs  of  putrefaction,  or  was  produced  by  its  combi- 
k.  But  it  is  pretty  certain,  fays  the  Doctor,  that  ^tions- 
it  originated  in  them  ;  for  the  fun-flower,  tobacco,  and 
other  plants,  are  found  to  contain  it  before  putrefac- 
tion :  and  fome  have  even  afferted,  that  plants  placed 
in  the  earth,  deprived  of  all  its  faline  fubftances,  will 
yield  it.  The  compofitions  recommended  by  Cramer 
are  the  fitteft  for  producing  a  complete  degree  of  pu- 
trefaction, provided  they  contain  a  moderate  degree 
of  humidity,  and  that  the  quantity  expofed  to  the  air 
be  defended  from  too  great  a  heat  by  the  fun,  which 
would  dry  up  its  moifture;  and  likewife  from  too  great 
a  degree  of  cold,  which  likewife  checks  fermentation. 
The  importance  of  the  calcareous  earth  in  fuch  a  com- 
pofition  would  likewife  favour  the  conclufions  juft  now 
drawn  ;  for  the  inoft  remarkable  effect  of  this  earth  is 
to  promote  and  perfect  the  putrefaction  of  thefe  fub- 
ftances. It  would  feem,  therefore,  that  the  true  fe- 
cret  of  the  production  of  nitre  is  to  mix  properly  to- 
gether animal  and  vegetable  fubftances  with  earth, 
particularly  of  the  calcareous  kind  ;  expofing  them  to 
the  air  with  a  moderate  degree  of  humidity,  fufficient 
to  promote  their  putrefaction  in  the  moft  effectual 
manner  ;  and  when  the  putrefaction  is  carried  to  the 
utmoft  height,  we  may  then  expect  that  nitre  will  be 
produced.  734 

The  diftinguifhing  characterise  of  the  nitrous  acid  Diftin- 
is  its  great  difpofition   to  unite  with  the  phlogifton  ;  guiftring 
and,  when  fo  united,  firft  to  become  exceedingly  vo-  !^.ara<?e5'" 
latile,  and  at  laft  to  be  diflipated  in  a  very  white  bright  '^ou  \- 
flame  :   this  is  called  its  detonation  or  deflagration.     In  c[<j. 
the  ftrongeft  ftate  in  which  this  acid  is  procurable  in  a 
liquid  form,  it  is  of  a  reddifh  yellow  colour,  and  con- 
tinually exhales  in  denfe,  red,  and  very  noxious  fumes; 
and  in  this  ftate  is  called  fmoking,  or,  from  its  inventor, 
Glauber's,  fpirit  of  nitre. 


I.  To  extract  the  Nitrous  Acid  by  means  of  the 
Vitriolic. 


735 


Into  a  glafs  retort  put  two  pounds  of  good  fait-  Spirit  of 
petre,  and  pour  upon  it  18  ounces  of  concentrated  oil  nitre, 
of  vitriol ;  fet  the  retort  in  a  fand-heat,  and  lute  on 
a  large  receiver  with  the  compofition  already  recom- 
mended, for  refilling  acid  fumes;  the  mixture  willgrow 
very  warm,  and  the  retort  and  receiver  will  be  filled 
with  red  vapours.  A  fmall  fire  is  then  to  be  kindled, 
and  cautioufly  raifed  till  no  more  drops  will  fall  from 
the  nofe  of  the  retorr.  What  comes  over  will  be  a 
very  ftrong  and  fmoking  fpirit  of  nitre.  «,g 

In  this  procefs,  the  nitrous  acid  is  generally  mixed  Re&ifica- 
witli  part  of  the  vitriolic  which  comes  over  along  with  tion.j 
it,  and  from  which  it  muft  be  freed  if  defigned  for 
nice  purpofes.  This  is  moft  effectually  done  by  dif- 
folving  in  it  a  fmall  quantity  of  nitre,  and  rediftilling 
the  mixture.  The  vitriolic  acid  which  came  over  in 
the  firft  diflillation  is  kept  back  by  the  nitre  in  the  fe- 
cond,  combining  with  its  alkaline  balls,  and  expelling 
a  proponionable  quantity  of  the  nitrous  acid.  737 

We  have  here  directed  the  pure  vitriolic  acid   to  be  Different 
ufed,  in  order  to  expel  the  nitrous  one  ;  but  for  thismetn°ds  °f 
purpofe  any  combination  of  the  vitriolic  acid  with  a"1"1"115?' 
metallic  or  earthy  bafis  may  be  ufed,  though  not  with 
equal  advantage.     If  calcined  vitriol  is  made  ufe  of, 

as 


Practice. 


CHEMISTRY. 


Nitrous 
^cid  and 
its  combi 
nations. 


*  See 


738 

Ufes. 


as  much  phlogifion  is  communicated  by  the  calx  of 
iron  contained  in  that  fait  as  makes  the  nitrous  acid 
*  exceedingly  volatile,  fo  thac  great ,:  part  of  it  is  loft. 
,  If  calcined  alum,  or  felenite,  is  made  ufe  of,  the  virio- 
11c  acid  in  thefe  fubftances  immediately  leaves  the 
earth  with  which  it  was  combined,  in  order  to  unite 
with  the  alkaline  bafis  of  the  nitre,  and  expels  its 
acid  :  but  the  moment  the  nitrous  acid  is  expelled  from 
the  alkali,  it  combines  with  the  earth  which  the  vitrio- 
lic acid  had  left  ;  from  which  it  cannot  be  driven 
without  a  violent  fire  ;  and  part  of  it  remains  obiti- 
nately  fixed,  fo  as  not  to  be  expelled  by  any  degree 
of  heat.  Hence  the  produce  of  fpirit,  when  nitre  is 
diftilled  with  fuch  fubitances,  always  turns  out  confi- 
derably  lefs  than  when  the  pure  vitriolic  acid  is  ufed. 
Alum  is  preferable  to  felenite,  for  the  purpofes  of 
diftilling  fpirit  of  nitre  ;  becaufe  the  acid  doesnotad- 
here  fo  ftrongly  to  argillaceous  as  to  calcareous  earth. 

According  to  Weigleb,  the  nitrous  acid  may  be  ex- 
pelled not  only  by  clay,  gypfum,  and  other  fubftances 
containing  the  vitriolic  acid,  but  even  by  various  kinds 
of  vitrtfiable  earth.  Clean  pebbles,  quartz  in  the  form  of 
fand,  pieces  of  broken  china  and  ltone  ware,  powdered 
glafs,  ire  mixed  with  nitre  in  the  proportion  of  fix  to 
one,  always  expel  the  acid,  though  imperfectly.  In 
France  the  acid  is  always  extracted  by  means  of  clay. 

The  reafon  of  thefe  decompoiitions  is,  that  the  al- 
kaline bafis  of  the  nitre  attracts  the  filiceous  earth, 
whofe  fixednefs  in  a  vehement  fire  gives  it  an  advan- 
tage over  the  volatile  nitrous  acid,  in  the  fame  manner 
that  the  weak  acid  of  phofphorus  or  arfenic  will  alfo 
expel  it  by  reafon  of  their  fixednefs  in  the  fire. 

Even  fpirit  of  fait,  according  to  Margraaff's  experi- 
ments, may  be  ufed  for  diftilling  the  fpirit  of  nitre. 
That  celebrated  chemift  informs  us,  that  on  diftilling 
nitre  with  eight  or  nine  times  its  quantity  of  ftrong 
marine  acid,  a  fpirit  comes  over  which  confifts  chiefly 
of  the  nitrous  acid,  but  has  alfo  fome  portion  of  that 
offea  fait.  The  reafon  of  this  is  fhown  in  Mr  Kir- 
want's  experiments  on  chemical  attractions*.  In  the 
prefent  cafe,  however,  ths  decompofition  may  be  faci- 
litated by  the  ftrong  attraction  of  the  nitrous  acid  for 
phlogifton;  for  it  is  well  known,  that  on  mixing  the 
nitrons  and  marine  acids  together,  the  latter  is  always 
dephlogifticated.  It  feems  therefore  that  in  this  cafe 
a  double  decompofition  takes  place,  the  nitrous  acid 
uniting  itfelf  to  the  phlogifton  of  the  marine,  and  the 
latter  attaching  itfelf  to  the  alkali  of  the  nitre. 

Spiritof  nitre  is  very  ufeful  in  the  arts  of  dyeing  and 
refining,  where  it  is  known  by  the  name  of  aquafor- 
tis; and  therefore  an  eafy  and  cheap  method  of  pro- 
curing it  is  a  valuable  piece  of  knowledge.  Many 
difficulties,  however,  occur  in  this  procefs,  as  well  as 
that  for  the  vitriolic  acid.  Oii  of  vitriol,  indeed,  al- 
ways expels  the  nitrous  acid  with  certainty  ;  and  on 
diftilling  the  mixture,  a  fpirit  of  nitre  arifes  ;  but  if  a 
glafs  retort  is  ufed  for  the  purpofe  of  diftilling  this  a- 
cid,  the  quantity  of  refiduum  left  in  diftillation  is  fo 
great,  and  fo  infoluble  in  water,  being  no  other  than 
vitriolated  tartar,  that  the  retort  mbift  always  be  broken 
in  order  to  get  it  out  ;  and  the  produce  of  fpirit  will 
fcarce  afford  the  breaking  a  retort.  If  earthen  re- 
torts are  made  ufe  of,  they  mufl  certainly  be  of  that 
kind  called  ftone-ware,  and   the  price  of  them  will  be 
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very  little  if  at  all  inferior  to  that  of  glafs.     Iron  pots  Nitrous 
are  faid  to  be  made  ufe  of  in  the  diftillation  of  common  ^cid  and 
aquafortis  in  large  quantities  ;   but  they  have  the  great  lts  (jom^- 
inconvenience  of  making  a  quantity  of   the  acid  fo  vo-  "atl0"s-     r 
latile,  that  it  not  only  will  not  condenfe,  but  fpreads  its 
fuffocating  vapours  all  round  in  fuch  a  manner  as  to 
prove  very  dangerous  to  thofe  who  are  near  it.     If  an 
iron  veffel,  therefore,  is  thought  of  for  the  purpofe  of 
diftilling  aquafortis,  it  will  be    proper  at  leaft  to  at- 
tempt luting  over  the  infide  with    a  mixture  of  gyp. 
feons  earth  and   fand,  to  prevent  as  much  as  poffible 
the  acid  from  attracting  the  metal. 

Dephlogifticated  fpirit  of  nitre  is  obtained  by  diftil- 
ling the  fmoking  kind  with  a  gentle  heat,  until  what 
remains  is  as  colourlefs  as  water.  It  is  diftinguilhed 
by  emitting  white  and  not  red  fumes  like  the  other 
kind,  when  fet  in  a  warm  place.  It  muft  be  kept 
conftantly  in  the  dark,  otherwife  it  will  again  become 
phlogifticated,  and  emit  red  vapours  by  the  action  of 
the  light;  the  fame  thing  will  alfo  take  place  if  it  be 
heated  with  too  violent  a  fire. 

II. To  procure  the  Nitrous  Acid  by  means  of  Arfenic. 

Pulverife  equal  quantities  of  dried  nitre  and  white  Blue' aqu*- 
cryftalline  arfenic;  mix  them  well  together,  and  dillil  fortis. 
in  a  glafs-rctort  with  a  fire  very  cautioufly  applied  ; 
for  the  arfenic  acts  on  the  nitre  with  fuch  a  violence, 
and  the  fumes  are  here  fo  volatile,  that  unlefs  great 
care  is  taken,  a  moft  dangerous  explofion  will  almoft 
certainly  happen.  As,  in  this  cafe,  the  nitrous  fumes 
arife  in  a  perfectly  dry  ftate,  fome  water  muft  be  put 
into  the  receiver,  with  which  they  may  unite  and  con- 
denfe. The  aquafortis  fo  produced  will  have  a  blue 
colour,  owing  to  the  inflammable  principle  feparated 
from  the  arfenic,  by  which  its  extreme  volatility  is 
likewife  occafioned.  If  this  blue  aquafortis  is  ex/)o- 
fed  to  the  air,  its  colour  foon  rlies  off.  Ifinftead  cf 
the  white  arfenic  we  employ  the  pure  arfenic  acid,  the 
diftilled  liquor  will  have  no  blue  colour. 

Nitrous  Acid  combined, 

I.  With  Vegetable  fixed  Alkali.  This  fait,  combined  Sak-pme, 
with  the  nitrous  acid  to  the  point  of  faturation,  regene- 
rates nitre.  It  is  obfervable,  however,  according  to 
Neumann,  that  there  is  always  fome  diffimilarity  be- 
tween the  original  and  regenerated  nitre,  unlefs  quick- 
lime is  added.  The  regenerated  fait,  he  fays,  always 
corrodes  tin,  which  the  original  nitre  does  not ;  owing 
probably  to  a  quantity  of  phlogifticated  acid  remaining 

in  if.  Boiling  with  quicklime  deprives  it  of  this  quality, 
and  makes  it  exactly  the  fame  with  original  nitre. 

II.  With  Fofrde  alkali.  The  neutral  fait  arifing  from  Cubic- 
a   combination  of  the  nitrous  acid  and   foflile   alkali  is  nitre, 
fomewhat  different  from  common   nitre  ;   being  more 
difficult   to  cryftallize,  inclining  to  deliquate  in  the  air, 

and  fhooting  into  cryftals  of  a  cubical  form,  whence 
it  gets  the  name  of  cubic  nitre.  Its  qualities  are  found 
fomewhat  inferior  to  the  common  nitre;  and  therfore 
it  is  never  made,  unlefs  by  accident,  or  for  experi- 
ments. ?4Z 

Nitre  is  one  of  the  moft  fufible  falts.     It  is  liquefied  Fufibility.. 
in  a  heat  much  lefs  than  what  is  neceffary  to  make  it 
red  ;  and  thus  remain  in  tranquil  fufion,  without  fwel- 
ling,     If   nitre   thus   melted  be  left  to  cool  and  fix, 

wh.e« 
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whether  it  has  been  made  red-hot  or  not  in  the  fufion, 
it  coagulates  into  a  white,  femi-tranfparent,  iolid  mafs, 
called  7nlneral cryflal,  having  all  the  propertiesof  nitre 
itfelf.  By  this  fufion,  Mr  Beaume  obferves  that  nitre 
lofes  very  little,  if  any,  of  the  water  contained  in  its 
cryftals,  fince  the  weight  of  mineral  cryftal  is  nearly 
the  fame  with  that  of  the  nitre  employed. 

When  nitre  is  kept  in  fufion  with  a  moderate  heat, 
and  at  the  fame  time  does  not  touch  any  inflammable 
matter,  nor  even  flame,  it  remains  in  that  ftate  with- 
out fnffering  any  very  fenfible  alteration  ;  but  if  it  is 
long  kept  in  fufion  with  a  ftrong  fire,  part  of  the  acid 
is  deftroyed  by  the  phlogifton  which  penetrates  the  cru- 
cible; and  hence  the  nitre  becomes  more  and  more 
alkaline. 

Nitre  is  of  very  extenfive  ufe  in  different  arts  ;  being 
the  principal  ingredient  in  gun-powder;  and  ferving 
as  an  excellent  flux  to  other  matters;  whence  its  ufe  in 
glafs  making.  (Sec  Glass.)  It  is  alfo  poffeffed  of  a 
confiderable  antifeptic power;  whence  its  ufe  in  preferv- 

In 
is  ufed  as  a  diuretic,  fedative,  and 
cooler  ;  but  very  often  fits  uneafy  on  the  ftomach.  The 
refemblance  of  the  cryftals  of  nitre  to  thofe  of  Glau- 
ber's fait  has  fometimes  been  the  occafion  of  dangerous 
miftakes.  Dr  Alexander  mentions  a  fwelling  over  the 
whole  body  of  a  woman,  occafioned  by  her  taking  a  fo- 
lution  of  nitre  inflead  of  Glauber's  fait.  Two  miftakes 
of  the  fame  kind  we  have  alfo  known.  In  one  an 
ounce,  and  in  the  other  upwards  of  two  ounces,  of  ni- 
tre were  fwallowed.  The  fymptoms  occafioned  were 
univerfal  coldnefs  and  fhivering,  extreme  debility  and 
ficknefs  at  ftomach,  cold  fweats  and  faintings.  Nei- 
ther of  the  cafes  proved  mortal.  The  cure  was  effect- 
ed by  cordials  and  corroborants. 

A  procefs  has  obtained  a  place  in  the  difpenfatories 
for  a  fuppofed  purification  of  nitre  by  means  of  flower 
of  brimflone.  A  pound  of  falt-petre  is  to  be  melted 
in  a  crucible,  or  fmall  iron  vcflel ;  and  an  ounce  of 
flowers  of  fulphur  thrown  upon  it,  by  fmall  quantities 
at  a  time:  a  violent  deflagration  enfues  on  each  addi- 
tion ;  and  after  the  whole  is  put  in,  the  fait  is  poured 
out  in  moulds,  and  then  called  fat  prunella.  It  has 
been  difputed  whether  the  nitre  was  at  all  depu- 
rated by  this  procefs ;  Dr  Lewis  thinks  it  is  not.  From 
our  own  experience,  however,  we  can  affirm,  that  by 
this  means  a  fediment  falls  to  the  bottom,  which  car- 
ries with  it  any  impurities  that  may  have  been  in  the 
nitre,  and  leaves  the  fluid  fait  clear  and  tranfparent  as 
water.  This  precipitate  is  probably  no  other  than  a 
vitriolated  tartar  formed  by  the  union  of  the  fulphu- 
reous  acid  and  alkali  of  the  nitre,  which  being  lefs  fu- 
fible  than  the  nitre,  fubfides  in  a  folid  form  and  clari- 
fies it. 

III.  With  Volatile  Alkali.  The  nitrons  acid  feems  pecu- 
liarly adapted  to  an  union  with  volatile  alkali;  fatura- 
ting  as  much,  or  rather  more  of  it  than  the  ftrongeft  vi- 
triolic acid  is  capable  of  doing.  The  product  is  a  very 
beautiful  fait,  called  volatile  nitre,  or  nitrous  fal  avnno- 
?iiac.  It  very  readily  diffolves,  not  only  in  water,  but 
in  fpirit  of  wine,  which  diflinguifhes  it  from  the  vitrio- 
lic and  common  kind  of  fal  ammoniac.  It  alfo  requires 
lefs  heat  for  its  fublimation  :  indeed  care  muft  be  taken 
not   to  apply  too  great   a  heat    for  this  purpofe,    as 


the  nitrous  fal  ammoniac  has  the  property  of  defla-  Nitrous 
grating  by  itfelf  without  any  addition  of  inflammable  acidandits. 
matter ;  and    this  it   does  more  or  lefs  readily,  as  the  c°mbina- 
volatile  alkali  with  which   it  was  made  was  more  or  Vons- 
lefs  impure  and  oily.  y4g 

The  medical  virtues  of  this  kind  of  nitre  have  not  Dr  Ward's 
been  inquired  into.     It  feems  to  have  made  the  prin-  wnite droP<- 
cipal  ingredient  in  the  famous  Dr  Ward's  white  drop, 
which  was  celebrated   as  an  antifcorbmic ;  with  what 
jaflice  thofe  who  have  tried  it  muft  determine.  »,- 

IV.  With  Calcareous  Earths.  Thefe  the  nitrous  acid  Calcareous- 
diffolves  into  a  tranfparent  colourlefs  liquor;  but  for  this  nitre, 
purpofe  it  muft  be  very  much  diluted,  or  the  folution  will 
have  a  gelatinous  confiftence.  This  compound  is  not  ap- 
plicable to  any  ufeful  purpofe.  It  has  a  very  acrid 
tafte;  and,  if  infpifTated,  attracts  moiflure  from  the  air. 
If  it  is  totally  dried,  it  then  refembles  an  earthy  mat- 
ter, which  deflagrates  very  weakly.  By  diftillation 
in  a  retort,  almoft  all  the  acid  may  be  expelled,  and 
what  little  remains  flies  off  in  an  open  fire.  »4g 

Mr  Pott,  who  has  particularly  examined  the  com-  Nitro*s 
bination  of  nitrous  acid  with  quicklime,  fays  that  the  acid  de- 
acid  fnffered  remarkable  alterations  by  diftillation  from  compofed. 
quicklime,    and  repeated   cohobations    upon     it.     By 
thefe  experiments  he  obtained  a  fait  more  fenfibly  fuf- 
ceptible   of  cryftallization  and  detonation,   than  what 
can  be  obtained  by  a  fingle  combination.    From  his  ex- 
periments it  would    feem,  that  nitrous  acid,   by  this 
treatment  with  quicklime,  was  capable  of  being  entire- 
ly decompofed. 

If  a  folution  of  chalk  in  the  nitrous  acid  be  evapo- 
rated to  drynefs,  and  then  gently  calcined,  it  acquires 
the  property  of  mining  in  the  dark,  after  having  been 
expofed  to  the   fun's  rays,  or  even  to   the  light  of  a 
candle.     This  fubftance,  from   its  inventor,  is  called       749 
Baldwin's  phofphorus ;  or,  from  its  being  neceffary  to  Phofphu? 
keep  it  in  a  glafs  hermetically  fealed,  phofphorus  her-  rns» 
meticus.     (See  Earths). 

V.  With  Argillaceous  Earths  and  Magnefia.  All  that 
is  known  concerning  the  combinations  of  nitrous  acid 
with  thefe  earths  is,  that  the  firft  produce  afiringent, 
and  the  fecond  purgative  compounds,  fimilnr  to  alum 
and  Epfom  fait,  and  which  are  not  fufccptible  of  cryf- 
tallization. 

VI.  With  Cold. — Till  very  lately  it  has  been  the  o- 
pinion  of  chemifts,  that  the  nitrous  acid  by  itfelf  was  in- 
capable of  acting  upon  this  metal. — Dr  Brandt,  how- 
ever, produced  before  the  Swedifh  academy  of  fcien- 
ces,  a  folution  of  gold  in  the  nitrous  acid,  obtained 
in  parting,  by  that  acid,  a  mixture  of  gold  and  filver. 
— The  mixed  metal  was  boiled  with  aquafortis  in  a 
glafs  body  fitted  with  a  head  and  receiver,  the  liquor 
poured  off,  and  the  co&ion  repeated  with  frefh  parcels 
of  ftronger  and  ftronger  nitrous  fpirit,  till  all  the  fil- 
ver was  judged  to  be  extracted.  The  laft  parcel  was 
boiled  down  till  the  matter  at  the  bottom  looked  like 
a  dry  fait;  on  boiling  this  in  frefh  aquafortis  in  clofe 
veffels,  as  before,  a  part  of  the  gold  was  diffolved, 
and  the  liquor  tinged  yellow.  But  though  gold  is  by 
this  means  truly  foluble  in  the  nitrous  acid,  the  union 
is  extremely  flight;  the  gold  being  not  only  precipi- 
tated on  the  addition  of  filver,  but  likewife  fpontane- 
011  fly  on  expofure  to  the  air. — Dr  Lewis  very  juftly 
obferves,  that  this  folution  may  have  been  often  made 
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uijknown  to  the  chemiSt  who  did  fo;  and  probably 
cfccalioned  the  miffakes  which  fome  have  fallen  into, 
who  thought  that  they  were  in  poffeifion  of  aquafor- 
,  tis  capable  of  tranfmuting  Silver  into  gold.  Notwith- 
standing thefe  authorities,  Mr  Kirwan  is  of  opinion 
that  the  nitrons  acid  is  in  no  cafe  able  to  diffolve 
gold  ;  the  metal  being  only  intimately  mixed  or  dif- 
fused through  it. 

II.  With  Silver. — Pure  fpirit  of  nitre  will  diffolve  its 
own  weight  of  filver;  and  moots  with  it  into  fine  white 
cryftals  of  a  triangular  form,  confiding  of  very  thin 
plates  joined  clofely  one  upon  another.  Thefe  cryftals 
are  Somewhat  deliqueScent ;  of  an  extremely  bitter, 
pungent,  and  nauSeous  taSte  ;  and,  if  taken  internally, 
are  highly  corroiive  and  poifonoas.  They  melt  in  a 
fmall  heat,  and  form,  on  cooling,  a  dark-coloured  mafs 
Hill  more  corrofive,  called  lunar  caujlic,  or  lapis  infer- 
nalis.  They  readily  diffolve  in  water;  and,  by  the 
a  fli  Stance  of  warmth,  in  fpirit  of  wine.  In  the  Acta 
Natura  Curioforum,  torn.  vi.  there  is  a  remarkable  hi- 
ftory  of  filver  being  volatilized  by  its  combination  with 
the  nitrous  acid.  Four  ounces  of  filver  being  dif- 
folved  in  aquafortis,  and  the  folution  fet  to  diftil  in 
an  earthen  retort,  a  white  tranfparent  batter  rofe  in- 
to the  neck,  and  nothing  remaining  behind  ;  by  de- 
grees the  butter  liquefied,  and  palled  down  into  the 
phlegm  in  the  receiver.  The  whole  being  now  pour- 
ed back  into  the  retort,  the  filver  arofe  again  along 
with  the  acid.  The  volatilization  being  attributed  to 
the  liquor  having  flood  in  a  laboratory  where  charcoal 
was  bringing  in,  the  experiment  was  repeated  with  a 
frefh  folution  of  filver,  and  a  little  powdered  charcoal, 
with  the  fame  event. 

Solution  of  filver  in  the  nitrous  acid  ftains  hair, 
bones,  and  other  folid  parts  of  animals,  and  different 
kinds  of  wood,  of  all  the  intermediate  {hades  from  a 
light  brown  to  a  deep  aKd  lading  black.  The  liquors 
commonly  fold  for  Raining  hair  brown  or  black,  are 
no  other  than  folutions  of  filver  in  aquafortis,  fo  far 
diluted  in  water  as  not  fenfibly  to  corrode  the  hair. 

It  gives  a  permanent  ftain  likewife  to  fundry  ftones ; 
not  only  to  thofe  of  the  fofter  kind,  as  marble,  but  to 
fome  of  confiderable  hardnefs,  as  agates  and  jafpers. 
The  folution  for  this  purpofe  fhould  be  fully  faturated 
with  the  metal ;  and  the  (tone,  after  the  liquor  has 
been  applied,  expofed  for  fome  time  to  the  fun.  M. 
du  Fay  obferves  (in  a  paper  on  this  Subject  in  the 
French  memoirs  for  1728),  that  if  the  folution  be 
repeatedly  applied,  it  will  penetrate  into  the  whitilh 
agate,  or  chalcedony,  about  one-twelfth  of  an  inch  : 
that  the  tincture  does  not  prove  uniform,  on  account 
of  the  veins  in  the  ftone :  that  the  colours,  thus  com- 
municated by  art,  are  readily  difliinguifhed  from  the 
natural,  by  difappearing  on  laying  the  ftone  for  a 
night  in  aquafortis  :  that,  on  expoling  it  to  the  fun 
afterwards  for  fome  days,  the  colour  returns:  that 
the  folution  gave  Somewhat  different  tinctures  to  dif- 
ferent ftones ;  to  oriental  agate,  a  deeper  black  than 
to  the  common  chalcedony;  to  an  agate  fpotted  with 
yellow,  a  purple  ;  to  the  jade  ftone,  a  pale  brownifh  ; 
to  the  common  emerald,  an  opaque  black  ;  to  common 
granite,  a  violet  unequally  deep  ;  tofcrpentine  Stone, 
an  olive  ;  to  marble,  a  reddiSh,  which  changed  to  pur- 
ple, and  fixed  in  a  brown  ;  tha;  on  flates,  talcs,  and 
amianthus,  it  had  no  effect. 
Vol.  IV. 
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If  a  folution  of  filver  be  diluted  with  pure  water,  a  Nitrons 
confiderable  quantity  of  pure    mercury  added,  and  the  acid' and 
whole  fct  by  in  a  cold  place;    there    will  form   by  de- lis  ccnibi- 
gre-es  a  precipitation  and  cryftallization  refemblfng-a  '^t'^';  _, 
little  tree,  with  its  root,   trunk  and  branches,  called        754 
arbor  Diana, ox  the philofophk  f-lver  tree.  Another  kind  Arbor  Dia- 
of  artificial  vegetation  may  be  produced   by  Spreading  r:c- 
a    few   drops  of   folution   of  filver  upon   a  glafs  plate, 
and  placing  in  the  middle  a  fmall    bit  of  any    of  the 
metals  that  precipitate   filver,  particularly  iron.     The 
filver  quickly  concretes  into  curious  ramifications  all 
over  the  plate.  _ 

Like  other  metallic  folutions,  this  combination  of  Solution  of ' 
the  nitrous  acid  with  filver  is  decompofi  d  lyfixtd  and  filver  de- 
volatile  alkalies,  calcareous  earths,  and  feveral  metals,  compofed. 
(fee  the  Table  of  Affinities);  but  with  feveral  pecu- 
liar circumftances  attending  the  precipitation.  With 
metals,  the  filver  is  readily  and  copioufly  thrown  down 
at  firft,  but  (lowly  and  difficultly  towards  the  end. 
The  menftruum  generally  retains  fome  portion  of  the 
filver,  as  the  filver  aim  oft  always  does  of  the  metal 
which  precipitated  it.  For  recovering  the  filver  from 
aquafortis  after  parting,  the  refiners  employ  copper. 
The  folution,  diluted  with  water,  is  put  into  a  cop- 
per veffel,  or  into  a  glafs  one  with  thin  plates  of  cop- 
per, and  fet  into  a  gentle  warmth.  The  filver  begins 
immediately  to  Separate  from  the  liquor  in  form  of  fine 
grey  fcales,  or  powder;  a  part  of  the  copper  being 
diffolved  in  its  place,  fo  as  to  tinge  the  fluid  more  or 
lefs  of  a  bkiifli  green  colour.  The  plates  are  now  and 
then  fhaken,  that  fuch  part  of  the  filver  as  is  depo- 
fited  upon  them  may  fall  off,  and  fettle  to  the  bottom. 
The  digeftion  is  continued  till  a  frefh  bright  plate, 
kept  for  fome  time  in  the  warm  liquor,  is  no  longer 
obferved  to  contract  any  powdery  matter  on  the  fur- 
face;  when  the  liquor  is  poured  off,  and  the  preci- 
pitate w:afhed  with  frefh  parcels  of  boiling  water.  Ic 
is  obfervable,  that  though  the  acid  in  this  procefs  Sa- 
turates itfelf  with  the  copper,  in  proportion  as  it  lets 
go  the  filver,  yet  the  quantity  of  copper  which  it  takes 
up  is  not  near  fo  great  as  that  of  filver  which  it  de- 
pofits.  One  drachm  of  cooper  will  precipitate  three 
of  filver,  and  fatnrate  all  the  acid  that  held  the  three 
drachms  diffolved.  -.g 

Calcareous  earths,    as    chalk    or   quicklime,    throw  Characters 

down  a   part  of  the   filver,  but   leave   a  very  confide-  curioufiy 

rable  part  fufpended  in   the  liquor.     If   the   earth  be  rn^rked  oa 

moiftened   with   the   folution   into  the  conliltence  of  a  tbc  infide 

-  ,  r  1  1        r  •       i  •  >  •       ol  a  {rials 

pafte,   and    expofed   to  the    iun,  it  changes  its  white  t     n^eans 

colour  to  a    dark    purplilh  black  ;    diltinct  characters  0ft]ie  fun»3 
may   be  exhibited    on   the    matter,  by  intercepting  a  light, 
part  of  the  fun's  light  by  threads,  flit  paper,  &c.  placed 
on  the  outfide  of  the  glafs.     Culinary  fire  does  not  af- 
fect its  colour :    after  the  mafs  has  been  exftccared  by 
this,  it  changes  as  before,  on  expofnre  to  the  fun. 

Mild  volatile  alkaline  Spirits,  added  to  a  folution  of 
filver,  precipitate  but  little,  and  canftic  volatile  alka- 
lies none.  Pure  fixed  alkalies,  and  alkalies  rendered 
cauflic  by  quicklime,  throw  down  the  whole.  Fixed al- 
kalics  impregnated  with  inflammable  matter  by  calci- 
nation with  animal  coals,  occafion  at  firila  confide- 
rable precipitation  ;  but  if  added  to  a  larger  quantity, 
take  up  a  great  part  of  the  metal  ag;  in.  Mr  Mar- 
oraaf  relates,  that  edulcorated  calces  of  filver  totally 
diffolve,   both  in  a  lixivium  of  thefe  alkalies  ind  in  vo- 
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latile  fpirits  ;  and  that  the  marine  acid  precipitates  the     in  this  cafe  had  been  contained  in  the  aquafortis  ;    for  Nitrous 


pure  lead  diffolved  in  pure  aquafortis  gives  no  fuch  pre-  acid  and 
cipitate.  its  conibi- 

The  cryftals  of  lead  in   the    nitrous  acid,    when  "atl0"s"    . 
thrown  into  the  fire,    do  not  deflagrate  as  other  com- 
binations  of  this  acid    with  metallic  or  faline  bafes; 
but   crackle   violently,  and  fly  round,  with  great  dan- 
ger to  the  by-ftanders.     If  they   are  nibbed  into  very 


filver  from  the  volatile,  but  not  from  the  fixed,  alka- 
line folution.  Kunckel  reports  that  the  calx  precipi- 
tated by  volatile  fpirits  made  wiih  quicklime,  fulmi- 
nates or  explodes  in  the  fire;  and  that  by  infpiffating 
a  folution  of  pure  filver,  melting  the  dry  reliduum, 
pouring  it  on  fpirit  of  urine  fuperfaturated  with  fait, 
and  fetting  the  mixture  in  a  gentle  warmth,  a  blood- 
red  mafs  is  produced,  fo  tough  as  to  admit  of  being  fine  powder,  they  may  then  be  melted  without  any 
wound  about  the  fingers.  danger.     By  repeated   diffolutions  in  frefh  aquafortis, 

III.  With  Copper.  The  nitrons  acid  very  readily  dif-  they  at  laft  forma  thick  fluid  like  oil,  which  cannot 
folves  this  metal  into  a  green-coloured  and  very  cauftic  be  dried  without  great  difficulty.  This  compofnion  is  not 
liquor.  The  folution,  if  properly  evaporated,  will  cry-     adapted  to  any  particular  ufe,  and  is  a  violent  poifon.  ?^_ 

ftallize  ;  but  the  cryftals  are  deliquefcent,  and  there-  VII.  With  Qukkfiher.  Aquafortis  of  fuch  a  degree  Qukkfil- 
fore  difficult  to  be  preferved.  The  only  ufe  of  this  of  ftrength  as  to  take  up  half  its  weight  of  filver,  dif- ver. 
combination  is  for  the  preparation  of  the  pigment  cal-  folves  with  eafe  above  equal  its  weight  of  mercury  in- 
led  verditer.  Of  this  there  are  two  kinds,  the  blue  and  to  a  limpid  liquor,  intenfely  corrofive  and  poifonous, 
preen.  The  blue  is  by  far  the  brighteft  colour,  and  which  fpontaneoufly  {hoots  into  white  cryftals.  Thefc 
confequently  the  moft  valuable.  It  has  been  faid  that  cryftals,  or  the  folution  exficcated,  and  moderately 
this  is  obtained   by  precipitating  a  folution  of  copper     calcined,  afliune   afparkling  red  colour  ;  and  are  ufed  , 

by  any  calcareous  earth;  and   therefore  is  fold  by  the     in  medicine  as  an  cfcharotic,  under  the  name  of  red  ^e&  pred~ 

precipitate.     The  precipitate  has   fometimes  been  gi-  pitatc. 
ven  internally,   it  is  faid,  in  very  large  quantities  ; 
even  a  whole  drachm  at  one   dofe.     But  this  would 
feem    incredible ;    and  the  pefent   practice   does  not 
countenance  the   taking  of  red  precipitate  inwardly. 


refiners  who  have  large  quantities  of  folution  of  cop- 
per accidentally  made.  The  folution  is  faid  to  be  pre- 
cipitated by  chalk,  or  whiting  ;  and  that  the  precipitate 
is  the  beautiful  blue  colour  called  verditer.  By  this 
method,  however,  only  the  green  kind  can  be  obtain- 


ed.    The  blue  we  hive  found  to  be  of  a  quite  different  This  folution  feems  to  have  been  what  gave  the  efficacy 

nature,   and  formed  by  precipitation  with  a  gentle  heat  to  Ward's  white  drop. 

from  a  folution  of  copper  in   volatile  alkali.     See  the         When  red  precipitate  is  prepared  in  quantity,  it  is 

article  Colour-making.  proper  to  diftil  the   mercurial  folution;  becaufe  moft 

IV.   With  Iron.  On   this  metal  the  concentrated  ni-  of  the  aquafortis  may  then  be  faved.     It  is  exceeding- 

trous  acid  acts  very  violently,  and  plentifully  corrodes,  ly  pure,  if  by  purity  we  mean  its  being  free  of  any  ad- 

but  does  not  dilfolve  it  ;  the  calx  falling  almoft  as  fait  mixture  of  vitriolic  or  marine  acid  ;  but  is  confiderably 


asdilfolved  ;  and  when  it  is  once  let  fall,  frefh  acid  will 
not  take  it  up  again.  If  the  acid  was  diluted  at  firft, 
it  takes  up  a  confiderable  porportion,  provided  the 
metal  be  leifurely  added.  If  the  folution  is  perform- 
ed with  extreme  flownefs,  the  colour  will  be  green  ; 
but  if  otherwife,  of  a  dark  red.  It  does  not  cry  ftal 
lize  ;  and 
air. 


tainted  with  the  inflammable  principle  of  the  mercury 
extricated  during  the  diffolution.  In  confequence  of 
this,  it  is  very  volatile  and  fmoking  ;  which  has  gene- 
rally, though  improperly,  been  taken  as  a  fig  11  of 
ftrength  in  the  nitrous  acid.  765 

VIII.  With  Bifmuth.  This  femimetal  is  very  readily  Kifmutlw 
if  infpiffated  to  drynefs,  deliquates  in  the     acted  upon  by  the  nitrous  acid.  Proof  aquafortis  diffolves 

about  half  its  weight  of  bifmuth.     If  the  metal  was  ha- 
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V.  With  Tin.  Concentrated  nitrous  acid  acts  upon 
tin  with  great  force,  but  only  corrodes  the  metal  into 
a  white  indiffoluble  mafs.  In  order  to  obtain  a  perfect 
folution  of  tin  in  the  nitrous  acid,  the  metal  mult  be  put 
in  by  very  little  at  a  time,  and  a  diluted  aquafortis 
nude  ufe  of.  This  folution  has  been  confiderably  ufed 
in  dyeing,  and  is  remarkable  for  heightening  red  co- 
lours of  all  kinds;  but  the  folution  made  with  aqua- 
regis  is  preferable. 

VI.  With  Lead.  Proof  aquafortis,  lowered  with  an  e- 
qual  quantity  of  water,  diffolves  about  half  its  weight  of 
lead.  On  diluting  the  folution  with  a  large  quantity 
of  water  it  turns  milky,  "and  depofites  great  part  of 
the  metal.  The  folution  fhoots,  upon  exhaling  part  of 
the  menftruum,  into  fmall  pyramidal  cryftals  with  fquare 
bafes,  of  an  auftere  fweet  tafte. 

In  the  memoirs  of  the  French  academy  for  I733> 
there  is  a  particular  account  of  an  experiment,  in  which 
mercury  is  faid  to  have  been  extracted  from  lead  by 
diifolving  in  it  the  nitrous  acid.  During  the  diffolu- 
tion, there  fell  a  precipitate  which  is  plainly  proved 
to  be  mercury,  and  was  looked  upon  to  be  one  of  the 
conftituent  parts  of  the  lead  feparated  by  this  finiple 
procefs  :  it  feems  probable,  however,  that  the  mercury 


itily  added,  the  folution  proves  of  a  greenifh  colour ; 
if  otherwife,  it  is  colourlefs  and  tranfparent.  Unlefs 
the  acid  was  diluted  with  about  an  equal  quantity  of 
water,  a  part  of  the  bifmuth  cryftallizes  almoft  as  faft 
as  it  diffolves.  The  metal  is  totally  precipitated  both 
by  fixed  and  volatile  alkalies.  The  laft,  added  in 
greater  quantities  than  are  fufficient  for  precipitation, 
Lake  it  up  again.  The  liquor  generally  appears 
greenifh;  by  alternate  additions  of  the  alkaline  fpirit 
and  folution,  it  becomes  b!ui(h  or  purple.  Fixed  alka- 
lies calcined  with  inflammable  matter  likewife  diffolve 
the  bifmuth  after  they  have  precipitated  it.  766 

The  oniy  ufe  of  this  compound  is  for  the  precipi-  Magiftery 
tate,  which  is  ufed  as  a  cofmetic,  under  the  name  of of  bifmuth- 
magifterji  of  bifmuth.  The  common  way  of  preparing 
this  is  by  diluting  the  folution  very  largely  with  water, 
upon  which  it  turns  milky,  and  a  fine  white  precipi- 
tate falls,  which  is  to  be  well  edulcorated  with  water, 
and  is  then  employed  as  a  cofmetic  both  in  wafhes  and' 
pomatums,. 

Concerning  the  preparation  of  this  cofmetic,  Neu- 
mann obferves,  that  there  are  fnndry  variations. — 
"  Some  (fays  he)  takes  aqua-regia  for  the  menftruum  ; 
and  for  the  precipitant  a  folution  of  fea-falt,  alkalies,. 
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fpirit  of  wine,  &c.     Some  mix  with   the   folution  of 
bifmuth  a  folution  of  benzoin  in  fpirit  of  wine,  and 
thus  obtain  a  magiftery  compounded  of  bifmuth  and 
_  benzoin.     Others  add   a  folution  of  chalk  to  the  me- 
talline fohnion,  and  precipitate    both   together  by  al- 
kalies.    I  have  made  trial  with  a  good  number  of  dif- 
ferent   precipitants  5    and  found,  that   with   common 
fixed  alkali  and  cauftic  alkali,  with  watery  and  vinous 
alkaline  fpirits,  the  magiftery   was  white,  and  in  con- 
fiierable  quantity;  the   liquor,  after  the  precipitation 
with  volatile  fpirits,  appearing  blue.     That  oil  of  vi- 
triol   threw  down  a  white  precipitate  very   copioufly  : 
but    that  with  fpirit  of  fait,  or  fpirit  of  vitriol,  the 
precipitate  was  in  very  fmall  quantity,  in  colour  like 
the  foregoing  ;  diflilled  vinegar  making  no  precipita- 
tion at  all.     Common  rectified  fpirit  of  wine,  and  tar- 
tarized   fpirit,   common  water,  and  lime-water,  gave 
white  precipitates.  Solutions  of  nitre,  vitriolated  tartar, 
fal  mirabile,  alum,  borax,  common  fait,  fal  ammoniac, 
the  combination  of  marine  acid  with  calcareous  earth 
and  terra  foliata  tartari,  all  precipitated    the    bifmuth 
white.     With  a  folution  of  gold  in  aqua-regia  the  ma- 
giftery proved  grey;  with  a  folution  of  the  fame  metal 
in  aqua-regia  made   with  fpirit  of  fait,    the  precipitate 
was  likewife  grey,  and  in  fmall  quantity  ;  with  folu- 
tion cf  copper  in   aquafortis,  white,  and  in  very  fmall 
"quantity,  the  liquor  continuing  blue  ;  with  folution   of 
vitriol  of  copper,  white  ;   with  folution  of  mercury  fiib- 
limate,   white  and  plentiful  ;  with   folution  of  iron  in 
aquafortis,   yellowilh  ;  with  folution  of  lead  in  aqua- 
fortis, and  of  fugar   of  lead,  white  ;   with    folution  of 
zinc  in  aquafortis  there  was  little  precipitate  ;  and  with 
folutions  of  iilver,   tin,   regulus  of  antimony,  and   of 
mercury,  in  the  fame  acid,  none  at  all." 

IX.  With  Zinc.  Upon  this  femimetal  the  nitrcus  acid 
acfts  with  greater  violence  than  any  other,  and  will  for- 
fake  any  other  metallic  fubftance  for  it.  The  whole  is 
Very  foon  diffolved  into  a  tranfparent  colonrlefs  liquor. 
The  calces  of  flowers  of  zinc  are  likewife  foluble  in  the 
nitrous  acid  ;  but  neither  the  folution  of  the  flowers, 
nor  of  the  metal  itfelf,  have  been  yet  found  applicable  to 
any  ufeful  purpofe.  Neumann  remarks,  that  on  ex- 
tracting with  nitrous  acid  the  foluble  parts  of  calamine, 
which  is  an  ore  of  zinc,  the  folution,  infpiffated  to 
drynefs,  left  a  reddith  brown  mafs,  which  on  digefHon 
with  fpirit  of  wine  exploded  and  burft  the  veffel. 

X.  With  Regulus  of  Antimony.  The  nitrous  acid  ra- 
ther  corrodes  than  diffolves  this  femimetal.  The  cor* 
roded  powder  forms  a  medicine  formerly  ufed  under 
the  name  of  bezoar  mineral,  but  now  difregarded. 

XI.  With  Regulus  of  Cobalt.  This  femimetal  diffblves 
readily  in  the  nitrous  acid,  both  in  its  metallic  form 
and  when  reduced  to  a  calx.  The  folution  is  of  a  red 
colour.  ^  Hence  the  nitrous  acid  furnifhes  means  of 
difcovering  this  femimetal  in  ores  aft^r  ftrong  calci- 
nation ;  very  few  other  cakes  being  foluble  in  the  ni- 
trous acid,  and  thofe  that  are  not  influencing  the 
colour. 

XII.  With  Nickel.  This  femimetal  is  eafily  diffolved 
by  the  nitrous  acid  into  a  deep  green  liquor;  but  neither 
this  folution,  nor  indeed  the  Crmimetal  of  which  it  is 
made,  has  hitherto  been  found  of  any  ufe. 

XIII.  With  Arfcnic.  This  fubftance  is  readily  difTol- 
ved  by  the  nitrous  acid ;  which  abftracls  the  phlogifton, 
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and  leaves  the  pure  arfenical  acid  behind.     See  below  Nitrkm* 
Acid  of  Arfcnic.  acid  and 

XIV.  With  Expre(J~ed  Oils.  Thefe,  as  well  as  all  other  its  combi- 
fatty  or  untfuous  fubftances,  are  considerably  thickened  ratlon$- 
and   hardened   by  their  union   with   the   nitrous  acid.     ~^l 
There  is  only  one  preparation   where  this  combination       Oils, 
is  applied  to  any  nfe.      It  is  the  unguentum  dtrinum  of       77* 
the  ihops.     This  is  made  by  adding  to  fome  quantity  Vn^uen- 
of  melted  hog's-lard  a  folution  of  quickfilver   in  tlfe  m™cltIl~ 
nitrons  acid.      The  acid,  though  in  a  diluted  flare,  and  nUm' 
combined  with  mercury,  neverthelefs  acls  with  ftich 

force  on   the  lard,  as  to  render  the  ointment  almoft  of 
the  confidence  of  tallow. 

XV.  With  Vinous  Spirits.  If  highly  rectified  fpirit  of  Spirf/of 
wine  and  ftrong  fpirit  of  nitre  are  fuddenly  mixtd  to- wine, 
gether,  the  acid  inftantly  becomes  volatile,  and  is  dif- 
iipated  with  great  heat  and   tfftrvtfcence   in  highly 
noxious  red  fumes.     If  the  acid  is  cautioufly   poured 

into  the  fpirit,  in  the  proportion  of  five,  fix,  or  even 
ten  parts  of  fpirit  to  one  of  acid,  and  the  mixture  di- 
flilled in  a  gbfs  retort  fet  in  a  water-bath,  an  exceed- 
ingly fragrant  and  volatile  fpirit  comes  over,  11  ft-  d  in 
medicine  as  a  diuretic  and  cooler,  under  the  name  of 
fpiritus  nitri  dulcts.  This  liquor  is  not  acid  ;  nor  has  Spirkut  ni- 
whit  remains  in  the  retort  any  more  the  characteriftics  tri  dulcis. 
of  nitrous  acid,  which  feems  to  be  entirely  decompofed 
in  thisprocefs.     (See  the  following  article.) 

With  the  nitrous  acid  and  fpirit  of  wine,  may  alfo  Nitrous  t- 
be  made  an  exceedingly  volatile  liquor,  called  nitrous  then 
ether,  to  diftingmfh    it  from   the    vitriolic   sbovemen- 
lioned.     The  proportions  of  nitrous  acid  and  fpirit  of 
wine  to  each  other  for  nitrous  ether,  are  two  of  the  acid 
by  weight  to  three  of  the  fpirit.     Dr  Black's  procefs 
for  making   it  is    as  follows.     Take   four  ounces   of 
ftrong  phlogifticated  nitrous  acid  ;   and  having  cooled 
it  by  putting  it  into  a  mixture  of  fait  and   fnow,  or 
into  water  cooled  very  near  the  freezing  point,  by  put- 
ling  pieces  of  ice  into  it,    he   puts   it  into   a   phial, 
and  pours  upon  it  an  equal  quantity  of  water,  likewife 
cooled  very  low,  in  fuch  a  manner  that  the  water  way 
float  as  much  as  pofJIble  on  the  ftirface  of  the   fpirit. 
Six  ounces  of  ftrong  fpirit  of  wine  are  then  put  in,  fo 
as  to  float  in  like  manner  on  the  furface  of  the  water  ; 
the  phial  is  placed  in  a  veffel  containing  cold  water  : 
and  fo  great  is  the  power  of  cold  in  reftraining  the  ac- 
tion ef  bodies,  that  if  the   mixture  was  too  cold,  no 
ether   would   be    produced;    but  at   the   temperature 
juft  mentioned,  the  ether  begins  to  be  formed  in  a  few 
hours,  with  fome  little  effervefcence,  and  an  expullion 
of  a  fmall  quantity  of  nitrous  air.    We  mufl  provide 
for  the  efcape  of  this  elaftic  fluid,  by  having  an  hole 
in  the  cork,  or  the  veffel  wonld   be   broken.     The 
whole  of  the  ether  will  be  formed  in  a  few  days,  and 
may    be   feparated  from   the    reft  of   the   liquor  by 
means    of  a    funnel,    Jhaped    as   in  PI.  CXXX1V. 

To  procure  the  nitrous  ether  in  large   quantities,  Woulfe'« 
Mr  Woulfe  recommends  the  following  procefs.     Put  procefs  for 
into  a  retort  four  pounds  of  nitre,  then  mix  together  procuring 
four  pounds  of  vitriolic  acid,  and  three  pounds  five  !t  m  lan?c 
ounces  of  fpirit  of  wine.     Thefe  are  poured  on   t]1e  1uaimtie*- 
nitre  by  adding  only  two  ounces  at  a  time  :  the  vi- 
triolic acid  ac~ting  on  the  nitre,  produces  a  fufheient 
degree  of  heat  ;  and  the  acid  of  the  nitre  uniting  with 
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the  fpirit,  forms  a  nitrons  ether,  which  flies  off" from 
the  mixture,  and  is  condenfed  in  a  number  of  veffels 
piaced  in  cold  water. — To  obtain  good  nitrous  ether 
readily,  and  at  one  diflillation,  Mr  Dollfufs  advifes  to 
diftil  four  parts  of  nitre  of  manganefe,  four  of  vitriolic 
acid,  and  eight  parts  of  fpirit  of  wine. 

Macquer  fuppofes  that  ether  is  the  molt  oily  part 
or  quinteffe'nee  of  fpirit  of  wine.  But  it  cannot  be 
proved  that  ether  contains  any  oil.  And,  befides,  if 
this  were  the  cafe,  thbfe  acids  which  have  the  ftrongeft 
attraction  for  water  would  produce  the  greateft  quan- 
tity of  ether  ;  which  is  found  nor  to  be  the  cafe  :  and  it 
is  moil  probable  that  ether  is  produced  by  a  combina- 
tion of  fome  part  of  the  ucid  with  a  portion,  particu- 
larly the  inflammable  part,  of  the  fpirit  of  wine  ;  and. 
it  has  been  (hown  by  chemical  experiments,  that  every 
kind  of  ether  contains  a  part  of  the  acid  employed. 
Dr  Black  himfelf  has  formed  ether  without  any  fpirit 
at  all,  by  expofmg  nitrous  acid  highly  phlogiiticated 
for  fomc  months  to  the  light  of  the  fun.  This  was 
owing  to  the  attraction  of  the  principle  of  inflamma- 
bility ;  which  it  is  well  known  that  light  has  the  power 
of  affording  to  bodies  that  attraift  it  with  force. 

Nitrous  Acid   decomposed, 

I.  By  Effential  Oils.  If  equal  quantities  of  ftrong 
nitrous  acid  and  oil  of  cloves  are.  poured  into  the  fame 
velTel,  the  mixture  infUmly  takes  fire  ;  both  acid  and 
oil  burning  with  great  fury  till  only  a  light  fpongy  coal 
remains.  Dr  Lewis  oblerves,  that  this  experiment 
does  not  always  fucceed,  and  that  there  are  but  few 
oils  which. can  be  fired  with  certainty,  without  attend- 
ing to  a  particular  circumftance  firft  difcovered  by  M. 
Rouelle,  and  communicated  in  the  French  Memoirs 
for  the  year  1747.  "  On  letting  fall  into  the  oil  equal 
its  quantity  of  acid,  the  mixture  effervefces,  fwells, 
and  a  light  fungous  coal  arifes :  a  little  more  of  the  acid 
poured  upon  this  coal  fets  it  inftantly  on  fire.  By  this 
method  almoft  all  the  diftilled  oils  may  be  fired  by  fpi- 
rit of  nitre  of  moderate  ftrength.  ExprelTed  oils  alfo 
may  be  fet  on  fire  by  a  mixture  of  the  nitrous  acid  and 
oil  of  vitriol  ;  the  ufe  of  which  laft  feems  to  be  to  ab- 
forb  the  aqueous  humidity  of  the  fpirit  of  nitre, 

II.  By  Charcoal.  By  this  fubftance  the  nitrous  acid 
cannot  be  conveniently  decompofed,  unlefs  it  is  combi- 
ned with  an  alkaline  or  metallic  bafe.  For  the  purpofe 
of  decompofing  the  acid,  common  faltpetre  is  molt 
convenient.  The  proportions  recommended  by  Dr 
Lewis  for  alkalifating  nitre,  are  four  ounces  of  the  fait 
to  five  drachms  of  powdered  charcoal.  If  thefe  are 
carefully  mixed,  and  injected  by  little  and  little  into  a 
tubulated  retort  made  red  hot,  and  fitted  with  a  large 
receiver  and  a  number  of  adopters,  a  violent  deflagra- 
tion will  enfue  on  every  addition,  attended  with  a  great 
quantity  of  air,  and  fome  vapours  which  will  circulate 
for  fome  time,  and  then  condenfe  in  the  veffels.  This 
liquor  is  called  clyjfus  of  nitre.  If  fulphur  is  ufed  inftead 
of  nitre,  the  clyfTus  is  of  a  different  kind,  confuting  of 
a  mixture  of  the  nitrous  and  vitriolic  acids.  The  re- 
fiduum,  when  charcoal  is  ufed,  is  a  very  ftrong  and  pure 
alkali  ;  with  fulphur  it  is  vitriolated  tartar.  To  pre- 
vent the  lofs  occafioned  by  the  violent  deflagration, 
when  this  operation  is  performed  in  open  veffels,  Dr 
Black  recommends  to  have  the  materials  fomewhat  moift. 

III.  By  Vinous  Spirits.    In  the  procefs  already  men* 
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tioned  for  mak'wg  fpiritns  nitri  dulcis,  a  total  decompo-  Marine 
filion  of  the  acid   leems  to  take  place  :  for  neither  the  ac'd  and_ 
dulcified  fpirit  itfelf,  nor  the  acid  matter  left  in  the  re-  lts  eomD1" 
tort,  lhow   any  iigns  of  deflagration  with  inflammable 
matters,  which  is  the  peculiar  characteristic  of  nitrous 
acid.  78i 

Mr  Pott  has  given  an  analyfis  of  the  oleaginous  re-  R.efiduum 
fidmim  of  the  dill  illation.  Diftilled  by  a  ftronger  fire,  of  fpirltus 
it  gave  over  a  yellow,  acid,  flightly  empyreumatic  nitri  ^"1S 
fpirit  ;  which  being  faturated  with  fixed  alkali,  the  t"la  pC  * 
liquor  evaporated,  and  the  dry  neutral  fait  laid  on 
burning  coals,  did  not  deflagrate.  After  this  fpirit  a- 
rofe  a  red  cmpyreuinatic  oil  ;  and  in  the  bottom  of 
the  retort  was  left  a  fhining black  mafslike  foot ;  which, 
burnt  in  a  crucible,  left  a  white  fixed  earth,  convert- 
ible by  a  vehement  fire  into  glais.  Another  parcel 
of  the  above  reliduum  was  evaporated  to  the  confilt- 
ence  of  pitch.  In  this  ftate  it  gave  a  yellow  tincture- 
to  fpirit  of  wine,  flamed  vividly  and  quietly  on  burn- 
ing coals,  and  at  laft  fwelled  up  like  bitumen.  Ano- 
ther portion  was  faturated  with  alkaline  ley,  with 
which  it  immediately  effervefced,  and  then  evapora- 
ted as  the  former.  It  gave,  as  before,  a  yellow  colour 
to  rectified  fpirit  of  wine,  and  a  much  deeper  yellow  to 
dulcified  fpirit  of  nitre  ;  and  in  the  fire  difcovered  no 
footftep  of  detonation.  M.  Macquer  fuppofes  this  acid 
to  have  been  not  the  nitrous,  but  the  acetous,  which 
enters  into  the  compofuion  of  the  fpirit  of  wine  ;  and 
his  conjecture  is  now  confirmed  by  late  experiments. 


\  3.     Of  the  Marine  Acid  and  its  Combinations. 


78'i 


This  acid  is  never,  at  leaft  very  rarely,  fonnd  but  Marine  a- 
in  a  ftate  of  fatnration  with  the  mineral  alkali  ;  in  "<*• 
which  cafe  it  forms  the  common  fait  ufed  in  food.  Al- 
moft the  only  exception  to  this  is  human  urine,  and 
perhaps  that  of  fome  other  animals  ;  for  there  the  ma- 
rine acid  is  found  faturated,  not  with  the  mineral,  but 
the  common  vegetable,  fixed  alkali.  From  being  found 
in  fuch  plenty  in  the  waters  of  the  ocean,  it  has  the 
name  of  ?nari?ie  acid.  ^g? 

It  is  commonly  thought  that  this  acid   is  no  other  Marine  a-  jj 
than  the    vitriolic,  fomehow  or  other  difguifed   by  the  cid  thought 
inflammable  principle  j  to  which  fome  have  added  ano-  *°  ^e  tlie, 
ther,  called  by  them  a  mercurial  earth.  fame  with 

TM  r  •  r         u-      r  r  ■  1.  the -vitrio- 

1  he   reaions  given   for  this  fuppofuion,  however,  ]jc- 

are  but  very  flight,  confuting  chiefly  in  the  refem- 
blance  between  the  volatile  vitriolic  acid  and  the  ma- 
rine, both  in  the  white  colour  of  their  vapours,  and 
like  wife  the  great  volatility  of  both.  As  to  the  exift- 
ence  of  that  principle  called  a  mercurial  earth,  it  hath 
never  been  proved  ;  and,  till  that  time,  can  never  be 
allowed  to  be  an  ingredient  in  the  compofuion  of  any 
fubftance  whatever.  As  we  do  not  remember  to  have 
read  of  any  experiments  where  the  marine  acid  was 
directly  produced  from  that  of  vitriol,  we  fhall  con- 
tent ourfelves  with  relating  one  very  remarkable  fad 
which  happened  to  fall  under  our  own  obfervation.  ,784 

As  vitriolated  tartar,  or  Glauber's  fait,  when  fufed  A  tranfjois. 
with  charcoal  duft,  is  converted  into  an  hepar  ful-  tatlon° 
phuris,  attempts  have  been  made  on  this  principle 
to  feparate  the  pure  alkali  from  the  reliduum  of  Glau- 
ber's fpirit  of  nitre  and  fpirit  of  fait.  In  an  attempt 
of  this  kind,  which,  by  the  bye,  proved  unfuccefsful, 
as  all  others  of  the  fame  kind  mutt  do,  30  or  40 
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pounds  of  the  mafs  for  Glauber's  fait  were  fufed  in  a 
ftrong  iron  pot,  with  a  fufficlent  quantity  of  common 
coal  powdered  aad  lifted.  As  the  quantity  of  pow- 
dered coal  was  pretty  large,  the  mafs  was  thereby 
hindered  from  flowing  into  thin  fnfion  ;  and,  that  the 
whole  might  be  perfectly  alkalifated,  it  was  frequent- 
ly flirred  up  with  an  iron  ladle,  and  kept  very  intenfe- 
3y  heated  for  fome  hours.  The  mafs  was  now  taken 
out  by  means  of  an  iron  ladle,  and  laid  on  a  flat  ftone  ; 
and,  as  it  was  but  half  fluid,  every  ladleful  concreted 
into  a  black  irregular  faline  mafs,  which  had  the  ap- 
pearance of  a  cinder  ;  bat  which,  however,  confuted 
of  an  hepar  fulphuris  mixed  with  fome  coal-duft.  As 
there  was  a  conflderable  quantity  of  this  matter,  and 
the  ladlefuls  were  thrown  at  random  above  one  ano- 
ther, it  fo  happened,  that  between  two  or  three  of  the 
pieces,  a  kind  of  chimney  was  formed,  i'o  that  there 
being  a  fmall  draught  of  air  through  the  interfaces, 
and  the  mafles  containing  a  qumtity  of  coal-duft,  the 
internal  parts  were  in  a  ftate  of  ignition,  while  the  ex- 
ternal were  quite  cold.  From  thefe  ignited  places  a 
white  fume  arofe  ;  which  beino-  collected  on  the  colder 
maiTcs,  afliimed  the  form  of  white  flowers.  Thefe  were 
found  to  be  genuine  fal  ammoniac,  compofed  of  a  vola- 
tile alkali  and  marine  acid  ;  both  of  which  we  have 
the  greateft  reafon  to  think  were  produced  at  that  very 
time,  and  that  a  double  tranfrmifation  took  place  ; 
namely,  of  the  vitriolic  acid  into  the  marine,  and  of 
the  fixed  alkali  into  the  volatile.  Our  reifons  for  be- 
ing of  this  opinion  are,  1.  That  the  matter  had  been 
fubjecled  to  inch  an  extreme  and  long  continued  heat, 
that,  had  any  fal  ammoniac  been  pre  exiftent  in  the 
mixture,  it  muft  have  certainly  been  difnpated,  as  this 
fait  always  fublimes  with  a  degree  of  heat  below  ig- 
nition. 2.  Though  the  matter  was  taken  out  of  the  pot 
of  a  very  intenfe  red  heat,  fo  that  the  faline  part  was 
evidently  melted,  yet  no  ammoniacal  fume  iilued  from  it 
at  that  time,  nor  till  the  maffes  had  been  for  fome  time 
expofed  to  the  air,  and  were  become  cool,  excepting 
only  thofe  interflices  where  the  air  kept  up  a  burning 
heat,  by  a  fmall  draught  being  formed  from  the  luna- 
tion of  the  faline  mafles.  3.  In  thofe  ignited  places, 
when  cool,  the  fixed  fait  was  entirely  decompofed, 
neither  alkaline  fait,  Glauber's  fait,  fixed  alkali,  nor 
fulphur  remaining  ;  but  the  whole  was  confumed  to  a 
kind  of  ferruginous  allies.  We  are  therefore  of  opi- 
nion, that  the  marine  acid  and  volatile  alkali  are,  in 
fome  cafes,  mere  creatures  of  the  fire,  and  molt  com- 
monly produced  at  the  fame  time,  from  the  flow  com- 
buftion  of  mineral  fubftances.  Hence,  where  heaps 
of  hot  cinders  are  thrown  out,  fmall  quantities  of  the 
true  fal  ammoniac  are  always  formed,  when  the  ignited 
ones  happen  to  fall  in  fuch  a  manner  as  to  occahon  a 
fmall  draught  of  air  through  them. 

The  marine  acid,  or  fpirit  of  fait,  is  weaker  than 
■  either  the  vitriolic  or  nitrous  ;  though  Dr  Prieftley 
hath  obferved,  that,  when  concentrated  to  the  utmoft 
degree,  in  which  ftate  it  was  perfectly  invifible  and 
elaflic  as  air,  it  was  then  able  to  feparate  the  nitrous 
acid  from  an  alkali.  In  fome  other  cafes,  too,  it  ap- 
pears not  only  (tronger  than  the  nitrous,  but  even  than 
the  vitriolic;  of  which  we  fhall  take  notice  in  courfe. 
— Mr  Berthollet  fays,  that  he  has  been  able  alfo  to 
procure  the  marine  acid  in  a  folid  ftate,  by  diftilling  it 
in  Mr  Woulfe's  apparatus,  kept  perfectly  cool  with  ice. 
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The  yellow  colour  of  the  marine  acid  is  fometimes  Marine 
owing  to  iron,  which  may  be  -precipitated   from  it  by  ^Cld  axj<^ 
means  of  an  alkali.     In  certain  cafes,  however,  it  ib  lts  coniW- 
obferved   to  have  a  much  darker  and   nearly  a  brown 
colour,  without  containing  the  fmalleft  particle  of  this 
metal. — Mr  Dollfufs  is  of  opinion,   that  the  yellow  co- 
lour of  the  marine  acid   is  owing  to  a  portion  of  de- 
phlogifticated  air  which  it  generally  contains.  A  pretty 
ftrong  proof  that  it  emits  this  kind  of  air  indeed  is, 
that  a  candle  will  burn  longer  in   a  bottle  containing 
fome  marine  acid,   than  it  will  in  an  equal  quantity  of 
common  air. 


I.  To  procure  the  Marine  Acid  by  means  of  the  Vi- 
triolic. 


786 


Put  any  quantity  of  fea-falt  into  a  tubulated  glafs-  Spirit  of 
retort,  to  which  a  large  receiver  is  firmly  luted,  ha-  fea-fak. 
ving  a  quantity  of  water  in  it,  more  or  lets  as  you 
want  your  fpirit  of  fait  to  be  more  or  lefs  ftrong. 
Having  placed  your  retort  in  a  fand-bath,  take  of  con- 
centrated oil  of  vitriol  half  as  much  as  you  put  fait 
into  the  retort.  Through  the  aperture  in  the  upper 
part  of  the  retort,  pour  a  fmall  quantity  of  the  vitrio- 
lic acid  ;  a  violent  effervefcence  will  immediately  a- 
rife,  and  white  vapours  will  afcend,  and  come  over  into 
the  receiver.  Thefe  vapours  are  the  marine  acid  in 
its  mod  concentrated  ftate  ;  and,  as  they  are  very 
greedy  of  moifture,  they  will  unite  with  the  water  in 
a  very  Ihort  time,  unlefs  too  much  oil  of  vitriol  is  put 
in  at  once  ;  in  which  cafe,  part  of  them  will  be  dilii- 
pated  through  the  fmall  hole  in  the  receiver.  When 
you  perceive  the  firft  fumes  condenfed,  add  a  little  more 
oil  of  vitriol,  taking  care  to  flop  the  aperture  of  the 
retort  as  foon  as  you  drop  in  the  vitriolic  acid,  thac 
the  marine  acid  may  not  efcape.  Continue  this  by 
intervals,  till  your  acid  is  all  put  in  ;  and  then  make 
a  very  gentle  fire,  that  the  retort  may  be  no  warmer 
than  the  hand  can  bear.  This  degree  of  heat  muft 
be  continued  a  long  time,  otherwife  very  much  of  the 
acid  will  be  loft.  To  perform  this  operation  perfectly, 
no  more  acid  Ihould  be  forced  over,  than  what  the  wa- 
ter in  the  receiver  can  take  up  ;  and  by  this  means 
the  operator's  patience  will  be  rewarded  with  a  vaftly 
larger  produce  of  acid  than  can  be  procured  by  hafty 
diftillation.  When  the  vapours  become  a  little  more 
fixed,  a  greater  heat  is  neceffury,  but  nothing  equal, 
to  what  the  nitrous  acid  requires.  For  diftilling  fpi- 
rit of  fait,  Mr  Wiegleb  recommends  four  pounds  of 
oil  of  vitriol  to  fix  of  common  fait. — It  may  alfo  be 
obtained  from  the  bittern  remaining  after  the  cry- 
ftallization  of  common  fait,  by  adding  one  pound  of 
oil  of  vitriol  to  five  of  bittern.  It  may  even  be  ob- 
tained from  this  liquid  by  fimple  diftillation  without 
any  additional  acid  ;  but  a  violent  fire  will  then  be  ne- 
ceffary,  and  it  is  almoft  impoflible  to  prevent  the  li- 
quor from  fwelling  and  running  over  the  neck  of  the 
retort  in  the  beginning  of  the  procefs.  787 

The  marine  acid  cannot  be  procured  by  means  ofWhydiftil- 
combinations  of  the  vitriolic  acid  with  metallic  and  ,atlon  of 
earthy  bafes,  as  the  nitrous  is  ;  for  though,  by  means      "1^ 
of  calcined  vitriol,  for  inftance,  the  marine  acid  is  ef-  pe'r^does 
feclually  expelled  from  its  alkaline  bafis,  yet  it  imme-  not  fuc- 
diately  combines  with  the  calx  ot  iron  left  by  the  vi-  ceed, 
triolic  acid,  and  not  only  adheres  obftinately,  but  even 
fublimes  the  metal ;  fo  that  what  little  fpirit  can  be 

ob- 
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Marine       obtained,  is  never  pure.     This   inconvenience  is  not 
acid  and      f0  great  when  uncalcined  copperas  is  made  life  of: 
its  combi-    for   t^e  marjne  acid  has  a   very  ftrong  attraction  to 
nations.       vvatcr  .   which  partly  diffolves  its  union  with  the  me- 
talline calx.     If  gypfiim  is  nfed,  inftead  of  calcined 
vitriol,  not  a  drop  of  fpirit  will  be  obtained.     Alum 
and  fal  catharticus  a  mar  us  amfwer  better. 


Practice, 

true  dephlogifticated  fpirit  of  fait,  will  pafs  over,  and  Marine 
communicate  a  yellow  colour  to  the  air  in  the  receiver;  acid  and 
after  which  the  latter  is  to  be  feparated  from  the  re- its  combi- 
tort.     If  the  paper  has  been  clofcly  applied,   a  quantity 


nations. 
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II.  To  procure  the  Marine  Acid  by  means  of  the 

Nitrous. 


Aqua-regis,  Take  equal  quantities  of  fea-falt  and  Glauber's  fpi- 
rit of  nitre ;  put  the  fait  into  a  retort,  and  pour  on  it 
the  nitrous  acid;  let  them  ftand  for  10  or  12  hours  ; 
then  diftil  with  a  gentle  heat ;  an  acid  liquor  will  come 
dVer,  which  is  a  compound  of  the  nitrous  and  marine 
acids,  called  aqita-regis.  When  the  diftillation  is  fi- 
nifhed,  and  the  veflels  cooled,  pour  back  the  diftilled 
liquor  on  the  mafs  which  is  left  on  the  retort,  and 
diftil  again:  the  fecond  produce  will  be  more  of  the 
nature  of  fpirit  of  fea-falt  than  the  former.  Continue 
to  do  this,  pouring  the  diftilled  liquor  either  on  the 
mafs  left  in  the  retort,  or  upon  frefh  fea-falt,  till  you 
obferve  that  no  nitrous  acid  arifes.  No  experiments 
have  been  made  on  this  fpirit  of  fait,  by  which  we  can 
judge  whether  it  is  different  from  that  procured  by  the 
vitriolic  acid  or  not. 

III.  To  procure  the  Marine  Acid,  by  diftilling  Salt 

per  fe\ 

Spirit  of  Put  into  a  retort  any  quantity  of  common  fait  which 

kit  per fe.  has  noI;  been  dried,  and  diftil  in  a  fand-heat  till  no- 
thing more  will  come  over.  In  the  receiver  you  will 
have  a  liquor  confiderably  more  acid  than  vinegar,  in 
weight  about  the  fourth  part  of  the  fait  employed. 
On  the  dry  fait  left  in  the  retort,  pour  fome  water, 
fomewhat  lefs  in  quantity  than  the  liquor  which  came 
over.  Let  it  ftand  till  the  fait  has  thoroughly  imbi- 
bed the  moifture,  and  then  diftil  again.  You  will  again 
have  an  acid,  but  weaker  than  the  former.  Repeat 
this  fix  or  feven  times  ;  after  which  you  will  obtain 
no  more  marine  acid  in  this  way.  It  has  been  thought 
that  fea-falt  was  capable  of  total  decompofuion  by 
means  of  moifture  alone  ;  but  that  is  found  to  be  a 
miftake.  The  reafon  of  any  acid  being  procurable  in 
this  way,  is  the  impurity  of  the  common  fait,  which  is 
always  mixed  with  a  quantity  of  fal  catharticus  ama- 
rus,  and  of  marine  acid  combined  with  magnefia,  from 
which  laft  it  is  feparable  by  moifture.  If  a  pure  fait 
be  formed  by  combining  marine  acid  with  fait  of  foda, 
no  fpirit  will  be  obtained. 

IV.  To  dephlogifticate  the  Marine  Acid. 

79° 
Marine  a-        The  marine  acid,  when  mixed  either  with  that  of 

cid  de-        nitre  or  with  manganefe,  lofes  thai  peculiar  fmell  by 

phlogifti-    which  it  is  ufually  diftinguifhed,  and  acquires  one  much 

cated  by      more  volatile  and  fuffocating.     When  mixed  with  the 

,      former,  the  compound  is  called  aqua-regia ;  when  fub- 

gf^  jeJted  to  the  action  of  manganefe,  the  product  is  called 

dephlogijlicated  fpirit  of  fait.    The  method  of  procuring 

Seheele's     this  acid  recommended  by  Mr  Scheele  is  as  follows: 

method  of  Mix  common  muriatic  acid  in  any  quantity  with  levi- 

dephlogd-   gate(i  manganefe  in  a  glafs  retort ;   to  which  lute  on 

ticating  it       j  k  blotting  paper  a  receiver  capable  of  containing 
by  manga-     ,  b  r  r  r  & 

*,„*•„  about  12  ounces  or  water,     rut  about  two  drachms  of 

liquid  into  it ;  and  in  about  a  quarter  of  an  hour,  or 

fomewhat  more,  a  quantity  of  elaflic  fluidj  which  is  the 


•hat  of 
nitre  or 
manganefe. 
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of  the  air  will  now  ruth  out  with  fome  violence;  a  cork 
muft  therefore  inftantly  be  put  into  it,  and  another  re- 
ceiver applied,  having  in  like  manner  two  drachms  of 
water  in  ir,  which  will  alfo  be  filled  in  a  fhort  time  ; 
and  thus  may  fcveral  phials  full  of  this  aerial  acid  be 
procured  in  a  fhort  time.  Care  mould  be  taken,  that 
the  retort  be  placed  in  fuch  a  manner  as  that  any  drops 
of  liquid  which  chance  to  arife  may  fall  down  again  in- 
to it.  The  water  put  into  the  receivers  feems  to  con- 
denfe  the  vapours  of  the  marine  acid  ;  and  it  is  moffc 
proper  to  life  fmall  receivers,  on  account  of  the  great 
quantity  of  vapour  which  is  loft  at  every  operation.  70  j 

The  eiFecls  of  this  dephlogifticated  marine  acid,  Properties 
which  can  fcarcely  be  condenfed  into  a  liquid,  are,  1.  of  dephlo- 
The  lute  is  corroded  in  diftillation,  and  the  corks  be-  gifticated 
come  yellow,  as  from  aquafortis.  2.  Paper  coloured  j?.int 
with  lacmus  becomes  nearly  white,  as  well  as  all  vege-  a  " 
table  red,  blue,  and  yellow  flowers;  and  the  fame 
change  is  likewife  produced  upon  the  green  colour  of 
vegetables  ;  nor  can  any  of  thefe  colours  be  recovered 
cither  by  alkalies  or  acids.  3.  fxpreffed  oils  and  ani- 
mal fats,  expofed  to  the  vapour,  become  as  tenacious 
as  turpentine.  4.  Cinnabar  grew  white  on  the  fur- 
race  ;  and  when  it  was  walked,  a  pure  folution  of  corro- 
iive  fublimate  was  obtained  ;  but  fulphur  was  not 
changed.  5.  Green  vitriol  became  red  and  deliquef- 
cent ;  but  white  and  blue  vitriol  remained  unchanged. 
6.  Iron  filings  were  difTolved  ;  and  on  evaporating  the 
folution  to  drynefs,  common  muriatic  acid  was  obtain- 
ed by  diftillation  with  marine  acid.  7.  In  like  man- 
ner all  the  metals,  even  gold  itfelf,  were  difTolved  ;  and 
by  precipitation  with  volatile  alkali,  the  folution  of 
gold  yielded  aurum  fulminans.  8.  The  eauftic  volatile 
alkali  produced  a  white  cloud,  and  enwited  a  number 
of  air-bubbles,  which  on  burftiug  difcharged  an  elaflic 
vapour.  9.  Fixed  alkali  was  changed  into  common 
fair,  which  decrepitated  in  the  fire.  10.  Arfenic  be- 
came dtliquefcent,  infects  died,  and  fire  was  inftanta- 
heoufly  extinguifhed  in  the  vapour.  703 

Thefe  phenomena  proceed  from  the  ftrong  attrac-  Miftake  of 
tion  of  dephlogifticated  marine  acid  for  the  phlogifton  Stahlac- 
it  has  loft ;   and  which  is  one  of  the  elfential  parts  of  it,  counted 
without  which  it  can  fcarce  at  all  be  condei*fed  into  a 
liquor.     "  Perhaps  (fays  Mr  Scheele)   Stahl  obtained 
fuch  a  dephlogifticated  muriatic  acid  by  means  of  iron; 
and  from  the  yellow  colour  of  the  cork  was  led  to  fup- 
pofe  that  the  muriatic  acid  had  been  changed  into  the 
nitrous.     If  you  make  a  mixture  of  manganefe,  muria- 
tic acid,  or  diluted  vitriolic  acid,  and  alcohol  ;  and  af- 
ter fome  days  digeftion  diftil  it  by  a  gentle  fire,  no  ef- 
fervefcence  enfues  :  but  the  fpirit  of  wine  goes  over  ; 
and,  what  is  very  remarkable,  has  a  ftrong  fmell  of 


nitrous  ether. 
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feefe. 


A  new  fait  has  been  produced  by  Mr  Berthollet  from  New  fait 

the  union  of  dephlogifticated  fpirit  of  fait  with  vege-  refemblihg' 

table  alkali.     This  appears  to  be  of  the  nitrous  kind,  nitre,by 

as  having  a  cool  tafte  and  detonating  ftrongly  in  the  vn'f^ 
c  T- 1  j  •  r     1 1  •  1  tholletc 

nre.      1  he  compound  was  in  very  fmall  quantity,  and 

feemed  to  require  more  pure  air  for  its  com pofi tion  than 
an  equal  bulk  of  acid.  The  greateft  part  of  the  fait 
produced  was  the  common  fait  of  Sylvius,  or  digeftive 
fait,  formed  by  a  combination  of  the  phlogifticated  ma- 
rine 
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Marine       rine  acid  with  alkali.    Six  parts  of  the  dephlogifticated 
acid  and      acid  are  required  to   give  their  air  to  one  of  the  fait, 
its  combi-    when  the  fixed  alkali  is  employed,  fome  of  the  dephlo- 
iiations.     ^  gifticated  acid  efcapes  with  the  pare  air;  and  in  gene- 
ral, when  not  expofed  to  a  bright  heat,  the  fait  we  fpeak 
of  is  formed.     Some  of  the  dephlogifticated  acid  re- 
mains in  its  proper  form   after   the  fait  is  made,  and 
may  be  feparated  by  the  volatile  alkali.     It  is  to  be  ob- 
ferved,  that  if  the  cauftic  alkali  be  employed,  and  the 
folution  much  concentrated,  even  though  not  under  the 
influence   of    a  bright  light  (for  it  is  the  light  which 
*  SttAen-  produces  the  extrication  of  the  dephlogifticated  air*), 
%y>  b*  36,  a  great  efFervefcence  will  enfue,  and  a  quantity  of  de- 
ctf'S'  phlogifticated  air  efcape  ;  whence  of  confequence,  little 

fait  can  be  obtained. 

This  fait  is  foluble  in  greater  quantity  in  hot  than  in 
cold  water;  and  not  only  detonates  like  nitre,  but  with 
much  greater  violence.  The  reafon  is,  that,  like  ni- 
tre, it  not  only  contains  dephlogifticated  air,  but  has 
it  in  greater  quantity  ;  an  hundred  grains  of  fait  giving 
75  of  air.  Attempts  have  been  made  to  procure  gun- 
powder by  means  of  this  fait,  but  as  yet  they  have  been 
attended  with  little  fuccefs. 

The  other  properties  of  this  fait  as  yet  difcovered 
are,  that  it  {hoots  into  rhomboidal  cryftals  ;  it  does  not 
precipitate  mercury,  filver,  or  lead,  from  their  folu- 
tions  in  nitrous  acid  ;  and  it  gives  out  its  air  again  in 
fuch  a  pure  ftate  as  fcarcely  to  be  paralleled  in  any  other 
fubftance. 

With  the  mineral  alkali  the  dephlogifticated  acid 
forms  a  deliquefcent  fait,  foluble  in  fpirit  of  wine  ;  and 
which,  even  in  a  fluid  ftate,  detonates  with  burning 
charcoal.  With  lime,  when  fo  far  quenched  that  the 
air  in  its  interfaces  is  feparated,  the  dephlogifticated 
acid  unites  but  weakly.  It  may  be  recovered  from 
the  lime,  however,  provided  the  light  be  obfeure,  with 
very  little  lofs,  and  almoft  unchanged. 

Marine  Acid  combined, 

794 
Sal  digefli-       I.  With  Vegetable  Fixed  Alkali.    This  combination  is 

vusfylvii,  accidentally  formed  after  the  diltillation  of  volatile 
falts,  by  means  of  fait  of  tartar  (fee  Alkaline  Salts).  It 
was  formerly  known  by  the  name  of  fa  I  digeftivus  Sjl- 
vii ;  and  a  procefs  for  making  it  was  inferted  in  the 
difpenfatories,  under  the  name  of  fpiritus  falis  mari- 
?ji  coagulatus ;  but  as  it  has  b^tn  found  to  poifefsno  vir- 
tues fuperior,  or  even  equal,  to  common  fait,  it  is 
fallen  into  difufe. 

The  cryftals  of  this  kind  of  fait  are  not  cubical,  like 
thofe  of  common  fait,  but  parallelepipeds,  and  if  thrown 
into  the  fire  crack  and  leap  about  with  violence.  They 
are  foluble  in  greater  quantity  by  hot  water  than  cold  ; 
and  therefore  are  cryftallized  by  evaporating  the  folu- 
tion to  a  pellicle,  and  then  letting  it  cool. — It  is  very 
remarkable,  that  though  by  a  direct  combination  of 
vitriolic  acid  with  vegetable  fixed  alkali,  the  fait  called 
vitrio/ated  tartar  is  formed  ;  yet  if  this  alkali  is  once 
faturated  with  fpirit  of  fait,  fo  as  to  form  a  fal  digefti- 
vus, upon  the  decompofition  of  this  fait  by  means  of 
oil  of  vitriol,  the  refiuuum  of  the  diftillation  will  not 
be  a  vitriolated  tartar,  but  a  fait  eafily  foluble  in  water, 
and  which  bears  a  ftrong  refcmblance  to  Glauber's 
fait.  Whether,  by  means  of  fpirit  of  fea-falt,  the 
vegetable  alkali  could  be  converted  into  the  mineral, 
er.  fait  of  foda,  h  a  queftion  well  worthy  of  being  folved. 
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II.  With  Mineral  Alkali.    This  combination  is  the  Marine 
common  alimentary  fait,  and  is  never  made  but  for  ex-  acid  and 
periment's  fake  ;  as  the  marine  acid  cannot  be  had  but lts  5onibl" 
from  fea-falt.     For  the  extraction  of  this  fait  from  fea-  natl0"s'    . 
water,  fee  the  article  Salt.  705 

III.  With  Volatile  Alkali.    The  produce  of  this  com- Sal  ammo- 
bination  is  the  common  fal  ammoniac,  which  is  ufed  siac 

in  different  arts,  and  which  has  the  property  of  making 
tin  unite  very  readily  with  iron  and  copper,  fo  is  much 
ufed  by  copperfmiths  and  in  the  manufactory  of  tinned 
iron. 

Sal  ammoniac  is  ufually  fold  in  large  femi-tranfparent 
cakes,  which  are  again  capable  of  being  fublimed  into 
mattes  of  the  like  kind.  If  they  are  dilfolved  in  water,, 
the  fait  very  eafily  (hoots  into  .fmall  cryftals  like  fea- 
thers. Expofed  to  a  moift  air,  it  deliquates.  It  is  one 
of  the  falts  which  produces  the  moft  cold  by  its  folu- 
tion;  fo  as  to  fink  the  thermometer  18  or  20  degrees, 
or  more,  according  to  the  temperature  of  the  atmo- 
fphere.  According  to  Mr  Gellert,  a  folution  of  fat 
ammoniac  has  the  property  of  diffolving  refins.  Ac- 
cording to  Neumann,  the  volatility  of  fal  ammoniac  is 
fo  much  diminifhed  by  repeated  fublimations,  that  at 
laftit  remains  half  fluid  in  the  bottom  of  the  fublime- 
ing  veifel.  In  its  natural  ftate,  it  fublimes  with  a  de- 
gree of  heat  neceflary  to  melr  lead.  Pott  fays,  that  a 
fmall  quantity  of  fal  ammoniac  may  be  produced  by 
diftilling  fea-falt  with  charcoal,  or  with  alum,  or  by 
diftilling  marine  acid  with  Armenian  bole.  The  fame 
author  affirms,  that  the  inflammability  of  fulphur  is  de- 
ftroyed  by  fubliming  it  with  twice  its  quantity  of  fal 
ammoniac.  «  g 

The  method  of  making  this  fait  was  long  unknown  ;  Howmads.. 
and  it  was  imported  from  Egypt,  where  it  was  faid 
to  be  prepared  by  fublimaiion  from  foot  alone,  or 
from  a  mixture  of  fea-falt,  urine,  and  foot.  That  it 
ihould  be  produced  from  foot  alone  is  very  impro- 
bable; and  the  other  method,  from  the  known  prin- 
ciples of  ^hemiftry,  is  abfolntely  impoffible.  The 
compolition cSS  this  fait,  however,  being  once  known,, 
there  remained  no  other  defideratum  than  a  method 
of  procuring  thofe  competent  parts  of  fal  ammoniac 
fufficiently  cheap,  fo  as  to  afford  fal  ammoniac  made 
in  Britain  at  a  price  equally  low  with  what  was  im- 
ported. The  volatile  alkali  is  to  be  procured  in  plenty 
from  animal  fubftances  or  from  foot  ;  and  the  low 
price  of  the  vitriolic  acid  made  from  ftilphur  affords 
an  cafy  method  of  decompofing  fea-falt,  and  obtaining 
its  acid  at  a  low  rate.  A  fal  ammoniac  work  has,  ac- 
cordingly, been  eftablifhed  for  feveral  years  pi  ft  in  Edin- 
burgh ;  the  principal  material  made  choice  of  for  pro- 
curing the  volatile  alkaii  is  foot;  and  though  no  per- 
fons  are  admitted  to  fee  the  work,  the  large  quantities 
of  oil  of  vitriol  brought  into  it,  and  the  quantities  of 
genuine  J'al  wirabile  which  are  there  made,  evidently 
fhow  that  the  procefs  for  making  fal  ammoniac  alfo 
produces  Glauber's  fait,  by  the  decompofmon  of  com- 
mon fait  by  means  of  vitriolic  acid.  The  method  of 
conducting  the  procefs  is  unknown;  but  it  is  plain 
that  there  can  be  no  other  difficulty  than  what  arifta- 
from  the  volatility  of  the  vapours  of  the  alkali  and  of 
the  marine  acid.  In  the  common  way  of  diftilling  thofe 
fubftances,  a  great  part  of  both  is  loft  ;  and  if  it  is  at- 
tempted to  make  fal  ammoniac  by  combining  thefc 
two  when  dilliiled  by  the  common  apparatus,  the  pro- 
duct 
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dace  will  not  pay  the  cod  ;  a  little  ingenuity,  how- 
ever, will  eafily  fugged  different  forms  and  mate- 
rials for  diftilling-vefiels,  by  which  the  marine  acid 
and  volatile  alkali  may  be-  united  without  lofing  a  par- 
ticle of  either. 

If  a  foliation  of  vitriolic  or  Glauber's  fecret  fal  am- 
moniac is  mixed  with  fea-falt,  the  vitriolic  acid  feizes 
the  alkaline  bads  of  the  fea-falt,  and  expels  the  marine 
acid;  which  immediately  unites  with  the  volatile  alkali 
left  by  the  vitriolic  acid,  and  forms  a  true  fal  ammo- 
niac.    If  this  folution  is  now  evaporated  to  drynefs,  and 
the  faline  mafs  fublimed,  the  fal  ammoniac  rifes,  and 
leaves  a  combination  of  vitriolic  acid  and  mineral   al- 
kali at  the  bottom.     This  fixed   mafs  being  diifolved, 
filtered,  and  evaporated,  affords  Glauber's  falts.    This 
has  fometimes  been  thought  a  preferable  method  of 
making   fal  ammoniac,  as  the  trouble  of  diddling  the 
marine  acid   was  thereby  prevented  ;  but  it  is  found 
vaftly  inconvenient  on   another  account,  namely,  that 
when  fal  ammoniac  is  mixed  with  any  fixed  fait,  it  is  al- 
ways more  difficult   of  fublimation,  and   a  part  of  it 
even  remains  entirely  fixed,  or  is  dedroyed.  The  mafs 
of  Glauber's  fait  alfo,  by  reafon  of  the  inflammable 
and  oily  matter  contained  in  impure   volatile  alkalies, 
is  partly  changed  into  a  fulphureous  mafs,  fo  that  the 
folution  refufes  to  crydallize ;   at  lead  the  operation  is 
attended  with  intolerable  trouble. 

IV.  With  Earths.  The  combinations  of  this  acid 
ammoniac,  vvith  earths  of  any  kind  have  never  been  found  applica- 
ble to  any  purpofe,  and  therefore  they  are  feldom  made 
or  inquired  into.  The  combination  with  calcareous 
earth  is  indeed  pretty  frequently  made  accidentally,  in 
the  didillation  of  volatile  alkali  from  fal  ammoniac 
by  means  of  chalk  or  quicklime.  When  melted  in 
a  crucible  and  cooled,  it  appears  luminous  when 
druck,  and  has  been  called  phojphorus  fcintillans.  See 
Earths. 

V.  With  Gold.  The  marine  acid  has  no  action  on 
gold  in  fpi-  gold  in  its  metallic  date,  in  whatever  manner  the  acid 
rit  of  fait.    ije  applied;  but  if  the  metal  is  previoufly  attenuated, 

or  reduced  to  a  calx,  either  by  precipitation  from  aqua- 
regis  or  by  calcination  in  mixture  with  calculable  me- 
tals, this  acid  will  then  perfectly  diffolve,  and  keep  it 
permanently  fufpended.  Gold,  precipitated  from  aqua- 
regis  by  fixed  alkalies,  and  edulcorated  by  repeated 
ablutions,  may  be  diffolved  even  in  a  very  weak  fpirit 
of  fait  by  moderate  digedion.  This  folution  appears 
of  the  fame  yellow  colour  as  that  made  in  aqua-regis; 
gives  the  purple  dain  to  the  fkin,  feathers,  bones, 
and  other  folid  parts  of  animals  ;  the  fame  violet  dain 
to  marble  ;  and  drikes  the  fame  red  colour  with  tin. 
Even  when  common  aqua-regia  is  made  ufe  of  for  the 
mendruum,  it  feems  to  be  chiedy  by  the  marine  acid 
in  that  compound  liquor  that. the  gold  is  held  in  folu- 
tion. In  didillation  the  nitrous  acid  arifes,  and.  the 
marine  acid  remains  combined  with  the  gold  in  a  blood- 
red  mafs,  foluble,  like  mod  of  the  combinations  of  me- 
tallic bodies  with  this  acid,  in  fpirit  of  wine.  If,  to- 
wards the  end  of  the  didillation,  the  fire  is  hadily 
raifed,  part  of  the  gold  didils  in  a  high  faffron -coloured 
liquor;  and  part  fublimes  into  the  neck -af.tJi£-J.'etort 
in  cludersof  long  flender  crydalsof  a  deep  red  colour, 
fufible  in  a  fmall  heat,  deliquating  in  the  air,  and  eafily 
foluble  in  water.  By  repetitions  of  this  procefs  the 
whole  o,f  the  gold  may  be  elevated,  except  a  fmall 
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quantity  of  white  powder  whofe  nature  is  not  known.  Marine 
— This  red  fublimate  of  gold  is  f^ id  to  be  eafily  fufible  acid  and 
with  the  heat  of  one's  hand,  and   to  be  ftiown  by  the  its  combi-    . 
Papids  for  the  blood   of  St  Januarius ;  the    fublimate  "atio"s      , 
contained  in  a  phial,  being  warmed  by  the  hands   of       800 
the  prieds  who  hold  it,  conditutes  the  miracle  of  that  Blood  of  St 
faint's  blood  melting  on  his  birth-day.  Januarius. 

VI.  With  Silver.  Strong  fpirit  of  fait  corrodes  leaf-  _.^01. 
diver  into  a  white  powder,  but  has  no  effect  on  filings  Siver> 
or  larger  maffes  of  the  metal.  If  applied  in  the  form 
of  vapour  to  maffes  of  diver,  and  drongly  heated  at 
the  fame  time,  it  readily  corrodes  them.  Thus,  if  file  - 
ings,  grains,  or  plates,  of  fi'.vtr  are  mixed  with  about 
twice  their  weight  of  mercury  fublimate,  and  expofed 
to  a  moderate  fire,  in  a  retort,  or  other  didilling  veffel, 
a  part  of  the  marine  acid  in  the  fublimate  will  be  fepa- 
rated  and  unite  with  the  diver,  leaving  the  mercury 
to  arife  in  the  form  of  mercurius  dulcis.  Marine  acid 
is  commonly  fuppofed  to  be  incapable  of  diffolving  di- 
ver into  a  liquid  date;  but  Henckel  relates, that  if  red 
diver  ore,  which  confids  of  diver  intimately  mixed 
with  red  arfenic,  be  digeded  in  fpirit  of  fait,  the  di- 
ver will  be  extracted  and  kept  permanently  diffolved.  g02 

The  combination  of  marine  acid  with  diver  is  called  Luna  cor- 
luna  cornea.  The  mod  ready  way  of  preparing  it  is  by  nea. 
diffolving  diver  in  the  nitrous  acid,  and  then  adding 
fpirit  of  lalt,  or  a  folution  of  fea-falt,  when  a  precipitation 
iudantly  enfues;  the  marine  acid  expels  the  nitrous, 
and  uniting  vvith  the  diver,  falls  to  the  bottom  in 
form  of  a  white  powder.  The  fame  precipitation 
would  take  place,  if  a  folution  of  diver  was  made  in  the 
vitriolic  acid.  g0j 

Luna  cornea  weighs  one-fourth  more  than  the  diver  Its  proper- 
employed  ;  yet,  when  perfectly  warned,  it  is  quite  in-  ties, 
dpid  to  the  tade.  It  does  not  diffolve  in  water,  fpi- 
rit of  wine,  aqua-fortis,  or  aqua-regis;  but  is  in  fome 
fmall  degree  acted  upon  by  the  vitriolic  acid.  It 
melts  in  the  fire  as  loon  as  it  grows  red-hot;  and,  on 
cooling,  forms  a  ponderous  brownidi  mafs,  which  be- 
ing cad  into  thin  plates,  becomes  femitranfparcnt,  and 
fomewhat  fiexible,  like  horn  ;  whence  its  name  haia 
cornea.  A  dronger  fire  does  not  expel  the  acid  from 
the  metal,  the  whole  concrete  either  fubliming  entire, 
or  palling  through  the  crucible.  It  totally  diffolves  in 
volatile  alkaline  fpirits  without  any  feparation  of  the 
metal.  Expofed  to  the  fire  in  a  clofe  copper  veffel, 
it  penetrates  the  copper,  and  tinges  it  throughout  of 
a  diver  coloW.  Kunckel  qbferves,  that  when  carefully 
prepared,  melted  in  a  glafs  veffel,  and  differed  to 
cool  dowly,  to  prevent  its  cracking,  it  proves  clear 
and  tranfparent;  and  may  be  turned  into  a  lathe  and 
formed  into  elegant  figures.  He  fuppofes  this  to  be 
the  preparation  which  gave  rife  to  the  notion  of  mal- 
leable glafs.  {>C4 

VII.  With  Copper.  In  the  marine  acid,  copper  dif-  Copper; 
folves  but  dowly.  The  folution,  if  made  without  heat, 
appears  at  fird  brown  ;  but,  on  danding  for  fome  time, 
depodts  a  white  fediment,  and  becomes  green.  On 
adding  frefh  copper,  it  becomes  brown  again,  and  now 
recovers  its  greennefs  more  flowly  than  before.  The 
white  fediment,  on  being  barely  melted,  proves  pure 

and  perfect  copper  of  the  fame  colour  as  at  fird.  Cop- 
per calcined  by  fire  communicaLes  a  reddiih  colour  to 
this  acid. 

VIII.  With  Iron.     The   marine  acid  acts  upon  iron 
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lets,  vehemently  than  the  nitrous,  and  does  not  diilbive 
fo  niuch  ;  neverthelefs,  it  attacks  the  metal  brifkly,  fo 
a.sM}  raife  coniiderable  heat  and  eifervefcence,  and  dii- 
folve  it  into  a  yellow  liquor.  During  the  folution,  an 
inflammable  vapour  arifes  as  in  the  folution  of  this  me- 
tal by  vitriolic  acid.  This  folution  of  iron  does  not 
cryftallize.  If  it  is  evaporated,  it  Laves  a  greeniih 
faline  m.afs,  which  is  fallible  in  fpirit  of  wine,  and  runs 
in  the  air  into  a  aitringent  yellow  liquor.  On  di- 
ftillation,  fome  of  the  acid  feparates,  and  towards  the 
end  of  the  operation  the  fpirit  becomes  yellow.  This 
is  followed  by  a  yellowiih  or  deep  reduiih  fublimate, 
which  gliftens  like  the  fcales  of  fiflies ;  leaving  be- 
hind a  fubftance  which  coniifts  of  thin,  gloiiy  plates, 
like  talc. 

The  folution  of  iron  in  fpirit  of  fait,  with  the  addi- 
tion of  fome  fpirit  of  wine,  is  ufed  in  medicine  as  a 
corroborant,  under  the  name  of  t'mtlura  martis.  The 
fublimate  of  iron  is  alfo  ufed  for  the  fame  purpofe, 
and  called  ens  veneriiy  or  fores  martiales.  It  is  com- 
monly directed  to  be  prepared  by  fubliming  iron  fi- 
lings and  fal  ammoniac  together.  In  the  procefs,  the 
fal  ammoniac  is  partly  decompofed,  and  a  cauftic  al- 
kaline liquor  diftils.  Then  the  undecompofed  fal  am- 
moniac, and  the  martial  fublimate  abovementioned, 
arife  together.  The  fublimate  has  a  deeper  or  lighter 
yellow  colour,  accordingas  it  contains  more  or  lefsiron. 
The  name  ens  veneris  is  improper.  It  was  given  by  Mr 
Boyle,  who  difcovered  this  medicine.  He  imagined itto 
be  a  preparation  of  copper,  having  made  ule  of  a  colco- 
thar  of  vitriol  containing  both  iron  and  copper.  A  me- 
dicine of  this  kind  was  lately  fold  with  great  reputation 
on  the  Continent,  under  the  name  of  Bejntchefs  tiervous 
tintfure.  It  was  introduced  by  M.  Beituchef  Field  Mar- 
ina! in  the  Rufnaa  fervice  :  but  not  long  after  it  came 
into  vogue  in  PrulSa  and  other  northern  kingdoms  of 
Europe  :  it  made  its  appearance  alfo  in  France,  under 
the  name  of  General  de  la  Motte' i  gulden  drops.  This 
happened  through  the  infidelity  of  Beftuchef's  opera- 
tor, who,  for  a  fum  of  money,  violated  the  oath  of 
fecrecy  he  had  taken  to  Beftuchef,  and  difcovered  the 
fecret  to  de  la  Motte.  To  the  latter  it  proved  a  very 
valuable  acquifition  ;  for  he  not  only  procured  a  pa- 
tent for  it  from  the  king  of  France  in  1750,  with  the 
cxcluiive  privilege  of  felling  it,  but  had  a  handfomc 
peniion  fettled  upon  him  ;  felling  his  medicine  bciides 
a  half  a  Louis  d'or  per  phiaL 

The  attention  of  the  public  was  particularly  drawn 
to  thefe  drops,  by  their  remarkable  property  of  lofing 
their  yellow  colour  in  the  fan,  and  regaining  it  in 
the  ihade,  which  induced  many  to  believe  that  they 
contained  gold  ;  and  in  which  opinion  they  were  en- 
couraged by  de  la  Motte.  Even  chemifts  o''  no  little 
reputation  were  deceived  by  this  appearance  ;  and  M. 
Beaume,  imagining  he  had  difcover  d  the  fecret,  pnb- 
Iilh-d  a  preparation  to  the  world  as  the  true  arcanum 
of  la  Motte's  drops.  It  confided  of  a  calx  of  gold 
precipitated  from  aqua-regia  by  means  of  fixed  al- 
kali, and  rediirolved  in  nitrous  acid,  to  which  was  ad- 
ded a  large  quantity  of  fpirit  of  wine.  Others,  how- 
ever, who  could  find  nothing  but  iron  by  an  analyfis 
of  the  drops,  refufed  their  afi'ent  ;  and  at  length,  in 
1780,  M.  Eeatime's  miftake  was  made  evident  by  the 
publication  of  the  procefs  at  the  delire  of  tlie  emprefs 
of  Raffia,  who  gave  3000  rubles  for  the  receipt.  The 
original  recipe  is  perplexed,  tedious,  and  expenfive  -, 
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but  when  deprived  of  its  fVtperfluous  parts,  is  nearly  Marine 
as  follows.     Six  pounds  of  common  pyrites  and  twelve  acid  and 
of  corrolive  fublimate  are  to   be  triturated   together, its  combi- 
and  then  fublimed  fix  or   eight  times  till  all  the  mer-  |iat10"- 
cury  is  expelled.     The  refiduum  is  to  be  boiled  three 
times  with  thrice  its  quantity  of  water,  and  as  often 
filtered,  aud  laftly,  diitilled  to  drynefs.     By   increa- 
fing  the  fire,  a  martial  fait  is  at  laft  fublimed  into  the 
neck  of  the   retort ;   to  three  drachms  of  which  are  to 
be  added  12  ounces  of  highly  rectified  fpirit  of  wine,, 
and  the  whole  expofed  to  the  raysef  the  iun.     This  is 
the  yellow  tincture  ;  but  there  was  alfo  a  white  one, 
which,  however,  feems  to  be  but  of  little  value.     It  is- 
made  by  pouring  on  the  refiduum  of  the  laft  fublima- 
tion   twelve  pounds  of  highly  rectified   fpirit  of  wine, 
and  drawing  it  off  by  a  gentle  diftiliation  after  a  few     ?th  o  g 
days  digeftion. — Mr  Klaproth  imagines,  from  the  fol-  Suppofedto 
lowing  experiment,  that  Beftuchef's  tincture  abforbs  abferb 
phlogiltcn  from    the    rays  of  the  fun.     Ke  poured  a  pMogiflon, 
few  drops  of  a  folution   of  tartar  into    two  ounces  of  from  the 
diitilled  water,  and  divided  this  into  two  parts.     Int&funsrays" 
one  glafs  having  poured  a  few   drops   of  the  tincture 
that  had  not  been   expofed  to  the  fun,  the   iron  was 
precipitated  in  the  ufual  form  of  a  yellow  ochre  ;  but 
on  treating  in  the  fame  manner  a  portion  of  the  tinc- 
ture that  had  been  expofed  to  the  folar  rays,  the  pre- 
cipitate fell  of  a  bluifli  green  colour.  809 

IX.  WithTin.  Though  the  concentrated  marine  acid  Solution  ef 
has  a  greater  attraction  for  tin  than  any  other  acid,  it tin- 
does  not  readily  diilbive  this  metal  while  the  acid  is  in  its 
liquid  ftate;    but  may  be  made  to  diflelve  it  perfectly 
by  the  addition  of  a  fmall    quantity  of  fpirit  of  nitre. 
Neumann  observes,  that  an  ounce  of  fpirit  of  fait,  with, 
only  a  fcruple  of  fpirit  of  nitre,  dillblved  tin  perfectly: 
but  on  inverting  the  proportions,  and  taking  a  fcruple 
of  marine  acid  to  an  ounce  of  the  nitrous,  four  fcru- 
ples,  or  fonr  and  an  half,  of  tin,  were  dillblved  into  a. 
thick  pap;   lome  more  of  the  marine  acid  being  gra- 
dually added,  the  whole  was  dillblved  into  a  clear  li- 
quor.    In  making  thefe  folutions,  a  fmall  quantity  of 
black  matter  ufually  fubfides. 

The  folution  of  tin  is  fometimes  colonrlefs  ;  fome- 
times  of  a  bluiih,  or  yellow  colour,  according  to  dif- 
ferent circumftances  of  the  procefs.  It  is  of  the 
greatcft  confequence  in  dyeing,  by  not  only  heighten- 
ing the  colours,  but  making  them  more  durable  (See 
Dyeing).  It  fheots  into  fmall  cryftals ;  and,  if  in- 
fpjffated,  deliquatcs  in  the  air.  gIO 

Marine  acid  in  its  concentrated  ftate  volatilizes  tin,  Smoking 
and  forms  with  it  a  thick  liquor,  which,  from  its  in-  liquor  of 
ventor,  is  called  fmoking  liquor  of  Li  bavins.  To  pre-  Libavius, 
pare  this  fmoking  liquor,  an  amalgam  muft  be  made 
of  four  parts  of  tin  and  five  of  mercury.  This  amal- 
gam is  to  be  mixed  with  an  equal  weight  of  corro- 
five  mercury,  by  triturating  the  whole  together  in 
a  glafs  mortar.  The  mixture  is  then  to  be  put  into  a 
glafs  retort,  and  the  diftiliation  performed  with  a  fire 
gradually  incre.fed.  A  very  fmokihg  liquor  pafles 
into  the  receiver;  and  towards  the  end  of  the  diftil- 
iation, a  thick,  and  even  concrete  matter.  When 
the  operation  is  fiuiihed,  the  liquor  is  to  be  poured 
quickly  into  a  cryfbtl  glafs-bottle,  witha  glafs  flopper. 
When  this  bottle  is  opened,  a  white,  copious,  thick, 
the  poignant  fume  iflues,  which  remains  long  in  the 
air  without  difappearing. 

The  acid  in  this  liquor  is  far  from  being  faturated, 
J  H  and 
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Marine       and  is  capable  of  ilill  diilblving  much  tin  in  the  ordi- 
aadand      nary  way.     From   this  imperfect  famration,  together 
its  combi-   wj£jj  -lts  concentration,  proceeds  partly  its  property  of 
-    ,     *  -  -  fmokiug  fo   confiderably :    neverthelefs,    fome    other 
caafe  probably  concurs  to   give  it  this  property  ;  for 
though  it  fmokes  infinitely  more  than  the  molt  con- 
centrated  fpirit  of  fait,  its  vapours  are,  notvvithftand- 
ing,  much  lefs  elaflic.     It  has  all  the  other  properties 
of  concentrated  marine  acid  when  imperfectly  faturated 
With  tin.     If  it  is  diluted  with  much  water,  molt  of 
the  metal  feparates  in  light  white  flocks.     In  dyeing, 
it  produces  the  fame  effects  as  folution  of  tin  made  in 
the  common  way.     If  the  diitillation  is  continued  af- 
ter the  fmoking  liquor  of  Libavius  has  come  over,  the 
mercury  of  the  corrofive  fublimate  will  then  arife  in  its 

811  proper  form. 

Lead.  X.  With  Lead.     Marine  acid,  whether  in  its  concen- 

trated or  diluted  ftate,  has  little  eff  eft  upon  lead,  unlefs 
aflifted  by  heat.  If  fpirit  of  fait  is  poured  on  filings  of 
lead,  and  the  heat  is  increafed  fo  as  to  make  the  li- 
quor boil  and  diftil,  a  part  of  the  acid  will  be  retained 
by  the  metal,  which  will  be  corroded  into  a  faline 
mafs ;  and  this,  by  a  repetition  of  the  procefs,  maybe 
dilfolved  into  a  limpid  liquor.  If  lead  is  dillblved  in 
aquafortis,  and  fpirit  of  fea-falt,  or  fea-falt  itfelf,  ad- 
ded, a  precipitation  of  the  metal  enfues  ;  but   if  fome 

812  aqua-regia  is  added,  the  precipitate  is  rediifolved. 
Plumbum        The    combination  of  lead  with  marine   acid,  has, 
comeum.     when  melted,  fome  degree  of  transparency  and  flexi  ■ 

bility  like  horn  ;  whence,  and  from  its  refemblance  to 
lima  cornea,  it  is  caMcft.  plianbum  corneuin.  This  fub- 
itance  is  ufed  in  preparing  phofphorns,  according  to 

813  Mr  Margraaf's  method. 

Quickfii-         XI.  With  (hiickflver.     Marine  acid  in  its  limpid 
Ver-  ftate,  whether  concentrated  or  diluted,  has  no  effect 

upon  quickfilver,  even  when  affifted  by  a  boilmg  heat ; 
but  if  mercury  is  dilfolved  in  the  vitriolic  or  nitrous 
acids,  and  fea-falt,  or  its  fpirit,  is  added  to  the  folu- 
gI4       tion,  it  immediately  precipitates  the  quickfilver  in  the 
Corrofive    fame  manner  as  it  does  filver  or  lead.     Ifconcentra- 
iublimate.    ted  marine  acid,  in  the  form  of  vapour,  and  ftrongly 
heated,  meets  with  mercury  in  the  fame  ftate,  a  very 
intimate  union  takes  place  ;  and  the  produce  is  a  moil 
violent  corrofive  and   poifonous  fait,    called    corrofive 
fublimate  mercury.     This  file  is  foluble,  though   fpa* 
ringly,  in  water  ;  bat  is  far  from  being  perfectly  fatu- 
rated with  mercury  ;  for  it  will  readily  unite  with  al- 
moft  its  own  weight  of  frelh  quickfilver,  and  fublime 
with  it  into  a  folid  white  mafs  (which,  when  leviga* 
ted,  affumes  a  yellowifh  colour)  called  mercur'ws  dulcis, 
815        aquila  alba,  or  calomel. 
Different         There  have  been  many  different  ways  of  preparing 
methods  of  colTofive  mercury,  recommended  by  different  chemifts. 
Neumann  mentions  no  fewer  than  ten.     I.  From  mer- 
cury, common  fait,  nitre,  and  vitriol.     2.  From  mer- 
cury, common  fait,  and  vitriol.     3.  Mercury,  common 
fait,  and  fpirit   of  nitre.     4.   Solution   of  mercury   in 
aquafortis,  and   fait.     5.  Solution  of  mercury   in  a- 
quafortis,  and  fpirit  of  fait,  or  the  white  precipitate. 

6.  Mercury,  common  fait,  nitre,  and  oil  of  vitriol. 

7.  Edulcorated  turbith  mineral,  and  common  fait.  8. 
Red  precipitate,  common  fait,  and  oil  of  vitriol.  9.  E- 
dulcoratedturbitn  mineral,  and  fpirit  of  fait.  10.  Mer- 
cury, fal  ammoniac,  and  oil  of  vitriol. 

From  a  view  of  thefe  different  methods,  it  is  evi- 
dent, that  the  intention  of  them  all  is  to  combine  die 
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marine  acid  with  quickfirver  ;  and  as  this  combination  Marine 
can  be  effected  without  making  ufe  of  the  nitrous  acid   acici  an<* 
the   greateft   chemifts  have   imagined   that  this  acid, lts  comb»- 
whichis  by  far  the  moft  expenfive  of  the  three,  mightbe  ^ions- 
thrown  out  of  the  procefs  altogether,  and  the  fubfimate 
be  more  conveniently  made  by  directly  combining  ma* ' 
rine  acid  and  mercury  in  a  procefs  iimilar  to  the   di* 
ftillation  of  fpirit  of  fait.     This  method  was  formerly 
recommended  by  Kunckel  5  then  publifhed  in  the  me- 
moirs of  the  Academy  of  Sciences  for  1  ^30  ;  and  has 
been  adopted  and  recommended  byDr  Lewis. 

The  procefs  confifts  in  dillblving  mercury  in  the  vi- 
triolic  acid,  as  directed  for  making  turbith  mineral. 
The  white  mafs  remaining  on  the  exficcation  of  this 
folution  is  to  be  triturated  with  an  equal  weight  of 
dried  fait,  and  the  mixture  is  then  to  be  fublimed  in 
afand-heat;  gradually  increafing  the  fire  till  nothing 
more  arifes.  gl(^ 

Neumann  obferves,  that  there  is  a  confiderable  dif-  Difference? 
ference  in  the  quality  of  fublimates  made  by  the  dif-  of  quality, 
ferent  methods  he  mentions;  particularly  in  thofe 
made  with  or  without  nitre.  This  we  have  alfo 
found  to  be  the  cafe  ;  and  that  iublimate  made  with- 
out the  nitrous  acid  is  never  fo  corrofive,  or  foluble  in 
water,  as  that  which  is  made  with  it  s  nor  will  it  af- 
terwards take  up  fo  large  a  quantity  of  crude  mercury 
as  it  otherwife  would,  when  i~t  is  to  be  formed  into 
calomel.  The  above  procefs,  therefore,  tho'  very  con- 
venient and  eafy,  is  to  be  rejected ;  and  fome  other 
in  which  the  nitrous  acid  is  ufed,  fubftituted  in  its 
ftead.  The  reafon  of  thefe  differences  is,  that  the  fpi* 
rit  of  fait  muft  by  fome  means  or  other  be  dephloo-j- 
flicated  before  it  can  unite  in  fufficient  quantity  with 
the  metal,  into  the  compound  defired,  which  is  accom- 
plifhed  by  the  addition  of  nitrous  acid. 

From  Tachenius,  Neumann  gives  us  the  following 
procefs,  which  he  fays  was  the  method  of  making 
fublimate  at  London,  Venice,  and  Amfterdam.  Two 
hundred  and  eighty  pounds  of  quickfilver,  400  pounds 
of  calcined  vitriol,  200  pounds  of  nitre,  the  fame 
quantity  of  common  fait,  and  jo  pounds  of  the  caput 
mortuum  remaining  after  a  former  fublimation,  or 
(in  want  of  ic)  of  the  caput  mortuum  of  aquafortis, 
making,  in  all,  1130  pounds,  are  well  ground,  and 
mixed  together;  then  fet  to  fublime  in  proper  giants 
placed  in  warm  allies,  the  fire  is  increafed  by  degrees, 
and  continued  for  five  days  and  nights.  In  the  making 
filch  large  quantities,  he  fays,  ibme  precautions  are 
neceflary,  and  which  thofe  conftantly  employed  here- 
in are  beft  acquainted  with.  The  principal  are, 
the  due  mixture  of  the  ingredients,  which  in  fome 
places  is  performed  in  the  fame  manner  as  that  of 
the  ingredients  for  gun-powder:  that  a  head  and 
receiver  be  adapted  to  the  fubliming  gkfs,  to  fave 
fome  fpirit  of  nitre  which  will  come  ovel%  (Here 
a  bent  tube  of  glafs  will  anfwer  the  purpofe,  as  al- 
ready mentioned).  The  fire  muft  not  be  raifed"  too 
haftily.  When  the  fublimate  begins  to  form,  the 
alhes  muft  be  removed  a  little  from  the  fides  of  the 
glafs,  or  the  glafs  cautioufly  raifed  up  a  little  from 
the  afhes.  (Thislaft,  wethink,  is  highly  imprudent.) 
Laftly,  the  laboratory  muft  have  a  good  chimney,  ca- 
pable of  carrying  off  the  noxious  fumes.  The  above- 
mentioned  quantities  commonly  yield  360  pounds  of 
fublimate  ;  the  280  pounds  of  quickfilver  gaining  80 
from  the  200  pounds  of  fea-falt.     The  makers  of  fub 
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limatc  in  France,  be  fays,  employ,  in  one  operation, 
only  20  pounds  of  mercury.  This  they  diifoive  in 
aquafortis,  evaporate  the  folution  to  drynefs,  mix  the 
dry  matter  with  20  pounds  of  decrepitated  fea-falt 
and  60  of  calcined  vitriol,  and  then  proceed  to  fubli- 
mation. 

The  above  proceffes,  particularly  the  laft,  are  un- 
exceptionable as  to  the  production  of  a  fublimate  per- 
fectly corrohve ;  but  the  operation,  it  is  evident,  mull 
be  attended  with  coniiderable  difficulty,  by  reafon  of 
the  large  quantity  of  matter  put  into  the  glafs  at  once. 
We  mull  remember,  that  always  on  mixing  a  volatile 
fait  with  a  quantity  of  fixed  matter,  the  fublimation 
of  it  becomes  more  difficult  than  it  would  have  been 
had  no  luch  matter  been  mixed  with  it.  It  is  of 
coniiderable  confequence,  therefore,  in  all  fublima- 
tions,  to  make  the  quantity  of  matter  put  into  the 
glafs  as  little  as  pofiible.  It  would  feem  more  pro- 
per, inftead  of  the  calcined  vitriol  ufed  in  the  pre- 
cedes laft  mentioned,  to  diifoive  the  mercury  in 
the  vitriolic  acid,  as  directed  in  turbith  mineral, 
and  fublime  the  dry  mafs  mixed  with  nitre  and  fea- 
falt. 

It  has  been  faid,  that  corroiive  fublimate  mercury 
was  frequently  adulterated  with  arfenie  ;  and  means 
have  even  been  painted  out  for  detecting  this  fuppo- 
fed  adulteration.  Thefe  means  are,  to  diifoive  a  little 
of  the  fufpected  fait  in  water,  and  add  an  alkaline 
lixivium  to  precipitate  the  mercury.  If  the  precipitate 
was  of  a  black  colour,  it  was  faid  to  be  a  certain  iign 
of  arfenie.  This,  however,  fhows  nothing  at  all,  but 
that  either  the  alkali  contains  fome  inflammable  mat- 
ter, which,  joining  with  the  precipitate,  makes  it  ap- 
pear black  ;  or  that  the  fublimate  is  not  perfectly  cor- 
roiive ;  for  if  a  volatile  alkali  is  poured  on  levigated 
niercurius  dulcis,  the  place  it  touches  is  inftantly  turned 
black. 

Mercurius  dulcis,  or  calomel,  is  prepared  by  mixing 
equal  parts,  or  at  leaft  three  of  quickiilver  with  four 
of  fublimate  ;  after  being  thoroughly  ground  together 
in  a  glafs  or  ftone  mortar,  they  are  to  be  poured 
through  a  long  funnel  into  a  bolt-head,  and  then  fub- 
limed.  The  medicine  has  been  thought  to  be  im- 
proved by  repeated  fublimations,  but  this  is  found  to 
be  a  miftake.  Mr  Beaume  has  found  that  mercu- 
rius dulcis  cannot  be  united  with  corrofive  fublimate 
in  the  way  of  fublimation ;  the  former,  by  reafon  of 
its  fuperior  volatility,  always  rifes  to  the  top  of  the 
veffel. 

XII.  With  Zinc.  This  femimetal  diifolvcs  readily 
in  the  marine  acid  into  a  tranfparent  colourlefs  liquor. 
It  is  volatilized,  as  well  as  moft  other  metallic  fubftan- 
ces  by  this  combination,  as  appears  from  the  follow- 
ing procefs  delivered  by  Neumann. 

"  Equal  parts  of  filings  of  zinc  and  powdered  fal 
ammoniac  being  mixed  together,  and  urged  with  a 
gradual  fire  in  a  retort ;  at  firft  arofe,  in  a  very  gentle 
heat,  an  exceflively  penetrating  volatile  fpirit,  fo  ftrong 
as  to  ftrike  a  man  down  who  fhould  inadvertently  re- 
ceive its  vapour  freely  into  the  nofe.  This  came  over 
in  fubtile  vapours,  and  was  followed  by  a  fpirit  of  fait 
indenfe  white  fumes.  In  an  open  fire,  white  flowers 
fueceeded ;  and  at  length  a  reddiih  and  a  black  butter. 
In  the  bottom  of  the  retort  was  found  a  portion  of  the 
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zinc  in  its  metallic  form,  with  a  little  ponderous  and  Marine 
fixed  butyraceous  matter  which  liquefied  in  the  siir.  fcid and 
The  lump  was  far  more  brittle  than  zinc  ordinarily  is ;  lts  comhl~ 
of  a  reddiih  colour  on  the  outfide,  and  blackiih  within.  "atl0"5. 
The  bottom  of  the  retort  was  variegated  with  yellow 
and  red  colours,  and  looked  extremely  beautiful.    The 
remaining  zinc  was  mixed  afrefh  with  equal  its  weight 
of  fal  ammoniac,  and  the  procefs  repeated.     A  vola- 
tile alkaline  fpirit  and  marine  acid  were  obtained  as 
at  firft ;   and  in  the  retort  was  found  only  a  little  black 
matter.    When  the  zinc  w7as  taken  at  firft  in  twice  the 
quantity  of  the  fal  ammoniac,  the  part  that  preferved 
its  metallic  form  proved  lefs  brittle  than  in  the  forego- 
ing experiment,  and  the  retort  appeared  variegated  in 
the   fame   manner.     On  endeavouring  to  rectify  the 
buttter,  the  retort  parted  in  two  by  the  time  that  one 
half  had  diftilled."    The  nature  of  this  combination  is 
unknown.  g2I 

li.lll.With  Regulus  if  Antimony.  Thisfemimetal  can-  Butter  of 
not  be  united  with  the  marine  acid  unlefs  the  latter  is  antimony. 
in  its  moft  concentrated  ftate.  The  produce  is  an 
exceflively  cauflic  thick  liquid,  called  butter  of  antimo- 
ny. The  procefs  for  obtainining  this  butter  is  fimilar 
to  that  for  diftilling  the  fmoking  fpirit  of  Liba- 
vius.  Either  crude  antimony,  or  its  regulus,  may 
be  ufed  :  for  the  fpirit  of  fait  w  ill  attack  the  regulinc 
part  of  this  mineral  without  touching  the  fulpburcous. 
Three  parts  of  corrofive  fublimate  are  to  be  mixed 
with  one  of  crude  antimony  ;  the  mixture  to  be  di- 
gefted  in  a  retort  fet  in  a  fand-heat  ;  the  marine  acid 
in  the  fublimate  will  unite  with  the  reguline  part  of 
the  antimony.  Upon  increafing  the  fire,  the  regulus 
arifes,  diffolved  in  the  concentrated  acid,  not  into  a  li- 
quid form,  but  that  of  a  thick  unctuous  fubftance  like 
butter,  from  whence  it  takes  its  name.  This  fub- 
ftance liquefies  by  heat,  and  requires  the  cautious  ap. 
plication  of  a  live  coal  to  melt  it  down  from  the  neck 
of  the  retort.  By  rectification,  or  expofure  to  thei 
air,  it  becomes  fluid  like  oil  but  ftill  retains  the  name 
of  butter.  If  water  is  added  to  butter  of  antimony, 
either  when  in  a  butyraceous  form,  or  when  become 
fluid  by  rectification,  the  antimony  is  precipitated  in  3 
white  powder  called  powder  of ' algaroth,  and  improperly 
mercurius  vita.  This  powder  is  a  violent  and  very  un- 
fafe  emetic.  The  butter  itfelf  was  formerly  ufed  as  a 
cauftic ;  but  it  was  totally  neglected  in  the  prefent 
practice,  until  lately  that  it  has  been  recommended  as 
the  moft  proper  material  for  preparing  emetic  tartar. 
(See  below.)  Mr  Dollfufs  recommends  the  following 
method  as  the  belt  for  making  butter  of  antimony  ; 
viz.  two  ounces  and  a  quarter  of  the  grey  calx  of  an- 
timony, eight  ounces  of  common  fait,  and  fix  of  acid 
of  vitriol.  By  diftilling  this  mixture,  ten  ounces  of 
the  antimonial  cauftic  were  obtained ;  and  in  order  to 
determine  the  quantity  of  metal  contained  in  it,  he 
mixed  two  ounces  of  the  cauftic  with  four  ounces  of 
water;  but  thus  fuch  a  ftrong  coagulum  was  formed, 
that  he  was  not  able  to  pour  off  any  of  the  water  even 
after  Handing  24  hours.  The  precipitate,  when  care- 
fully dried,  weighed  50  grains.  The  re fult  was  much 
the  fame  when  glafs  of  antimony  was  ufed,  only  that 
the  precipitate  was  much  more  confiderable  ,  half  an 
ounce  of  the  cauftic  then  yielding  60  grains,  though  at 
another  time  only  50  grains  were  obtained.     In  the  re  • 
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fiduum  or  the  former  experiment  he  found  30  grains  of 
an  earthy  fubftance,  chiefly  a  combination  ©f  calcare- 
ous earth  with  muriatic  acid. 

When  the  mercurius  vitas  precipitates,  the  union  be- 
tween the  marine  acid  and  regulus  is  totally  diffolved  ; 
fo  that  the  powder,  by  frequent  warnings,  becomes  per- 
fectly free  from  every  particle  of  acid,  which  unites 
with  the  water  made  ufe  of,  and  is  then  called  very 
improperly,  philofophic  fpirit  of  vitriol. 

XIV.  With  Regulus  of  Cobalt.  Pure  fpirit  of  fait  dif- 
folves  this  femimetal  into  a  reddifh  yellow  liquor,  which 
immediately  becomes  green  from  a  very  gentle  warmth. 
On  fatarating  the  foliation  with  urinous  fpirits,  the 
precipitate  appears  at  firft  white,  but  afterwards  be- 
comes blue,  and  at  length  yellow.  If  the  nitrous  acid 
is  added  to  folutions  of  regulus  of  cobalt,  they  affume 
a  deep  emerald  green  when  moderately  heated,  and  on 
cooling  become  red  as  at  firft.  Duly  evaporated,  they 
yield  rofe-coloured  cryftals,  which  change  their  colour 
by  heat  in  the  fame  manner.  This  folution  makes  a 
curious  fympathetic  ink,  the  invention  of  which  is 
commonly  afcribed  to  M.  Hellot,  though  he  himfelf 
acknowledges  that  he  received  the  firft  hint  of  it  from 
a  German  chemift  in  1736.  Any  thing  wrote  with 
this  folotion  is  inviiible  when  dry  and  cold  ;  but  af- 
fumes  a  fine  green  colour  when  warm,  and  will  again 
difappear  on  being  cooled  ;  but  if  the  heat  has  been 
too  violent,  the  writing  ftill  appears.  M.  Hellot  ob- 
ferves,  that  if  nitre  or  borax  be  added  to  the  nitrous 
folution,  the  characters  wrote  with  it  become  rofe- 
coloured  when  heated  ;  and  if  fea-falt  is  afterwards 
pafTed  over  them,  they  become  blue ;  that  with  alkali 
fufficient  to  faturate  the  acid,  they  change  purple  and 
red  with  heat. — A  blue  fympathetic  ink  may  be  made 
from  cobalt  in  the  following  manner.  Take  of  an 
earthy  ore  of  cobalt,  as  free  from  iron  as  poflible,  one 
ounce.  Bruife  it,  but  noc  to  too  fine  a  powder.  Then 
put  it  into  a  cylindrical  glafs,  with  16  ounces  of  diftil- 
led vinegar,  and  fet  the  mixture  in  hot  fand  for  the 
fpace  of  fix  days,  ftirring  it  frequently  ;  or  elfe  boil  it 
directly  till  there  remain  but  four  ounces.  Filter  and 
evaporate  it  to  one  half.  If  your  folution  be  of  a  rofe 
colour,  you  may  be  certain  that  your  cobalt  is  of  the 
right  fort.  A  red  brown  colour  is  a  iign  of  the  folu- 
tion containing  iron  ;  in  which  cafe  the  procefs  fails. 
To  two  ounces  of  the  folution  thus  reduced,  add  two 
drachms  of  common  fait — Set  the  whole  in  a  warm 
place  to  diffblve,  and  the  ink  is  made. 

XV.  With  Regulus  of  Arfenic.  This  fubftance  is 
foluble  in  all  acids  ;  but  the  nature  of  the  compounds 
formed  by  fuch  an  union  is  little  known.  If  half  a 
pound  of  regulus  is  diftilred  with  one  pound  of  corro- 
live  fublimate,  a  thin  fmoking  liquor  and  a  butyrace- 
ous  fubftance  will  be  obtained,  as  in  making  the  fmo- 
king liquor  of  Libavius.  By  repeated  rectifications, 
this  butter  may  be  almoft  all  converted  into  fpirit.  If 
equal  parts  of  the  arfenic  and  fublimate  are  ufed,  a  pon- 
derous black  oil  comes  over  along  with  the  fpirit,  which 
cannot  be  mixed  with  it.  By  rectification  in  a  clean 
retort  they  will  become  clear,  but  ftill  will  not  incor- 
porate. If  they  are  now  returned  upon  the  red  mafs 
remaining  in  the  firft  retort,  and  again  diftilled,  a 
much  more  ponderous  oil  than  the  former  will  be  ob- 
tained. 

XVI.  With  InfiammablcSubflaiices.  The  acid  of  fea- 


falt  is  very  little  difpofed  to  contract  any  union  with  Marine 
the  phlogifton,  while  in  a  liquid  ftate  ;  and  much  lefs  acid  and 
fo,  even  in  its  moft  concentrated  ftate,  than  cither  the  its  ^oniD»- 
vitriolic  or  nitrous.  Mr  Beaume,  however,  has  found,  ','atl0°*-  . 
that  a  fmall  quantity  of  ether,  fimilar  to  that  prepared 
with  the  vitriolic  and  nitrous  acids,  may  be  obtained 
by  caufing  the  fumes  of  the  marine  acid  unite  with 
thofe  of  fpirit  of  wine.  Others,  and  particularly  fome 
German  Chemifts,  attempted  to  make  this  liquor,  by 
employing  a  marine  acid  previoufly  combined  with  me- 
tallic fubftances,  fuch  as  butter  of  antimony.  The 
fmoking  liquor  of  Libavius  fidceeds  beft.  If  equal 
parts  of  this  liquor  and  highly  rectified  fpirit  of 
wine  are  diftilled  together,  a  confiderable  quantity  of 
true  ether  is  produced  ;  but  which,  like  the  vitrio- 
lic and  nitrous  ether,  mufc  be  rectified  in  order  to  its 
greater  purity.  The  tin  contained  in  the  fmoking  li- 
quor is  feparated  and  precipitated  in  white  powder.  In 
this  procefs,  the  acid  is  probably  more  difpofed  to 
unite  with  the  fpirit  of  wine,  by  having  already  be- 
gun to  combine  with  the  inflammable  principle  of  the 
metal. — For  marine  ether,  Mr  Dollfufs  recommends  to 
put  into  a  retort  four  ounces  of  digeftive  fait  previouf- 
ly well  dried  and  powdered,  and  two  ounces  of  man- 
ganefe  ;  pouring  upon  this  a  mixture  of  five  ounces  of 
fpirit  of  wine  and  two  of  oil  of  vitriol ;  the  firft  five 
ounces  and  a  half  of  the  diftilled  liquor  being  poured 
back  on  the  refiduum,  and  the  whole  afterwards  drawn 
off  by  a  gentle  heat.  The  fpirit  of  fait  thus  obtained 
had  a  very  penetrating  agreeable  odour,  fomewhat  like 
that  of  nitrous  ether  ;  and  at  firft  fwam  upon  the  top 
of  water  ;  but  at  length  mixed  with  it  on  being  agi- 
tated for  a  long  time.  Towards  the  end  of  the  diftil- 
lation  a  little  oil  was  obtained,  which  did  not  mix 
with  the  water  ;  and  by  the  addition  of  four  ounces 
more  of  fpirit  of  wine,  more  of  the  dulcified  acid  was 
obtained.  With  regard  to  this  kind  of  ether,  however, 
Mr  Weftrumb  denies  that  it  can  be  made  by  any  me- 
thod hitherto  known  ;  and  infifts,  that  all  the  liquids 
as  yet  produced  under  the  name  of  marine  ether  are 
in  reality  dulcified  fpirit  of  fait,  and  not  true  ether, 
which  will  fwim  on  the  top  of  water.  g2j 

Dr  Prieftlcy  has  obferved,  that  the  pure  marine  acid,  Attraction 
when  reduced  to  an  inviiible  aerial  ftate,  has  a  ftrongforphlogif* 
affinity  with  phlogifton ;  fo  that  it  decompofes  many  ton- 
fubftances  that  contain  it,  and  forms  with  them  an  air 
permanently  inflammable.     By  giving  it  more  time,  it 
will  extract  phlogifton  from  dry  wood,  crufts  of  bread 
not  burnt,  dry  fiefh;  and,  what  is  ftill  more  extraordi- 
nary, from  flints.     From  what  has  been  above  related, 
it  appears  that  the  dephlogifticated  fpirit  of  fait  has  a 
very  ftrong  attraction  for  phlogifton. 

Effential  oil  of  mint  abforbed  the  marine  acid  air 
pretty  faft,  and  prefently  became  of  a  deep  brown  co- 
lour. When  taken  out  of  this  air,  it  was  of  the  con* 
fiftence  of  treacle,  and  funk  in  water,  fmelling  different- 
ly from  what  it  did  before  ;  but  ftill  the  fmell  of  the 
mint  was  predominant.  Oil  of  turpentine  was  alfo 
much  thickened  ;  and  became  of  a  deep  brown  colouf> 
by  being  faturat'ed  with  acid  air.  Ether  abforbed  the 
air  very  faft ;  and  became  firft  of  a  turbid  white,  and 
then  of  a  yellow  and  brown  colour.  In  one  night  a 
confiderable  quantity  of  ftrongly  inflammable  air  was 
produced. 

Having  once  faturated  a  quantity  of  ether  with  acid 
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air,  he  admitted  bubbles  of  common  air  to  it,  through 
the  quickiilver  by  which  it  was  confined,  and  ob- 
ferved  that  white  fumes  were  made  in  it,  at  the  en- 
trance of  every  bubble,  for  a  considerable  time.  Ha- 
ving at  another  time,  faturated  a  fmall  quantity  of 
ether  with  this  kind  of  air,  and  the  phial  which  contain- 
ed it  happenning  to  be  overturned,  the  whole  room 
■tfas  inftantly  filled  with  a  white  cloud,  which  had 
very  much  the  fmell  of  ether,  but  peculiarly  ofFenfive. 
Opening  the  door  and  window  of  the  room,  this  light 
cloud  filled  a  long  paflage  and  another  room.  The 
ether,  in  the  mean  time,  was  feemingly  all  vanish- 
ed :  but,  fometime  after,  the  furface  of  the  quickfil- 
ver  in  which  the  experiment  had  been  made  was.  co- 
vered with  a  very  acid  liquor,  arifing  probably  from 
the  rnoifture  in  the  atmofphere,  attracted  from  the  acid 
vapour  with  which  the  ether  had  been  impregnated. 
This  feems  to  {how,  that  however  much  difpofed 
the  marine  acid  may  be  to  unite  with  phlogiftic  mat- 
ters when  in  its  aerial  Hate,  the  attraction  it  has  for 
them  is  but  very  flight,  and  {till  inferior  to  what  it  has 
for  water. 

Camphor  was  prefentry  reduced  into  a  fluid  {bate  by 
imbibing  this  acid  air  ;  but  there  Teemed  to  be  fome- 
thing  of  a  whitifii  fediment  in  it.  After  continuing 
two  days  in  this  fituation,  water  was  admitted  to  it, 
upon  which  the  camphor  immediately  refumed  its  for- 
mer folid  ftate  ;  and  to  appearance  was  the  fame  fub- 
ftance  that  it  had  been  before. 

Strong  concentrated  oil  of  vitriol,  being  put  to  ma- 
rine acid  air,  was  not  at  all  affected  by  it  in  a  day  and 
a  night.  In  order  to  try  whether  it  would  not  have 
more  power  in  a  condenfed  ftate,  it  was  comprefled 
with  an  additional  atmofphere  ;  but,  on  taking  off  this, 
the  air  expanded  again,  and  was  not  in  the  leaft  di- 
minished. A  quantity  of  ftrong  fpirit  of  nitre  was  alfo 
put  to  it  without  any  fenfible  effect.  From  thefe  laft 
experiments  it  appears,  that  the  marine  acid  is  not  able 
to  difloge  the  other  acids  from  their  union  with  water. 

Befides  the  acids  already  mentioned,  Mr  Homberg 
defcribes  an  artificial  one  generated  by  mixing  two 
ounces  and  a  half  of  luna  cornea,  with  an  ounce  and 
a  half  of  tin  calcined  alone  and  without  addition,  by 
means  of  fire.  The  mixture  is  to  be  expofed  to  a 
naked  fire  in  a  coated  retort,  of  which  two-thirds  ought 
to  be  left  empty  ;  when  a  browniSh  matter,  an  ounce 
and  a  half  in  weight,  will  adhere  to  the  neck  of  the 
retort.  This  matter  is  tin  combined  with  the  marine 
acid,  and  the  reiiduum  is  filver  deprived  of  the  fame 
acid,  which  may  therefore  now  be  melted  together 
without  any  lofs.  The  fublimate,  well  powdered  and 
dried,  is  to  be  equally  divided  into  two  phials,  and 
fublimed ;  by  repeating  which  operation  two  or  three 
times,  a  volatile  fait,  of  an  acid  nature,  very  white  and 
tranfparent,  is  obtained.  The  refiduum  of  thefe  fubli- 
matlons  is  always  calx  of  tin. 

§  4.  Of  the  Fluor  Acid. 

This  acid  was  difcovered  fome  time  ago  by  Mr  Mar- 
graaf,  and  more  fully  inveftigated  by  Mr  Scheele. 
The  experiments  by  which  it  was  originally  produced, 
and  its  properties  afcertained,  are  as  follows  : 

I.  Two  ounces  of  concentrated  vitriolic  acid  were 
poured  upon  an  equal  quantity  of  fluor,  which  had  been 


previouily  pounded  in  a  glafs  mortar,  and  then  put  in- 
to a  retort,  to  which  a  receiver  was  adapted,  and  the 
juncture  clofed  with  grey  blotting  -paper.  On  the 
application  of  heat,  the  mafs  began  to  effervefce  and 
fwell,  iuvilible  vapours  penetrated  every  where  through 
the  joining  of  the  veflels,  and  towards  the  end  of  the 
procefs  white  vapours  arofe,  which  covered  all  the  in- 
ternal parts  of  the  receiver  with  a  white  powder. — 
The  mafs  remaining  in  the  retort  was  as  hard  as  a 
{tone,  and  could  not  be  taken  out  without  break- 
ing the  veliel.  The  lute  was  quite  corroded  and 
friable. 

II.  The  procefs  was  repeated  exactly  in  the  fame 
manner,  excepting  only  that  a  quantity  of  diftilled  wa- 
ter was  put  into  the  receiver.  A  white  fpot  fcon  be- 
gan to  form  on  the  furface  of  the  w7ater,  juft  in  the 
centre,  and  immediately  under  the  mouth  of  the  re- 
tort. This  fpot  continually  increafed,  till  at  laft  it  co- 
vered the  whole  furface  of  the  water,  forming  a  pretty 
thick  cruft,  which  prevented  the  communication  of  the 
water  with  new  vapours  that  came  over.  On  gently  agi- 
tating the  receiver,  the  cruft  broke,  and  fell  to  the  bot- 
tom ;  foon  after  which  a  new  cruft  like  the  former  was 
produced.  At  laft  the  receiver,  and  foon  after  the  re- 
tort alfo,  became  white  in  the  infide.  The  veflels, 
when  cooled,  were  found  much  corroded  internally.  In 
the  receiver  was  an  acid  liquor  mixed  writh  much  white 
matter,  feparable  by  filtration. 

III.  This  white  matter  when  edulcorated  and  dried, 
{howed  itfelf  to  be  filiceous  earth  by  the  following 
properties.  1.  It  was  rare,  friable,  and  white.  2.  It 
was  not  fenfibly  foluble  in  acids.  3.  It  did  not  make 
a  tough  pafte  with  water,  but  was  loofe  and  incohe- 
rent after  being  dried.  4.  It  diflblved  by  boiling  in 
lixivium  tartari,  and  the  folution  in  cooling  afiiimed 
a  gelatinous  conliftence.  5.  In  its  pure  ftate  it  fuffered 
no  change  in  the  ftrongeft  heat ;  but  when  mixed 
with  alkali,  it  boiled,  frothed  up,  and  formed  a  glafs 
in  a  melting  heat.  6.  It  diflblved  in  borax  without 
fwelling. 

IV.  To  determine  whether  this  earth  was  formed 
during  the  procefs,  he  poured  vitriolic  acid  upon  pow- 
dered fluor  contained  in  a  cylinder  of  brafs  which  was 
clofed  exactly  with  a  cover,  after  having  fufp ended 
over  the  mixture  an  iron  nail  and  a  bit  of  charcoal. 
On  opening  the  veflel  two  hours  afterwards,  he  ftund 
the  nail  and  charcoal  unchanged  ;  but  on  moiftenlng 
them,  he  found  both  covered  with  awhite  powder  in  a 
Short  time.  This  powder  had  all  the  properties  of  iili- 
ceous  earth ;  and  as  in  the  experiment  he  had  made  no 
ufe  of  glafs  veflels,  he  concluded  that  it  did  not  pro- 
ceed from  the  glafs  veflels  as  might  have  been  fufpect- 
ed  from  their  being  fo  much  corroded,  but  was  gene- 
rated in  fome  other  way. 

V.  Having  recompofed  fluor  by  faturating  the  a- 
cid  with  calcareous  earth,  he  treated  the  compound  in 
the  fame  manner  as  the  natural  fluor,  with  a  limilar 
refult  ;  and  repeating  the  experiment  five  times  over, 
he  conftantly  found  the  filiceous  earth  and  acid  dimi- 
nifh  confiderably,  fo  that  at  laft  fcarce  any  mark  of 
acidity  was  left.  Thence  he  concluded,  that  all  the 
fluor  acid  united  itfelf  by  degrees  with  the  vapours  of 
thewater,  and  thus  formed  the  filiceous  earth.  "  It  may 
beobjected(fays  Mr  Scheele),  that  the  rluor  acid  is  per- 
haps already  united  by  nature  with  a  fine  Siliceous  pow- 
der. 
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der,  which  it  volatilizes,  and  carries  over  in  distillation, 
but  leaves  it  as  foon  as  it  finds  water  to  unite  with, 
jult  as  muriatic  acid  parts  with  the  regnlus  of  antimo- 
ny, when  butter  of  antimony  is  dropped  into  water. 
Bat  if  this  was  the  cafe,  the  fiuor  acid  would  leave 
the  whole  quamity  of  filiceous  earth  thus  combined 
with  it  in  the  firft  diltillation,  and  therefore,  lhow  no 
mark  of  its  pre  fence  in  the  following  procelles.  When 
I  put  fpirit  of  wine  into  the  receiver  inftead  of  water 
no  filiceous  earth  was  produced  ;  but  the  alcohol  be- 
came four.  When  I  put  an  unctuous  oil  into  the  re- 
ceiver, all  the  fiuor  acid  penetrated  through  the  crevi- 
ces of  the  lute,  and  neither  united  with  the  oil,  nor 
produced  a  filiceous  earth.  This  happened  alfo  when 
acid  of  vitriol  was  put  into  the  receiver.  If  therefore 
the  filiceous  earth  was  not  a  product  of  each  distillation, 
but,  being  pre vioufly  contained  in  the  acid,  was  only  de- 
polked  from  it  in  confequence  of  the  union  of  the  acid 
with  a  third  fubftance,  I  think  thefiliceous  earth  ought 
equally  to  appear  when  alcohol  was  put  into  the  recei- 
ver, with  which  it  unites,  as  well  as  with  water  ;  but 
as  this  does  not  happen,  I  conclude  that  not  all  the  fi- 
liceous earth,  wlvch  is  depofited  upon  the  furface  of 
water  during  the  diftillationof  the  fiuor  acid,  was  pre- 
vioudy  difi'oved  in  this  acid." 

This  opinion  of  Mr  Scheele  did  not  meet  with  ge- 
neral approbation.  M.  Boullanger  endearoured  to 
lhow,  that  the  fiuor  acid  is  no  other  than  the  muria- 
tic intimately  combined  with  fome  earthy  fubftance  ; 
and  Mr  Monnet  maintained  that  it  is  the  fame  with 
that  of  vitriol  volatilized  by  fome  extraordinary  con- 
nection with  the  fiuor ;  which  opinion  was  alfo 
maintained  by  Doctor  Priefiley.  Mr  Scheele  contefied 
thefe  opinions,  but  found  much  greater  difficulty  in 
fupporting  his  own  opinions  than  in  overthrowing 
thofeof  his  adverfaries.  Boullanger  infifted  that  fiuor 
acid  precipitates  the  folutions  of  filver  and  quicksilver, 
producing  luna  cornea  with  the  former,  and  mer- 
curius  dulcis  with  the  latter.  Mr  Scheele  owns 
that  fiuor  acid  precipitates  both  thefe  metals,  but 
the  precipitate  obtained  is  in  very  fmall  quantity, 
and  the  little  that  is  produced  arifes  only  from  a  fmall 
quantity  of  fea-falt  with  which  the  fiuor,  as  well  as  all 
other  calcareous  fubftances,  is  generally  mixed.  The 
greateft  part  of  the  acid,  therefore,  will  not  precipitate 
the  folutions  of  thefe  metals,  which  it  ought  to  do  up- 
on Mr  Boulanger's  hypothefis.  Mr  Scheele  then 
proceeds  to  (how  a  method  of  feparating  this  fmall 
quantity  of  marine  acid  from  that  of  fiuor.  A  filia- 
tion of  filver  made  with  nitrous  acid  is  to  be  precipi- 
tated with  alkali  of  tartar,  and  as  much  acid  of  fiuor 
poured  upon  the  edulcorated  powder  as  is  fufficient  to 
give  an  excefs  of  acid;  after  which  the  folution  is  to 
be  filtered.  This  folution  of  filver  in  fiuor  acid  is  then 
to  be  dropped  into  that  acid  we  defire  to  purify,  till  no 
more  precipitation  enfues ;  after  which  the  acid  is  filter- 
ed through  grey  paper,  and  diftilled  to  drynefs  in  a 
glafs  retort.  The  aqueous  part  comes  over  firft,  but  is 
foon  followed  by  fiuor  acid,  which  covers  the  infide  of 
both  the  veSTels,  together  with  the  furface  of  the  water 
in  the  receiver,  with  a  thick  filiceous  cruft.  The  acid 
thus  rectified,  does  not  precipitate  folution  of  filver  in 
the  leaft,  or  otherwife  lhow  the  fmalleft  fign  of  muri- 
atic acid. 

That  the  fiuor  acid  is  different  from  that  of  Yitriol 


Mr  Scheele  proved  by  the.following  experiment.    Up-  Fluor  acid 
on  one  ounce  of  pure  levigated  fiuor  with  alkohol,  he  and  its 
poured  three  ounces  of  concentrated  oil  of  vitriol,  and  P^mbina- 
diftilled  the  mixture  in  a  fand-bath,  having  previoully  *wr,s-    _, 
put  12  ounces  of  diftilled  water  into  the  receiver.     He       S-,6 
then  took  other  three  ounces  of  the  fame  acid  diluted  And  irom 
with  24  ounces  of  water,  to  whicli  he  afterwards  ad-  that  of  vi- 
ded  lixivium   tartari  previously  weighed,    till  he  at-  tno^ 
tained  the  exact  point  of  faturation.     After  the  diltil- 
lation he  weighed  the  remaining  lixivium  ;  having  kept 
up  fuch  a  degree  of  heat  for  eight  hours  as  was  not 
fufficient  to  raife  the  vitriolic  acid.     On  breaking  the 
retort,  and  reducing  the  mafs  to  powder  he  boiled  it 
in  a  glafs  vefiel  with  24  ounces  of  water  for  fome  mi- 
nutes; after  which  he  added  juft  as   much  lixivium 
tartari  as  he  had  found  before   to  be  requifite  for   the 
faturation  of  three  ounces  of  the   vitriolic    acid,  and 
continued  the  boiling  for  a  few   minutes  longer.     On 
examining  the  folution,  it  was  found   to  contain  a  vi- 
triolated  tartar  perfectly  neutralized,  neither  acid  nor 
alkali  prevailingin  any  degree  ;  which  ihowed  that  no 
vitriolic    had    palled  into  the  receiver.     The  faline 
matter   being  then  extracted  with  hot  water,  the  re- 
maining earth  was  found  to  weigh  91  drachms.     Two 
drachms  of  this  diflblved  in  muriatic    acid,  excepting 
only  a  fmall  quantity  of  matter  which   feemed  to    be 
fiuor  undecompofed,  and  which  on  being  dried  weigh- 
ed only  nine  grains.     Into  one  part  of  this  folution  he 
poured  fome  acid  of  fugar,  and  into  another  vitriolic 
acid.     The  former  produced  faccharated  lime,  and  the 
latter  gypfum.     A  third  part  was   evaporated  to  dry- 
nefs, and  left  a  deliquefcent  fait ;  and  the   remaining 
part  of  the  earth  burned  in  a  crucible,  produced  a  real 
quicklime.  g 

Thus  it  appeared  that  the  real  bafis  of  fiuor  is  quick-  Quicklime 
lime,  and  likewife  that  the  fiuor  acid  is  different  from  the  bafis  of 
that  of  vitriol,  as  appears  farther  from  the  following  fluor. 
confiderations  :   1.  Pure  fiuor  acid  does  not  precipitate 
terra  ponderofa,  nor  folution   of  lead  in  nitrous  acid, 
2.  The  fame  acid,  when  faturated  with  alkali  of  tar- 
tar, evaporated  to  drynefs,  and  afterwards  melted  with 
powdered  charcoal,  does  not  produce  any  hepar  ful- 
phuris.  g  g 

Mr  Monnet,  in  order  to  fupport  his  hypothefis,    de-  Miflake  cf- 
nies  that  fiuor  contains  any  calcareous  earth.     In  proof  Mr  Mon- 
of  which  he  adduces  the  following  experiment:  E-netonthis 
qual  quantities  of  alkali  and  fiuor  were  melted   toge-  frkjeft. 
ther,  with  little  or  no  change  on  the  mineral ;  for,  af- 
ter having  taken  away  by  lixiviation    the  alkali  em- 
ployed, he  diflblved  the  fiuor  remaining  on  the  filter 
in  nitrous  acid,    adding  vitriolic  acid  to  the  folution ; 
and  becaufe  he  obtained  no  precipitate,  concluded  at 
once,  that  fiuor  contains  no  calcareous  earth.      Mr 
Scheele  on   the  contrary  affirms,  that  all  folutions  of 
fiuor  yield  a  precipitate  of  gypfiim  whenever  vitriolic 
acid  is  added  to  them.     He  explains  Mr  Monnet's 
failure,  by  fuppofing  that  he  had  diluted  his  folution 
with  too  great  a  quantity  of  water.  g, 

Mr  Wiegleb,    diffatisfied  with    the  hypothefis    of  Wiegleb's 
Scheele,  as  well  as  others,  concerning  the  fiuor  acid,  experi- 
began  a  new  fet  of  experiments  on  the  mineral.     Ha-  merits  on 

ving   firft   accurately  repeated    thofe    made  by   Mr  thec  ?nj>\?- 
c,  1  °  1       1  j    1         •        •         •  r  ■•  •        r  of  the  fih- 

Sclieele,  lie  proceeded  to  inquire   into  the  origin  °f  ce0us  eartk 

the  filiceous  earth,  in  the  following  manner  :  Having 
firft  weighed  the  retort  deftined  for  the  experiment  in 
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Fluor  acid  an  accurate  manner,  and  found  that  its  weight  was 
and  its  two  ounces  and  five  drachms,  he  put  into  it  two  oun- 
ces of  calcined  fluor  in  powder,  adding,  by  means  of 
a  a  glafs  tube,  2'-  ounces  of  oil  of  vitriol.  The  retort 
was  then  placed  on  the  furnace  ;  and  a  receiver,  which 
when  empty  weighed  two  ounces,  two  drachms,  and 
30  grains,  and  now  contained  two  ounces  of  diftilled 
water,  was  luted  to  it.  The  diftillation  was  conduct- 
ed with  all  poflible  care,  and  at  kit  pufhed  till  the  re- 
tort grew  red  hot  ;  but  it  was  found  im poflible  to  pre- 
vent a  few  vapours  from  penetrating  through  the  lute. 
Next  day  the  retort,  feparated  from  the  receiver,  was 
found  to  weigh,  together  with  its  contents,  five  oun- 
ces, five  drachms,  and  30  grains  ;  and  confequently  had 
loftin  weightone  ounce,  three  drachms,  and  30  grains, 
The  receiver,  which-,  with  the  water,  had  originally 
Weighed  four  ounces,  two  drachms,  and  30  grains, 
now  weighed  five  ounces  and  three  drachms,  and  had 
therefore  gained  one  ounce  and  30  grains.  This  gain, 
compared  with  the  lofs  of  the  retort,  fhows  that  the 
retort  lofl  more  by  three  drachms  than  the  receiver 
gained  ;  fo  that  thefe  mull  have  undoubtedly  palled 
through  the  luting  in  form  of  vapour. 

To  determine  the  point  in  queftion,  the  empty  vcf- 
fels,  with  what  had  been  put  into  them,  were  accurate- 
ly weighed  ;  when  the  weights  and  lofs  upon  the  whole 
were  found  to  be  as  follows. 


The  empty  retort 
Calcined  fluor 
Oil  of  vitriol 
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Total  weight  before  diftillation 
After  it 

Lofs  of  retort 

The  empty  receiver  weighed 
The  water  put  into  it 

Total  weight  before  diftillation 
Total  weight  after  diftillation 


Gain  of  receiver  -  1     o     30 

Deducing  this  grain  of  weight  in  the  receiver  from 
the  lofs  of  weight  in  the  retort,  we  find,  that  three 
drachms  were  wanting  on  the  whole,  which  muft  un- 
doubtedly, as  already  obferved,  have  been  diflipated 
in  vapour.  The  retort  being  nx>w  broken,  and  the 
dry  earth  both  in  its  neck  and  arch  feparated  as  accn- 
rately  as  poflible,  it  was  found  to  weigh  three  drachms  ; 
the  reliduum  in  the  retort  weighed  three  ounces,  two 
drachms,  and  40  grains.  Now,  as  themafsin  the  re- 
tort had  originally  weighed  four  ounces  and  four 
drachms,  it  appeared,  by  deducting  the  refiduum,  to 
have  raftered,  on  the  whole,  a  lofs  of  one  ounce,  one 
drachm,  and  20  grains.  To  determine  the  lofs  more 
accurately,  the  following  calculations  were  made  : 

oz,  dr.  pr. 

O 

The  white  earth  feparated  from  the  neck 

and  arch  of  the  retort                 -  030 

Gain  of  the  receiver             -  1     o     30 

Loft  in  vapour              -         -         -         -  030 

Total  163 

Here  Mr  Wiegleb  was   furprifed  to  find,   that  the 


matterwhich  came  from  the  retof,  amounted  to  more  Fluor  add 
by  five  drachms  ten  grains  than  the  inafs  in  the  r-ctprt  and  its 
had  loft  of  its  original  weight  •  to  iliaftrate  which  it coml,ina" 
was  neceflary  to    weigh    the  retort  and  receiver   by  V°"a" 
themfelves.     The  pieces  of  the  retort  now  weighed  on- 
ly one  ounce  feven  drachms  and  50  grains  ;   whereas,- 
before  the  procefs,   the  weight  of  the  retort  was  two- 
ounces  five  drachms.     It  appeared,  therefore,    that   k 
had  loft  five  drachms  ten  grains,    the  very    quantity 
which  had  been  gained  by  the  receiver.  This  laft  had 
loft  nothing  of  its  original  weight. 

The  fluid  in  the  receiver  was  next  diluted  with  foul- 
ounces  of  diftilled  water,  and  the  whole  poured  out 
on  a  filter,  in  order  to  feparate  the  earthy  matter 
with  which  it  was  mixed,  and  frelh  waterpoured  up- 
on it  to  take  out  all  the  acid  :  after  which  the  earth 
was  dried,  and  found  to  wreigli57  grains.  The  clear 
liquor  wras  then  diluted  with  more  diftilled  water,  and 
afterwards  precipitated  with  fpiritof  fal  ammoniac  pre- 
pared with  fixed  alkali.  A  brifk  efFervefcence  took 
place  before  any  precipitate  began  to  fall,  but  ceafed 
foon  after  the  precipitation  took  place.  The  whole  mix- 
ture become  gelatinous  ;  and  the  precipitate,  when  dry, 
weighed  two  drachms.  The  whole  quantity  of  earth/ 
therefore,  obtained  in  this  procefs  amounted  to  fi\  e 
drachms  47  grains,  wrhich  is  forty-feven  grains  more 
than  the  retort  had  loft  in  weight.  This  excefs"is,  bv 
our  author,  attributed  to  part  of  the  acid  ftill  adhering 
to  it,  and  to  the  acceflion  of  fome  moifture  from  the 
air;  to  determine  which  he  heated  each  of  the  parcels 
of  earth  red  hot  feparately,  and  thus  reduced  them  to 
four  drachms  52  grains,  which  is  lefs  by  18  grains 
than  the  lofs  of  the  retort,  and  which,  he  is  of  opi- 
nion, muft  have  efcaped  in  the  three  drachms  of  va- 
pour. 840 

From  this  experiment  Mr  Wiegleb  concludes,    that  The  earthy 
the  earth  produced  in  the  diftillation  of  fluor  proceeds  cru^  Pr0" 
neither  from  the  fpar  nor  from  a   combination  of  the  "  fs,    ol" 
acid  with  water,  but  from  the  folution  of  the  glafs  by  of  the    lals 
the   fparry   acid.    To  his    opinion  alfo  Dr   Crell  ac-  diftillii^ 
cedes.     "  In  diftilling fluor  (fays  he)  with    oil  of  vi-  veflels. 
triol,  I  have  found  the  retort    as  well  as  the  receiver 
very  much  corroded.     I  poured  the  acid    obtained  by 
the  procefs  into  a  phial  furnilhed  with  a  glafs  ftopper, 
and  obferved    after  fome   time  conliderable  depofnion. 
I  then   poured   the  liquor  into  another  phial  like  the 
former;  and  that  it  might  neither  on  the    one   hand 
attack    the  glafs,  nor  on  the  other  compofe  filiceous 
earth  with  the  particles   of  water,  according    to    Mr 
Scheele's  hypothelis,  I  added  highly  rectified  fpirit  of 
wine.  I  faw,  however,  after  fome  time,  another  conli- 
derable depofition.    This  feemed  alfo  to  proceed  from 
the  glafs  that  had  been  before  dillblved,  which  the  acid 
let  fall  in  confequence  of  the  gradual  combination  with 
the  fpirit  of  wine  ;  otherwifewe  muft    fuppofe,  what 
to  me  appears  incredible,  that  the  acid  decompofes  the 
fpirit,  attracts  the  water,  and  forms  the  earth."  g4l 

This  lingular  acid  has  been  ftill  further  examined  by  Mr  May- 
Mr  Meyer.  He  informs  us,  that,  among  Mr  Scheele's  er's  exami- 
experiments,  he  was  particularly    ftruck    by  one  in  nation  ° 
which  no  earthy  cruft  was  obtained,  after  putting  fpi-  ^  f' 
rit  of  wine  into  the  receiver.  Mr  Meyer  repeated  this  a' 
experiment,  hoping,  that  when  but  little  fpirit  wasput 
into  the    receiver,  he  might  be  able  to  procure  a  new 
kind  of  ether.  Anounce  of  finely  powdered  fluor,  which 
had  been   previoufly  heated   red  hot,  was   put   into  a 
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glafs  aetort,  to  which  was  fitted  a  receiver  contain- 
ing three  ounces  of  highly  rectified  French  brandy. 
The  diftillation  was  continued  for  three  hours  with 
a  gentle  heat  :  when  the  acid,  having  made  its  way 
through  the  bottom,  put  and  end  to  the  procefs.  No 
cruft  could  be  perceived  on  the  furface  of  the  fpi- 
rit  :  but  in  the  place  where  it  had  been  in  con- 
tact with  the  receiver  there  was  a  thin  ring  of  tranfpa- 
rent  jelly.  The  fame  mixture  of  oil  of  vitriol  and  fluor 
was  therefore  again  put  into  a  retort  of  very  ftrong 
glafs,  and  the  fame  (pirit  put  into  the  receiver.  The 
diftillation  was  conduct  ed  two  hours  with  a  gentle  and 
afterwards  with  a  ftronger,  heat.  When  it  was  half 
over,  the  fpirit  began  to  change  into  a  thin  jelly  ;  and 
at  the  end  of  the  procefs  fome  firmer  pieces  were  found 
at  the  bottom.  Thefe  were  warned  with  fpirit  of 
wine  ;  and  in  order  to  obtain  the  fpirit  together  with 
the  acid  in  a  pure  ftate,  it  was  put  into  a  large  retort, 
and  again  fubjecled  to  difiiLation.  As  the  retort  grew 
warm,  the  opal-coloured  fpirit  became  clear  andfwell- 
ed,  what  remained  becoming  again  gelatinous  ;  a  good 
deal  of  earth  remained  behind,  but  did  not  adhere  firmly 
to  the  retort,  which  was  fmooth  in  the  infide,  though  full 
of  (hallow  excoriations.  It  was  alfo  evident,  that  the 
glafs  was  actually  corroded,  and  that  the  earthy  mat- 
ter is  not  a  mere  cruft  adhering  to  the  infide.  The 
jelly  being  thoroughly  edulcorated,  as  well  as  the  earth 
that  remained  in  the  retort  after  the  rectification,  and 
that  which  was  diilblved  in  the  water  precipitated  by 
fpirit  of  fal  ammoniac,  the  whole  quantity  amounted 
to  two  drachms.  That  which  had  feparated  fpontane- 
oufly  was  femitranfparent.  "  As  this  earth  (fays  he) 
mowed  the  properties  offiliceous  earth,  and  the  glafs, 
which  was  lb  much  corroded,  confifts  in  great  meafure 
of  it,  the  greateft  part  of  it  might  come  from  the  glafs, 
and  the  reft  of  it  perhaps  be  aconftituent  part  of  the  fiuor 
itfelf.  In  order  to  afcertain  this  it  was  necefTary  to  ob- 
tain the  fiuor  acid  quite  free  from  filiceous  earth.  I  there- 
fore expofed  the  ley,  which  I  had  procured  by  the  pre- 
cipitation of  the  earth  with  fal  ammoniac,  to  a  gentle 
evaporation  in  a  (lightly  covered  glafs  veffel.  The  pro- 
duct was  one  drachm  56  grains  of  an  ammoniacal  fait  ; 
the  glafs  did  not  appear  to  have  been  attacked.  Half 
a  drachm  of  this  fait  was  fublimed  in  a  fmall  retort, 
which,  towards  the  end  of  the  operation,  was  laid  on 
the  bare  fire.  No  cruft  appeared  on  the  furface  of  the 
water  in  the  receiver.  At  the  bottom  of  the  retort 
lay  a-  little  flocculent  earth  of  a  light  grey  colour,  above 
which  the  internal  furface  was  covered  with  a  white 
pellicle  that  reflected  various  colours;  and  in  the  neck 
there  was  a  fiiblimate.  The  thin  pellicle  eafily  fepa- 
rated in  many  places  from  the  glafs,  which  was 
fmooth  beneath,  though  not  without  fome  fmall  fur- 
rows. I  poured  water  both  upon  the  ammoniacal  fait 
and  cruft  ;  in  confequence  of  which  it  acquired  a  very 
four  tafte,  and  coloured  the  tincture  of  turnfole  red. 
The  white  cruft  that  was  leftbehind  undiffolved  weigh- 
ed five  grains,  and  melted  into  a  green  glafs  without 
addition.  This  was  nothing  but  the  glafs  that  had 
been  corroded  by  the  fluor  acid  ;  but  as  this  acid  can 
be  fetloofe  only  by  ftrong  heat,  it  had  done  no  more 
than  corrode  the  glafs,  without  palling  over  along  with 
it  in  the  form  of  vapour,  and  then  depofing  it  again 
on  the  water.  For,  upon  pouring  two  drachms  of  oil 
of  vitriol  upon  half  a  drachm  of  this  ammoniacal  fait 


a  little  moiftened,  and  placed  in  a  glafs  retort,  a  great  Fluor  acid" 
foam  arofe,  and  the  thick  vapours  that  afcended  cover-  and  its 
ed  the  water  in  the  receiver  with  a  white  cruft.  A  fcru   c°nitina- 

ple  of  the  fait  on  folution,  left  behind  a  grain  of  earth,  tions• 

which,  as  i  conjecture,  it  had  taken  up  during  theeva-         v       ' 
poration  in  the  glafs  veflel." 

To  prevent  this,  our  author  diftilltd  half  an  ounce 
of  fiuor  with  an  ounce  of  oil  of  vitriol  for  five  hours. 
The  crufts  were  feparated  from  th   water  ;  they  weigh- 
ed, after  being  well  waihed  and  dried,  eleven  grains; 
they  were  white  and  very  iiocculent ;  thirty-two  grains 
of  iiliceous  earth   were  precipitated    from  the  filtered 
water  :  the  ley  was  then  evaporated  in  a  leaden  veflel       843 
and  yielded  80  grains  of  fait.    As  glafs  vefltls  were  no  ExFen- 
1  onger  to    be  trufted,  a  piece  of  a  gun-barrel  furnifhed  ^fth^ 
with  a  cover,  and  terminated  by  a  bent  tube,  intended  to  jron  <jiuil- 
ferve  inftead  of  the  neck  of  a  retort,  was  afterwards  ling  veffel. 
nfed  ;    and  with  this  apparatus  the  following  experi- 
ments were  made  : 

1.  Haifa  drachm  of  the  newly  prepared  fal-ammo- 
niac  was  diftilled  for  two  hours  with  two  drachms  of 
oil  of  vitriol,  into  a  glafs  receiver  containing  an  ounce 
of  water.  No  veftige  of  a  cruft  could  be  perceived  o* 
the  water,  but  fomeearth  wasperccived  in  thereceiver, 
where  the  vapours  having  afcended  through  the  lube, 
came  into  contact  with  the  wet  glafs  ;  and  here  the 
furface  was  become  fenfibly  rough.  On  the  addition 
of  volatile  alkali,  a  few  hocculi  of  filiceous  earth,  a 
mounting  only  to  one-fourth  of  a  grain,  were  thrown 
down  out  of  the  water. 

2.  A  drachm  of  vitriol  was  added  to  a  drachm 
and  an  half  of  the  fait;  but  a  leaden  receiver  was  now 
ufed,  containing  an  ounce  of  water  as  before.  The 
water  acquired  an  unpleafant  fmcll,  but  (howed  no 
figns  of  a  cruft.  On  the  addition  of  fpirit  of  fal  am- 
moniac, a  little  grey  earth  weighing  half  a  grain  fellro 

the  bottom.  g 

3.  A  fcruple  of  this  fait,  mixed  with  an  equal  q-uan-  jjo  cruft 
tity  of  white  land  in  fine  powder,  and  diftilled  with  a  formed  br 
drachm  and  an  half  of  oil  of  vitriol,  into  an  ounce  of  mixing' 
water  in  the  leaden  receiver,  mowed  no  fignof  a  cruft.  fand/witha 
The  water  had  a  putrid  fmell,  and    left  on    the  filter  fa^.con_ 
two  grains  and  an  half  of  grey  earth,  which  ran  under  fi^r^dd. 
the  blow-pipe  into   a  grain   of  lead.     Volatile   alkali 
precipitated  five  grains  of  grey  earth,  which  melted  on 

the  addition  of  a  little  fait  of  tartar   into  a  black  glo- 
bule,  though  the   blow-pipe  alone   made  no   change 

ink'  •  84/ 

4.  To  1 3  grams  of  the  fame  ammoniacal  fait  a  drachm  rjut  a  grcat 

of  oil  of  vitriol  and  two  fcruples  of  green  glafs,  broken  one  by 
into   fmall  pieces,  were  added.     The  iron   tube  had  ufing  pow- 
fcarce  become  warm,  when  a  great  cruft  of  filiceous  dered  glafs> 
earth  was  perceived  on  the  furface  of  the  water,    and 
the  fame  appearance  on  the  moift  fides  of  the  veffel. 
It  did  not,  however,  feem  to  increafe  during  the  re- 
mainder of  the  diftillation.     A  grain  and  a  quarter  of 
earthy  matter  remained  on  the  filter,  coniifting  partly 
of  white  films,  which  ran  under  the  blow -pipe  into  a 
greeniih  glafs. 

5.  To  afcertain  this  matter  ftill  more  clearly,  a. 
different  fpecies  of  mineral  fiuor  was  ufed,  which  be- 
ing diftilled  with  a  double  quantity  of  oil  of  vitriol, 
and  with  a  drachm  of  water  in  the  receiver,  yielded  a 
thin  pellicle  of  the  appearance  of  lead,  but  no  filiceous 
cruft.     Volatile  alkali  threw  down  z*  grains  of  grey 

earUt,. 
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Fluor  acid  earth. — A  drachm  mixed  with  the  fame  quantity  of 
and  its.  pulverized  fand  afforded  a  pellicle  of  lead  interfperfed 
with  a  few  particles  of  white  craft,  which  ran  into 
;  giafs  under  the  blow-pipe.  Volatile  alkali  precipitated 
eight  grains. — A  drachm,  mixed  with  an  equal  quan- 
tity of  green  glafs  reduced  to  powder,  fwelled  a  good 
deal,  and  yielded  a  thick  filiceous  cruft. 

6.  To  a  drachm  of  areen  fluor  that  had  been  heat- 
ed  and  powdered  were  added  two  drachms  of  oil  of 
"  vitriol,  ftill  employing  the  iron  tube.  A  piece  or  wet 
charcoal  was  alio  fufpended  in  the  infide,  a  cover  fixed 
on  the  tube,  and  the  latter  was  heated  for  about  15 
minutes  in  a  fand-bath.  Obferving  now  that  the 
charcoal  was  dry,  and  had  no  earth  upon  it,  a  fcruple 
of  fand  in  fiue  powder  was  added,  the  charcoal  was 
wetted  and  replaced,  but  nothing  appeared.  Some 
bits  of  green  glafs  were  then  thrown  into  the  mixture 
which  inftantly  foamed  up  and  ran  over.  The  char- 
coal was  not  replaced  in  the  tube,  nor  was  it  any 
longer  neceffary,  as  it  gained  a  covering  of  white 
powder  by  being  held  a  very  few  moments  over  the 
846  orifice. 
An  experi-  Mr  Scheele,  in  one  of  his  experiments,  obferves, 
merit  of  Mr  fa^  j^  oblervcd  the  white  powder  on  a  piece  of  char- 


Scheele's 
explained. 


coal  that  had  been  moiitened  and  fufpended  over  fluor 
to  which  vitriolic  acid  was  added.  As  this  experi- 
ment was  made  in  metallic  veifels,  Mr  Meyer  conjec- 
tures, that  the  mortar  ufed  for  reducing  the  fluor  to 
powder  was  of  foft  glafs,  and  that  the  phenomenon 
was  occafioned  by  the  abrafion  of  fome  particles  of 
g  glafs. 

Of  the  7«  T°   determine  whether  the    acid  can  carry  up 

quantity  of  much  more  of  the  filiceous   earth    than  is    fufneient 
filiceous      to  faturate  it,  an    ounce  and   an  half  of  pure  oil  of  vi- 
earth  car-  triol  was  added  in  a  retort  of  glafs,   and  three  ounces 
n?4  aLong  of  water  put  into  the.  receiver.     The  retort  was  cor- 
wit      uor  roc|ecj  trough  [n  an  hour's  time,  and  the  cruft  on  the 
water  weighed  ten   grains      The   liquid  being  then 
filtered  and  divided  into  two  equal  parts,  one  was  pre- 
cipitated with  cauftic  volatile,  and  the  other  with  mild 
fixed  vegetable  alkali.     The  former  yielded  25  grains 
of  filiceous  earth,   and  the  latter  68  grains  of  a  preci- 
pitate, which  flowed  under  the  blow-pipe,    ran  into 
the  pores  of  charcoal,  and  gave   out   ftrong  vapours  of 
flnor  acid.     The  reafon  of  this  difference  fhall  be  ex- 
848       plained  when  we  come  to  treat  of  filiceous  earth. 
Violent  ac-      8.  To   a  mixture  of  half  an  ounce  of  fluor  and  the 
tionof  _      fame  quantity  of  glafs,  in  powder,  12  drachms  of  oil 


spon  glafs . 


of  vitriol  were  put  in  a  fmall  retort,  half  filled  with  the 
mixture.  The  ingredients  acted  upon  each  other  fo 
violently  that  they  rofe  up  into  the  neck  of  the  retort ; 
and  the  operation  being  intermitted  on  account  of  the 
noxious  vapour  they  emitted,  the  retort  was  found  next 
day  covered  with  fafciculated  cryftals  like  hoarfrofl. — 
The  experiment  being  repeated  in  a  more  capacious 
retort,  and  the  mixture  thoroughly  blended  by  agita- 
tion, it  became,  a  thick  mafs,  and  fwelled  like  dough 
in  fermentation  :  the  bottom  of  the  retort  grew  very 
hot,  and  the  filiceous  cruft  appeared  on  three  ounces  of 
water  in  the  receiver.  The  diftillation  being  continu- 
ed for  three  hours,  16  grains  of  iiliceous  earth  were 
found  on  the  furface,  and  the  precipitate  by  volatile 
alkali  weighed  56  grains;  the  retort  was  much  lefs  cor- 
roded than  uflial. 

9.  Thirty  grains  of  this  precipitate,  diflilled  in  a 
Vol.  IV. 
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glafs  retort  with  a  drachm  and  an  half  of  oil  of  vitriol,  Fluor  acid 
produced  no  filiceous  earth  on    the  water  in    the   re-aiui'ts 
ceiver,  or  that  with  which  the 'earth  was  edulcorated.  c.omb"1;i" 
The  ley  of  fluorated   volatile  alkali  was  mixed  with  a  V"n5, 
folution  of  chalk  in  nitrous  acid  till  no  more  precipi- 
tation  took  place.     The  mixture  was  palled  through 
nitrous  acid,  and  the  precipitate  edulcorated.   It  weigh- 
ed, when  dry,  two  drachms  and   36  grains. 

10.  Two  drachms  of  oil  of  vitriol  being  added  to  a 
drachm  of  this  precipitate  contained  in  a  glafs  retort, 
the  precipitate  was  attacked  in  the  cold,  "but  no  cruft 
appeared  ;  the  heat,  however,  was  fcarce  applied,  when 
the  whole  furface  of  the  water  was  covered,  and  the 
fame  phenomena  exhibited  which  are  produced  by  the 
natural  fluor.  g,, 

11.  Mr  Scheele  having  obferved  that  a  mixture  of  Farther 
fluor    as  tranfparent  as    mountain  cryftal,  and    oil  of  proofs  that 
vitriol  in  a  metallic  cylinder,  produced  no  appearance  of the  earthy 
filiceous  earth,  on  a  wet  fponp-e  fufpended  on  theinfide  cru^sPro* 

„..  ■»»_  Ti/i  ,  n     ; f  1  •  ceeds  front 

at  Mr  Meyer  s  requeft  he  made  a  new  experiment  tl,e  „.jafs 
by  adding  oil  of  vitriol  to  portions  of  fluor  of  this  vefTels. 
tranfparent  kind  placed  in  two  tin  cylinders  ;  fome 
filiceous  earth  was  put  into  one,  and  a  wet  fponge 
fufpended  in  both.  The  next  morning  the  fponge 
that  was  fufpended  over  the  cylinder  which  held  the 
filiceous  earth,  was  covered  with  the  white  powder,  but 
no  appearance  of  it  wasfeen  on  the  other.  The  expe- 
riment was  repeated  by  Mr  Meyer  with  the  fame  re- 
fulr,  but  the  white  cruft  did  not  appear  till  after  a 
night's  Handing. 

12.  A  drachm  of  fluor,  mixed  with  two  of  oil  of  vi- 
triol, afforded,  after  a  diftillation  of  two  hours,  a  thin 
film  of  lead  on  the  furface  of  the  water  in  the  receiver, 
but  no  filiceous  earth.  The  fame  mixture  was  after- 
wards diflilled  with  the  nfe  only  of  a  glafs  receiver  in- 
ftead  of  a  lead  one.  In  the  beginning  of  the  diftilla- 
tion a  fmall  fpot  appeared  under  the  neck  of  the  re- 
tort, and  the  neck  itfelf  was  covered  with  white  pow- 
der, bin  it  foon  difappeared  ;  and  though  the  empty 
part  of  the  receiver  was  corroded,  yet  no  more  than 
half  a  grain  of  earth  was  procured. 

Thefe  experiments  fo  clearly  point  out  the  origin 
of  the  filiceous  cruft  on  the  furface  of  the  fluor  acid, 
that  its  exiftence  as  adiftincl  acid  is  now  univerfally 
allowed,  even  by  thofewho  formerly  contended  for  its 
being  only  the  vitriolic  or  fome  other  acid  difguifed. —      g?0 
Experiments  of  a  fimilar  kind  were  made  by  Mr  Wen-  Mr  VVen- 
zel,  who  performed  his  diltillation  in  a  leaden  retort,  zel's  cxpe- 
furniihed  with  a  glafs  receiver.  The  water  was  covered  rinier>ts  >» 
with  a  variegated  cruft,  and  yielded  a  gelatinonspreci-  a  teateH 
pitate  with  fixed  alkali.     On  examining  the  receiver, 
he  found  its  internal  furface  corroded,  fo  that  it  ap- 
peared as  if  it  had  been  rubbed  with  coarfe  fand.     By 
fubfti  tnting  a  leaden  receiver, however,  infteadof  aglafs 
one,  he  obtained  the  acid  entirely  free   from  filiceous 
matter,   and   containing  only   a  fmall  quantity  of  iron 
and  aluminous  earth.  2j  gj0 

The  fluor  acid  may  alfobe  procured  by  the  nitrous,  Fluor  acid 
muriatic,  and  phofphoric  acids. — MrScheele  diflilled  procurable 
one  part  of  the  mineral  with  two  of  concentrated  ni-  ky  nitrous, 
trous  acid.     One    part  went  over    into    the  receiver  Mluna'lc> 
along  with  the  fluor  acid,  and  a  thick  cruft  was  form-  ph01-ic 
cd  on  the  water  of  the  receiver.  The  mafs  remaining  acid, 
in  the  retort  was  calcareous  earth  faturated   with  ni- 
trous acid. 

3  £,  With 
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With  an  equal  quantity  of  marine  acid,  that  of  fluor 
parted  over  into  the  receiver  with  a  large  quantity  of 
the  muriatic  y  the  internal  furface  of  the  receiver,  as 
well  as  of  the  water  contained  in  it,  being  covered 
with  a  white  cruft.  The  refiduum  was  fixed  fal  am- 
moniac. 

Pholphoric  acid  digefted  with  powdered  fluor,  dif- 
folveJ  a  good  deal  of  it ;  and  on  di  Hilling  this  folu- 
tion,  the  fluor  acid  went  over  together  with  the  watery 
particles  of  the  mixture  ;  the  remaining  niafs  in  there- 
tort  had  the  properties  of  the  allies  of  bones. 

The  fluor  acid  procured  in  any  of  thefe  ways  is  not 
diftinguiihable  by  the  fmell  from  that  of  fea-falt:  in 
fome  cafes  it  acts  as  muriatic  acid,  in  others  like  that 
of  tartar  •,  but  in  moft  cafes  it  fhows  properties  peculi- 
ar to  itfelf. 

With  fixed  alkali  the  fluor  acid  forms  a  gelatinous 
and  almoft  infipid  matter,  which  refufes  to  cryftallize. 
By  evaporation  a  faline  mafs  was  obtained,  which  was 
in  weight  only  the  fixth  part  of  the  fixed  alkali  dif. 
folved  ;  did  not  change  the  colour  of  fyrup  of  violets, 
but  precipitated  lime  water,  and  likewife  the  folutions 
of  gypfani  and  Epfom  fait.  With  mineral  alkali 
the  fame  phenomena  were  produced  as  with  the  ve- 
getable. 

Volatile  alkali  with  fluor  acid  formed  likewife  a 
jelly,  which  when  feparated  from  the  liquor  appeared 
to  be  filiceous  earth.  The  clear  liquid  tafted  like  vi- 
triolic ammoniac,  and  fhot  into  very  fmall  cryftals, 
which  by  fublimation  yielded  firft  a  volatile  alkali,  and 
then  a  kind  of  acid  fal  ammoniac.  By  diftillation  with 
chalk  and  water,  all  the  volatile  alkali  quickly  came 
over.  Lime  water  inftantly  threw  down  a  regenerated 
fluor,  which  was  the  cafe  alfo  with  folutions  of  lime 
in  the  nitrous  and  muriatic  acids. — Solution  of  filver 
let  fall  a  powder,  which,  before  the  blow-pipe,  re- 
fumed  its  metallic  form,  the  acid  being  diffipated,  and 
forming  a  white  fpot  on  the  charcoal  round  the  re- 
duced filver.  Solution  of  quicklilver  in  nitrous  acid 
was  precipitated,  and  the  powder  was  entirely  volatile 
in  the  fire  ;  but  a  folution  of  corrofive  fublimate  re- 
mained unchanged.  Lead  was  totally  precipitated 
from  nitrous  acid ;  and  a- -folution  of  Epfom  fait  was 
rendered  turbid.  Oil  of  vitriol  produced  a  fluor  acid 
by  diftillation,  which  formed  at  the  fame  time  a  thick 
emit  on  the  water  of  the  receiver.  The  regenerated 
fluor  procured  either  by  means  of  lime  water  or  folu- 
tions of  the  earth  in  acids,  was  decompofed  by  fixed, 
but  not  by.  volatile  alkali. 

With  lime,  magnelia,  and  earth  of  alum,  this  acid 
became  gelatinous.  Part  of  the  two  laft  were  dif- 
folved. 

Gold  was  not  touched  by  the  fluor  acid  either  alone 
or  mixed  with  that  of  nitre.  Silver,  in  its  metallic 
ftate,  underwent  no  change.  Its  calx,  precipitated  by 
an  alkali,  was  partly  difiblved  ;  but  the  remainder 
formed  an  iufoluble  mafs  at  the  bottom  Vitriolic 
acid  expelled  the  fluor  acid  in  its  ufual  form.  Qjiick- 
filver  was  not  difiblved,  but  its  calx  precipitated  from 
the  nitrous  folution  was  partially  fo.  The  remaining 
infolublc  part  of  the  calx  united  with  the  acid,  and 
formed  a  white  powder,  from  which  the  fluor  acid  was 
expelled  by  the  vitriolic.  The  fame  powder  formed,. 
by  mea'ns  of  the  blow-pipe,  a  yellowiih  glafs  ;  which, 
however,  evaporated  by  degrees,  leaving  a  fmall  glo- 
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bule  of  fixed  glafs  behind.  Lead  was  n®t  difiblved,  Fluor  acid 
but  the  acid  formed  a  fweet  folution  with  its  calx  ;  acid  ancl 
from  whence  the  latter  could  be  precipitated  by  the *ts  fombi- 
acids  of  vitriol,  and  fea-falt,  as  alfo  by  lal  ammoniac.  natie>nSr- 
On  digefting  a  quantity  of  acid  with  calx  of  lead,.  * 
which  had  been  previoufty  digefted  in  the  fame,  a 
fpontaneous  precipitation  took  place.  The  precipi- 
tate melted  eafily  before  the  blow-pipe,  and  ran  into 
metal  ;  but  part,  of  the  glafs  remained  fixed  in  the  fire. 
Copper  was  partially  difiblved,  as  appeared  by  the 
blue  colour  afiumed  by  the  liquid  on  the  addition  of 
volatile  alkali.  The  calx  of  copper  was  eafily  foluble; 
and  the  liquor,  though  gelatinous,  yielded  blue  cryftals, 
partly  of  a  cubic  and  partly  of  an  oblong  form,  from 
which  the  acid  could  not  be  feparated  but  by  heat; 
Iron  was  violently  attacked,  and  gave  out  inflammable 
vapours  during  the  folution.  The  liquor  refufed  to 
cryftallize  ;  but,  by  evaporation,  congealed  into  an 
hard  mafs  after  the  moifture  was  diffipated  ;  and  from 
this  mafs  the  fluor  acid  might  be  expelled  as  ufual  by 
oil  of  vitriol.  The  fame  effect  was  alfo  produced  by 
heat  alone;  the  acid  rifing  in  vapours,  and  leaving  a 
red  ochre  behind.  Calx  of  iron  was  alfo  difiblved,  and 
the  folution  tailed  like  alum  ;  but  it  could  not  be  re- 
duced to  cryftals.  Tin,  bifmuth,  and  regulus  of  co- 
balt, were  not  attacked  in  their  metallic  ftate  ;  but  the 
calces  of  all  of  them  were  folubte.  Regulus  of  anti- 
mony and  powdered  antimony  were  not  fenfibly  acted 
upon.  Zinc  produced  the  fame  effects  as  iron,  ex?- 
cepting  that  the  folution  feemed  more  inclined  to  cry- 
ftallize. gj. 

The  moft  remarkable  property  of  this  acid,  however,  Glafs  cord- 
is its  readily  diflblving  glafs  and  carrying  it  off  in  the  roded  by- 
form  of  vapour.     This  Angular  property  belongs   not this  acid» ss 
only  to  the  pure  acid,  but  alfo  to  the  ammoniacal  fait  ^eU  asthe 
formed  by  combining  it  with  the  volatile    alkali.     Mr  £  its'c'om- 
Wiegleb  informs  us,  that  on  evaporating  to  drynefs,  in  bination  ' 
acupofMifnia  porcelain,   a  folution  of  this   kind  ofwithvola- 
ammoniac,  which  by  its  fmell  fliowed  an  excefs  of  vo-  tile  alkali* 
latile  alkali,  the  glazing  of  the  infide  was  entirely  cor- 
roded, and  the  bottom  left  as  rough  as  a  file.     During 
the  evaporation  the  cup  was  covered  with  white  paper, 
which  when  dry  appeared  full  of  fmall  cryftals  of  an 
acid    tafte,   eafily   diftinguiihable  by  the   naked   eye. 
Thefe,  as  well  as  the  ammoniacal  fait,  powerfully  at- 
tracted the  moifture  of  the  air.  „ 

This  property  of  the  fluor  acid  renders  it  extremely  It  iSve5ry 
difficult    to  be  kept.     Mr    Meyer   informs  us,    that  difficult  to 
having  kept  fome    upwards  of  a  year  in  a  glafs  phial,  be  kept, 
it  corroded  the  glafs  in  many   points  furrounded  with 
concentric  circles,  depofiting  a  powder  which  adhered       856 
to  the    bottom.     He  is  of  opinion  that  golden    vefiels  Goldenvefc 
would  be  moft  proper  for  keeping  this  acid,  as  alfo  for  fels  moft 
making  experiments  on  the  fluor  itfelf.     A  phial  co-  ProPer  for-' 
vered  in   the  infide  with  wax  and  oil  has  been  recom- 
mended for  the  fame  purpofe. 

This  acid,  as  well  as  thofe  of  vitriol,  nitre,  and  fea- 
falt,  has  been  exhibited  by  Dr  Prieftley  in  an  aerial  ley's  expe- 
form.  Having  put  fome  pounded  fpar  into  a  phial,  riments  on 
and  poured  oil  of  vitriol  upon  it,  adopting  at  the  fame  co;ive"ing 
time  the  ufual  apparatus  for  obtaining  air,  he  obferved  *  H?^^ 
that  a   permanent  cloud   was  formed    by    the  vapour . 


this  pur- 
pofe. 

857 
Dr  Prieit- 


ifluing  out  from  the  mouth 

tributed 

;  a 


of  the  tube,  which  he  ; 


air. 


to  the  attachment  of  the  acid  to  the  aqueous 
moifture  of  the  atmofphere.     The  moment  that  water 

came 
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•Salfedau-  came  in  contact  with  this  air,  its  furface  became  opaque 
ws  and  its  and  white  by  a  ftony  film,  which  retarded  the  afcent  of 
the  water,  till  the  air  infinuating  itfelf  through  the 
pores  and  cracks  of  the  crull,  the  water  neceffarily 
role  as  the  air  diminifned  ;  and  breaking  the  crull,  pre- 
fented  a  new  furface  to  the  air,  which  was  immediate- 
ly covered  with  another  cruit.  Thus  one  ftony  in- 
cruftation  was  formed  after  another  till  every  particle 
of  the  air  was  united  to  the  water  ;  and  the  different 
films  being  collected  and  dried,  formed  a  white  pow- 
dery fubftance,  generally  a  little  acid  to  the  tafte  ;  but 
when  waflied  in  much  pure  water,  perfectly  infipid. 
The  property  of  corroding  glafs  he  found  to  belong  to 
the  fluor  acid  air  only  when  hot.  From  ibme  other 
experiments  he  concluded,  that  the  fluor  acid  air  was 
the  fame  with  what  he  had  formerly  obtained  from  vi- 
triolic acid:  but  the  experiments  made  fmce  that  time 
by  various  chemifts,  have  now  convinced  him  that  it  is 
an  acid  of  a  nature  entirely  different  from  all  others. 

By  means  of  the  fluor  acid,  a  new  art  has  been  dif- 
covered,  viz.  that  of  engraving  upon  glafs.  For  this 
purpofe  a  looking-glafs  plate  is  to  be  covered  with 
naelted  wax  or  maftic  ;  and  when  the  coating  becomes 
hard,  it  is  to  be  engraved  upon  by  a  very  fharp  -pointed 
needle  or  other  inftrument  of  that  kind.  A  mixture 
of  oil  of  vitriol  and  fluor  acid  are  then  to  be  put  upon 
the  plate,  and  the  whole  covered  with  an  inverted 
China  veffel,  to  prevent  the  evaporation  of  the  fluor 
acid.  In  two  days  the  glafs  plate  may  be  cleared  of  its 
coating,  when  all  the  traces  of  the  needle  will  be  found 
upon  it. 
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§  5.  Of  the  Sal  Sedatiws,  or  Acid  of  Borax, 


^ound  in  a  This  is  a  faline fubftance  of  a  very  Angular  nature, 
mineral  in  and  till  lately  found  no  where  but  in  borax  itfelf.  Its 
Germany,  origin  in  different  parts  of  the  world  is  related  under 
*c'  the  article  Borax  :  but  fmce  that  article  was  printed, 

we  have  accounts  of  its  being  difcovered  1.  a  mineral 
■of  a  peculiar  kind  found  at  Lunenburg  near  Hartz. 
This  is  frequently  tranfparent,  but  fometimes  alfo  a 
little  opaque,  and  ftrikes  fire  (lightly  with  fteel.  It 
has  hitherto  been  found  only  in  fmall  cryftals  inve- 
loped  in  a  gypfeous  matter.  Thefe  generally  affecl: 
the  cubical  form,  though  they  are  fometimes  irregular, 
and  from  the  truncatures  frequently  appear  to  be  of  dif- 
ferent kinds.  One  of  them  had  fourteen  faces,  fix 
fmall  fquare  planes,  and  eight  hexahedral ;  though  all 
thefe  are  modifications  of  cubes.  Mr  Weftrumb  ana- 
lized  it  with  fome  difficulty  ;  but  at  kit  found  that 
100  parts  of  the  mineral  contained  60  of  fedative  fait, 
ten  of  magnefia,  and  ten  of  calcareous  earth;  of  clay 
■and  flint  five  parts,  fometimes  ten  of  iron,  though  fre- 
quently but  five.  The  fame  acid  has  alfo  been  dif- 
covered in  Peru,  and  a  little  in  Hungary  from  an  ana- 
lyfis  of  petroleum.  This  bitumen  arifes  from  a  rock 
between  Pecklenicza  and  Mofcowina.  It  feems  atfirft 
to  be  white,  but  foon  grows  black  by  expofure  to  the 
air.  It  was  analyfed  by  profeflbr  Winterl,  who  found 
it  to  contain  a  tranfparent  oil  in  a  butyraccous  form, 
and  a  true  fedative  fait,  united  with  the  oil  by  means 
of  an  excefs  of  phlog'fton.  The  fedative  fait  was  firft 
difcovered  by  Bechr,  and  afterwards  more  accurately 
defcribed  by  Homberg ;  but  its  nature  was  at  firft  very 
much  mifunderftood,  being  named  the  narcotic  fait  oj 


vitriol,  on  account  of  the  vitriolic  acid  ufed  in  fepara- Salfedati- 
ting  it  from   the  borax.      From   this  it  is  feparable  vus  and  it » 
either  by  fublimation  or  cryftallization.     The  method  c_cl«bina- 
by   fublimation  is   that  recommended    by    Hombeig.  Vor,s- 
His  procefs  confifts  in  mixing  green  vitriol  with  borax,     2d  858 
diflblving  -them  in  water,  filtering  the  folution,  and  How  pre- 
evaporating  till  a  pellicle  appears  :  the  liquor  is  then  Pared  fro* 
to  be  put  into  a  fmall  glafs  alembic,  and  the  fublima-  bofa1, 
tion  promoted  till  only  a  dry  matter  remains  in   the 
cucurbit.     During   this  operation,    the  liquor  pafles 
into  the  receiver;  but  the  internal  furface  of  the  capi- 
tal is  covered  with  a  faline  matter  forming  very  fmall, 
thin,  laminated  cryftals,  very  fhining,  and  very  light. 
This  is  the  fedative  fait.     The  capital  is  then  to  be 
unluted,  and  the  adhering  fait  fwept  oft" with  a  feather ; 
tlte  part  of  the  liquor  which  pafl'ed  laft  into  the  re- 
ceiver, is  to  be  poured  on  the  dry  matter  in  the  cu- 
curbit ;  and  a  new  fublimation  is  to  be  promoted  as 
before,  by  diftilling  till  the  matter  in  the  cucurbit  is 
dry.     Thefe  operations  are  to  be  frequently  repeated 
in  the  fame  manner,  till  no  more  fedative  fait  can  be 
obtained. 

To  obtain  the  fedative  fait  by  cryftallization,  borax 
is  to  be  diflblved  in  hot  water  ;  and  to  this  folution  any 
one  of  the  three  mineral  acids  is  to  be  gradually  added, 
by  a  little  at  a  time,  till  the  liquor  be  faturated,  and 
even  have  an  excefs  of  acid,  according  to  Mr  Beaume's 
procefs.  The  liquor  is  then  to  be  left  in  a  cold  place ; 
and  a  great  number  of  fmall,  fhining,  laminated  cry- 
ftals will  be  formed ;  thefe  muft  be  waflied  with  a 
little  very  cold  water,  and  drained  upon  brown  paper. 
The  fedative  fait  obtained  by  this  procefs  is  fomewhat 
denfer  than  that  obtained  by  fublimation ;  the  latter 
being  fo  light  that  72  grains  are  fufficient  to  lill  a 
large  phial.  %5f 

Sedative  fait,  though  thus  capable  of  being  once  Fixed  in 
fublimed,  is  not,  however,  volatile  ;  for  it  arifes  only  the  fire. 
by  means  of  the  \v*.ter  of  its  cryftallization  ;  and  when 
it  has  once  loft  its  water  by  drying,  it  cannot  be  rai- 
led into  vapours  by  the  moft  violent  fire,  but  remains 
fixed,  and  melts  into  a  vitreous  matter  like  borax  it- 
felf. This  glafs  is  foluble  in  water ;  and  then  becomes 
fedative  fait  again.  A  great  quantity  of  water  is  re- 
quired to  diffolve  the  fedative  fait,  and  much  more  of 
cold  than  of  boiling  water  ;  whence  it  is  cryftallizable 
by  cold,  as  it  alfo  is  by  evaporation ;  a  Angular  proper- 
ty, which  fcarce  belongs  to  any  other  known  fait.  ^6« 

This  fubftance  has  not  an  acid,  but  a  fomewhat  its propcr- 
bitterifh,  tafte,  accompanied  with  a  flight  imprefiion  of  tics, 
coolnefs.  It  neverthelefs  unites  with  alkaline  falts  as 
acids  do,  and  forms  with  them  neutral  falts.  It  is  fo- 
luble in  fpirit  of  wine,  to  which  it  communicates  the 
property  of  burning  with  a  green  flame.  It  makes  no 
change  on  the  blue  colour  of  vegetables,  as  other  acids 
do.  It  expels  the  other  acids  from  their  bafes,  when 
diftillcd  with  a  ftrong  heat ;  though  thefe  are  all  ca- 
pable of  expelling  it  in  the  cold,  the  acid  of  vinegar 
not  excepted.  6l 

The  compofuion  of  fedative  fait  is  very  much  un-  Mr  llour- 
known,  as  no  means    fufficient  for  its  decompofition  dtlin's  ex- 
have  hitherto  been  found   out.     Mr  Bourdclin,  who  perimenta. 
made  many  experiments  on  this  fait,  found  that  it  was 
unalterable  by   treatment  with   inflammable  matters, 
with  fulphuff  with  mineral  acids  difengaged,  or  united 
with  metallic  fnbftanccs,  and  with  fpirk  of  wine.     He 
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Sal  ftdati-  could  only  perceive  fome  marks  of  an  inflammable  mat- 
vusandits  ter?  and  a  little  marine  acid.  The  former  discovered 
combina-  jtfelf  by  its  communicating  a  fulphureous  fmell  to  the 
V°"s'  vitriolic  acid  employed  ;  and   the    latter  by  a  white 

precipitate  formed  in  a  folution  of  mercury  in  the  ni- 
trous acid,  by  the  liquor  which  came  over  on  diftilling 
863  the  fait  with  powdered  charcoal. 
Mr  Cadet's  Mr  Cadet,  in  the  Memoirs  of  the  Royal  Academy 
experi-  0f  Sciences  for  1 766,  has  given  an  account  of  fome 
experiments  made  by  him  on  borax  and  its  acid  :  from 
which  he  infers  (1).  That  the  acid  contained  in  borax 
itfelf  is  the  marine,  and  not  fedative,  fait.  (2.)  That 
it  is  the  marine,  he  proves  by  having  made  a  corrofive 
fublimate  with  this  acid  and  mercurius  precipitatus  per 
fe.  That  fedative  fait  does  not  enter  the  compolition 
ofboraxitfelf,  he  proves,  by  the  impoffibility  of  recom- 
pofing  borax  from  uniting  the  fedative  fait  with  foilile 
alkali.  The  fait  fo  produced,  he  owns,  is  very  like  bo- 
rax, but  unlit  for  the  purpofes  of  foldering  metals  as 
borax  is.  He  therefore  thinks,  that,  in  the  decompo- 
lition  of  borax,  the  principles  of  the  fait  are  fomewhat 
changed,  by  the  addition  of  that  acid  which  extricates 
the  fedative  fait ;  and  that  this  fait  is  compofed  of  the 
marine  acid  originally  exiftingin  the  borax,  of  the  vi- 
triolic acid  employed  in  the  operation,  and  of  a  vitref- 
cible  earth.  (If  this  is  true,  then  fedative  fait  either 
cannot  be  procured  by  any  other  acid  than  the  vitrio- 
lic, or  it  muft  have  different  properties  according  to  the 
acid  which  procures  it.)  The  vitrefcible  earth,  he  fays, 
is  that  which  feparates  from  borax  during  its  folution 
in  water,  and  which  abounds  more  in  the  unrefined  than 
refined  borax,  and  which  he  thinks  confifls  of  a  calx  of 
copper,  having  obtained  a  regulus  of  copper  from  it. 
As  he  has  never  been  able,  however,  to  compofe  borax 
by  the  unionof  thefe ingredients,  his  experiments  are 
by  no  means  deciiive.  Mr  Beaume  has  afTerted  that 
it  is  always  produced  by  rancid  oils  ;  but  Dr  Black 
thinks  his  proofs  by  no  means  fatisfaclory. 

Sedative  Salt  combined, 

I.  With  Vegetable  Alkali.     This  fait  forms  a  com- 
pound very   much  refembling   borax  itfelf  in  quality ; 
but  in  what  refpecls  it  differs  from,  or  how  far  it  is  ap- 
plicable to,  the  purpofes  of  borax,  hath  not  yet  been 
g^,       determined. 
1-orax.  II-  With  Mineral  Alkali.  This  fait  hasgenerally  been 

thought  to  recompofe  borax  :  and  though  Mr  Cadet 
has  denied  this,  yet  as  his  experiments  are  hitherto  im- 
perfect andunfupported,  we  mail  here  give  the  hiftory 
of  that  fait,  as  far  as  it  is  yet  known. 

This  fait  is  prepared  in  the  Eaft  Indies.  It  is  faid, 
that  from  certain  hills  in  thefe  countries  there  runs  a 
green  faline  liquor,  which  is  received  in  pits  lined 
with  clay,  and  fuffered  to  evaporate  with  the  fun's 
heat ;  that  a  bluifh  mud  which  the  liquor  brings  along 
with  it  is  frequently  ftirred  up,  and  a  bituminous  mat- 
her,  which  floats  upon  the  furface,  taken  off ;  that 
when  the  whole  is  reduced  to  a  thick  confiftence, 
fome  melted  fat  is  mixed,  the  matter  covered  with 
vegetable  fubftances  and  a  thin  coat  of  clay  ;  and  that 
when  the  fait  has  cryftallized,  it  is  feparated  from  the 
earth  by  a  fieve.  In  the  fame  countries  is  found  na- 
tive the  mineral  alkali  in  conliderable  quantity  ;  fome- 
tim.es  tolerably  pmv,  at  other  times  blended  with  he- 


Fradice, 

terogeneous  matters  of  various  kinds.     This  alkali  ap-  Salfedati- 
pears  to  exift  in  borax,  as  a  Glauber's  fait  may  be  form-  vus  and  it* 
ed  from  a  combination  of  borax  with  vitriolic  acid.  COI"bina-    ' 
For  a  further  account  See  Borax.  turns* -i 

Borax,  when  imported  from  the  Eaft  Indies,  con-  ~~M^~ 
iifts  of  fmall,  yellow,  and  glutinous cryftals.  It  is  re-  Refined, 
fined,  fome  fay,  by  diffolving  it  in  lime-water;  others, 
in  alkaline  lixivia,  or  in  a  lixivium  of  cauftic  alkali ; 
and  by  others,  in  alum-water.  Refined  borax  confifls 
of  large  eight-iided  cryftals,  each  of  which  is  compo- 
fed of  fmall,  foft,  and  bitterifh  fcales.  It  has  been 
faid  that  cryftals  of  this  fize  can  by  no  means  be  ob- 
tained by  diffolving  unrefined  borax  in  common  water ; 
that  the  cryftals  obtained  in  this  way  are  extremely 
fmall,  and  differ  confiderably  from  the  refined  borax 
of  theihops;  infomuch  that  Cramer  calls  the  large 
cryftals,  not  a  purified,  but  an  adulterated  borax. 
When  diflblved  in  lime-water,  the  borax  fhoots  into 
larger  cryftals  ;  and  largeft  of  all,  when  the  veffel  is 
covered,  and  a  gentle  warmth  continued  during  the 
cryitallization.  All  this,  however,  is  denied  by  Dr 
Black  ;  who  fays,  that  in  order  to  accomplifh  the  pu- 
rification, we  have  only  to  diflblve  the  impure  borax 
in  hot  water  ;  to  feparate  the  impurities  by  filtration, 
after  which  the  fait  fhoots  into  the  cryftals  we  com- 
monly fee.  During  the  diflblution,  borax  appears  glu- 
tinous, and  adheres  in  part  to  the  bottom  of  the  vef- 
fel. From  this  glutinous  quality,  peculiar  to  borax 
among  the  falts,  it  is  ufed  by  dyers  for  giving  a  glofs 
to  filks.  865 

All  acids  diflblve  borax  flowly,  and  without  efFer-  Its  proper- 
vefcence.  It  precipitates  from  them  moft,  but  not  all,  ties, 
metallic  fubftances  ;  along  with  which  a  conliderable 
part  of  the  borax  is  generally  depofited.  It  does  not 
abforb  the  marine  acid  of  luna  cornea,  or  of  mercury 
fublimate.  It  melts  upon  the  furface  of  the  former 
without  uniting,  and  fufter  s  the  latter  torife  unchanged : 
the  borax  in  both  cafes  becomes  coloured  ;  in  the  firft, 
milky  with  red  ftreaks ;  in  the  latter,  amethyft  or 
purple.  Mixed  with  fal  ammoniac,  it  extricates  the 
volatile  alkali,  and  retains  the  acid  ;  but  mixed  with 
a  combination  of  the  marine  acid  with  calcareous  earths, 
it  unites  with  the  earth,  and  extricates  the  acid.  It 
extricates  the  acid  of  nitre  without  feeming  to  unite 
with  the  alkaline  bafis  of  that  fait ;  nor  does  it  mingle 
in  fufion  with  the  common  fixed  alkaline  falts,  the 
borax  flowing  diftinct.  upon  their  furface.  A  mixture 
of  borax  with  twice  its  weight  of  tartar,  difTolves  in 
one  fixth  of  the  quantity  of  water  that  would  be  ne- 
ceflary  to  difTolve  them  Separately  :  the  liquor  yields, 
on  infpiffation,  a  vifcous,  tenacious  mafs  like  glue  ; 
which  refules  to  cryftallize,  and  which  deliquates  in 
the  air.  Borax  affords  likewife  a  glutinous  compound 
with  the  other  acids,  except  the  vitriolic;  whence 
this  laft  is  generally  preferred  for  making  the  feda- 
tive fait.  It  proves  moft  glutinous  with  the  vegetable, 
and  leaft  with  the  marine.  With  oils,  both  expref- 
fed  and  diftilled,  it  forms  a  milky,  femi-faponaceous 
compound.  It  partially  diflblves  in.fpirit  of  wine. 
In  conjunclion  with  any  acid,  it  tinges  the  flame  of 
burning  matters  green;  the  precipitate  thrown  down 
by  it  from  metallic  folutions  has  this  effecl:.  It  does 
not  deflagrate  with  nitre.  Fufed  with  inflammable 
matters^  it  yields  nothing  fulphureous;  as  thofe  falts  do 
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which  contain  vitriolic  acid.  By  repeatedly  moiften- 
ing  it  when  conliderably  heated,  it  may  be  entirely 
fublim  ed . 

Borax  retains  a  good  quantity  of  water  in  its  cryflals  ; 
by  which  it  melts  and  fwells  up  in  a  heat  infufficient 
to  vitrify  it.  It  is  then  fpongy  and  light,  like  calci- 
ned alum  ;  but,  on  incrcaiing  the  fire,  it  flows  like 
water. 


§  6.  Of  the  Acetous  Acid  and  its  Comb'inaiions. 

867 
How  pro-  This  acid  is  plentifully  obtained  from  all  vinous  li- 
cared.  quors,  by  a  fermentation  of  a  particular  kind,  (fee 
Fermentation,  and  Vinegar.)  It  appears  firft  in 
the  form  of  an  acid  liquor,  more  or  lefs  deeply  co- 
loured, as  the  vinegar  is  more  or  lefs  pure.  By  di- 
itillation  in  a  common  copper-ftill,  with  a  pewter  head 
and  worm,  this  acid  may  be  feparated  from  many  of 
its  oily  and  impure  parts.  Diftilled  vinegar  is  a  purer 
but  not  a  ftronger  acid  than  the  vinegar  itfelf ;  for 
the  acid  is  originally  lefs  volatile  than  water,  though, 
by  certain  operations,  it  becomes  more  fo.  After  vi- 
negar has  been  diftilled  to  about  T'v  of  its  original  bulk, 
it  is  ftill  very  acid,  but  thick  and  black.  This  matter 
continues  to  yield,  by  diftillation,  a  ftrong  acid  fpirit, 
but  tainted  with  an  empyreumatic  oil.  If  the  diftil- 
lation is  continued,  a  thick  black  oil  continues  to  come 
over;  and  at  laft  fome  volatile  alkali,  as  in  the  diftil- 
lation of  animal  fubftances.  The  caput  mortuum  left 
in  the  diftilling  veiTel,  being  calcined  in  an  open  fire, 
and  afterwards  lixiviated,  yields  fome  fixed  alkaline 
fait. 


S     T     R     Y. 

to  the  terra  foliata  tartari.  The  author  of  the  Chemical  Acetous 

Dictionary,  again,  maintains  it  to  be  quite  different:  acid  and 

particularly  that  it  cryftallizes  well,  and  is  not  delique- Its  ccmlu" 
z-       «.         V        ■  1  ^       c  1  nations, 

lcent  in  tne  air  j  whereas  the  iormer  cannot  be  cry-  . 

ftallized  ;  and  even  when  obtained  in  a  dry  form,  un- 

lefs  great  care  is  taken  to  exclude  the  air,  will  prefent- 

ly  deliquate.  .  g,0 

III.  With  Volatile  Alkali.  This  combination  produces  Vegetable 
a  fait  fo  exceedingly  deliquefcent,  that  it  cannot  be  pro-  ammoniac 
cured  in  a  dry  form  without  the  greateft  difficulty.     In 

a  liquid  ftate,  it  is  well  known  in  medicine,  as  a  fudo- 
rific,  by  the  name  of  fpiritus  mindeferi.  It  may,  how- 
ever, be  procured  in  a  dry  form,  by  mixing  equal  parts 
of  vitriolic  fal  ammoniac  and  terra  foliata  tartari,  and 
fubliming  the  mixture  with  a  very  gentle  heat.  When 
the  fait  is  once  procured,  the  utmoftcare  is  requifite  to 
preferve  it  from  the  air.  <j7i 

IV.  With  Earths.  Combinations  of  this  kind  are  but  Anomalous 
little  known.     With  the  calcareous  and  argillaceous  felts. 
earths   compounds  of  an  aftringent  nature  are  formed. 
According  to  the  author  of  the   Chemical  Dictionary) 

the  fait  refill  ting  from  a  combination  of  vinegar  with 
calcareous  earth  eafily  cryftallizes,  and  does  not  deli- 
quate. With  magnefia  the  acetous  acid  does  not  cry- 
ftallize  ;  but,  when  infpiiTated,  forms  a  tough  mafs,  of 
which  two  drachms,  or  two  and  a  half,  are  abrifk  pur- 


gative. 
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Saldiureti-      I.  With  Vegetable  Alkali.   The  produce  of  this  combi- 
cus'  nation  is  the  terra  foliata  tartari,  or  fal   diureticus  of 

the  ihops  ;  but  to  prepare  this  fait  of  a  fine  white  flaky 
appearance,  which  is  neceffary  for  fait,  is  a  matter  of 
fome  difficulty.  The  beft  method  of  performing  this 
operation  is,  after  having  faturated  the  alkali  with  the 
vinegar,  which  requires  about  15  parts  of  common  di- 
ftilled vinegar  to  one  of  alkali,  to  evaporate  the  liquor  to 
drynefs  ;  then  melt  thefaline  mafs  which  remains  with 
a  gentle  heat ;  after  which  it  is  to  be  dilfolved  in  wa- 
ter, then  filtered,  and  again  evaporated  to  drynefs.  If 
it  is  now  diffolved  in  fpirit  of  wine,  and  the  liquid  ab- 
ftracted  by  diftillation,  the  remaining  mafs  being  melted 
a  fecond  time,  will,  on  cooling,  -  have  the  flaky  appear- 
ance defired. 

A  good  deal  of  caution  is  neceffary  in  the  firft  melt- 
ing ;  for  the  acetous  acid  is  eafily  diflipable,  even  when 
combined  with  fixed  alkali,   by  fire.     It  is  proper, 
therefore,  that,  when  the  fait  is  melted,  a  little  fhould 
be  occafionally  taken  out,  and  put  into  water ;   and 
when  it  readily  parts  with  its  blacknefs  to  the  water, 
muft  then  be  removed  from  the  fire.     The  fait,  when 
made,  has  a  very  ftrong  attraction  for  water,  infomuch 
that  it  is  not  eafily  preferved,  even  when  put  into  glafs 
bottles.      To   keep  it  from  deliquating,    Dr  Black, 
therefore,  recommends  the  corks  to  be  covered  with 
fome  bituminous  matter  ;  otherwife  they  would  tranfmit 
-,         moifture  enough  to  make  the  fait  deliquate. 
Acetous  a-       H.  With  Fo  file  Alkali.     This  alkali,  combined  with 
cidwith      the  acetous  acid,  forms  a  fait  whofe  properties  are  not 
foffile  alka-  well  known.  Dr  Lewis  affirms,  that  it  is  nearly  fimilar 

Ji. 


V.  With  Copper.  Upon  this  metal  the  acid  of  vine-  Diftilled 
gar  does  not  act  brifkly,  until  it  is  partly  at  leaft  calci-  verdegrii* 
ned.    If  the  copper  is  previously  diffolved  in  a  mineral 

acid,  and  then  precipitated,  the  calx  will  be  readily  dif- 
iolved  by  the  acetous  acid.  The  folution  is  of  a  green 
colour,  and  beautiful  green  cryftals  may  be  obtained 
from  it.  The  folution,  however,  is  much  more  eafily 
effected,  by  employing  verdegris,  which  is  copper  al- 
ready united  with  a  kind  of  acetous  or  tartareous  acid, 
and  very  readily  diffolves  in  vinegar.  The  cryftals 
obtained  by  this  procefs  are  ufed  in  painting,  under  the 
name  of  diftilled  verdegris. 

The  moll  ready,  and  in  all  probability  the  cheapeft, 
method  of  preparing  the  cryftals  of  verdegris  is  that 
propofed  by  Mr  Wenzel,  by  mixing  together  the  fo- 
lutions  of  fugar  of  lead  and  blue  vitriol,  when  an  ex- 
change of  bafes  takes  place  ;  the  lead  being  inftantly 
precipitated  by  the  vitriolic  acid,  and  the  acetous  acid 
uniting  with  the  copper.  From  15  ounces  and  two 
drachms  of  fugar  of  lead  with  twelve  ounces  of  blue 
vitriol,  five  ounces  of  the  cryftals  were  obtained.  The 
precipitate  of  lead,  though  waffied  feveral  times  with 
water,  never  loft  its  green  colour.  It  may  either  be 
ufed,  he  fays,  in  this  ftate,  as  a  green  pigment,  or  it 
may  be  made  perfectly  white  by  digeftion  in  dilute  ni- 
trous acid.  g 

VI.  With  Jrou.  Vinegar  acts  very  readily  upon  iion,  iron  liquor 
and  diffolves  it  into  a  very  brown  and  almoft  black  li-  for  print- 
quor,  which  does  not  eafily  cryftalllze,  but,  if  infpif-  ing  cloth, 
fated,  runs  per  deliquium.     This  liquor  is  employed 

in  the  printing  of  linens,  calicoes,  &c.  being  found 
to  ftrike  a  finer  black  with  madder,  and  t©  injure 
the  cloth  lefs,  than  folutions  of  iron  in  the  other  acids. 

VII.  With  Lead.  The  acetous  acid  diffolves  lead  in 
its  metallic  ftate  very  fparingly  ;  but  if  the  metal  is 
calcined,  it  afts  upon  it  very  ftrongly.  Even  after  lead 
is  melted  into  glafs,  the  acetous  acid  will  receive  a 
ftrong  impregnation  from  it ;  and  hence  it  is  dangerous 
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to  put  vinegar  into  fuch  earthen  veflels  as  are  glazed 
with-  lead.  In  the]  metallic  ftate,  only  a  drachm  of 
lead  can  be  diilblved  in  eight  ounces  of  diftilled  vine- 
gar. 

If  lead  is  expofed  to  the  vapours  of  warm  vinegar, 
it  is  corroded  into  a  kind  of  calx,  which  is  ufed  in 
great  quantities  in  painting,  and  is  known  by  the  name 
of  cerufs  or  -white  lead.  The  preparation  of  this  pig- 
ment has  become  a  diftinct  trade,  and  is  practifed  in 
fome  places  in  Britain  where  lead  is  procurable  at 
the  loweft  price.  The  procefs  for  making  cerufs 
is  thus  given  by  the  author  of  the  Chemical  Dictio- 
nary. 

"  To  make  cerufs,  leaden  plates  rolled  fpirally,  fo 
that  the  fpace  of  an  inch  il  1  all  be  left  between  each 
circumvolution,  muft  be  placed  vertically  in  earthen 
pots  of  a  proper  lize,  containing  fome  good  vinegar. 
Thefe  leaden  rolls  ought  to  be  fo  fupported  in  the  pots 
that  they  do  not  touch  the  vinegar,  but  that  the  acid 
vapour  may  circulate  freely  betwixt  the  circumvolu- 
tions. The  pots  are  to  be  covered,  and  placed  in  a 
bed  of  dung,  or  in  a  fand-bath,  by  which  a  gentle  heat 
may  be  applied.  The  acid  of  vinegar  being  thus  redu- 
ced into  vapour,  eafily  attaches  itfelf  to  the  furface  of 
thefe  plates,  penetrates  them,  and  is  impregnated  with 
the  metal,  which  it  reduces  to  a  beautiful  white  pow- 
der, called  cerufs.  When  a  fufficient  quantity  of  it 
is  collected  on  the  plates,  the  rolls  are  taken  out  of  the 
pots,  and  unfolded  ;  the  cerufs  is  then  taken  off,  and 
they  are  again  rolled  up,  that  the  operation  may  be 
repeated. 

"  In  this  operation,  the  acid  being  overcharged  with 
lead,  this  metal  is  not  properly  in  a  faline  ftate ; 
hence  cerufs  is  not  in  cryftals,  nor  is  foluble  in  water : 
but  a  faline  property  would  render  it  unfit  for  painting, 
in  which  it  is  chiefly  employed." 

Though  this  procefs  may  in  general  be  juft,  yet 
there  are  certainly  fome  particulars  neceilary  to  make 
cerufs  of  a  proper  colour,  which  this  author  has  omit- 
ted ;  for  though  we  have  carefully  treated  thin  plates 
of  lead  in  the  manner  he  directs,  yet  the  calx  always 
turned  out  of  a  dirty  grey  colour.  It  is  probable, 
therefore,  that  after  the  lead  has  been  corroded  by 
the  fleam  of  vinegar,  it  may  be  warned  with  water 
llightly  impregnated  with  the  vitriolic  and  nitrous 
acids. 

This  preparation  is  the  only  white  hitherto  found  fit 
for  painting  in  oil  :  but  the  difcovery  of  another  would 
be  very  defirable,  not  only  from  the  faults  of  cerufs  as 
a  paint,  but  alfo  from  its  injuring  the  health  of  perfons 
employed  in  its  manufacture,  by  affecting  them  with  a 
fevere  colic  ;  which  lead,  and  all  its  preparations,  fre» 
quently  occafion. 

If  diftilled  vinegar  is  poured  on  white  lead,  it  will 
diffolve  it  in  much  greater  quantity  than  either  the  lead 
in  its  metallic  form,  or  any  of  its  calces.  This  folution 
filtered  and  evaporated,  flioots  into  fmall  cryftals  of  an 
auftere  fweetiih  tafte  called  fugar  of  lead.  Thefe  are 
ufed  in  dyeing,  and  externally  in  medicines.  They 
have  been  even  given  internally  for  fpitting  of  blood. 
This  they  will  very  certainly  cure ;  but  at  the  fame 
time  they  as  certainly  kill  the  patient  by  bringing  on 
other  difeafes.  If  tliefe  cryftals  are  repeatedly  diilblved 
in  frefhr  acids,  and  the  folutions  evaporated,  an  oily 
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kind  of  fhbftance  will  at  laft  be  obtained,  which  can  Acetous 
fcarcely  be  dried.  acid  and 

From  all  the  metallic  combinations  of  the  acetous  its  combi- 
acid,  it  may  be  recovered  in  an  exceedingly  conccn-  nations- 
trated  form,  by  fimple  diftillation,  fugar  of  lead  only    ""878 
excepted.     If  this  fubftance  is  diftilled  in  a  retort  with  Infiamms- 
a  ftrong  heat,  it  hath  been  faid  that  an  inflammable  ble  fPirit 
fpirit,   and  not  an  acid  comes  over  ;  but  this  is  denied  fromfugar 
by  Dr  Black.  of  leacL 

VIII.   With  7 in.     The  combination  of  acetous  acid 
with  tin  is  folittle  known,  that  many  have  doubted  whe- 
ther diftilled  vinegar  is  capable  of  diilolving  tin  or  not. 
Dr  Lewis  obferves,  "  That  plates  of  pure  tin  put  into  Dr  LewhH 
common  vinegar  begun  in  a  few  hours  to  be  corroded,  experi- 
without  the  application   of  heat.     By  degrees  a  por-  ments  con- 
tion  of  the  metal  was  taken  up   by  the   acid,  but  did  cerninS the 
not  fetmi  to  be  perfectly  diilblved,  the  liquor  appear-  f^.billtf 
ing  quite  opaque  and  turbid,  and  depofiting  great  part  °    * 
of  the  corroded  tin  to  the  bottom,  in  a  w  hi  tilh  powder. 
A  part  of  the  tin,  if  not  truly  diilblved,  is  exquifttely 
divided  in  the  liquor;  for,  after  ftanding  many  days 
and  after  pafiing  through  a  filter,  fo  much  remained 
fufpended  as  to  give  a  whitifhnefs  and  opacity  to  the 
fluid.   Acid  juices  of  fruits,  fubftituted  to  the  vinegar, 
exhibited  the  fame  phenomena.     Thefe  experiments 
are  not  fully  conclufive  for  the  real  folubility  of  tin  in 
thefe  acids,  with  regard  to  the  purpofes  for  which 
chemifts  have  wanted  fuch  a  folution  :  but  they  prove 
what  is  more  important ;  that  tin,  or  tinned  veffels, 
however  pure  the  tin  be,  will  give  a  metallic  impreg- 
nation to  light  vegetable  acids  fuffered  to  ftand  in  them 
for  a  few  hours." 

With  regard  toother  metallic  fubftances,  neither  the 
degree  of  attraclion  which  the  acetous  acid  has  for 
them,  nor  the  nature  of  the  compounds  formed  by  the 
union  of  it  with  fuch  fubftances,  are  known;  only,  that 
as  much  of  the  reguline  part  of  antimony  is  difTolved 
in  this  acid  as  to  give  it  a  violent  emetic  quality.  See 
Regulus  oj  Aatimony-. 

Concentration  of  the  Acetous  Acid. 
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Common  vinegar,  as  any  other  weak  acid, 
advantageouily  concentrated  by  froft  ;  as  alfo 
fpirit  or  the  diftilled  vinegar  of  the  fliops  :  but  as  the  gar, 
cold,  in  this  country,  is  feldom  or  never  fo  intenfe  as 
to  freeze  vinegar,  this  method  of  concentration  cannot 
be  made  ufe  of  here.  If  diftilled  vinegar  be  fet  in  a 
water-bath,  the  moft  aqueous  part  will  arife,  and  leave 
the  more  concentrated  acid  behind.  This  method, 
however,  is  tedious,  and  no  great  degree  of  concentra- 
tion can  be  produced,  even  when  the  operation  is  car- 
ried to  its  Litmoft  length.  A  much  more  concentra- 
ted acid  may  be  obtained  by  diftilling  in  a  retort  the 
cryftals  of  copper,  mentioned  (n°  872)  under  the 
name  of  diftilled  verdegris.  A  very  ftrong  acid  may 
thus  be  obtained,  which  has  a  very  pungent  fmell, 
almoft  as  fuffocating  as  volatile  fulphureous  acid. 
The  Count  de  Lauraguais  difcovered  that  this  fpi- 
rit, if  heated  in  a  wide-mouthed  pan,  would  take 
fire  on  the  contact  of  flaming  fubftances,  and  burn  em- 
tirely  away,  like  fpirit  of  wine,  without  any  refiduum.  gg^ 
The  fame  nobleman  alfo  obferved,  that  this  fpirit,  Sait  0f  v; 
when  well  concentrated,  eafily  cryftallizes  without  ad-negar, 
ditiorh 
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Tins  may  feem  to  bo  the  moil  proper  method  of  ob- 
taining the  acetous  acid  in  its  greater!  degree  of  ftrength 
and  purity  :  but  as  the  procefs  requires  a  very  ftrong 
heat  to  be  ufed  towards  the  end  of  the  operation,  it  is 
probable  that  part  of  the  acetous  acid  may  be  by  that 
means  entirely  decompofed.  It  would  feem  preferable, 
therefore,  to  decompofe  pure  terra  foliata  tartari  by 
means  of  the  vitriolic  acid,  in  the  fame  manner  as  nitre 
orfea-falt  are  decompofed  for  obtaining  their  acids. 
In  this  cafe,  indeed,  the  acetous  acid  might  be  a  little 
mixed  with  the  vitriolic  ;  bur  that  could  ealily  be  fe- 
parated  by  a  fecond  diftillation.  A  flill  better  me- 
thod of  preparing  the  acid  feems  to  be  by  diftilling 
fugar  of  lead  with  oil  of  vitriol.  The  proportion  ufed 
by  M.  Lorenzen.  of  Copenhagen,  is  three  ounces  of 
vitriolic  acid  to  eight  of  the  fugar  of  lead.  Mr  Doli- 
fufs  recommends  two  parts  of  fugar  of  lead  to  one  of 
vitriolic  acid. 

Dr  Prieftley,  who  gives  us  feveral  experiments  on 
the  vegetable  acid  when  reduced  to  the  form  of  air, 
mentions  his  being  ealily  able  to  expel  it  from  fome 
exceedingly  ftrong  concentrated  vinegar,  by  means  of 
heat  alone.  This  feems  fomev/hat  contrary  to  the 
count  de  Lauraguais's  obfervation  of  the  difpolition  of 
the  fpirit  of  uerdegris,  as  it  is  commonly  called,  to 
cryftallize  :  but  a  flill  greater  difference  is,  that  the 
vegetable  acid  air  extinguifhed  a  candle,  when  accord- 
ing to  the  Count's  obfervation,  it  ought  to  have  been 
inflammable.  The  moft  curious  property  obferved  by 
Dr  Prieftley  is,  that  the  vegetable  acid  air  being  im- 
bibed by  oil  olive,  the  oil  was  rendered  lefs  vifcid,  and 
clearer,  ahnoft  like  an  effential  oil.  This  is  an  ufeful 
hint ;  and,  if  purfued,  might  lead  to  important  difco- 
veries. 

00  Acetous  acid  combined  with  Inflammabh  Matter.. 

Vegetable  The  only  method  yet  known,  of  combining  acetous 
ether.  ^jj  witri  t]-ie  principle  of  inflammability,  is  by  mix- 
ing together  equal  parts  of  the  ftrongly  concentra- 
ted acid  called  fpirit  of  verdegris,  and  fpirit  of  wine. 
The  refult  is,  a  new  kind  of  ether,  fimilar  to  the  vitri- 
olic, nitrous,  and  marine.  This  ether,  however,  re- 
tains fome  of  the  acidity  and  peculiar  fmell  of  the 
vinegar.  By  rectification  with  fixed  alkali,  it  may 
be  freld  from  this  acidity,  and  then  fmell s  more  like 
true  ether,  but  ftill  retaining  fomething  of  the  fmell, 
not  of  the  acid,  but  the  inflammable  part  of  the  vine- 
gar. 

In  this  procefs  a  greater  quantity  of  ether  is  obtain- 
ed than  by  employing  the  vitriolic  acid  :  which  fhows 
that  the  vegetable  acid  is  eflentially  fitter  to  produce 
ether  than  the  vitriolic.  For  making  the  acetous  ether 
readily,  Mr  Dollfufs  recommends  eight  ounces  of  fugar 
of  lead  dried  by  a  very  gentle  heat,  until  it  lofes  the 
water  of  cryftallization,  when  it  will  weigh  five  ounces 
and  fix  drachms.  It  is  then  to  be  put  into  a  glafs  re- 
tort and  a  mixture  of  five  ounces  of  vitriolic  acid, 
with  eight  of  fpirit  of  wine,  poured  upon  it,  and  the 
whole  diftilled  with  avery  gentle  fire.  The  firfl  ounce 
that  paffes  over  will  be  dulcified  acetous  acid,  the  next 
almolt  all  ether,  and  the  third  ether  in  its  purefl 
ftate. 

An  ether  may  alfo  be  obtained  from  vinegar  of 
wood.  To  make  it,  the  mofl  concentrated  acid  of  this 
kind,  is  to  be  made  ufe  of.     For  this  purpofe  an  cm- 
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pyreumatic  acid  muft  firfl  be  diftilled  from  beech-wood,  Acid  of 
and  then  rectified    by  a  fecond   diftillation.      Three  tartar  *n& 
pounds  of  this  require  for  their  faturation  five  ounces  ll 
of  purified  alkali,  which  by  evaporation  and  fulion  af- 
fords three  ounces  and  a  quarter  of  terra  foliata  tartari. 
From  this,  one  ounce  fix  drachms  of  concentrated   a- 
cid  are  obtained  ;   and    this,  on  being  mixed  with  an 
equal    quantity  of    alcohol,    yields    two  ounces  one 
drachm  and  a  half  of  genuine  ether. 


§   7.     Of  the  Acid  of Tartar. 


[88> 


Tartar  is  a  fubflance  thrown  off  from  wine,  after  t; 
it  is  put  into  cafks  to  depurate.  The  more  tartar  that 
is  feparated,  the  more  fmooth  and  palatable  the  wine 
is.  This  fubflance  forms  a  thick  hard  craft  on  the 
fides  of  the  cafks  :  and,  as  part  of  the  fine  dregs  of 
the  wine  adhere  to  it,  the  tartar  of  the  white  wines 
is  of  a  greyifh  white  colour,  called  white  tartar  -,  and 
that  of  red  wine  has  a- red  colour,  and  is  called  red 


tartar. 
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When  feparated  from  the  cafks  on  which  it  is  form-  c.rti 
cd,  tartar  is  mixed  with  much  heterogeneous  matter ;  tartar, 
from  which,  for  the  purpofes  of  medicine  and  che- 
miflry,  it  requires  to  be  purified.  This  purification 
is  performed  at  Montpelier  ;  and  confifts  firfl  in  boilinp- 
the  tartar  in  water,  filtrating  the  folution,  and  allow- 
ing the  fait  to  cryftallize,  which  it  very  foon  does  ;  as 
tartar  requires  nearly  twenty  times  its  weight  of  water 
to  diffolveit. 

The  cryftals  of  tartar  obtained  by  this  operation 
are  far  from  being  perfectly  pure;  and  therefore  they 
are  again  boiled  in  water,  with  an  addition  of  clay, 
which  abforbs  the  colouring  matter ;  and  thus,  on  a 
fecond  cryftallization,  avery  pure  and  white  fait  is  ob- 
tained.. Thefe  cryftals  are  called  cream,  or  cryftals 
of  tartar  ;  and  are  commonly  fold  under  thefe 
names. 

Dr  Black  obferves,  that  in  the  purification  of  tartar, 
it  is  neceffary  to  add  fome  earthy  fubftances,  in  order  to 
abforb  or  carry  down  the  colour.  Macquer  thinks  that 
thefe  fubftances  unite  in  part  with  the  tartar,  and  render 
it  more  foluble,  but  they  have  little  difpofition  to  unite 
with  acids  ;  they  are  the  purer  kinds  of  clay,  and  pro- 
mote the  complete  depolition  of  its  impurities;  fo 
that  in  the  management  of  wines  it  is  necellary  to  add 
certain  powdery  fubftances  which  have  fome  weight, 
and  fall  to  the  bottom  readily  ;  and  which,  in  falling, 
carry  down  a  number  of  particles  that  would  other- 
wife  float  in  the  liquor  for  a  long  time,  being  fb  light 
that  they  could  hardly  be  made  to  fublide ;  but  the 
particles  of  clay  adhering  to  them  increafe  their  gravi- 
ty ;  and  probably  it  anfwers  the  fame  purpofe  in  the 
refinement  of  tartar. 


To  obtain  the  pure  Acid  of  Tartar. 
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For  a  long  time  the    cream   or  cryftals    of  tartar  Scheele's 
were  conlidered  as  the  purefl   acid   which  could  be  analyfis  of 
obtained  from  this  fubflance  ;   but,  in  the  year    1770,  cream  of 
an  analyfis  of  tartar  was  publiflicd    in    the  Swedifh  tartar- 
tranfa&ions,    by  Mr  Scheele.     His    method   of  de- 
compoiing  the  fait  was,   to  dilfolve  it  in  a  fufficicnt 
quantity  of  boiling  water,   then    to  add  chalk  in  fine 
powder  till  the  effervefcencc  ceafed.     A  copious  pre- 
cipitation enfucd  ;and  the  remaining  liquor  being  eva- 
porated;, 
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porated,  afforded  a  foluble  tartar.  This  proved  that 
cream  of  tartar  is  not,  as  was  commonly  iuppofed  an 
acid  of  a  peculiar  kind,  joined  with  a  great  deal  of 
earthy  imparities  ;  but  really  a  compound  fait,  con- 
'  taining  an  alkali  joined  with  an  acid  ;  and  that  the 
alkali  produced  from  burnt  tartar  is  not  generated  m 
the  fire,  but  pre-exiftent  in  the  fait. 

The  whole  fediment  contained  in  this' experiment,  is 
the  calcareous  earth  combined  with  the  acid  of  tartar,, 
which  mayjuftly  be  called  /derates  tartareus.  Iffomc 
diluted  vitriolic  acid  is  poured  upon  this  felenites  tar- 
tareus the  vitriolic  acid  expels  the  acid  of  tartar,  form- 
ing a  'true  felenite  with  the  earth,  while  the  liquor 
contains  the  pure  acid  of  tartar.  By  inflation  this 
acid  maybe  made  ftronger,  and  even  formed  into  fmall 
white  cryftals,  which  do  not  deliquate  m  the  air  A- 
parricuhr  fpecies  of  tartar  extrafted  from  forrel  hath 
been  fold  for  taking  fpots  out  of  clothes,  under  the  name 
of  effential  fait  of  lemons,  and  which  is  now  difcovered 
to  be  the  fame  with  the  acid  of  fugar.  _ 

This  experiment  was  foon  after  confirmed  by   Dr 
Black;  who  farther  obferved,  that  if  quicklime .was  ufed 
iuftead  of  chalk,  the  whole  acid  would  be  abforbed  by 
the  lime,  and  the  remaining  liquor,  mftead  of  being  a 
folution  of  foluble  tartar,  would  be  a  caultic  lixivium. 
The  moil  ready  method,  however,  of  procuring  the  pure 
acid  of  tartar  feems    to  be  that  recommended    by  Air 
Schiller  in  the  Chemical  Annals  for  1 78  7-    One  pound 
of  cream  of  tartar  is  to  be  boiled  in  five  or  fix  pounds 
of  water,  and  a  quartar  of  a  pound  of  oil  of  vitriol 
added  by  little  and  little,  by  which  means  a  perfect 
folution  will  be  obtained.     By  continuing  the  boiling, 
all  the  variolated  tartar  is  precipitated.     When  the  li- 
quor is  evaporated  to  one  half,  it  muft  be  filtered  j  and 
if   on  the  renewal  of  the  boiling,  any  thing  farther  is 
precipitated,    the  filtration  is    to  be  repeated      1  he 
clear  liquor  is  then  to  be  reduced  to  the   confiftence 
of  afyrup,  and  fet  in  a  temperate,  or  rather  a  warm 
place,  when  very  fine  cryftals  will  be  formed,  and  as 
much  acid  obtained  as  is  equal  in  weight  to  half  the 
cream  of  tartar  employed.     If  too  fmall  a  quantity  of 
vitriolic  acid  has  been  employed,  the   undecompofed 
cream  of  tartar  falls  along  with  the  vitnolated  tartar. 
Acid  of  Tartar  combined, 
I    With  Veptahle  Alkali.     If  the  pure  acid  of  tartar 
be  combined  with  this  alkali  to  the  point  of  faturation, 
a  neutral  fait  is  produced,  which  dehquates  in  the  air, 
aud  is  not  eafily  cryilallized,  unlefs  the  liquor  be  kept 
warm    and  likewife  be  fomewhat  alkaline.     This  fait, 
c^\\d  foluble  tartar,  isnfedin  medicine  as  a  purgative; 
but  as  its    deliquefence  does    not    admit   ot  its  being 
kept  in  a  cryftalline  form,  it  is  always  fold  in  powder. 
Fence  thofe  who  prepare  foluble  tartar,  take    no  fur- 
ther trouble  than  merely  to  rub  one  part  of  fixed  alka- 
line fait  with  three  of  cream  of  tartar    which  renders 
the  compound  fufficiently  neutral,  and  anfwers  all  the 
parpofes  of  medicine.     Dr  Black  informs  us,  that  in 
medical  prefcriptions,  where  foluble  tartar  is  ordered 
as  a  purgative   along  with  a  decoction   of  tamarinds, 
the  acid  of  the  latter  will  decompofe  the  foluble  tartar, 
and  thus  the  prefcription  may  perhaps  be  rendered  in- 
effectual .    The  faline  mixture  ufed  in  fevers  is  nothing 
but  a  tartarus  folubilis  in  folution. 

According  to  Mr  Scheele,  cream  of  tartar  may  be 
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recompofed  from  the  pure  acid  and  alkali  in  the  fol-  Acid  of 
lowing  manner  :   "  Upon  fixed  vegetable    alkali  pour  tartar  and 
a  folution  of  the  acid  of  tartar.     Continue  this  till  the  "Vf °™b x" 

effervefcence  is  over  ;  the  fluid  will  then  be  tranfpa-  "a  '°"s , 

rent;  but  if  more  of  the  acid  is  added,  it  will  become 
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turbid  and  white,  and  fmall  cryftals  like  white  fand  Reg' 
will  be  formed  in  it.    Thcfe  cryftals  are  a  perfect  cream  ted  cream 
of  tartar.  of  tartar. 

Upon  thefe  principles,  another  method  of  decompo- 
fing  cream  of  tartar  might  be  tried  ;  namely,  adding 
to  it  as  much  oil  of  vitriol  as  would  faturate  the  alkali, 
then  diflolving  and  cryftallizing  the  fait :  but,  by  this 
method,  there  would  be  danger  of  the  acid  being  adul- 
terated with  vitriolic  tartar.  891 

II.  With  FoJ/ile  Alkali.    The  fait  produced  from  an  Siegnette's 
union  of  cream  of  tartar  with  foffile  alkali,  has   been  or  Rochelle 
lono-known  under  the  names  of  Siegnette's fait,  fal 7?«-falt- 
peitenps,  or  Rochelle  fait ;  but  as  the  cream  of  tartar  is 
now  difcovered  to  be  not  a  pure  acid,  but  adulterated 
with  a  portion  of  foluble  tartar,  poffibly  Tome  differen- 
ces might  be  obferved  if  the  pure  acid  was  ufed. 

This  fait  was  firft  invented  and  brought  into  vogue 
by  one  Seignette,  an  apothecary  at  Rochelle,  who  kept 
the  compolition  a  fecret  as  long  as  he  could.  Meffrs 
Boylduc  and  Gcoffroy  afterwards  difcovered  and  pub- 
lished its  compolition. 

To  prepare  this  fait,    cryftals  of  mineral  alkali  are, 
to  be  ditfolved  in  hot  water,  and  powdered    cream  of 
tartar  thrown  in  as  long  as  any  effervefcence  ariies. 
For  the  better  cryftallization  of  the  fait,   the  alkali 
ought  to  prevail.    'The  liquor   muft  then  be   filtered 
and  evaporated,  and  very  fine  large   cryftals  may  be 
obtained  by  cold,  each  of  which  is  the  half  of  a  poly- 
gonous  prifm  cut  in  the  direction  of  its  axis.     This 
fectiou,  which  forms  a  face  much  larger  than  the  reft, 
is,  like  them,  a  regular  rectangle,  diitinguiihable  from 
the  others,  not  only  by  its  breadth,  but  alfo    by  two 
diftind  diagonal  lines  which  interfect  each  other  in  the 
middle.     The  following  method  of  preparing   Sieg- 
nette's  fait,  recommended  by  Mr   Scheele,  feems  pre- 
ferable to  any  other  on  account  of  its  eafe  and  cheap- 
nefs.     Thirty  fix  ounces  of  cryftals  of  tartar  are  to  be 
faturated  with  potafh,  and  eleven  ounces  of  common 
fait  diifolved  in  the  ley.    When  it  is  grown  cold,  and 
the  vitriolated  tartar  has  fubfided  to  the  bottom,  it  is 
filtered  and  evaporated  till  a  pellicle  appears  ;  the  two 
firft  cryftallizations  yield  a  fine  Seignette's  fait  ;  the 
third  contains   fome  digeftive  fait  ;  and    the  fourth  is 
entirely  compofed  of  it.    The  reafon  of  this  formation 
of  Seignette's  fait  is,  that  the  vegetable  alkali  has    a 
greater  attraction  for  acids  than  the  mineral,  and  there- 
fore decompofes  the  fea-falt,  whofe  bafis  is  then  at  li- 
berty  to  combine  with  the  acid  of  tartar  ;  while  the 
ftronger  marine  acid  takes  the  vegetable    alkali — A 
fait  of  the  fame  kind  will  be  produced  by  adding  Glau- 
ber's fait  inftead  of  common  fea-falt.  g9a 

III.  With  Volatile  Alkali.  With  regard  to  this  com-  Cream  0j 
bination,  all  we  know  as  yet  is,-  that  if  the  alkali  is  tartar. 
over- faturated  with  acid,  a  cream  of  tartar,  almoil  as 
difficult  of  folution  as  that  of  fixed  alkali,  will  be  ob- 
tained. When  the  faturation  has  been  pretty  exact,  a 
beautiful  fait,  compofed  of  four  fided  pyramids  and 
which  does  not  deliquate  in  the  air,  is  produced.  It 
is  inftantly  decompounded,  and  emits  a  pungent  vola- 
tile fmell  on  being  mixed  with  fixed  alkali. 
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Acid  of  IV.  With  Earths.     All  that  is  as  yet   known  con- 

tartar  and  cerning  thefe  combinations,  is,  that  with  the  calcareous 
its  combi-  eari:h.  a  compound  not  ealily  folub'e  in  water  is  form- 
nations.  ^  £(^  *pjie  otjjer  properties  of  this  fubftance,  and  the 
893  nature  of  combinations  of  tartareous  acid  with  other 
Selenites     earths,  are  entirely  unknown. 

V.  With  Copper.  In  its  metallic  ftate,  cream  of  tar- 
tar acts  but  weakly  on  the  metal,  but  difTolves  ver- 
degris  much  more  prfectly  than  diftilled  vinegar  can. 
The  folution  of  cream  of  tartar,  being  evaporated, 
does  not  cryftallize,  but  runs  into  a  gummy  kind  of 
matter;  which,  however,  does  not  attract  the  moifture 
of  the  air.  It  readily  difTolves  in  water,  and  makes 
a  beautiful  bluifh  green  on  paper,  which  has  the  pro- 
perty of  always  fhining,  as  if  covered  with  varnifh. 
The  effects  of  the  pure  acid  on  this  metal  have  not  yet 
been  tried. 

VI.  With  Iron.  The  effects  of  a  combination  of 
iron  with  the  pure  acid  have  not  hitherto  been  tried. 
Cream  of  tartar  difTolves  this  metal  into  a  green  liquor, 
which  being  evaporated  runs  per  deliqnium.  It  has  been 
attempted  to  fubftttnte  a  folution  of  this  kind  to  the 
liquor  ufed  in  printing  calicoes  formed  of  iron  and  four 
beer ;  but  this  gave  a  very  dull  brownifli  colour  with 
madder.  Poffibly,  if  the  pure  acid  was  ufed,  the  co- 
lour might  be  improved.  In  medicine,  a  combination 
of  cream  of  tartar  with  iron  is  ufed,  and  probably  may 
be  an  ufeful  chalybeate. 

VII.  With  Regains  of  Antimony.     See  Sect.  III. 
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8.  Of  the  Acid  of  Sugar. 


Saccharine       Th  at  fugar  contains  an  acid,  which  on  diftillation 
acid.  by  a  ftrong  fire  arifes  in  a  liquid  form,  in  common  with 

that  of  molt  other  vegetable  fubftances,  has  been  ge- 
nerally known;  but  how  to  obtain  this  acid  in  a  con- 
crete form,  and  to  appearance  as  pure  and  cryltal- 
lizable  as  the  acid  of  tartar,  we  were  entirely  ignorant, 
till  the  appearance  of  atreatife  intitled,  Dijfertatio  Che- 
mica,  de acido Sacchari,  auftoie  Johanne  Afzelio Arvidf- 
fon,  4to,  Upfalite. 

Of  the  method  of  procuring,  and  the  properties  of, 
this  new  acid,  we  have  the  following  account  in  the 
Edinburgh  Medical  Commentaries,  vol.  iv. 

"  1.  To  sn  ounce  of  the  fin  eft  white  fugar  in  pow- 
der, in  a  tubulated  retort,  add  three  ounces  of  ftrong 
fpirit  of  nitre. 

"  2.  The  folution  being  finifhed,  and  the  phlogifton 
of  the  fpirit  of  nitre  moftly  exhaled,  let  a  receiver  be 
properly  fitted  to  the  retort  and  luted,  and  the  liquor 
then  made  to  boil  gently. 

"  3.  When  the  folution  has  obtained  a  brownifli  co- 
lour, add  three  ounces  more  of  fpirit  of  nitre,  and  let 
the  ebullition  be  continued  till   the  fumes  of  the  acid 
£„7        are  almoft  gone. 
Chryftals         "  4.  The  liquor  being  at  length   empt;ed   in  a  lar- 
of  faccha-   ger  vefTel,  and  expofed  to  a  proper  degree  of  cold,  qua- 
rine  acid,    tlrangular  prifmatic    cryftals   are  obferved    to    form; 
which  being  collected,   and   dried   on  foft  paper,  are 
found  to  weigh  about  109  grains. 

"  5.  The  remaining  liquor  being  again  boiled  in  the 
fame  retort,  with  two  ounces  of  frefh  fpirit  of  nitre, 
till  the  red  vapours  begin  to  difappear,  and  being  then 
in  the  fame  manner  expofed  to  cryftallize,  about  43 
grains  of  faline  fpiculas  arc  obtained. 
Vol.  IV, 


"  6.  xTo   the   liquid    that    ftili  remains,  about   two  Arid  of  fu- 
ounces  more  of  fpirit  of  nitre  being  added,  and  after- iar  ar-d  its. 
wards  the  whole  being,  both  by  boiling  and  evaporation ;comtlIia- 
reduced  to  a    dry   mafs,  a  brown,  ialinc,    gelatinous  ^ 
kind  of  fubftance  is  produced,  which,   when  thorough- 
ly dry,  is  found  to  weigh  about  half  a  drachm. 

"  In  the  fame  manner,  a  fimilar  acid,  we  are  told, 
may  be  obtained  from  different  faccharine  fubflances, 
as  gum-arabic,  honey,  ire. ;  but  from  none  in  fuch  quan- 
tities, or  fo  pure,  as  from  fine  fugar."  898 

This  fait  pofTelTes  fome  very  fingular  properties,  ofPrefump- 
which   what  appears  to  us   the  molt  remarkable,  andti°nofit» 
which  we  cannot  help  reading  with  fome  degree  ofexPeV"!g 
doubt,  is,    that  it  produces  an  effervefcence  on  being[.ie"v^1°" 
added  to  fuch  alkaline,  earthy,  or  metallic fitbjlances,  as 
contain  the  vitriolic  acid.     From   this  we   lhould  be  apt 
to  think,  that  this  acid  was  capable  of  diflodging  even 
the  vitriolic  acid  from  its  bafis. 

Acid  of  fugar,  being  diftilled  in  a  retort,  gives  over 
about  T30  of  its  weight  of  water.  By  an  intenfe  heat 
it  melts,  and  is  partly  fublimed  ;  leaving  in  the  retort 
a  dark  grey  mafs,  of  about  the  fifth  part  of  the  weight 
of  the  cryftals  made  nfe  of.  The  fublimed  fait  ealily 
recovers  the  cryftalline  form,  and  fcems  to  have  under- 
gone no  further  change  by  fublimation  than  being  ren- 
dered more  pure.  During  the  diftillation  a  great  quan- 
tity of  elaftic  vapour  rufhes  out  (about  100  cubic  in- 
ches from  half  an  ounce  of  the  cryftals),  which,  from 
the  diftilled  liquor's  precipitating  lime-water,  we  may 
judge  to  be  fixed  air.  In  a  fecond  fublimation,  white 
fumes  are  fent  over,  which,  when  cold,  appear  to  be 
an  acid,  glafTy-coloured  liquor,  but  cannot  be  again 
cryftallized.  "  Such  parts  of  the  fahs  as  adhere  to 
the  fides  and  necks  of  the  veffels  do  not  appear  to  be 
in  the  leaft  changed  in  the  procefs."  On  a  third  fub- 
limation,  thefe  parts  produced  fuch  elaftic  vapours  as 
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This  fingular  fait  has  a  confiderable  acid  power ;  Great  acid 
twenty  grains  of  it  giving  a  very  confiderable  degretpower. 
of  acidity  to  a  large  tankard  of  water.  It  difTolves  in 
an  equal  weight  of  diftilled  water,  but  concretes  on 
the  liquor's  growing  cool.  It  is  alio  fohible  in  fpirit 
of  wine;  100  parts  of  boiling  fpirit  of  wine  diffolving 
56  of  the  faccharine  cryftals,  but  no  more  than  40 
when  cold.  The  folution  in  fpirit  of  wine  foon  be- 
comes turbid  ;  and  depofites  a  mucous  fediment,  in 
quantity  about  _*_  of  the  acid  made  nfe  of.  When  cold, 
irregular  fcaly  cryftals  are  formed,  which  when  dry 
are  perfectly  white. 

With  vegetable  alkali,  the  acid  of  fugar  can  fcarcely 
be  formed  into  cryftals,  unlefs  either  the  alkali  or  acid 
predominate.     With    mineral  alkali,  a  fait  very  diffi- 
cult of  folution  is  formed.     The  quantity  of  volatile       000 
alkali  faturated  by  this  acid  is  incredible.    "  Six  parrs  incredible 
of  a  pure  volatile  alkali  may  be  faturated  with  one  of  quantity  of 
the  acid   of  fugar.     The   produce  is  a  quadrangiilarvolatile  al- 
prifmatic  fait.  With  lime   this  acid  unites  foftrongly,kallfatu.ra* 
as  to  be  feparable  by   no  other  means  than  a  ftrong         ^  ^ 
heat.     What  kind  of  a  fait  refnlts  from  this  combina- 
tion we  are  not  told  ;  but  the  author  is  of  opinion,  that 
this  {hows    the  ufeof  lime  in  the  purification  of  fugar, 
in  order  to  abforb   the   fuperfhious  acid.     Being  fatu- 
rated with  fome  of  the  terra  ponderofa,  the  acid  of  fu- 
gar immediately  depofits  a  quantity  of  pellucid   angu- 
lar cryftals,  fcarcely  foluble  in  water.     With  niagnc- 
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Acid  of  fu-  fia  the  fait  appears  in  form  of  a  white  powder,  foluble 

gar  and  its    neither  in  water  nor  fpirit  of  wine,  unlefs  the   acid 

combma-      preVails.    It  has  a  ftronger  affinity  with  magnefia  than 

tions.  Qf  tjie  alkaline  fa]ts>     "With   earth   of  alum,  no 

cryftals  are  obtained;  but  a  yellow  pellucid   mafs,  of 

a  fvveetifh  and   fomewhat  aftringent  tafte;  which,  in 

a    moift    air,  liquefies,  and   increafes  two-thirds    in 

901  weight. 

Its  effects  This  acid  acts  upon  all  metals,  gold,  filvcr,  platina, 
oh  metals,  and  quicklilver,  not  excepted,  if  they  have  been  pre- 
vioufly  difTolved  in  an  acid,  and  then  precipitated. 
Iron  in  its  metallic  ftate  is  difTolved  in  very  large 
quantity  by  the  faccharine  acid  ;  45  parts  of  iron  be- 
ing foluble  in  55  of  acid.  By  evaporation,  the  liquor 
{hoots  into  yellow  prifmatic  cryftals,  which  are  eafily 
foluble  in  water.  With  cobalt,  a  quantity  of  yellow- 
coloured  cryftals  are  obtained,  which  being  difTolved 
in  water,  and  fea-falt  added  to  the  folution,  form  a 
fympathetic  ink.  The  elective  attractions  of  this 
lingular  acid  are,  firfl,  lime,  than   the  terra  ponde- 

902  rofa,    magnefia,  vegetable  alkali  mineral  alkali,  and 
Saccharine  laftly  clays.     With   fpirit  of  wine  an  ether  was  ob- 
ether.  tained  which  cannot  eafily  be  fet  on  fire  unlefs  pre- 
viously heated,  and  burns  with  a  blue  inftead  of  a  white 

903  flame. 

Whether  Towards   the  conclufion  of  his  diflertation  the  au- 

thisacid  is  t\^or  obfcrves,  that  fome  may  imagine  that  the  acid  of 
produced  nitre  made  ufe  of  in  thefe  experiments,  may  have  a 
jiitrous!6  confiderable  lhare  in  the  production  of  what  he  has 
termed  acid  of  fugar.  But  though  he  acknowledges 
that  this  acid  cannot  in  any  way  be  obtained  but  by 
the  affiftance  of  fpirit  of  nitre,  he  is  thoroughly  convin- 
ced that  it  does  not,  in  any  degree,  enter  into  its  com- 
pofnion. 

What  occurs  to  us  on  this  fubject  is,  that  if  the  acid 
really  pre-exifts  in  the  fugar,  it  muft  give  fome  tokens 
of  its  exiftence  by  mixing  the  fugar  with  other  fubftan- 
ces  befides  fpirit  of  nitre.  The  author  himfelf  thinks 
that  lime  acts  upon  the  acid  part  of  the  fugar:  from 
whence  we  are  apt  to  conclude,  that  by  mixing  lime, 
in  a  certain  proportion,  with  fugar,  a  compound  fhould 
be  obtained  fomewhat  fimilar  to  what  was  formed  by 
a  direct  combination  of  lime  with  the  pure  acid.  In 
this  cafe,  we  might  conclude  that  the  nitrous  acid  pro- 
duces this  fait,  by  combining  with  the  inflammable  part 
of  the  fugar,  becoming  thereby  volatile,  and  flying  en- 
tirely off,  fo  as  to  leave  the  acid  of  the  fugar  pure.  In 
the  diftillation  of  dulcified  fpirit  of  nitre,  however,  we 
have  an  inftance  of  the  nitrous  acid  itfelf  being  very 
much  altered.  This  muft  therefore  fuggeft  a  doubt 
that  the  acid  fait  obtained  in  the  prefent  cafe  is  only 
the  nitrous  acid  deprived  of  its  phlogifton,  and  united 
with  fome  earthy  particles.    . 

In  a  treatife  lately  publilhed   by   Mr  Rigby,  how- 
ever, we  are  informed  that  fugar  itfelf  may  be  recom- 
pofed  by  uniting    the  acid  of  fugar  with   phlogifton; 
which  aflertion,  if  well  founded,  undoubtedly  decides 
sd  903      the  difpute  in  favour  of  the  faccharine  acid  being  ori- 
The  fame    ginally  contained    in    the    fugar.     Late  experiments 
with  the      j^yg  determined  it  to  be  the  fame  with  that  of  forrel ; 
acidoiior-  ^  which,  as  well  as  many  other  valuable  acquifitions, 
the  fcience  of  chemiftry  is  indebted   to  Mr  Scheele. 
Having  difTolved  as  much  acid  of  fugar  in  cold  water 
ss  the  liquor  could  take  up,  he  added  to  this  folution 


fome  lixivium  of  tartar  drop  by  drop,  waiting  a  little  Acid  of 
after  each  drop,   and   found    the    mixture,  during  the  phofphoru* 
effervefcence,  full  of  fmall  cryflals,  which  were  genuine  and'ts     , 
fait  of  wood-forrel.     M.  Klaproth  having  precipitated  c° 

a  nitrous   folution   of  quickfilver  with   fait  of  wood-  v — -v > 

forrel,  perfectly  neutralized  by  vegetable  alkali,  obtain-     3d  903 
ed  a  white  precipitate  ;  which,  when   edulcorated  and  Fulmina- 
dried,  and  gently  heated  in    a  tea-fpoon,  fulminated  tingquick- 
with   a  noife  not  inferior  to  that  of  fulminating  gold.  fllver> 
Acid  of  fugar  perfectly  neutralized  with  vegetable  al- 
kali, afforded  the  fame  precipitate,  and  fulminated  in 
the  fame  manner. 

§  9.  Of  the  dcid  of  Phosphorus. 

904 
This  acid   was  firft   difcovered    by    Homberg  in  phofpho- 

urine;  afterwards  by  Margraaf  in  muftard  and  cruci-  ric  acid, 
ferous  plants:  M.  Bochante  difcovered  it  in  wheat ; 
and  laftly,  M.  HafTenfratz  has  traced  it  in  the  mineral 
kingdom  with  great  attention. — He  has  found  that 
phofphorated  iron  is  contained  in  all  the  Pruffian  blues, 
when  not  purified ;  but  that  this  acid  is  produced  by 
the  coals  employed  in  the  procefs,  and  is  no  conftitu- 
ent  part  of  the  tinging  matter.  According  to  him  it 
occurs  almoft  univerfally  in  the  minerals  of  iron  which 
are  found  in  the  flimy  ftrata  of  the  earth,  as  well  as 
thofe  which  are  undoubtedly  modern,  whether  primary 
orfecondary;  unlefs  the  iron  be  fo  far  of  a  metallic 
nature  as  to  be  attracted  by  the  magnet,  or  very  near 
that  ftate.  It  is  afforded  by  the  ochry  ftrata,  and 
thofe  which  contain  hsematites  as  well  as  the  flimy 
kind.  Into  thefe  it  is  fuppofed  to  have  come  by  the 
decompofition  of  vegetables;  and  to  inveftigate  this 
matter  he  examined  the  hibifcus  paluftris,  folidago, 
virga  aurea,  antirrhinum,  lunaria,  folanum  nigrum, 
vulgatum,  ftachys  paluftris,  artemifia  Zeylandica, 
ruta  graveolens,  lycopus  Europeus,  carex  acuta;  vinca 
major,  nepeta  Pannonica,  and  noa  Abyffina.  All 
thefe  plants  afforded  the  acid  of  wood-forrel  and  the 
phofphoric  acid.  The  quantity  of  the  former  varied 
from  two  ounces  to  two  drachms  18  grains  of  acid  fait 
containing  fome  calcareous  earth,  to  two  drachms  24 
grains  in  a  pound  of  each  plant;  the  quantity  of  cal- 
careous phofphoric  fait  being  from  one  ounce  fix 
drachms  48  grains  to  one  drachm  12  grains. — M. 
HafTenfratz  alfo  obferves,  that  the  phofphoric  acid  is 
procurable  from  all  forts  of  iron  ;  though  in  fome  it 
feems  to  proceed  from  that  contained  in  the  earth,  and 
in  others  from  the  coals  employed  in  the  reduction. 

The  phofphoric  acid  is  alfo  found  by  Br  Marquart 
to  be  contained  in  the  gaflric  juice  of  animals.  One 
pound  four  ounces  of  the  gaflric  juice  of  oxen  gave  10 
grains  of  a  lymphatic  matter,  exactly  like  the  blood 
in  its  qualities ;  1 6  grains  and  fix-fevenths  of  phofpho- 
ric acid,  which  with  a  blow-pipe  was  changed  into  a 
very  pure  and  deliquefcent  glafs  of  phofphorns ;  five 
grains  of  phofphorated  lime,  two  grains  of  refin,  14 
grains  of  fal  ammoniac,  29  grains  of  common  fait,  a 
very  fmall  quantity  of  an  extract  whofe  nature  was 
difficult  to  afcertain ;  one  pound  three  ounces  fix 
drachms  and  671.  grains  of  water;  fo  that  the  folid 
contents  were  only  166th  part  of  the  bulk. 

In  iheep,  the  quantity  of  gaflric  juice  was  about 
eight  ounces  in  quantity,  of   a  deeper  and  brighter 
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Acid  of  green  than  that  of  oxen  or  calves;  but  affording  the 
phofphorus  fame  ingredients,  though  in  a  different  proportion  ; 
though  no  other  acid  than  thac  of  phofphorus  could 
be  difcovered.  It  was  alfo  more  difpofed  to  putrefac- 
tion. Calves  furniihed  from  four  to  fix  ounces  of 
gaftric  juice,  which  contained  very  little  lymph,  but 
afforded  fome  quantity  of  dry  jelly,  though  the  whole 
was  not  equal  to  the  proper  proportion  of  lymph. 
The  phofphorated  lime  was  in  the  ufual  quantity,  but 
the  difengaged  phofphoric  acid  in  a  very  fmall  propor- 
tion. The  lacteal  acid  was  found  in  great  quantity  ; 
•  to  which,  along  with  that  of  phofphorus,  our  author 
fuppofes  the  property  of  curdling  the  milk  in  the  ani- 
mal's ftomach  to  be  owing. 

The  phofphoric  acid  has  alfo  been  found  in  very 
large  quantity  in  the  calcareous  ftones  of  Andalufia ; 
and  Mr  Klaproth  has  found  the  fame  combined  with 
calcareous  earth  in  a  kind  of  beryl,  cry  ftallized  in  hexa- 
hedral  prifms,  called  by  M.  Verner  apatit. — Formerly 
the  beft  method  of  obtaining  it  was  from  urine,  where 
it  is  contained  in  very  confiderable  quantity  in  combi- 
nation with  the  volatile  alkali,  and  forming  a  fait  call- 
005  ed  the  microcofmic,  or  effential  fait  of  urine. 
Microcof-  To  procure  this,  a  large  quantity  of  urine  is  to  be 
mic  fak,  evaporated  to  the  confidence  of  a  thin  fyrup  ;  which, 
how  procu-  being  fet  in  a  cold  place,  will  yield,  in  three  or  four 
weeks,  foul  brown-coloured  cryftals,  which  are  the 
microcofmic  fait,  mixed  with  the  marine,  and  other 
falts  of  urine.  Thefe  cryftals  are  to  be  difTolved  in 
hot  water  ;  the  folution  filtered  whilft  it  continues  hot, 
and  fet  to  cryftallize  again ;  and  the  folution,  filtra- 
tion, and  cryftallization,  repeated  till  the  fak  becomes 
pure  and  white.  In  all  the  cryftallizaiions  the  micro- 
cofmic fait  moots  firft,  and  is  eafily  diftinguilhed  and 
feparated  from  the  others.  If  the  urine  which  re- 
mains after  the  firft  cryftallization  be  further  evapo- 
rated, and  again  fet  in  the  cold,  it  will  yield  more 
cryftals  ;  but  browner  and  more  impure  than  the  form- 
er ;  and  therefore  requiring  to  be  purified  by  themfelves. 
From  23  gallons  of  urine  may  be  obtained  four  ounces 
of  pure  fait  ;  a  confiderable  part  being  ftill  left  in  the 
refiduum. 

In    thefe   operations  the  heat  ought  to  be  gentle, 

and  the  vellels'  either  of  glafs  or  compact  ftone-ware. 

Urine  being  evaporated  in  a  copper  velTel,  afforded  on- 

906       ly  a  green  folution  of  that  metal. 

Mr  Mar-         Concerning  the  nature  of  the  microcofmic  fait  ob- 

graaf 's  ex-   tained  by  the  above   procefs,   Mr  Margraaf  gives  the 

penments.   f0U0Wing  account  in  the  Berlin  memoirs  for  1 746. 

"  Sixteen  ounces  of  the  fait,  diftilled  in  a  glafs  re- 
tort, in  a  heat  gradually  raifed,  gave  over  eight  oun- 
ces of  a  volatile  urinous  fpirit,  refembling  that  made 
from  fal  ammoniac  by  quicklime.  The  refiduum  was 
a  porous  brittle  mafs,  weighing  eight  ounces.  This, 
urged  with  a  ftronger  fire  in  a  crucible,  bubbled  and 
frothed  much,  and  at  length  funk  down  into  the  ap- 
pearance of  glafs,  without  feeming  to  fuffer  any  fur- 
ther diminution  of  its  weight  in  the  moft  vehement 
heat. 

The  vitreous  matter  dilTolved  in  twice  or  thrice  its 
quantity  of  water,  into  a  clear,  tranfparent,  acid  li- 
quor, fomewhat  thick,  not  ill  refembling  in  confidence 
concentrated  oil  of  vitriol.  This  liquor  totally  cor- 
roded zinc  into  a  white  powder,  which,  being  diluted 


with  water,  appeared  in  great  part  to  dilTolve,  fixed  Acid  of 
alkalies  occafioning  a  plentiful  precipitation.     It  acted  phofphorus 
powerfully  upon  iron,  with    fome  effervefcence  ;   and  and  lf.s 
changed  the  metal  into  a  kind  of  muddy  fubftance  in-  tj°ng 
dining  to  bluifh,  in  part  foluble  in  water  like  the  pre-  v-—^.—^ 
ceding.     It  dilTolved  likewife  a  portion  of  regulus  of 
antimony,  and  extracted  a  red  tincture  from  cobalt.  On 
lead   and   tin  it  had  very  little  action.     Copper  it  cor- 
roded but  nightly.     On  bifmuth,  filver,  and  gold,  it 
had  no  effect  at  all,  either  by   ftrong  digeftion,   or  a 
boiling  heat.     Nor  did   the    adding  of  a  confiderable 
portion  of  nitrous  acid  enable  it  to  act  upon  gold. 

"  The  vitreous  fait  in  its  dry  form,  melted  with  me- 
tallic bodies  with  a  ftrong  fire,  acts  upon  them  more 
powerfully.  In  each  of  the  following  experiments, 
two  drachms  of  the  fait  were  taken  to  two  fcruples  of 
the  metal  reduced  to  fmall  parts.  (1.)  Gold  com- 
municated a  purple  colour  to  the  vitreous  ialt  ;  on 
weighing  the  metal,  however,  its  diminution  was  not 
confiderable.  (2.)  Silver  loft  four  grains,  or  T*T  ;  and 
rendered  the  fait  yellowifli,  and  moderately  opaque. 
(3.)  Copper  loft  only  two  grains,  or  ,v,  though  the 
fait  was  tinged  of  a  deep  green  colour.  It  feemed  as  if 
a  portion  of  the  fait  had  been  retained  by  the  metal, 
which,  after  the  fufion,  wag  found  to  be  whiter  and 
more  brittle  than  before.  (4.)  During  the  fufion  with 
iron,  flafhes  like  lightning  were  continually  thrown  out ; 
a  phofphorus  being  generated  from  the  combination  of 
the  acid  with  the  inflammable  principle  of  the  iron. 
Great  part  of  the  mixture  rifes  up  in  froth  ;  which, 
when  cold,  appears  a  vitreous  fcoria,  covered  on  the 
furface  with  a  kind  of  metallic  fkin,  which,  on  being 
rubbed,  changes  its  green  colour  to  a  yellowifli.  The 
reft  of  the  iron  remains  at  the  bottom  of  the  crucible, 
half  melted,  half  vitrified,  and  fpongy.  (5.)  Tin  loft 
18  grains,  or  nearly  one-half  its  weight,  and  rendered 
the  fait  whitifh ;  the  remaining  metal  being  at  the  fame 
time  remarkably  changed.  It  was  all  over  leafy  and 
brilliant,  very  brittle,  internally  like  zinc.  Laid  on 
burning  coals,  it  firft  began  to  melt,  then  burnt  like 
zinc,  or  phofphorus.  (6.)  Lead  loft  16  grains,  and 
gave  the  fame  whitiih  colour  to  the  fcorise  that  tin 
does.  The  remaining  lead  was  in  like  manner  inflam- 
mable, but  burnt  lefs  vehemently  than  the  tin  ;  from 
which  it  differed  alfo  in  retaining  its  malleability. 
(7.)  Mercury  precipitated  from  aquafortis,  and  well 
edulcorated,  being  treated  with  the  fait  in  a  glafs  re- 
tort, with  a  fire  raifed  to  the  utmoft,  only  12  grains  of 
mercury  fublimed  ;  28  remaining  united  with  the  acid, 
in  a  whitifh,  femi-opaque  mafs.  A  folution  of  this 
mixed  in  diftilled  water,  depofited  a  quantity  of  a  yel- 
lowifli powder  ;  which,  by  diftillation  in  a  glafs  retort, 
was  in  great  part  revived  into  a  running  mercury.  A 
part  alfo  remained  difTolved  in  the  clear  liquor;  for  a 
drop  let  fall  on  poliflied  copper  inftantly  whitened  it. 
(8.)  Regulus  of  antimony  melted  with  the  vitreous 
fait,  loft  eight  or  nine  grains,  (about  i)  ;  the  regulus 
afTumed  a  fine,  brilliant,  ftriated  appearance  ;  the  fco- 
riae  were  fomewhat  opaque.  (9.)  Bifmuth  loft  eight 
grains  ;  the  fcoriae  were  like  the  preceding,  but  the 
bilmuth  itfelf  fuffered  little  change.  (10.)  Zinc,  mix- 
ed with  the  fait,  and  diftilled  in  a  glafs  retort,  yielded 
a  true  phofphorus,  which  arofe  in  a  very  moderate  heat. 
The  refiduum  was  of  a  grey  colour,  a  little  melted   at 
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Acid  of  the  bottom,  in  weight  not  exceeding  two  drachms  ;  fo 
phofjphorus  that  two  fcruples  had  fublimed.  This  refidumn,  urged 
further  in  a  fmall  Heflian  crucible  to  perfect  fufion,  emit- 
ted an  infinity  of  phofphorine  flafhes,  with  akind  of  de- 
tonation. The  matter,  grown  cold,  looked  like  the  fco- 
rias  of  melted  glafs.  (11.)  White  arfenic,  mixed 
with  this  fait,  feparated  in  the  fire,  greateft  part  of  it 
fubliming,  and  only  as  much  remaining  behind  as  in- 
creafed  the  weight  of  the  fait  eight  or  nine  grains. 
This  compound  appeared  at  firft  tranfparent ;  but,  on 
being  expofed  to  the  air,  became  moift,  and  of  an  0- 
paque  whitenefs,  much  refembling  cryftalline  arfenic. 
(12.)  Cinnabar  totally  fublimed  ;  fufiering  no  change 
itfelf,  and  occafioning  none  in  the  fait.  Sulphur  did 
the  fame.  (13.)  One  part  of  the  fait,  mixed  with  ten 
of  manganefc,  and  melted  in  a  clofe  veflel,  gave  a  femi- 
tranfparent  mafs,  fome  parts  of  which  were  bluifh. 
The  crucible  was  lined  with  a  fine  purple  glazing,  and 
the  edges  of  the  inafs  itfelf  appeared  of  the  fame  co- 
lour. 

"The  vitreous  fait  diflblved  alfo,  in  fufion,  metal- 
lic calces  and  earths.  Chalk,  with  one-third  its  weight 
of  the  fait,  formed  a  femitranfparent  vitreous  mafs  : 
calcined  marble,  with  the  fame  proportion,  flowed  fo 
thin  as  to  run  all  through  the  crucible  ;  gypfum,  like- 
wife,  ran  moflly  through  the  crucible  ;  what  remain- 
ed was  femitranfparent.  Lapis  fpecularis  ran  entire- 
ly through  the  veflel.  Spanilh  chalk  gave  a  femitran- 
fparent mafs,  which  fparkled  on  breaking  ;  and  fine 
white  clay,  a  fimilar  one.  Saxon  topaz  and  flint  were 
changed  into  beautiful  opal-coloured  mafles ;  the  earth 
of  alum  into  a  femitranfparent  mafs,  and  quicklime 
into  an  opaque  white  one.  The  mafs  with  flints  im- 
bibed moifture  from  the  air  ;   the  others  not. 

11  Oil  of  vitriol,  poured  upon  one-fourth  its  weight 
of  this  fait  in  a  retort,  raifed  an  efFervefcence,  acquired 
a  brownifh  colour,  and  afterwards  became  turbid  and 
white.  On  raifing  the  fire,  the  oil  of  vitriol  diflilled, 
and  the  matter  in  the  bottom  of  the  retort  melted. 
In  the  neck  was  found  a  little  fublimate,  which  grew 
moifl  in  the  air;  as  did  likewife  the  remaining  fait, 
which  was  opaque  and  whitifh.  Concentrated  fpirit 
of  nitre,  diflilled  with  this  fait  in  the  above  proportion, 
came  over  unchanged  ;  no  fublimate  appeared  ;  the  re- 
fiduum  looked  like  glafs  of  borax.  The  diflilled  fpirit 
did  not  act  in  the  leaft  upon  gold,  even  by  coition. 
Strong  fpirit  of  fea-falt  being  diflilled  in  the  fame  man- 
ner, no  fenfible  change  was  made  either  in  the  fpirit  or 
the  fait. 

"  Equal  pans  of  the  vitrified  microcofmic  fait  and 
fait  af  tartar  being  urged  with  the  ftrongeft  fire  that 
a  glafs  retort  could  bear,  nothing  fenfible  came  over, 
nor  did  the  mixture  appear  in  thin  fufion.  Diflblved 
in  water,  filtered,  and  duly  evaporated,  it  afforded,  very 
difficultly,  oblong  cryflals,  fomewhat  alkaline  ;  the 
quantity  of  alkali  having  been  more  than  enough  to  fa- 
turate  the  acid.  A  whithh  matter  remained  on  the 
filter,  amounting  to  feven  or  eight  grains,  from  two 
drachms  of  the  mixture  ;  this,  after  being  wafhed  and 
dried,  melted  before  a  blow-pipe,  as  did  likewife  the 

SSftfS.cryftals, 
tiriolated  l       "  This  fait  fecms  to  extricate,  in  part,  the  acids  of 
tartar,  ni-   vitriolated   tartar,  nitre,  and  fea-falt.      (1.)  On  diflil- 
tre, and       ling  a  mixture  of  it  with  an  equal  quantity  of  vitrio- 
fea-felt.      lated  tartar,  there  came  over  fome  ponderous  acid  drops, 
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which,  faturated  with  fixed  alkali,  formed  a  neutral  fait  Acid  of 
greatly  refembling  the  vitriolated  tartar.     The  relidu-  phofphorus 
urn  readily  diflblved   in  water,  and  difficultly  cryftalli-  and  'V5 
zed.     (2.)   Nitre,  treated  with  the  fame  proportion  of  c.ombina" 
the  fait,  began  to  emit   red  vapours.     The   reliduum  ■■ 
was  of  a  peich-bloflbm  colour,  appeared  to  have  melted 
lefs   perfectly  than  the  preceding,  and  diflblved  more 
difficultly  in  water.  The  folution  depofited  a  little  earthy 
matter  ;   and,  on   being   (lowly    evaporated,   (hot  into 
cryflals,  which  did  not  deflagrate  in  the  fire.   (3.)  Sea- 
falt,  diflilled  in  the  fame  manner,  manifeftly  parted  with 
its  acid  ;   the  reliduum  was  whitifh,  readily  diflblved  in 
water,  and  afforded  fome  cubical  cryflals.     (4.)  Sal  am- 
moniac fuffered  no  change.    (5.)  Borax,  with  an  equal 
quantity  of  vitreous  fait,  run  all  through  the  crucibles. 

"  Solutions  of  this  fait  precipitated  the  earthy  part 
of  lime-water,  of  folution  of  alum,  of  flint  diflblved  in 
fixed  alkali,  and  the  combination  of  marine  acid  with 
chalk  or  quicklime.  The  precipitate  from  this  laft 
liquor  is  tenacious  like  glue,  and  does  not  diflblve 
even  in  boiling  water  ;  expofed  to  a  flrong  fire,  it 
froths  prodigionfly,  and  at  lafl  melts  into  a  thick  fcoria. 

11  Solutions  of  this  fait  precipitate  alfo  fnndry  me* 
tall ic  folutions;  as  butter  of  antimony,  folutions  of 
filver,  copper,  lead,  iron,  mercury,  and  bifmuth,  in 
the  nitrous  acid  ;  and  of  tin  in  aqua-regis.  The  pre- 
cipitate of  iron  from  fpirit  of  fait  is  a  tenacious  mafs  ; 
that  of  filver  from  aquafortis,  fometimes  a  white  pow- 
der, fometimes  tenacious.  Copper  from  aquafortis  is 
fometimes  thrown  down  in  form  of  a  white  powder, 
and  fometimes  in  that  of  a  green  oil,  according  to  the 
proportions  and  dilutenefs  of  the  liquor.  Silver  is  not 
precipitated  at  all  by  this  acid  from  its  folution  in  vine- 
gar, nor  gold  from  aqua-regis. 

"  An  ounce  of  the  vitreous  fait,  well  mixed  with 
half  an  ounce  of  foot,  and  committed  to  diflillation, 
yielded  a  drachm  of  fine  phofphorns.  The  black  refi- 
duum,  being  elixated  with  boiling  water,  and  the  li- 
quor pafled  through  a  filter,  there  remained  upon  the 
filter  eight  fcruples  of  a  black  matter  ;  and,  on  evapo- 
rating and  cryftallizing  the  liquor,  about  feven  drachms 
were  obtained  of  oblong  cryflals,  which  did  not  deli- 
quate  in  a  moifl:  air,  but  became  powdery  in  a  warm 
one.  Thefe  cryflals,  treated  afreih  with  inflammable 
matter,  yielded  no  phofphorns.  Before  a  blow-pipe 
they  melted  into  a  tranfparent  globular  mafs,  which  on 
cooling,  became  turbid  and  opaque.  Diflblved  in  wa- 
ter, they  precipitated  folutions  of  filver,  mercury,  cop- 
per, and  of  chalk  ;  though  they  did  not  act  upon 
the  latter  fo  powerfully,  nor  produce  with  it  a  gluey 
mafs,  as  before  they  had  been  deprived  of  their  phof- 
phorine acid." 

Mr  Wiegleb  informs  us,  that  the  phofphoric  acid 
exhibits  lefs  affinity  with  calcareous  earth,  in  the  moift 
way,  than  the  vitriolic  ;  though  it  cannot  be  fepara- 
ted from  the  ultimate  refiduum  of  the  calcareous  earth 
by  that  acid.  It  expels,  however,  all  the  liquid  acids 
from  their  bafis  in  the  dry  way.  It  precipitates  iron 
from  a  folution  in  vitriolic  acid,  of  a  perfectly  white 
colour.  For  the  ufes  of  this  acid  as  a  flux,  fee  the  arti- 
cle BLow-pipe. 


§  10.  Of  the  Acid  of  Ants. 
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The  acid  may  be  obtained  from  thefe  infects  either  Howpre- 
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Acid  of  by  diftillation,  or  Ample  in  full  011  in  water.  From 
phofphorus  twenty-four  ounces  of  ants,  Neumann  obtained  eleven 
ounces  and  a  half  of  acid  as  flrong  as  good  vinegar, 
by  diftillation  in  balneo  marias.  Of  this  acid,  Mr  Mar- 
graaf  gives  the  following  account  in  the  Berlin  Me- 
moirs for  1749. 

"  The  acid  of  ants  effervefces  with  alkaline  falts, 
both  fixed  and  volatile.  With  volatile  alkalies  it  forms 
a  neutral  liquor,  which,  like  that  compofed  of  the  fame 
alkalies  and  vinegar,  yields  no  concrete  fait  on  diftilla- 
tion.  With  fixed  alkalies  it  concretes,  upon  proper 
exhalation,  into  oblong  cryftals,  which  deliquate  in 
the  air.  The  cryftals,  or  the  faturated  neutral  li- 
quor uncryftallized,  on  being  diftilled  with  a  fire 
increafed  till  the  retort  began  to  melt,  yielded,  a 
liquor  fcarce  fenfibly  acid,  and  afterwards  a  fmall 
quantity  of  an  urinous  and  partly  ammoniacal  liquor. 
The  remaining  black  matter,  diflblved  in  diftilled 
water,  filtered  and  evaporated,  fliot  into  large  cryftals 
which  did  not  deliquate  in  the  air,  though  they  were 
in  tafte  ftrongly  alkaline,  efFervefced  with  acids,  and 
had  all  the  other  properties  by  which  fixed  alkaiiesare 
diftininiifhed. 

"  This  acid  diffolves,  with  great  effervefcence,  coral, 
chalk  and  quicklime  ;  and  concretes  with  them  all  into 
cryftals  which  do  not  deliquate  in  the  air. 

"  It  does  not  precipitate  filver,  lead,  or  mercury, 
from  the  nitrous  acid ;  nor  quicklime  from  the  ma- 
rine. Hence  it  appears  to  have  no  analogy  to  the  ma- 
rine or  vitriolic  acids;  t'.ie  firft  of  which  conftantly 
precipitates  the  metallic  folutions,  and  the  other  the 
earthy. 

"  It  does  not  act  upon  filings  of  filver;  but  (like 
vegetable  acids),  it  totally  diffolves,  by  the  affiftance  of 
heat,  the  calx  of  filver  precipitated  from  aquafortis  by 
fait  of  tartar. 

"  It  does  not  diffolve  calces  of  mercury,  (as  vege- 
table acids  do)  ;  but  revives  them  into  running  quick- 
filver. 

"  It  acls  very  weakly  upon  filings  of  copper;  but 
perfectly  diffolves  copper  that  has  been  calcined.  The 
folution  yields  beautiful  compact  green  cryftals. 

"  It  diftblves  iron-filings  with  violence ;  the  folu- 
tion  duly  evaporated,  fhoots  into  cryftals  more  readily 
than  that  made  in  diftilled  vinegar.  It  fcarcely  acls  at 
all  upon  filings  of  tin. 

'*  It  does  not,  according  to  Mr  Margraaf,  corrode 
filings  of  lead;  but  diffolves,  by  the  affiltance  of  heat 
the  red  calx  of  lead.  The  folution  cryftallizes  into  a 
faccharum  faturni.  In  Mr  Ray's  philofophical  letters, 
it  is  faid,  that  lead  ^wt  into  the  acid  fpirit,  or  fair  wa- 
ter, together  with  the  animals  themfelves,  makes  a 
good  faccharum  faturni ;  and  that  this  faccharum,  on  be- 
ing diftilled  will  afford  the  fame  acid  fpirit  again, 
which  the  faccharum  faturni  made  with  vinegar  will 
not  do,  but  returns  an  inflammable  oil  with  water, 
but  nothing  that  is  acid  ;  and  faccharum  faturni  made 
with  fpirit  of  verdegris  doth  the  fame  in  this  refpect 
with  the  fpirit  of  pifmires. 

"  It  diflolves  zinc  with  vehemence,  and  fhoots,  up- 
on due  evaporation,  into  inelegant  cryftals,  not  at  all 
like  thofe  produced  with  diftilled  vinegar.  On  bif- 
muth,  or  regulus  of  antimony,  it  has  little  effect,  ei- 
ther when  calcined  or  in  their  metalline  ftate. 


§  11.  Cf  the  Add  of  Amber. 
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The  nature  of  this  acid  is  as  yet  but  little  known,  .    '°°s'    , 
and  Mr  Pott  is  the  only  chemift   who  feems  to  have 
examined  it  with  accuracy.     We  fhall   therefore  give 
an  abftract  of  the   principal  obfervations  and    experi- 


ments he  has  made  on  this  fait. 
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"  Salt  of  amber  requires  a  large  quantity  of  water  Mr  Pott's 
for  its  folution.  In  the  firft  cryftallization  (being  experi- 
nuich  impregnated  with  the  oil  which  rifes  from  the  ments* 
amber  along  with  it),  it  fhoots  into  fpongy  flakes,  in 
colour  refembling  brown  fugar-candy ;  the  cryftals 
which  fucceed  prove  darker  and  darker  coloured.  On 
repeating  the  depuration,  the  cryftals  appear  at  top 
cf  a  clear  yellow  or  whitifh  colour,  in  form  of  long 
needles  or  feathers ;  at  bottom,  darker,  and  more  ir- 
regular, as  are  likewife  the  cryftals  which  fhoot  after- 
wards. The  cryftals  neither  liquefy  nor  become  pow- 
dry  in  the  air:  rubbed,  they  emit  a  pungent  fmell  like 
that  of  radifhes,  efpecially  if  warmed  a  little;  their 
tafte  is  acid,  not  in  the  leaf!  corrofive,  but  with  a  kind 
of  oily  pungency. 

"  This  fait,  kept  in  the  heat  of  boiling  water,  lofes 
nothing  of  its  weight,  and  fuffers  no  alteration.  In  a 
great  heat  it  melts  like  oil  ;  after  which  a  little  oily 
acid  arifes,  then  oily  ftrias  appear  in  the  lower  part  of 
the  retort,  and  the  fait  fublimes  into  the  neck,  partly 
in  the  form  of  a  dark  yellow  butter,  and  partly  in 
that  of  feathers,  a  black  coaly  matter  remaining  at 
bottom  ;  fo  that,  by  this  procefs,  a  part  of  the  fait  is 
deftroyed. 

"  Oil  of  turpentine  has  no  action  on  this  fait. 
Highly  rectified  fpirit  of  wine  gains  from  it  a  yellow 
colour  in  the  cold;  and,  on  the  application  of  heat, 
diffolves  a  confiderable  quantity,  but  depofites  great 
part  of  it  on  cooling.  The  fait  thus  depofited  is  fome- 
what  whiter  than  before,  but  ftill  continues  fenfibly 
yellow.  The  dulcified  fpirit  of  fal  ammoniac  diffolves 
it  readily,  without  effervefcence,  into  a  yellow  liqour; 
if  the  fait  was  foul,  the  folution  proves  of  a  red  co- 
lour ;  on  burning  of  the  vinous  fpirit,  a  neutral  liquor 
remains. 

"  A  folution  of  fait  of  amber  in  water,  faturated 
with  a  pure  alkaline  lixivium,  yielded,  on  infpiffation, 
a  faline  matter,  which  would  not  cryftallize,  and 
which  when  exiiccated  by  heat,  deliquated  in  the  air, 
leaving  a  confiderable  proportion  of  an  earthy,  unc- 
tuous matter.  Being  again  gently  infpiffated,  it  left 
a  brownifh  fait  very  foluble,  weighing  one  half  more 
than  the  fait  of  amber  employed.  This  fait  efFervef- 
ced with  the  vitriolic  and  nitrous  acids  :  the  vapour, 
which  exhaled,  was  not  acid,  but  oily  and  fulphureous. 
On  repeating  the  experiment,  and  fully  faturating  the 
alkali  with  the  fait  of  amber,  the  neutral  fait  made  no 
effervefcence  with  thefe  acids.  This  fait  did  not  per- 
fectly melt  before  a  blow-pipe  ;  continued  in  the  fire 
for  fome  time,  it  efFervefced  with  aquafortis.  In  dif- 
tillation it  yielded  a  bitter,  oily,  alkalefcent  fpirit, 
much  refembling  the  fpirit  of  tartar  ;  and  towards  the 
end,  an  empyreumatic  oil.  The  relidnum  elixated, 
yielded  the  alkaline  fait  again  of  a  brown  colour. 

"  Salt  of  amber  effervefces  ftrongly  with  volatile 
alkalies;  and,  on  faturation,  forms  with   them  an  oily 
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ammoniacal  liquor,  which,  in  diftillation,  totally  arifes 
in  a  fluid  form,  except  that  a  fmall  portion  of  a  pe- 
netrating, oily,  faline  matter,  concretes  towards  the 
end. 

"  On  diftilling  fait  of  amber  with  an  equal  quanti- 
ty of  common  fal  ammoniac,  a  marine  acid  fpirit 
came  over,  of  a  ftrong  fmell,  and  a  brown  colour: 
afterwards,  a  little  white  fal  ammoniac  fublimed;  at 
length  arofe  fuddenly  a  large  quantity  of  a  fuliginous 
or  bituminous  matter,  leaving  behind  a  fmall  portion 
of  a  like  fhining  black  fnbftance.  The  coaly  matter 
was  conliderably  more  in  quantity  than  the  fait  of  am- 
ber employed.  On  treating  it  with  nitre,  red  va- 
pours arofe,  and  the  mixture  detonated  with  vio- 
lence. A  mixture  of  it  with  borax,  frothed  and  fwell- 
ed  up  much  more  than  borax  by  itfelf;  and,  on  rai- 
ling the  fire,  yielded  only  fome  oily  drops  ;  the  acid 
being  deftroyed  by  this  fait,  as  by  fixed  alkalies  and 
quicklime. 

"  Spirit  of  fea-falt,  poured  upon  one-fourth  its 
weight  of  fait  of  amber,  made  fcarce  any  folution  in 
the  cold:  on  the  application  of  heat,  nearly  the  whole 
coagulated  into  the  confidence  of  a  jelly.  In  diflilla- 
tion, the  fpirit  of  fait  arofe  firft ;  then  almoft  the  whole 
of  the  fait  of  amber,  partly  like  firm  butter,  partly  like 
longftriated  plumous  alum,  very  pure,  and  of  a  fine 
white  colour,  its  oily  matter  being  changed  into  a 
coal  at  the  bottom.  The  fait,  thus  purified,  makes 
no  precipitation  in  the  folution  of  lilver,  and  conse- 
quently retains  nothing  of  the  marine  acid  ;  nor  does 
it  precipitate  folution  of  quicklime  made  in  fpirit  of 
fait,  and  confequently  contains  nothing  vitriolic.  If 
any  of  the  mineral  acids  was  contained  in  this  fait,  it 
could  not  here  efcape  difcovery  ;  the  oil,  which  in  the 
rough  fait  is  fuppofed  to  conceal  the  acid,  being  in  this 
proeefs  feparated. 

"■  Aquafortis  being  poured  upon  one-fourth  its 
weight  of  fait  of  amber,  extracted  a  yellowifli  colour 
from  it  in  the  cold,  but  diflblved  little  :  on  the  appli- 
cation of  heat,  the  whole  diflblves  into  a  clear  liquor, 
without  any  coagulation  :  if  the  fait  is  very  oily,  the 
folution  proves  red.  In  diftillation,  the  greateftpart  a- 
rifes  in  a  liquid  form,  with  only  a  very  fmall  quantity 
of  concrete  fait.  The  fpirit  does  not  act  upon  gold, 
but  diflblves  filver,  and  quickfilver,  as  at  firft ;  a  proof 
that  it  has  received  no  marine  acid  from  the  fait  of 
amber. 

"  Oil  of  vitriol  being  added  to  twice  its  weight  of 
fait  of  amber  diluted  with  a  little  water,  a  moderate 
fire  elevated  an  acidulous,  liquor,  which  appeared  to 
proceed  from  the  fait  of  amber;  for  its  making  no 
change  in  folution  of  fixed  fal  ammoniac,  Ihowed  it 
not  to  be  vitriolic.  On  continuing  the  diftillation  by 
a  ftronger  fire,  greateft  part  of  the  fait  arifes  unde- 
ftroyed,  and  the  oil  of  vitriol  along  with  it;  a  black, 
light,  porous  earth  remaining. 

"  Equal  parts  of  quicklime  and  fait  of  amber  gave 
over  in  diftillation  only  an  acidulous  phlegm  ;  the  refi- 
duum,  elixated  with  water,  yielded  a  folution  of  the 
lime  in  the  acid  of  amber,  refembling  a  folution  of  the 
fame  earth  in  vegetable  acids,  precipitable  by  alkaline 
falts,  and  by  the  vitriolic  acid.  Lime,  added  to  a  wa- 
tery folution  of  fait  of  amber,  diflblves  with  fome  ef- 
fervefcence ;  after  which,  the  whole  coagulates  into 


the  confidence  of  a  jelly:  this,  diluted  with  water,  Acid  of  ar- 
proves  fimilar  to  the  foregoing  folution.  fenic  and 

"  Solution  of  fait  of  amber  makes  no  precipitation  itS(;ombi- 
in  folution  of  filver  or  quickfilver.     It  diflblves  zinc,  "atl0"8,     , 
as  all  acids  do  :  fixed  alkalies  precipitate  the  zinc  :  the       915 
volatile  do  not;  and  when  a  fufficient  quantity  of  the  Effects  of 
volatile  has  been  added,  the  fixed  make  no  precipita-  fEUt  °f  am- 
tion.     It  acts  exceedingly  flowly  and   difficultly  upon  ber  on  the 
copper;  but  corrodes  calcined  copper  in  a  fhorter  time.  metals* 
It  foon  corrodes  iron,  by  coction,  into  a  crocus,  and 
diflblves  a  part  into  a  liquid  form:  the   folution   has 
little   colour;  but    alkaine  falts  readily   difcover  that 
it  holds  iron,   by    rendering  it  turbid  and  whitifh,  and 
throwing  down  a   confiderable  quantity  of  a  grecnilh 
calx." 


§   12.  Of  the  acid  of  Arsenic. 

Mr  Scheele  firft  perceived,  from  fome  experiments 
on  manganefe,  that  arfenic  contained  phlogifton  :  from 
whence  he  was  led  to  an  analyfis  of  this  fubftance, 
which  produced  an  acid  of  a  very  fmgular  kind  ;  by 
uniting  of  which  with  phlogifton  in  certain  propor- 
tions, either  white  arfenic  or  its  regulus  may  be  com- 
pofed  at  pleafure. 

"White  arfenic  may  be  decompounded  in  two  ways. 
1.  Put  two  ounces  of  it  reduced  to  a  fine  powder  in  a 
glafs  mortar  into  a  retort  of  the  fame  materials;  pour 
upon  it  feven  ounces  of  pure  muriatic  acid,  whofe  fpe- 
cific  gravity  is  to  that  of  water  as  10  to  8  ;  and  lute  on 
a  receiver.  The  arfenic  is  quickly  diflblved  in  a  boil- 
ing heat,  which  muft  be  brought  on  as  quickly  as  pof- 
fible.  After  the  folution  is  accomplifhed,  while  the 
liquor  is  £1  ill  warm,  three  ounces  and  a  half  of  nitrous 
acid,  of  the  fame  fpecific  gravity  with  the  muriatic 
above-mentioned,  is  to  be  added,  and  the  liquid  which 
had  already  gone  over  into  the  receiver  poured  back. 
The  receiver  is  then  to  be  put  on  again,  but  not  luted  ; 
the  mixture  foon  begins  to  effervefce,  and  red  vapours 
go  over  into  the  receiver.  The  diftillation  is  to  be  con- 
tinued till  thefe  vapours  ceafe ;  when  an  ounce  of 
finely  powdered  arfenic  is  again  to  be  added,  the  re- 
ceiver applied  as  before,  and  a  gentle  ebullition  con- 
tinued till  the  fecond  quantity  of  arfenic  be  diflblved. 
An  ounce  and  an  half  of  nitrous  acid  is  then  to  be 
added,  and  the  mixture  diftilled  to  drynefs,  increafing 
the  fire  towards  the  end,  fo  as  to  make  the  retort  red 
hot.  The  acid  which  comes  over  into  the  receiver  may 
ferve  again  feveral  times.  The  white  mafs  which  re- 
mains in  the  retort  is  the  dry  acid  of  arfenic.  It  may 
■be  reduced  to  a  liquid  form  by  pouring  upon  it,  in 
coarfe  powder,  twice  its  weight  of  diftilled  water,  and 
boiling  for  a  few  minutes,  pouring  back  the  liquor 
which  comes  over,  and  afterwards  filtering  the  folu- 
tion through  blotting  paper,  which  has  been  prevjoufly 
wafhed  in  hot  water. 

In  this  proeefs  the  nitrous  acid  attacks  the  phlo- 
gifton of  the  arfenic,  is  volatilized  in  confequence  of 
its  union  with  it,  and  leaves  the  more  fixed  but  lefs 
powerful  acid  of  arfenic  behind.  The  nitrous  acid 
would  alone  be  fufficient  for  this  purpofe,  could  it  ac- 
curately come  into  contact  with  the  particles  of  arfe- 
nic; but  this  cannot  be  done  witthout  folution,  and 
the  nitrous  acid  is  capable  of  diflblving  arfenic  only  in 

pro- 
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proportion  to  the  water  it  contains.  Too  great  a  quan- 
tity would  therefore  be  required  were  thio  acid  ro  be 
ufed  by  itfelf;  but  by  theufe  of  muriatic  acid  for  the 
folution,  a  finaller  quantity  ot  fpirit  of  nitre  is  admit- 
ted to  intimate  contact  with  all  the  arfenical  particles, 
and  has  an  opportunity  of  depriving  them  of  their  phlo- 
gifton.  Aqua-regia  might  be  poured  upon  the  arfenic 
at  once;  but  the  greateft  effervefcence  it  excites  would 
throw  the  mineral  up  to  the  top  in  fuch  a  manner  that 
the  menftrunm  could  not  act  upon  it.  By  the  opera- 
tion of  dephlogiftication,  arfenic  lofes  a  fifth  part, 
which  is  fuppofed  to  be  pure  phlogifton. 

The  other  method  of  decompofing  arfenic  is,  by 
means  of  the  dephlogifticated  fpirit  of  fait.  For  this 
purpofe,  take  one  part  of  powdered  manganefe,  and 
mix  it  with  three  of  the  muriatic  acid  above-mention- 
ed. Put  it  into  a  retort,  of  which  it  may  fill  one- 
fourth  ;  a  receiver  containing  one-fourth  of  powdered 
arfenic,  with  one-eighth  of  diftilled  water,  is  to  be  liued 
on,  and  the  retort  put  into  a  fand-bath.  The  dephlo- 
gifticated muriatic  acid,  going  over  into  the  receiver, 
is  inftantly  abforbed  by  the  arfenic  ;  which  fome  hours 
afterwards  will  be  diffolved,  and  two  different  liquid 
ltrata,  which  cannot  be  mixed  together,  will  be  per- 
ceived in  the  receiver.  This  folution  is  now  to  be  put 
into  a  clean  glafs  retort,  and  diftilled  to  drynefs  ;  in- 
creafmg  the  fire  at  laft  to  fuch  a  degree  as  to  make 
the  whole  red  hot:  and  in  this  procefs  alfo  two  dif- 
ferent liqaids  pafs  over  into  the  receiver  which  do  not 
unite  together. 

Here  the  manganefe  attracts  the  phlogifton  of  the 
muriatic  acid  ;  and  as  this  dephlogifticated  acid  has  a 
very  ftrong  attraction  for  phlogifton,  it  deprives  the 
arfenic  of  its  phlogifton,  and  thus  recompofes  the  or- 
dinary phlogifticated  muriatic  acid.  This  portion  of 
recompofed  acid  diffolves  part  of  the  arfenic,  forming 
with  it  what  is  called  butter  of  arfenic.  The  other  part 
of  the  arfenic  which  has  been  decompofed,  diffolves  in 
the  water,  and  forms  a  liquid  fpecifically  lighter  than 
the  butter,  and  therefore  fwims  above  it.  On  recti- 
fying the  two  liquids,  the  undecompofed  portion  of 
the  arfenic  arifes  along  with  the  muriatic  acid,  and 
goes  over  into  the  receiver  in  form  of  an  heavy  oil, 
while  the  acid  of  arfenic  remains  behind  in  the  retort. 
The  acid  obtained  in  this  way  is  precifely  the  fame 
with  the  former,  and  one  would  hardly  believe  that  it 
is  an  acid,  becaufe  it  has  no  acid  tafte  ;  but  after  fome 
days  it  grows  moift  in  the  air,  and  at  laft  deliquates, 
afTuming  the  appearance  of  oil  of  vitriol.  As  the  de. 
liquefcence,  however,  is  very  flow,  it  is  proper  to  dif- 
folve  it  in  a  certain  quantity  of  water,  when  a  fmall 
quantity  of  white  powder  remains  undiffolved,  after 
preparing  it  by  the  firft  procefs,  which  is  filiceous  earth 
derived  from  the  retort.  This  ought  to  be  carefully 
feparated  from  the  acid  by  filiration  ;  and  in  order  to 
prevent  the  glue  of  the  blotting-paper  from  mixing 
with  the  acid,  it  was  directed  to  walh  the  filter  with 
hot  water  previous  to  the  operation. 

The  firft  experiment  M.  Scheele  tried  on  this  acid 
after  he  had  obtained  it,  was  to  difcover  if  it  was  as 
noxious  to  animals  as  when  combined  with  phlogifton. 
Having  mixed  a  little  with  honey,  the  flies  that  eat  of 
it  died  in  an  hour  ;  and  eight  grains  reduced  a  cat  to 
the  point  of  death   in  two  hours.     Some  milk,  how- 


ever, being  then  given  to  the  animal,  it  vomited  vie-  Acid  of 
lently,  and  ran  away.  arfenicand 

2.  An  ounce  of  dry  acid  of  arfenic,  heated  in  a  fmall  ltscomhi- 
phial  to  near  the  point  of  ignition,  melts  into  a  clear  "atl0"5,     , 
liquid,  which  congeals  when  cold  ;  but  if  the  heat  be       921 
increafed  till  the  veffel  begins  to  melt,  the  acid  begins  Eafily  re- 
to  boil,  refumes  its  phlogifton,  and  arfenic  fnblimes  in  fumes  its 
greater  quantity  as  the  heat  is  longer  continued.     Af.fblcgiftcn, 
ter  fubjecting  the  acid  to  this  violent  heat  in  a  retort 

for  an  hour,  the  veffel  melted,  and  the  acid  had  rifen 
up  as  high  as  the  neck. 

3.  In  a  crucible  the  arfenic  attracts  phlogifton  in 
greater  quantity,  and  is  entirely  diffipated  in  arfenical 
vapours  ;  a  little  clear  and  difficultly  fufible  glafs,  con- 
fifting  of  clay  and  the  acid  of  arfenic,  remaining  in  the 
crucible.  % 

3.  With  powder  of  charcoal  the  arfenical  acid  us-Takesfirc 
dergoes  no  change  ;   but  if  the  mixture  be  put  into  aandfub- 
retort,  the  moifture  all  driven  off,  a  receiver  then  luted limes  c'nar- 
on,  and  the  heat  increafed  till  the  bottom  of  the  retort coaI' 
becomes  red  hot,  the  whole  mafs  takes  fire  with  vio- 
lence ;  all  the  acid  is  reduced,  and  fublimed  into  the 

neck  of  the  retort  ;  a  fhining  regulus  is  obtained,  mixed 
with  a  little  arfenic  and  charcoal  duft.  A  few  drops 
of  water  are  found  in  the  receiver,  but  they  do  not 
contain  a  particle  of  acid.  023 

4.  The    arfenical    acid,    after  fome   days  digeftion  Appear- 
with  oil  of  turpentine,  unctuous  oil,  and  fugar,  becomes ance  vin^1 
black  and   thick.     If  fome   muriatic  acid  be  diftilled  ollof  tur" 
from  this,  a  little  nitrous  acid  added,  and  the  diftiila-^mme' 
tion  repeated,  fome  acid  of  arfenic  is  left  behind.  Spi- 
rit of  wine  undergoes  no  change  either  by  digeftion  or 
diftillation  with  arfenical  acid.  024 

5.  Six  parts  of  acid  digefted  with  one  of  fulphur  With  ful- 
fuffer  no  change  ;  but  when  the  mixture  is  evaporated  phur. 

to  drynefs,  and  then  fubjected  to  diftillation  in  a  glafs 
retort,  the  two  unite  with  great  violence  at  that  de- 
gree of  heat  in  which  fulphur  melts;  and  the  whole 
mafs  rifes  almoft  in  the  fame  inftant,  in  form  of  a  red 
fnblimate  ;  a  little  fulphureous  acid  in  the  mean  time 
going  over  into  the  receiver.  p2j 

6.  Acid  of  arfenic,  faturated  with  vegetable  fixed  Combined 
alkali,  forms  a  deliquefcent  fait  which  does  not  cry- with  vege- 
ftallize,  but  turns  fyrup  of  a  violet  green,  though  j[tahkfiscd 
produces  no  change  on  the  tincture  of  lacmus.     On 

the  addition  of  a  little  more  acid,  however,  when  it 
reddens  lacmus,  but  makes  no  alteration  on  the  fyrup 
of  violets,  the  liquor  will  afford  fine  cryftals  like  Mr 
Macquer's  neutral  fait  of  arfenic.  On  keeping  this  fait 
for  an  hour  in  fufion  in  a  crucible  covered  with  another 
luted  upon  it,  the  infide  of  the  veffel  was  found  co- 
vered with  a  white  glazing,  and  a  felt  remained,  which 
was  ftill  the  fame  arfenicated  fait  with  excefs  of  acid.  026 

7.  On  diftilling  this  fait  in  a  retort  with  an  eight])- This  fait 
part  of  charcoal-duft,  it  began  to  boil  very  violently  decompo- 
as  foonasthe  retort  became  red-hot,  and  a  \try  fine^^y 
regulus  of  arfenic    fublimed.      The    black   rtfiduum 
contained  the  alkali  entirely  feparated  from  the  arfeni- 
cal acid.  027 

8.  With  mineral   alkali  the  acid  of  arfenic  forms  Combined 
cryftals  when  perfectly  neutralized,  but  not  if  added  with  mine- 
to  excefs.     In  that  cafe,  the  mafs  becomes  deliquef- ral  alkaU- 
cent  like  the  former  when  neutral.  92g 

9.  With  volatile  alkali  a  fait  much  refembling  the  with  vola- 

tWO  tile  'alkali. 
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two  former  is  produced.  It  does  not  change  lacmus, 
but  turns  thefyrup  of  violets  green.  A  gentle  heat 
drives  off  part  of  its  volatile  alkali,  and  leaves  the  re- 
mainder fuperfatnrated  with  acid  ;  in  which  cafe  it 
ftoots  into  long  radiated  and  deliquefcent  cryftals. 
Thefe,  urged  by  a  ftronger  heat,  part  with  the  whole 
of  their  alkali,  which  is  partly  decompofed  ;  fame 
arfenic  is  formed  by  the  union  of  the  phlogifton  of 
the  alkali  with  part  of  the  arfenical  acid  ;  the  remain- 
der of  which  affnmes  a  milky  colour,  and  lies  in  the 
bottom  of  the  retort.  / 

10.  Acid  of  arfenic  diftilled  with  vitnolated  tartar 
expels  the  vitriolic  acid  in  a  violent  heat,  which  comes 
over  in  a  concentrated  but  fulphureous  ftate,  leaving 
the  arfenical  fait  formed  of  the  acid  and  alkali  united. 
With  Glauber's  fait  the  vitriolic  acid  alfo  rifes,  and  with 
lcfs  heat  than  when  vitriolated  tartar  is  made  life  of. 

11  One  part  of  nitre  diftilled  with  three  of  acid  of 
arfenic,  yielded  a  fpirit  of  nitre,  together  with  the 
neutral  arfenical  fait  already  mentioned.  • 

12.  One  part  of  common  fait  with  three  of  arfeni- 
cal acid,  yielded  fame  fmoking  part  of  fait.  The  re- 
fiduum  dilfalved  in  water  gave  cryftals  of  common 
fait,  and  a  thick  magnum,  which  would  not  cryltal- 
lize  till  the  fuperfluous  arfenical  acid  was  taken  away 
by  adding  powdered  chalk,  when  it  yielded  cryftals 
fimilar  to  thofe  produced  by  the  acid  and  pure  alkali. 

1-2  With  fal  ammoniac  the  prodncl  was  firft  fuming 
muriatic  acid,  then  volatile  alkali  in  a  liquid  ftate,  af- 
ter that  arfenic,  and  laftly  part  of  the  arfenical  acid 
remained  in  the  retort.  _  , 

1  a.  Spathum  ponderofum,  and  gypfum,  both  part- 
ed with  their  acids,  which  were  become  fulphureous. 
The  former  did  not  yield  its  acid  till  the  retort  be- 
gan to  melt.  .  ,    , 

15  One  part  of  floor  mineral  was  mixed  with  four 
of  acid  of  arfenic,  and  diftilled  into  a  receiver  having 
a  little  water  in  it.  When  the  retort  grew  red-hot, 
firft  a  yellow  and  then  a  red  fubftance  fublimed.  Some 
fulphureous  acid,  but  none  of  the  acid  of  flu  or,  went 
over  A  grey-coloured  refiduum  was  left  in  the  retort ; 
which  being  divided  into  two  parts,  one  was  mixed 
with  charcoal-powder  and  diftilled  with  a  ftrong  fire, 
without  the  production  of  either  arfenic  or  regulus  ; 
the  other  was  mixed  with  four  parts  of  acid  of  arfe- 
nic and  fubjefted  to  a  fecond  diftillation.  When  the 
mafs  grew  dry,  a  little  yellow  fal  ammoniac  was  fab- 
limed  and  the  water  was  covered  with  a  cruft  or  11I1- 
ceous  earth,  as  in  the  ufual  diftillations  of  that  mineral. 

16  Arfenical  acid  precipitates  lime-water,  by  uni- 
ting with  the  calcareous  earth  diffolved  in  it  By  the 
addition  of  more  acid,  the  precipitate  is  diffolved  and 
the  liquor  yields  fmall  cryftals,  which  let  fall  a  fele- 
nite  on  the  addition  of  vitriolic  acid. 

17  On  the  addition  of  powdered  chalk  to  arfenical 
acid  diluted  with  water,  the  earth  is  at  firft  diffolved, 
but  by  adding  more  chalk  the  whole  is  coagulated  in- 
to fmall  cryftals.  •     . 

18  Magnefia  diffolves  in  the  arfenical  acid,  and  the 
falution  coagulates  when  it  comes  to  the  point  ot  fatu- 
ration.  On  di Solving  the  coagulum  in  a  larger  quan- 
tity of  water,  it  becomes  gelatinous  by  evaporat.on  ; 
and  if  the  jelly  be  lixiviated  with  water,  filtered  and 
evaporated,  a  vifcid  mafs  remains,  which  refufes  to 
cryftallize. 


94a 
Its  falution  Platina. 


Practice. 

10.  Earth  of  alum  precipitated  by  alkali  of  tartar,  Acid  of  ar- 
is  eafily  fahvble   in  arfenical  acid,  and  coagulates  as  fe^c  and 
foon  as  it  arrives  at  the  point  of  faturation.     Evapo-  JJ^JJ™" 

rated  to  drynefs,  mixed  with  fame  charcoal  powder,  , ^_L_ 

and  then  fubjeaed  to  ftrong  diftillation,  a  little  yellow       938 
fablimate  arifes  into  the  neck  of  the  retort,  as  likewife  With  earth 
fame  mining  regulus,  while  a  volatile  fulphureous  acid  ot  aium- 
paffes  over  into  the  receiver.     The  refiduum  diffolves 
with  difficulty  in  the   vitriolic  acid,  though  fame  cry- 
ftals of  alum  will  form  in  the  fpace  of  two  months.  939 

20  Four  parts  of  arfenical  acid  mixed  with  one  Withwhitc 
of  powdered  white  clay,  did  not  diffolve  any  part  by  clay, 
digeftion  for  a  fortnight.  By  diftillation  m  a  retort 
till  the  veffel  began  to  melt,  it  was  converted  into  a 
thick  flux,  and  a  little  arfenic  fublimed.  By  mixing 
the  refiduum  with  a  little  powdered  charcoal,  a  fhining 
regulus  was  fublimed.  94° 

21  Terra  ponderofa  diffolves  readily  in  the  acid  of  With  terra 
arfenic,  but  precipitates  again  as  foon  as  it  has  attained  ponderofa. 
the    point    of    faturation.     The    falution    is   precipi- 
tated by  acid  of  vitriol,  and  forms  regenerated  pon- 
derous fpar.  .       .  ,  941 

22.  Gold  is  not  adted  upon  by  acid  of  arfenic,  either  With  gold, 
by  digeftion  or  otherwife  ;  nor  is  its  falution  precipi- 
tated, though  the  retorts  ufed  in  the  operation  were 
ftained  with  red  and  yellow  fpots,  which  could  not  be 
taken  off;  nor  is  its  aaion  increafed  by  mixture  with 
muriatic  or  with  nitrous  acid. 

23.  Pure  platina   is  not  aaed    upon, 
is  not  precipitated  by  the  pure  arfenical  acid,  but  rea- 
dily by  the  arfenical  falts.     The  precipitate  is  yellow, 
and  diffolves  in  a  large  quantity  of  water,  but  contains 
no  mark  of  arfenical  acid.     Addition  of  muriatic  or  of 
nitrous  acid  makes  no  change,  in  its  effeas.  ... 

24.  Pure  filver  is  not  aaed  upon  by  the  arfenical  Silver, 
acid  in  digeftion.  On  augmenting  the  fire  till  the 
acid  melted,  and  keeping  up  this  degree  of  heat  lor 
half  an  hour,  the  metal  diffolved,  and  on  breaking  the 
retort,  a  colourlefs  glaffy  mafs,  nearly  tranfparent,  was 
found  in  it  ;  the  retort  being  covered  with  a  flame- 
coloured  glazing,  which  could  not  be  feparated  from 
it  By  a  <n-eat  degree  of  heat  the  filver  was  reduced 
without  addition.  Solution  of  filver  is  precipitated  by 
pure  acid  of  arfenic,  but  more  effectually  by  the 
neutral  arfenical  falts:  the  precipitate  is  of  a  brown 
colour,  and  by  digeftion  in  muriatic  acid  is  changed 
into  lunea  cornea  ;  it  is  alfo  foluble  in  fpirit  of  fal  am- 
moniac prepared  with  quicklime.  The  aa-,M  of  the 
arfenical  acid  upon  filver  is  confidently  increased  by 
mixino-  it  with  fpirit  of  fea-falt  ;  the  former  attacking 
the  phlogifton  of  the  metal,  while  the  latter  attacks 
its  earthy  bafis.  .  '     .  ?44 

25  Quickfilver  is  not  aaed  upon  by  oigefnon  with  Qmck- 
arfenical  acid.  On  putting  the  mixture  into  a  retort,  Mver. 
diftilling  to  drynefs,  and  then  increafing  the  fire,  the 
mafs  becomes  yellow,  quickfilver  rifes  into  the  neck  of 
the  retort,  with  a  little  arfenic,  and  fame  yellow  iubli- 
mate  ;  but  though  the  fire  was  augmented  till  the  re- 
tort began  to  melt,  the  mafs  could  not  be  fufed.  Three 
drachms  and  an  half  sf  quickfilver  were  obtained  out 
of  fix  employed  in  the  experiment ;  the  arfenicalacid, 
therefore,  contained  two  and  an  half.  The  mafs  was 
famewhat  yellow  :  it  diffolved  very  readily  in  muriatic 
acid,  but  fcarcely  at  all  in  the  nitrous  or  vitriolic  ;  on 
evaporation  to  drynefs  and  diftillation,  fame  corrofive 
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Acid  of      fublimate  rofe  into  the  neck  of  the  retort;   the  reli- 
vrfen!^,K      duum->  melted  in  a  very  ftrong  fire,  proved  to  be  acid 
arfenic.     Another  portion  of   the  mafs,  diftilled  with 
two   parts  of    common  fait,    yielded   corrofive  fubli- 
mate. 

26.  Acid  of  arfenic  diftilled  with  corrofive  fubli- 
mate undergoes  no  change;  but  by  fublimation  with 
mercurius  dulcis,  a  corrofive  fublimate  is  obtained. 
Some  have  afferted,  that  by  fubliming  arfenic  with  cor- 
rofive fublimate,  a  butter  of  arfenic  is  obtained ;  but 
Mr  Scheele  informs  us  that  this  is  a  miftake  ;  and  that 
by  diftilling  this  mixture,  he  conftantly  obtained  cor- 
n°'  obt£!n-  rofive  fublimate  at  firft,  and  arfenic  afterwards.  With 
1  regulus  of  arfenic,  however,  a  fmoking  butter  of 
arfenic,  mercurius  dulcis,  and  fome  quickfilver,  are 
obtained.  The  fame  thing  happens  with  a  mixture  of 
orpiment  and  corrofive  fublimate. 

27.  Arfenical  acid  diffolves  copper  by  a  digefting 
heat.  The  folution  is  of  a  green  colour  :  a  quantity  of 
light  blue  powder  is  depofited,  and  attaches  itfelf  to 
the  copper.  This  powder  confifts  of  the  acid  of  arfe- 
nic and  calcined  copper.  On  mixing  two  parts  of  dry 
acid  of  arfenic,  in  fine  powder,  with  one  of  filings 
of  copper,  and  diftilling  the  mixture,  fome  arfenic 
rofe  into  the  neck,  and  the  mafs  melted  and  turned 
blue.  On  boiling  it  with  water,  the  folution  was  fi- 
milar  to  one  made  directly  from  acid  of  arfenic  and 
copper.  A  little  copper  remained  in  the  bottom  of 
the  retort,  which  was  tinged  with  brown,  red,  and 
yellow  fpots,  infoluble  in  any  menftruum.  The  folu- 
tions  of  this  metal  are  not  precipitated  by  arfenical 
acid,  but  the  acetous  folution  is.  Neutral  arfenical 
falts  throw  down  a  blue  precipitate,  which  by  expo- 
fure  to  a  ftrong  fire,  turns  brown  and  covers  the  infide 
of  the  containing  vefTel  with  a  yellow  enamel.  On 
mixing  the  fcoria  in  a  fine  powder  with  a  little  lamp- 
black, fome  fine  regulus  of  arfenic  fublimed,  and  the 
copper  in  the  refiduum  was  reduced. 

28.  With  iron  the  acid  of  arfenic  forms  a  gelati- 
nous folution,  which  by  expofure  to  the  air  grows  fo 
thick  that  in  two  hours  time  it  will  not  flow  out  at  the 
mouth  of  a  phial.  With  alkali  of  tartar  a  whitifh 
green  powder  is  thrown  down;  which  being  edulco- 
rated and  diftilled  in  a  glafs  retort,  yields  fome  arfenic, 
and  leaves  a  red  ochre  behind.  On  diftilling  four 
parts  of  arfenical  acid  with  one  of  iron  filings,  the  mafs 
effervefced  ftrongly  towards  the  end;  and  when  it  be- 
came dry,  took  fire  in  the  retort  upon  increafmg  the 
heat,  when  both  arfenic  and  regulus  of  arfenic  were 
fublimed.  The  refiduum  was  black,  friable,  and  con- 
tained but  little  acid  of  arfenic;  the  retort  was  co- 
vered with  yellowifh  brown  fpots.  Solutions  of  iron 
in  mineral  acids  are  not  precipitated  by  acid  of  arfe- 
nic, but  the  acetous  folution  lets  fall  a  dark  brown 
powder.  All  the  folutions  are  precipitated  by  the 
arfenical  neutral  falts,  the  precipitates  by  a  ftrong 
fire,  converted  into  black  fcorise ;  which  mixed  with 
powdered  charcoal,  and  calcined,  yield  copious  va- 
pours of  arfenic,  and  are  afterwards  attracted  by  the 
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29.  Lead  digefted  with  arfenical  acid  turns  black 
at  firft,  but  in  a  few  days  is  furrrounded  with  a  light 
greyifh  powder,  containing  fome  arfenic  which  may 
be  feparated  by  fublimation.  On  diftilling  one  part 
of  (havings  of  lead  with  two  of  dry  acid  of  arfenic, 
Vol.  IV, 


the  lead  was  difTolved,  the  mafs  flowed  clear,  and  a  Acid  of 
little   arfenic  rofe  into  the    neck   of  the    retort.     A  arfenic  a<nd 
milky  glafs  was  found   in    the  bottom,  which  by  boil- its  com'^- 
ing  in  diftilled  water,  let  fall  a  quantity  of  white  pow-  "atio"s- 
der,   the  fuperfluous  acid  being  diflbived  in  the  water;  * 

the  edulcorated  powder  yielded  regulus  of  arfenic  by 
diftillation  with  charcoal.  Solutions  of  lead  in  ni- 
trous and  muriatic  acids  are  precipitated  by  arfenical 
acid. 

30.  Tin  digefted  with  acid  of  arfenic  becomes  firft  With^tia. 
black,  then  is  covered  with  a   white  powder,  and  af- 
terwards becomes  gelatinous.     One  part  of  tin  filings 
diftilled  with  two  of  acid  of  arfenic,  took  fire  as  foon 

as  the  retort  became  red-hot,  and  immediately  after 
both  arfenic  and  a  little  regulus  were  fublimed.  The 
tin  was  diffolved  into  a  limpid  liquor,  which  became 
milky  when  cold. — By  wafhing  in  water,  a  quantity 
of  white  powder  was  feparated,  infoluble  in  any  acid, 
and  containing  very  little  of  that  of  arfenic. 

31.  Arfenical  acid  difTolves  zinc  with  effervefcence.  With^zinc 
The   metal  grows  black,  and  the  tranfparency  of  the 

acid  is  deftroyed  by  a  quantity  of  black  powder.  This 
powder  edulcorated,  dried,  and  put  on  an  iron  plate 
heated  nearly  red-hot,  emits  a  blue  flame  and  white 
arfenical  fmoke  in  the  dark,  leaving  behind  a  white 
powder;  thus  manifefting  itfelf  to  be  mottly  regulus 
of  arfenic.  One  part  of  filings  of  zinc  diftilled  with 
two  of  acid  of  arfenic,  took  fire  in  the  retort  with  a 
very  bright  flame,  and  burft  the  veflel  with  an  explo- 
fion.  Some  regulus  of  arfenic  and  flowers  of  zinc  were 
found  in  the  neck. 

32.  Bifmuth  digefted  with  acid  of  arfenic  is  cover-  wither- 
ed with  a  white  powder;  water  precipitates  the  folu-  muth. 
tion,  and  the    precipitate  confifts  of  calcined  bifmuth 

and  acid  of  arfenic.  On  diftilling  one  part  of  the  bif- 
muth with  three  of  arfenical  acid,  the  mafs  melted,  the 
metal  was  calcined,  but  remained  undiflblved  in  the'bot- 
tom  of  the  veflel ;  a  little  arfenic  rofe  into  the  neck  ; 
and  after  the  retort  became  cool,  water  was  poured 
on  the  refiduum,  which  difTolved  the  acid,  but  the  calx 
of  bifmuth  remained  unchanged.  Solution  of  this  femi- 
metal  in  the  acid  of  nitre  was  precipitated  by  arfenical 
acid.  This  precipitate,  as  well  as  the  calx,  are  very 
difficult  of  ftifion,  but  on  adding  a  little  powdered  char- 
coal, the  mixture  inftantly  melts,  the  arfenic  goes  off 
in  vapours,  and  the  bifmuth  is  reduced. 

33.  With  regulus  of  antimony  a  quantity  of  white  ReRu!us  of 
powder  is  produced    by  digeftion,  and  the  clear  folu-  antimony, 
tion  is  likewife  precipitated  by   dropping  it  into   pure' 
water.     This  powder  is  foluble  only  by  muriatic  acid 

and  may  be  precipitated  again  by  the  addition  of  wa- 
ter. One  part  of  regulus  of  antimony  diftilled  with 
three  parts  of  arfenical  acid,  took  fire  as  foon  as  the 
mafs  melted,  and  regulus  of  arfenic  with  a  red  matter 
were  fublimed;  a  little  volatile  fulphureous  acid  came 
over  into  the  receiver.  On  boiling  the  refiduum  in 
water,  the  acid  was  diffolved,  a  white  mining  pow- 
der remained  behind,  which  on  being  mixed  with  char- 
coal powder  and  diftilled,  an  ebullition  took  place, 
fome  regulus  of  arfenic  rofe  into  the  neck  of  the  retort, 
and  the  antimony  was  reduced.  Butter  of  antimony 
was  not  precipitated  by  the  pure  acid,  but  very  rea- 
dily by  the  arfenical  falts.  Acetous  and  tartareous 
folutions  of  glafs  of  antimony  are  preciptated  by  arfeni- 
cal acid 

3S  34.  Cobalt 
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Acid  of  34.  Cobalt  is  partially  diffolved,  and  the  folution 

arfenic  and  aflumes  a  rofc-colour;  on  putting  the  whole  mafs  in- 
to a  retort,  diftilling  off  the  liquid,  and  then  aug- 
menting the  fire,  the  mafs  melted,  and  a  little  arfenic 
was  fublimed.  The  refiduum  when  cold  had  a  temi- 
tranfparent  violet  colour.  On  pouring  water  upon  it, 
and  putting  it  on  hot  fand,  the  acid  was  diffolved, 
the  violct°colour  difappeared,  and  the  folution  af- 
fumed  a  dark-red  colour.  The  bottom  of  the  retort 
had  a  blue  tinge,  which  could  not  be  taken  off.  So- 
lutions of  cobalt  in  mineral  acids  are  readily  precipi- 
tated by  the  arfenical  neutral  falts.  The  precipitate  is 
of  a  rofe-colour,  but  melts  with  difficulty  into  a  dark 
bluefcoria.  .         ,_ 

15    Nickel,    with  acid  of  arfenic,   affumes  a  dark 
green  colour,  and  lets  fall  a  green  powder  containing 
'arfenic  in  fubftance,  which  may  be  feparatcd  from   it 
1w  a  gentle  heat.     One  part  of  nickel  diftilled  with 
two   of  dry   arfenical  acid,  melted  with  fome  appear- 
ance of  inflammation,    yielding  fome   arfenic  at  the 
fame  time.     The  mafs  was  yellow,  with  a  nnmoer  ot 
grey  elevated  ftreaks  upon  it,  which  appeared  like  ve- 
getation, and  were  formed  during  the  diftillation.     On 
boiling  the  yellow  mafs  in  water,  the  acid  was  diffolved, 
leaving  a  yellow  powder  behind  ;  which,  when  treated 
with  charcoal-powder,  yielded  regulus  of  arfenic,  but 
was  not   reduced   itfelf.     The  iolutions  of  nickel  in 
acids  are  not  preciptated  by  arfenical  acid,  not  even 
-that  in  vinegar,  but  the  neutral  arfenical  falts  throw 
r,fl       down  a  whitifh  green  powder.  _ 

With  rrnn-      36.  Mangauefe  in  its  natural  Mate  is  diffolved  only 
Eanefe.        in  fmall  part ;   but  when  phlogifticated   it  diffolves  rea- 
dily and  totally  ;  though,  whenever  the  acid  arrives 
at  the  point  of  laturation,  the  folution  coagulates  into 
nM       fmall  cryftals.  ,      .  ,    .  ., 

With  Lu-      37-  Regulus  of  arfenic  digefted  with  its  own  acid 
lusof  arfe-Coon  becomes  covered  with  a  white  powder,  which  is 
arfenic  in  fubftance.     On  diftilling  one  part  of  the  re- 
gulus with  two  of  the  acid,  the  former  fublimed  and 


inc. 


-the  latter  melted.     If  fmall  pieces  of  regulus  of  arfenic 

be  o-radually  added  to  the  acid  of  arfenic  in  fufion,  an 

ft*  -Kt     inflammation  takes  place,  and  arfenic  is  fublimed 

StranS  On  diftilling  a  mixture  of  equal  parts  of  terra  folia- 

phenome-    ta  tartari  and  arfenic,  a  limpid  liquor   like   water  nrft 

nonofarfe-came  over,  fmelling  ftrongly  of  garlic;   on  changing 

nic  with      the  receiver)  a  liquor  of  a  browniih  red  colour  was  col- 

tenafoliata  k(5ted    whi'h  filled  the  receiver  with  a  thick  cloud, 

*arta*        emitting  an  intolerable  fmell  of  arfenic.     On  pouring 

this  upon  a  filter,  hardly  a  few  drops  had  paffed  when 

a  very  thick  (linking  fmoke  fuddenly  arofe  as  high  as 

the  deling  of  the  room;  an  ebullition  enfued  towards 

the  edge  of  the  filtering-paper,  and  a  fine  rofe-colour- 

ed  flame  broke  out,  that  lafted  for  fome  moments. 

§  13.  Of  the  Acid  of  MoLrBD&NA. 

HoJto  We  owe  this,  as  well  as  the  fucceeding  acids  to 

reduce  mo-  the  induftry  of  the  late  Mr  Scheele.  The  fubftance 
lybdmna  to  from  which  he  exfrafted  it  is  named  by  Cronftedt  mo- 
powder.  lyhdana  membranacea  nitsns — As  this  fubftance  is  of 
a  fl'ky  nature,  and  incapable  of  pulverization  by  it- 
felf our  author  mixed  fome  pieces  of  vitnolated  tar- 
tar along  with  it  in  a  glafs  mortar;  by  the  attrition 
of  which'  it  was  at  laft  reduced  to  a  fine  powder,  and 
which  was  afterwards  freed  from  the  vitnolated  tar- 
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tar  by  wafhing  with  hot  water.     He  then  treated  this  Acid  of 
powder  with  all  the  known  acids,  but  found  none  of  molybdaena 
them  to  have  any  effecT:  upon  it  excepting  thofe  of  arfe-  ^i?ora 
nic  and  nitre.     No  fenfible  effect  was  perceived  from  v__v/_Lr 
the    acid  of  arfenic  until  the  water  was  evaporated  ;        959 
after  which,  by  increafing  the  fire,  a  little  yellow  orpi-  Effects  of 
ment  was  fublimed  in  the  neck  of  the  retort,  and  fome  "J  *?? 
fulphureous  acid    paffed  over  into  the  receiver.     On  ^™c  up" 
pouring  two  parts  of  concentrated  nitrous  acid  upon  one       9'6o 
part  of  powdered  molybdaena,  the  mixture  was  fcarce  violent  ac- 
warm  in  the  retort,    when  it  paffed    alcogether  into  tionofcon- 
the  recipient  with  great  heat,  and  in  the  form  of  dark  centrated 
red  vapours.     Had  the  quantity  been  larger,  he  had  J1^™ 
no  doubt  that  it  would  have  taken  fire  ;   for  which  rea-    \&inQC 
fon  the  experiment  was  repeated  with   diluted  nitrous  u 
acid.     Six  ounces  of  diluted  nitrous  acid  being  poured 
on  an  ounce  and   a  half  of  powdered  molybdasna,  no 
effccl  was  perceptible  till  the  liquor  began  to  boil ;  after 
which  a  great  number  of  red  elaftic  vapours  began  to 
appear,  and  the  mixture  fwelled   confiderably.  _  The 
diftillation  being  continued  to  drynefs,  the  refiduum 
appeared  of  a  grey  colour;  the  fame  quantity  of  ni- 
trous acid  was  poured  on,  and   the  procefs  repeated, 
when  the  refiduum  was  whiter  ;  and  on  ftill  repeating 
the  operation  a  fourth  and  fifth  time,  the  remaining 
powder   became  at  laft  as  white  as  chalk.     This  re- 
fiduum, after  being  edulcorated  with   hot  water,  was 
quite  taftelefs  and  infipid  when  dry.     The  limpid  li- 
quor which  ran  from  it  being  evaporated   to  half  an 
ounce,    firft   affumed  a  fine    blue   colour,    and   then 
grew  thick.     On   being  examined,  it   was  found   to 
contain  fome  iron,  and  was  otherwife  chiefly  acid  of 
vitriol.     The  colour  difappeared   on   diluting  the  acid 
with  water.  961 

The  white  powder  jufl  mentioned  is  the  true  acid  Acid  of 
of  molybdsena,  and   may   be   obtained  by  the  help  of  molybdana 
fire  alone.     A  fmall  piece  of  molybdaena  expofed  on  a  obtained  by 
filver  plate  to  the  blow-pipe,  makes  a  beautiful  appear-  ftrt  alone- 
ance,  when  the  white  vapours  attach  themfelves  to  the 
plate  in  the  form  of  fmall  fhining  fcales,  in  the  direc- 
tion of  the  flame.      This  white  fublimate  becomes  blue 
whenever  it  is  in   contact  with  the  bine  flame;  but 
changes  to   white  whenever   the  point  of  the  flame  is 
directed    againft  it.     An  ounce  of  powdered  molyb- 
dsena was  mixed  with   four  ounces  of  purified  nitre, 
and  detonated  in  a  crucible  heated  thoroughly  red  hot. 
The  mafs  thus  obtained  was  of  a  reddifh  colour.     On 
diffolvingit  in  water,  the  folution  was  clear  and  co- 
lourlefs.     A  fmall  quantity  of  red  powder  fell  to  the 
bottom  of  the  veffel ;  which,  when  dry,  weighed  11 


grains,  and  fhowed  itfelf  to  be  an  iron  ochre.  By 
evaporation  vitriolated  tartar  and  nitre  were  obtained  ; 
but  a  good  deal  of  lixivium  remained,  which  refufed  to 
cryftallize,  though  no  mark  of  fuperfluous  alkali  re- 
mained. It  was  then  mixed  with  fome  water,  to  which 
diluted  acid  of  vitriol  was  added,  until  no  more  pre- 
cipitate fell.  The  white  powder  which  precipitated 
weighed  three  drachms  ;  but  if  too  much  acid  be 
added,  the  precipitate  will  be  rediffolved,  and  the  wa- 
ter itfelf  retains  a  part  of  it  in  folution.  A  precipi- 
tate is  likewife  obtained  by  means  of  nitrous  or  muri- 
atic acid.  9^3 

The  precipitate  thus  obtained,  like   thofe  which  re-ltschemi- 
fult  from  the  two  former  proceffes,  is  the  true  acid  of  cal proper- 
molybdsena,  and  has  the  following  chemical  properties,  tic*. 
1  1.  The 
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Acid  of  i.  The  folution  reddens  lacmus,  coagulates  a  folution 
molybdte-  of  foap,  and  precipitates  hepar  fulphuris.  2.  If  this 
na  and  us  f0]uti0n  be  boiled  with  the  filings  of  any  of  the  im- 
eombina-  perf-gft  metals,  it  aflumes  a  bluifli  colour.  3.  By  the 
^J^— ;  addition  of  a  little  alkali  of  tartar,  the  earth  becomes 
foluble  in  greater  quantity  in  water  ;  and  after  evapo- 
ration (hoots  into  fmall  confuted  cryftals.  4.  Under 
the  blow-pipe  this  earth  is  foon  abforbed  by  charcoal  ; 
but  when  placed  on  a  iilver  plate  it  melts,  and  evapo- 
rates with  the  fame  phenomena  as  molybdajua  itfelf. 
5.  By  the  addition  of  alkali,  the  earth  is  deprived  of 
its  property  of  being  volatilized  in  the  fire.  6.  The  fo- 
lution, whilft  hot,  mows  its  acid  power  more  evidently 
than  when  cold,  and  tinges  lacmus  of  a  deeper  colour. 
It  efFervefces  with  chalk,  with  magnefia,  and  with 
earth  of  alum  ;  with  all  of  which  it  forms  falts  very 
difficult  of  folution  in  water.  7.  It  precipitates,  from 
the  nitrous  acid,  filver,  quickfilver,  and  lead,  as  alfo 
lead  dinblved  in  maiine  acid.  Thefe  precipitates  are 
reduced  on  burning  charcoal,  and  the  melted  metal 
runs  into  the  pores.  Corrofive  fublimate  is  not  pre- 
cipitated ;  neither  are  the  folutions  of  the  other  me- 
tals. 8.  Terra  ponderofa  is  alfo  precipitated  from  the 
nitrous  and  marine  acids ;  and  the  precipitate  is  foluble 
in  a  large  quantity  of  cold  water.  None  of  the  folu- 
tions of  the  other  earths  are  precipitated.  9.  Fixed 
air  is  alfo  expelled  by  this  acid  from  the  fixed  and  vo- 
latile alkalies,  and  forms  with  them  neutral  falts  which 
precipitate  all  other  metallic  folutions.  Gold,  corro- 
iive  fublimate,  zinc,  and  manganete,  are  precipitated 
in  form  of  a  white  powder  ;  iron  and  tin,  from  their 
folution  in  marine  acid,  of  a  brown  colour  ;  cobalt  of 
a  rote  colour  ;  copper  of  a  blue  ;  the  folutions  of  alum 
and  quicklime,  white  ;  and  if  the  ammoniacal  fait  form- 
ed by  the  earth  of  molybdaena  and  volatile  alkali  be 
diftilled,  the  earth  parts  with  its  alkali  in  a  gentle  heat, 
and  remains  in  the  retort  in  form  of  a  grey  powder. 
10.  Concentrated  vitriolic  acid  dilTolves  a  great  quan- 
tity of  this  earth  by  means  of  heat.  The  folution  ac- 
quires a  fine  blue  colour  ;  which,  however,  difappears 
on  being  heated,  or  by  diluting  the  acid  with  water. 
In  a  ftronger  heat  the  acid  flies  off,  leaving  the  earth 
unaltered  behind.  This  folution  becomes  thick  on 
cooling.  11.  The  nitrous  acid  has  no  effect  upon  the 
earth  of  molybdssna.  12.  Boiled  with  the  muriatic 
acid  it  diiTolves  in  conliderable  quantity  ;  and,  on  di- 
flilling  the  mixture  to  drynefs,  a  dark-blue  refiduum 
remains.  On  increafing  the  heat,  white  flowers  arife, 
with  a  little  blue  fublimate,  and  a  fmoking  muriatic 
acid  is  found  in  the  receiver.  The  refiduum  is  of  a 
grey  colour.  Thefe  flowers  are  only  the  earth  of  mo- 
lybdsena  volatilized  by  means  of  the  muriatic  acid, 
and  therefore  manifefts  the  fame  properties.  13.  If 
one  part  of  this  earth  be  diftilled  with  two  parts  of 
vitriolated  tartar,  a  little  vitriolic  acid  paiTes  over,  at 
leafl  when  the  heat  is  very  ftrong  ;  and  the  remaining 
earth  is  more  foluble  in  water  than  before.  14.  With 
two  parts  of  nitre  it  f-xpels,  by  means  of  diftillation, 
a  ftrong  nitrous  acid  ;  the  refiduum  diifolved  in  water 
is  a  neu'ralfalt  which  precipitates  aU  metallic  Iblutions, 
and  is  fimilar  tc  that  formed  by  a  direct  union  of  the 
acid  and  fixed  alkali.  15.  Diftilled  with  two  parts  of 
pure  common  fait,  the  acid  is  expelled  in  i  fmoking 
ftate,  and  white,  yellow,  and  violet-coloured  flowers 
arife,  which  become  moifl  in  t lie  air,  and  when  fprinkied 
on  metals  give  them  a  blue  colour.    Thefe  flowers, 
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iftoil. 


as  has  been  already  remarked,    are  only  the  acid  of  Acid  of 
molybdssna  volatilized  by  that  of  fea-falt.  molybdas- 

The  blue  colour  acquired  by   this  earth  on  the  con-  na  a"d  lts 
tact,  of  flame,  alfo  in  the   moid  way  in   fome    cafes,  ^om  1Ija" 

j  ?  tions. 

fhows  that  it  is  capable  of  contracting  an  union  with  «■ — v 
the  phlogifton.  To  reduce  this  to  certainty,  Mr  963 
Schecle  diflbived  fome  of  the  earth  of  molybdaena  in  Is  capable 
boiling  water,  with  the  addition  of  a  little  alkali.  In-  of  uniting 
to  this  folution  he  poured  fome  drops  of  muriatic  acid,  withphlo- 
ana  divided  it  into  teveral  pans,  into  each  of  which 
he  put  filings  of  teveral  metals.  The  folutions  foon 
acquired  a  bluifli  colour,  which  grew  deeper  and  deep- 
er ;  and  in  an  hour's  time,  during  which  the  bottle 
was  now  and  then  fliaken,  the  liquor  alTumed  a  fine 
dark  blue.  That  this  colour  depends  on  phlogjfton, 
he  infers  from  the  following  circumfiances  :  1.  If,  in- 
ftead  of  the  metals  themtelves,  you  take  their  calces, 
no  bine  colour  is  produced.  2.  If  there  be  dropped 
into  the  blue  folution  a  few  drops  of  acid  of  nitre,  and 
the  folution  be  then  put  into  a  warm  place,  the  colour 
difappears.  It  is  therefore  no  matter  of  furprife,  that 
both  filver  and  quickfilver  lhould  be  attacked,  lince  a 
double  elective  attraction  takes  place  ;  the  muriatic 
acid  uniting  with  the  metallic  calx,  and  the  earth  of 
molybdaena  with  the  phlogifton  of  the  metals.  Gold, 
however,  is  not  attacked  in  this  way.  3.  Too  great 
a  quantity  of  muriatic  acid  produces  not  a  blue  but  a 
yellowiih  colour,  which  at  laft  turns  brown  if  the  mix- 
ture be  digefted  ;  but  on  adding  this  folution  to  a  fo- 
lution of  the  earth  of  molybdaena,  a  blue  colour  as  u- 
fual  is  produced.  4.  Lixivium  fanguinis,  in  which 
the  acid  prevails,  throws  down  the  earth  of  a  brown 
colour,  and  the  infufion  of  galls  of  a  dark  brown. 

The  acid  of  moiybdsena,  treated  with  various  fluxes,  she 
and  with  charcoal,  fhows  no  figiis  of  containing  any  fign  of  con- 
metallic  matter.  Moiftened  with  oil-olive,  and  com- taking  any 
mitted  to  diftillation  in  a  ftrong  fire,  it  did  not  fub-  mctal. 
lime,  but  remained  in  the  retort  in  the  form  of  a  black 
powder  ;  which,  on  being  calcined  in  a  crucible,  fub- 
limed  in  white  flowers  as  ufnal.  On  inverting  another 
crucible  into  the  former,  and  luting  the  juncture,  the 
earth  remained  unchanged  and  of  a  black  colour,  with- 
out any  fign  of  fufion.  This  black  powder  did  not 
diffolve  in  boiling  water,  nor  even  with  alkali,  which 
on  other  occafions  fo  readily  diflblves  it  ;  but  when 
mixed  with  a  triple  quantity  of  fait  of  tartar,  a  great 
effervefcence  enfued  ;  the  produce  was  a  neutral  fait 
refembling  that  formed  by  the  direct  union  of  the  acid 
and  alkali.  0g^ 

The  earth    of  molybdaena,  procured  by  nitre,  re-  Properties 
quires   much  lefs  water  for  its  folution  ;  it   does  not  of  the  acid 
expel  the  acid  from  vitriolated  tartar;  is  more  eafily  obtained  by 
futed,  and  does  notfublime  in  an  open  crucible.  Whenmtre* 
fufed  with  charcoal-powder,   it  affords  a  folution  with 
water,  containing  a  neutral  fait,  which  precipitates  all 
others.      The  reafon  of  thefe  differences   is,  that  it 
contains  a  portion  of  alkali,  though  it  be  ever  fo  fre- 
quently purified  by  folution  and  cryftallization.     That 
this  is  the   cafe  we  know  from  the   following  experi- 
ments :   1.  If  to  a  folution  of  the  nitrous  earth  of  mo- 
lybdaena we  add  fome  nitrons  acid,  the  latter  attacks 
the  alkali,  and  the  great  fit  part  of  the  dilTolved   earth 
is  precipitated.     This,  however,  does  not  happen,  ex- 
cept   bj    long  boiling.     2.  The    neutral   fait  obtained 
by  fufion  proves  the  fame.     This  neutral  fait  is  pro- 
duced in  the  followii.g  manner.   The  earth  which  con- 

3  S  2  tains 


964 

tows  no 


;oS 


CHEMISTRY. 


P  ra#ke. 


Acid  of 
molybdaena 
and  its 
'combina- 
tions. 


966 

Molybdae- 
na recom- 
pofed  by 
uniting  its 
acid  with 
fulphur. 


tains  only  a  finall  quantity  of  alkali  operates  as  an  acid, 
as  appears  from  its  changing  the  colour  of  lacmus  to 
red  ;  bat  the  alkali  prevents  as  much  earth  from  enter- 
ing into  it  as  is  neceffary  to  its  faturation  with  phlo- 
gifton  ;  for  the  acid  of  molybdaena  has  a  greater  at- 
traction for  alkali  than  for  phlogifton.  The  charcoal 
which  remains  after  lixiviating  the  compound  of  acid 
of  molybdsena  and  charcoal,  yields  vapours  in  an  open 
crucible,  and  gives  a  fublimate  containing  the  phlo- 
gifticated  earth  of  manganefe.  This  alkali  fixes  the 
earth  in  the  open  air  ;  and  hence  we  fee  alfo  the  rea- 
fon  why  this  earth  does  not  expel  the  acid  from  vari- 
olated tartar  ;  for  its  attraction  for  the  alkali  muft  di- 
minilh  in  proportion  as  it  comes  nearer  the  point  of 
faturation  ;  and  as  the  pure  earth  contains  no  alkali, 
it  attracts  a  little  from  the  vitriolated  tartar  ;  and  con- 
feqiently  there  can  appear  but  a  flight  veftige  of  vi- 
triolic acid.  This  fmall  quantity  of  acid  likewife  oc- 
caiions  its  more  eafy  folubility  in  water. 

The  pure  acid  of  molybdaena  recompofes  that  fub- 
ftance  by  being  combined  with  fulphur.  Mr  Seheele 
having  mixed  fome  very  fine  powder  of  this  earth  with 
three  parts  of  fulphur,  and  committed  the  mixture  to 
diftillation  in  a  glafs  retort,  the  receiver  was  filled  with 
the  fuperfluous  fulphureous  vapours,  which  had  alfo 
the  fetid  fmell  of  volatile  fpirit  of  fulphur.  In  the 
retort  a  black  powder  remained,  which  on  every  che- 
mical trial  was  found  to  be  a  true  molybdaena  5  fo  that 
there  is  now  no  doubt  of  this  fubftance  being  compofed 
of  a  particular  kind  of  acid  united  to  fulphur. 


§14.     Of  tbs  Add  of  Lapis  Ponderosus,  Tungsten, 
or  Wolfram. 
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This  fubftance  has  been  analyfed  both  by  Mr  Seheele 
and  Mr  Bergman,  though  the  former  has  the  merit  of 
difcovering  the  acid  contained  in  it  ;  which  the  latter 
considers,  as  well  as  the  earth  of  molybdaena,  not  as 
truly  acid,  but  as  metallic  earths.  Mr  Scheele's  ex- 
periments for  analyfing  this  fubftance  were  as  follow  : 
1.  On  one  part  of  finely  powdered  tungften  were  pour- 
ed two  parts  of  concentrated  acid  of  vitriol.  By  di- 
ftillation the  acid  pafTed  over  unchanged  ;  the  refidu- 
um,  which  was  of  a  bluifh  colour,  after  being  boiled 
for  a  fhort  time,  and  the  liquor  filtered  off,  depofited 
fome  vitriolated  lime  or  gypfum  by  ftanding.  2. 
Twelve  fcruples  of  common  nitrous  acid,  or  pure 
aquafortis,  being  poured  on  two  of  finely  powdered 
tungften,  no  effervefcence  enfued  ;  but  on  expo- 
iing  the  mixture  to  a  ftrong  digefting  heat,  it  af- 
fumed  a  citron  yellow  colour.  The  acid  was  then 
poured  off  into  another  phial,  and  the  yellow  powder 
edulcorated  with  water.  3.  On  this  yellow  powder 
eight  fcruples  of  cauftic  volatile  alkali  were  poured, 
and  the  phial  expofed  to  heat  ;  on  which  the  yel- 
low colour  inftantly  vaniflied,  and  the  powder  be- 
came white.  This  folution  was  in  like  manner 
put  into  a  feparate  phial,  and  the  powder  edulco- 
rated ;  and  as  the  matter  was  fenfibly  diminifhed  by 
thefe  operations,  they  were  alternately  repeated,  till 
at  length  the  whole  was  diflolved,  excepting  three 
grains,  which  feemed  to  be  filiceous  earth.  The  fame 
effects  enfued  on  treating  this  fubftance  with  muriatic 
acid,  only  the  folution  was  of  a  deeper  yellow  colour. 
4.  The  folutions  made  in  the  foregoing  manner  with 
nitrous  acid  being  all  mixed  together,  fome  drops  of 


phlogifticated    alkali    were    added;    by    which  about  Acid  of 
three  grains  of  Pruifian  blue  were  precipitated.   5.  The  laPis  Fon- 
mixture    was    then    faturated    with    cauftic    volatile  derofus  ar.d 
alkali;  but  as  no  precipitate   appeared,  a  folution   of Its C0Khl' 
fixed    alkali    was    added,    which    threw    down    two  "a  '°"s'     . 
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fcruples  and  five  grains  of  white  earth  of  a  mild 
calcareous  kind.  On  adding  fome  nitrous  acid  to  the 
extracts  made  by  volatile  alkali,  a  white  powder  was 
precipitated,  which,  on  edulcoration,  proved  to  be  the 
true  acid  of  tungften. 

On  treating  tungften  with  a  ftrong  heat  in  the  dry  EffeclTof 
way,  the  following  appearances  took  place  :  1.  One  heat  upon 
part  of  tungften  mixed  with  four  of  alkali  of  tartar  it. 
was  melted  in  an  iron  crucible,  and  then  poured  out 
on  an  iron  plate.  Twelve  times  its  weight  of  boiling 
water  being  then  poured  upon  it,  a  white  powder  fub- 
fided  to  the  bottom,  which  diflolved  in  a  great  meafure 
in  nitrous  acid.  2.  The  undiflolved  part  of  the  pow- 
der was  tried  ;  and  being  again  mixed  with  four  parts 
of  alkali,  was  melted  as  before:  and  the  mafs  being 
alfo  diflolved  in  water,  and  nitrous  acid  poured  on 
the  refiduum,  only  a  very  fmall  portion  of  grey  pow- 
der was  left  undiflolved.  3.  The  ley  being  faturated 
with  nitrous  acid,  grew  thick  by  the  precipitation  of  a 
white  powder ;  which  was  afterwards  waflied  with  cold 
water  and  dried,  and  then  proved  to  be  the  fame  acid 
of  tungften. with  that  already  defcribed.  The  folu- 
tion in  nitrous  acid  precipitated  with  fixed  alkali  gave 
a  white  precipitate,  which  was  found  to  be  calcareous 
earth. 

The  properties  of  the  acid  of  tungften  are,  1.  Un-  its  chemi- 
der  the  blow-pipe  it  became  firft  of  a  reddifh  yellow  cal  proper- 
colour,  then  brown,  and  at  laft  black.  It  neither  ties, 
fmoked  nor  gave  any  figns  of  fufion.  2.  With  borax 
it  produced  a  blue,  and  with  microcofmic  fait,  a  fea- 
green  glafs.  3.  Boiled  with  a  fmall  portion  of  the 
nitrous  or  marine  acids,  the  powder  becomes  yellow, 
and  with  the  acid  of  vitriol  bluifh.  4.  On  faturating 
a  folution  of  the  acid  with  fixed  alkali,  a  neutral  fait  in 
very  fmall  cryftals  is  obtained.  5.  With  volatile  alkali 
this  acid  forms  an  ammoniacal  fait,  fhaped  like  the 
points  of  fmall  pins.  On  diftillation  the  alkali  fepa- 
rates  in  a  cauftic  ftate,  the  acid  remaining  behind  in 
the  retort  in  form  of  a  dry  yellow  powder.  On  mix- 
ture with  a  folution  of  lime  in  fpirit  of  nitre,  a  double 
elective  attraction  takes  place,  the  acid  of  tungften 
uniting  itftlf  with  the  lime,  and  that  of  nitre  with  the 
volatile  alkali.  6.  With  magnefia  the  acid  of  tung- 
ften forms  a  fait  very  difficult  of  folution.  7.  It  pro- 
duces no  change  on  folutions  of  alum  or  lime,  but  de- 
composes a  folution  of  terra  ponderofa  in  acetous  acid, 
and  the  compound  is  totally  infoluble  in  water.  8.  It 
precipitates  of  a  white  colour  folutions  of  iron,  zinc, 
and  copper,  in  the  vitriolic  acid  ;  filver,  qnickfilver, 
and  lead,  in  that  of  nitre  ;  and  lead  in  the  acid  of  fea- 
falt.  Tin  combined  with  the  fame  acid  is  thrown 
down  of  a  blue  colour  ;  but  corrofive  fublimate  and 
folutions  of  gold  undergo  no  change.  o.  On  cal- 
cining the  acid  of  tungften  in  a  crucible,  it  lofes  its 
folubility  in  water.  10.  It  turns  black  by  calcination 
with  inflammable  matters  and  with  fulphur,  but  in 
other  refpects  continues  unaltered.  11.  Solution  of 
hepar  fnlphuris  is  precipitated  of  a  green  colour  by  this 
acid,  and  the  phlogifticated  alkali  white  ;  the  latter 
precipitate  being  foluble  in  water.  On  the  addition 
of  a  few  drops  of  muriatic  acid   to  a  folution  of  the 

acid. 
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Acid  o£  acid  of  tungften  in  water,  and  fpreading  the  liquor  on 
lapis  po»-  polifhed  iron,  zinc,  or  even  tin,  it  acquires  a  beauti- 
derofus and  ^  blue  colour;  and  the  fame  thing  happens  when 
its  com        jhefg  metals  are  put  into  the  acid.     12.  It  differs  from 

v       ^1 >  the  acid  of  molybdasna  in  not  being  volatile  in  the  fire  ; 

97i  in  having  little  attraction  for  phlogiston  or  fulphtir  ;  in 
Differences  turnjng  ijme  yellow,  and  forming  an  infoluble  com- 
e-tJriftt  e  pound  with  it  as  well  as  with  ponderous  earth.  It  has 
tungften  al*°  a  ftronger  attraction  for  lime  than  the  acid  of  mo- 
and&molyb-  lybdaena;  for  if  a  combination  of  lime  and  acid  of  mo- 
dasna.  lybdasna  be  digefted  in  a   folution  of  the   ammoniacal 

fait  formed  by  uniting  the  acid  of  tungften  with  vola- 
tile alkali,  the  latter  expels  the  former,  and  produces 
regenerated  tungften.  13.  By  uniting  the  acid  of 
tungften  to  a  calcareous  earth,  a  regenerated  tungften 
is  conftantly  procured. 

Mr  Bergman  obferves,  that  the  acid  earth  of  tung- 
ften is  nearly  allied  to  that  of  molybdasna  ;  and  both  are 
concerning  jn  a  ftate  much  refembling  that  of  white  arfenic.  "  It 
the  a^s  °  is  well  known  (fays  he)  that  arfenic,  in  its  femimetal- 
andSmolyb-  *'c  &zte>  's  nothing  but  a  peculiar  acid  faturated  with 
dxna.  phlogifton;  and  that  the  white  calx  is  an   intermediate 

ftate  between  acid  and  metal,  containing  juft  phlogifton 
enough  to  coagulate  the  acid,  but  remaining  ftill  folu- 
ble  in  water,  and  (bowing  iigns  of  acidity.  If  a  con- 
clufion  from  analogy  be  admiiTible,  all  the  other  metals 
fhould  confift  in  a  combination  of  the  fame  nature  of 
the  different  radical  acids,  which  with  a  certain  quan- 
tity of  phlogifton  are  coagulated  to  a  dry  earthy  fub- 
ftance  ;  and  on  full  faturation  are  reduced  to  the  ftate 
of  complete  metals." 

The  reafons  which  induced  Mr  Bergman  to  fuppofe 
that  the  acids  in  queftion  are  metallic  earths,  are  as 
follow:  1.  They  both  mow  a  ftriking  refemblance  to 
white  arfenic  in  form,  in  producing  effects  like  acids, 
and  in  their  difficult  folubility  in  water.  2.  Their  fpe- 
cific  gravity  ;  that  of  arfenic  being  3750,  the  earth  of 
molybdasna    3460,    and    the    acid   of  tungften    3000. 

3.  Their  precipitation  with  phlogifticated  alkali;  a 
property  hitherto  deemed  peculiar  to  metallic  calces. 
Arfenic  alfo,  properly  dilTolved  in  muriatic  acid,  gives, 
with  the  phlogifticated  alkali,  a  precipitate  foluble  in 
water,   in   the   fame   manner  as  the  acid  of  tungften. 

4.  From  their  property  of  tinging  vitreous  matters; 
which,  as  well  as  that  of  precipitating  with  the  phh»- 
gifticated  alkali,  is  reckoned  to  be  a  peculiar  pro- 
perty of  metals.  The  acid  of  tungften  produces  by  it- 
felf  feme  efFervefcence  with  mineral  alkali.  With  mi- 
crocofmic  fait  it  produces  a  globule  at  firft  of  alight  blue; 
more  of  the  acid  makes  it  a  dark  blue;  but  ftill  it  re- 
mains free  from  rednefs  by  refraction.  A  further  ad- 
dition makes  it  brown.  Borax  requires  a  flight  tinge 
of  blue,  and  with  more  of  the  acid  becomes  of  a  yel- 
lowifh  brown  colour;  but  remains  tranfparent,  provided 
no  further  addition  be  made.  This  ultimate  brown 
colour  cannot  be  driven  offeither  by  nitre  or  the  point 
of  the  flame  urged  by  a  blow-pipe.  Acid  of  molyb- 
dasna is  no  lefs  powerful ;  for  with  microcofmic  fait  it 
produces  a  beautiful  green  colour:  borax  well  fatura- 
ted with  it  appears  grey  when  viewed  by  the  reflected 
rays,  but  of  a  dark  violet  by  the  refracted. 

§  15.  Of  the  Acid  of  Milk. 

It  is  univerfally  known,  that  in  the  fummer-time 
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milk  grows  four  and  thick  in  a  few  flays,  and  that  this  Acid  of 

fournefs    continues  for  fome  time   to  increafe.     It  is  milk  and 

ftrongeft  after  a  fortnight  has   elapfed;  after  which,  lts  f:ornbl" 

if  the  whey  be  filtered  and  evaporated  to  one-half   the  "atl0"s; . 

quantity,  a   few  curds  will  ftill  fettle  to  the  bottom.        974 

By  faturating  the  whey  with  volatile   alkali,  a  fm all  Milk  moft 

quantity  of  animal   earth   precipitates;   and   the  fame  ftrcngly 

acid  after 


thing  takes  place  on  the  addition  of  lime-water.     On 
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the  addition  of  a  fmall  quantity  of  acid  of  tartar,  the  fortnj„ht 
latter  foon  becomes  partially   laturated  with  vegetable        07% 
alkali,  and  is  converted  into  tartar.     Thus  the  acid  of  Component 
milk  befides  its   proper   acid    part,   contains    animal  principles 
earth  and   vegetable   alkali  in  a  loofe  ftate,  and  which  of  four 
is  attracted    by  the  acid  of  tartar;  befides  all  thefe  it        ^* 
has  alfo  a  fmall  quantity  of  the  fame  alkali   faturated 
with  muriatic  acid.     It   is  no  eafy  matter  to  feparate 
thefe  fubftances  from  one  another;    becanfe  the  acid 
is  not  fhfficiently  volatile  to  rife  in  diftillation  by  a  gen- 
tle heat,  nor  are  its  principles  fufficiently  fixed  to  bear 
the  action  of  a  itrong  fire.     With  the  one  therefore  it 
remains   almoft    entirely  in   the  retort,  and  with  the 
other  it  is  deftroyed.     Mr  Scheele  therefore  ufed   the 
following  procefs.  „„g 

He  evaporated  four  whey  till  only  one-eighth  part  Scheele's 
remained;   when  the  cheefy   part   being    totally  fepa-  method  of 
rated,  he  ftrained  the  acid  ;  and  in  order  to  obtain  the  procuring 
animal  earth,  faturated  the  liquor  with  lime,  diluting  ^f/"fS 
the  folution  with  a   triple  quantity  of  water.     In  or- 
der to  feparate  the  lime,  he  employed  the  acid   of  fu- 
gar,  which  has  a  ftronger  attraction  than  any  other  for 
lime.     This  earth  therefore  being  fep.'rated,  the  mat- 
ter was  evaporated  to  the  conliftence  of  honey,  and 
highly  rectified  fpirit  of  wine  poured  upon  it  to  difTolve 
the  acid  part;  which  being  accomplifhed,    the  other 
faline  fubltances  were  left  by  themfelves:  and,  laftly, 
the  acid   folution  being   diluted  with  pure   water,  and 
the  fpirit  feparated   by  diftillation,  the  pure  acid  re- 
mained in  the  retort. 

The  properties  of  the  acid  of  milk  are,   1.  Evapo-  Properties 
rated  to  the  confiftence  of  a  fyrup,  it  yields  no  cryfials  ;  of  thisacid. 
and  when  evaporated  to  drynefs,  it  deliquefces.     2.  By 
diftillation  it  yields  firft  water,  then  a  weak   acid  like 
fpirit  of  tartar;    afterwards  fome   empyrenmatic    oil, 
with  more  of  the  fame  acid,  fixed  air,  and  inflammable 
air;    in  the  retort  was  left   a  fixed  coal.      3.   By  faiu- 
ration   with   fixed  vegetable  alkali  it  yields  a  deliqucf-  ■ 
cent  fait,  foluble  in  fpirit  of  wine.     4.  A  fait  of  a  fi- 
milar  kind  is  obtained   by  combining  it  with  mineral 
alkali.      5.  With  volatile  alkali   a   deliquefcent   fait    is 
produced,  which  by  diftillation  yields  a  great  deal  of 
its  alkali  before  the  acid   is   deftroyed  by  heat.     6.  It 
forms  deliquefcent  falts  with  terra  ponderofa,  lime,  and 
clay;  but  with  magnelia  it  forms  fmall  cryfials,  which, 
however,   are  again  deliquefcent.      7.   It  has  no  effect 
either  by   digeftion  or  boiling  on  bifmu'h,  cobalt,  re- 
guhis  of  antimony,  tin,  quickfilvcr,  or  gold.     How- 
ever, after  digeftion  with  tin,  it  precipitated   gold  from 
its  folution  in  aqua-regia,  in  the  form  of  a  black  pow- 
der.    8.  It  dillblves  iron  and  zinc,  producing  inflam- 
mable  air  during  the  folution.     The  liquor  produced 
by  the  diffolution  of  iron  was  brown,  and  yielded   no 
cryfials;   butthefolu1ionofzinccryftalli7.es.     9.  Cop- 
per diffolved  in    this  acid  communicates  to  the  liquor 
firft  a  blue,  then  a  green,  and  then  a  dark  blue  colour, 
without  cryftaliizing.     10.  Lead  was  diffolvcd  after 
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fome  days  digcilion  ;  the  fokuiori  had  a  fweet  aftrin- 
gent  tafte,  and  would  not  cryftallize.  A  fin  all  quan- 
tity of  white  matter  fell  to  the  bottom,  which  on  exa- 
mination was  found  to  be  vitriol  of  lead. 

"  From  thefe  experiments  (fays  Mr  Scheele)  it  ap- 
pears, that  the  acid  of  milk  is  of  a  peculiar  kind  ;  and 
though  it  expels  the  vinegar  from  the  acetated  vegeta- 
ble alkali,  yet  it  feems  deftined,  if  I  may  fo  fpeak,  to 
be  vinegar  ;  but  from  the  want  of  fuch  fubftances  as, 
during  fermentation,  produce  fome  fpirituous  matter,  it 
feems  not  to  be  volatilized,  though  a  portion  of  it  in- 
deed arrives  at  this  point,  and  really  becomes  vinegar  : 
for  without  a  previous  fpiritous  fermentation,  or  with- 
out brandy,  there  never  arifes  any  vinegar.     But  that 
the  milk  enters  into  a  complete  fermentation  though 
there  be  no  fign  of  brandy  prefent,  appears  from  the 
following  experiment  :   If  a  bottle  full  of  frefh  milk  be 
inverted  into  a  veffel  containing  fo  much  of  the  fame 
liquor  that  the  mouth  of  the  bottle  reaches  below  the 
fur  face  of  the  latter,  and  if  you  expofe  this  bottle  to 
a  degree  of  heat  a  little  greater  than  our  Hammer,  you 
will  find,  in  the  fpace  of  24  hours,  that  the  milk  is  not 
only  coagulated,  but  in  part  expelled  out  of  the  bottle  ; 
and  that  in  a  couple  of  days  afterwards,  the  aerial  acid 
extricated  from  the  milk  will  have  expelled  the  greater 
part  of  it.     It  was  find  above,  that  the  acid  of  milk 
cannot  be  converted  into  vinegar,  from  the  want  of  fuch 
fubftances   as   during   fermentation   produce  brandy  ; 
which  appears  to  be  evident  from  this  :   If  to  a  kanne 
of  milk  you  add  five  fpoonfuls  of  good  brandy,  and  ex- 
pofe the  veffel,  well  corked,  in  fuch  a  manner,   howe- 
ver, that  you  now  and  then  give  vent  to  the  air  deve- 
loped during  fermentation,  you  will  find  in  a  month, 
fooner  or  latter,  that  the  whey  will  be  changed  into 
good  vinegar,  which,  flrained  through  a  cloth,  may 
be  kept  in  bottles." 

The  acid  of  fugar  of  milk  is  coniiderably  different 
from  that  juft  now  defcribed.  To  procure  it,  Mr 
Scheele  poured  12  ounces  of  diluted  nitrous  acid  on 
four  ounces  of  finely  powdered  fugar  of  milk  con- 
tained in  a  glafs  retort,  to  which  a  receiver  was 
adapted.  The  retort  was  placed  in  a  fand-bath,  and 
as  foon  as  the  mixture  acquired  a  certain  degree  of 
heat,  it  began  to  effervefce  violently  ;  for  which  rea- 
fon,  the  retort  and  receiver  were  taken  away  from 
the  fire.  The  mixture,  however,  continued  to  grow 
hotter  and  hotter,  with  a  great  emiffion  of  dark  red 
vapours  continually  increafing,  for  half  an  hour.  A 
confiderable  quantity  of  nitrous  air  and  aerial  acid 
were  extricated  during  that  time.  Care  mult  be  ta- 
ken, therefore,  to  have  the  retort  and  receiver  both  of 
a  fufficient  fize,  and  not  to  make  the  luting  too  tight. 
When  the  effervefcence  had  fubfided,  the  retort  was 
again  placed  in  the  fand-bath,  and  the  nitrous  acid  thus 
diitilled  off  till  the  mafs  acquired  a  yellowifh  colour  ; 
on  which  the  retort  was  immediately  taken  away  from 
the  fire.  In  two  days  time  the  folution  feemed  to 
have  undergone  no  remarkable  change,  nor  was  there 
any  appearance  of  cryftals.  Eight  ounces  more  of 
the  fame  nitrous  acid  were  therefore  added,  and  the 
whole  expofed  to  the  fame  degree  of  heat  as  before. 
When  the  mafs  grew  warm,  another  effervefcence, 
though  weaker  than  the  former,  enfued  ;  the  yellow 
colour  difappeared,  and  the  nitrous  acid  was  again  ab- 
itracted,  till  the  folution,  which  had  been  rendered 


opaque  by  the  appearance  of  a  white  powder  in  it,  Acid  of 
affumed  a  yellowifh  colour,  on  which  the  retort  was  a-  mi^  and 
gain   removed  from   the  fand.      After  it  was  grown  its  ^^'L- 
cool,  the  mafs  in  the  retort  was  found  to  be  infpiffated  ,- 1^10"15,     . 
it  was  rediffolved  in  eight  ounces  of  water,  and  filtered. 
Seven  and  a  half  drachms  of  white  powder  remained 
on  the  filter;  the  folution  which  paffed  through  the 
filter  was  very  acid.     It  was  evaporated  to  the  con- 
fidence  of   a  fyrup,   four  ounces   more   nitrous   acid 
poured  upon  it,  and  the  evaporation  repeated  in  a  fand- 
heat.     After  the  whole  was  cool,  fome  fmall  long  a- 
cid  cryftals  were  found,  together  with>  fmall  quanti-  ' 

ty  of  white  powder  which  was  feparated  from  it,  and 
fome  more  Eitrous  acid  poured  on  the  remaining  mafs, 
and  on  evaporation,  more  fuch  cryftals  made  their  ap- 
pearance. The  fame  procefs  was  repeated  feveral 
times  ;  by  which  means  the  whole  mafs  was  at  laft 
changed  into  fuch  cryftals,  and  weighed  about  five 
drachms,  fhowing  in  every  refpeel  the  fame  phenome- 
na produced  by  acid  of  fugar.  The  white  powder, 
weighing  feven  and  a  half  drachms,  was  the  true  acid 
of  fugar  of  milk  ;  and  its  properties  are,  fit 

x.  It   burns  in   a  red  hot-crucible  like  oil,  without  Properties 
leaving  behind  it  any  mark  or  allies.     2.  It  dilfolves  ofthisacid. 
in   boiling  water  in  the  proportion  of  one  of  fait  to 
60  of  the  liquid.     3.  One  fourth"  part  of  the  diffol- 
ved  powder  feparates  from  the  liquid   on  cooling,  in 
form  of  very  fmall  cryftals.     4.  Half  an  ounce  of  the 
fait  was  diilblved  in  a  glafs  veflel  in  30  ounces  of  boil- 
ing water,  and  the  folution  filtered  when  cold.     It  had 
a  fourifh  raft e,  reddened  the  tincture  of  lacmus,  and 
effervefced  with  chalk.     5.  Two  drachms  of  the  fait 
expofed  to  an  open  fire  in  a  glafs  retort,  melted,  grew 
black,  and  frothed  very  mich  ;  a  brown  fait  was  found 
fublimed  into  the  neck  of  the  retort,  which   fmelled 
like  a  mixture  of  fait  of  benzoin  and  fait  of  amber, 
eleven  grains  of  coal  remaining  in  the  retort.     The 
receiver  contained  a  brown  liquid  without  any  mark 
of  oil,  fmelling  like  the  fublimed  fait.     It  contained 
alfo  fome  of  the  fait  diffolved,  which  was  feparated 
from  it  by  a  gentle  evaporation.     The  fublimed  fait 
weighed  35  grains,  had  a  four  tafle,  and  was  eafily 
foluble  in  fpirit  of  wine,  but  with  more  difficulty  in 
water,  and  burned  in  the  fire  with  a  flame.     6.  Con-   v 
centrated  vitriolic  acid,  diitilled  with  this  fait,  became 
very  black,  frothed  much,  and   decompofed    the  falc 
entirely.     7.  Acid  of  fugar  of  milk,  gradually  added 
to  a  hot  folution  of  alkali,  occafioned  an  efFervefcence 
and  coagulation  in  confequence  of  the  formation  of  a 
vaft  number  of  cryftals,  which  require  eight  times  their 
weight  of  water  to  diffolve  them,  and  feparate  again 
in  a  great  meafure  from   the  liquid  on  cooling.     The 
fame  phenomena  took  place  with   the  mineral  alkali, 
only   the   fait  was  fomewhat  more  foluble,  requiring 
only  five  times  its  weight  of  water  for  folution.     If 
to   a   folution    of  it  a  folution  of  alkali  of  tartar  be 
added,  a  number  of  fmall  cryftals  will  foon  be  formed 
at  the  bottom  of  the  veffel,  on  account  of  the  greater 
attraction   of   this    acid    with    the    vegetable   alkali. 
8.  With  volatile  alkali  it  forms  a  kind  of  fal  ammoni- 
ac, which,  after  being  gently  dried,  has  a  fourifh  tafte. 
By  diltillation,  the  volatile  alkali  is  firft  feparated;,  the 
lime-water  precipitates,  and   the  refitluum  yields  the 
fame  products  by  diftilla'ion  as  the  pure  arid.     9.  With 
all  the  earths,  acid  of  fugar  of  milk  forms  infoluble 
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Lkhifiac  falts.  If  a  folation  of  ponderous  earth  in  muriatic  or 
acid  and  nitrous  acid  be  dropped  into  a  folution  of  acid  of  fu- 
its  combi-  gar  0f  m\\]i}  i\l&  former  is  inftantly  decompofed,  and 
the  earth  falls  to  the  bottom  in  combination  with  the 
acid  of  faccharum  laclis.  The  fame  phenomena  take 
place  with  foluuons  of  lime  in  the  nitrous  and  marine 
acids;  but  folution  of  gypfum  is  not  decompofed. 
The  fame  alfo  takes  place  with  folutions  of  magne- 
fia  in  vegetable  or  mineral  acids,  and  with  earth  of  a- 
lum  ;  all  of  which  are  decompofed  by  the  neutral  falts 
abovementioned.  10.  The  folution  of  this  acid,  by 
reafon  of  the  fmall  quantity  difiblvable  in  water,  has 
no  fenfible  effects  on  metals  in  their  perfect  ftate;  but 
when  they  are  reduced  to  calces,  it  then  acts  upon 
them,  and  forms  falts,  very  little  or  not  at  all  foluble 
in  water.  Silver,  mercury,  and  lead  are  precipitated 
in  form  of  a  white  powder  ;  blue,  green,  and  white 
vitriol,  as  well  as  manganele  combined  with  acid  of 
vitriol,  are  not  precipitated  ;  but  all  metallic  folutions 
are  precipitated  by  the  neutral  falts. 

§    1 6.  Of  the  Lithisiac  Acid,  or  Acid  of  the  human 

Calculus. 

98a 
Calculi  all  The  calculi  examined  by  Mr  Scheele,  with  a  view 
of  thefame  to  difcover  their  conftituent  parts,  were,  as  he  informs 
nature.  us^  a]j  0f  the  fame  nature,  whether  flat  and  poliflied, 
or  rough  and  angular.  A  fmall  quantity  of  calculus 
in  powder  was  put  into  a  retort,  and  fome  diluted  vi- 
triolic acid,  poured  upon  it.  The  powder  was  not 
affected  by  a  digefting  heat ;  however,  it  was  diffolved 
when  the  humidity  was  abftracted  by  diftillation.  Af- 
ter the  diflipation  of  the  acid,  a  black  coal  was  left  in 
the  retort,  and  the  vitriolic  acid  which  had  palled  in- 
to the  receiver  was  become  fulphureous.  The  marine 
acid,  whether  diluted  or  concentrated,  had  no  effect 
upon  the  calculus,  not  even  when  boiled  with  if.  The 
nitrous  acid  diluted,  or  aquafortis,  had  fome  effect  on 
the  calculus,  even  when  cold.  On  the  application  of 
heat,  an  effervefcence  enfued  with  red  vapours,  and  the 
calculus  was  dillolved.  Repeating  the  experiment  in 
a  retort  with  lime-water,  the  latter  was  precipitated. 
The  folution  of  calculus  is  acid,  though  the  men- 
ftruiim  be  boiled  with  a  fuperabundant  quantity  of 
983  powder,  fo  that  there  may  remain  a  portion  of  it  un- 
Properties  diilblved.  It  produces  deep  red  fpots  on  the  fkin  in 
of  the  acid  half  an  hour  after  it  is  applied ;  and  if  the  faturated 
folution  be  a  little  more  evaporated,  it  allumes  of  it- 
felf  a  blood-red  colour,  which  however,  difappears  on 
dropping  in  a  fingle  drop  of  nitrous  acid.  Terra  pon- 
derofa  is  not  precipitated  by  it  from  the  muriatic  acid  ; 
nor  are  metallic  folutions  fenfibly  changed.  With  al- 
kalies it  becomes  fomewhat  more  yellow  when  the  al- 
kali is  fuperabundant.  The  mixture,  in  a  ftrong  di- 
gefting  heat  allumes  a  rofe  colour,  and  ftains  the  fkin 
in  the  fame  manner,  without  any  fenfation  of  burning. 
The  mixture  likewife  precipitates  metals  of  different 
colours  ;  vitriol  of  iron,  black  ;  of  copper,  green  ;  fo- 
lution of  Clver,  grey;  corrofive  fublimate,  zinc,  and 
lead,  of  a  white  colour.  Lime  water  precipitates  a 
white  powder  foluble  in  muriatic  and  nitrous  acids 
without  effervefcence  ;  and  though  there  be  an  excefs 
of-precipitated  powder,  the  folution  will  be  acid. 
This  white  powder,  therefore,  is  the  acid  of  the  cal- 
culus itfelf,  the  exiftence  of  which  is  alfo  confirmed 


by  Mr  Bergman's  experiments.     The  further  analyfis  Flowers  of 
of  this  is  related  under  the  article  Calculus,  below,  benzoin, 


&c. 


§  17.  Of  the  Flowers  of  Benzoin,  Acid  of  Lemons, 
■with  other  anamolous  vegetable  acids,  and  the  refem- 
blance  which  the  vegetable  acids  in  general  bear  to  one 
another. 
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It  has  longbeen  known,  that  the  refinous  fubftance,  Flowers  of 
improperly   called  gum  benzoin,  yields  by  fublimation  benzoinoli- 
with  a  gentle  heat  a  quantity  of  fine  faline  matter  oft*in<id'i>Y 
a  mod  agreeable  odour,  and  ilightly  acid  tafte,  called  fubIimatl- 
floivers    of  benzoin.     Another    method    of   obtaining      '  „%5 
this  fubftance  is   by  lixiviating   the  gum  with    water,  j)j  lixivia- 
and  cryftallizing  the  fait.     Mr  Scheele,  determined  lotion, 
try  what  quantity   of  the  flowers  could   be    obtained        986. 
from  the  refin,  found  that,  by  fublimation,  he  was  able  Quantities 
to  obtain   from  one  pound  of   benzoin  between  nine  ?    /  *l 
and    twelve  drachms  of  flowers.      By  lixivation  the  meth0ds. 
quantity  obtained   was  conliderably  lefs  than  the  for- 
mer, owing  to  the  faline  particles  being  fo  much  cover- 
ed by  the  refin,  that  the   water  could  not  have  fuffi-       987 
cient  accefs  to  diffolve  them  all.     It  was  next  attempt- Attempts 
ed   to  procure  all  the  flowers  which  the  bpnzoin  was t0  procure 
capable  of  yielding.     This  was  firft  done  by  boiling  ^   *  e    , 
pounded  chalk  and  benzoin  in  water,  and  then  filter-  rt{-m  -1S  ca_ 
ing  the  decoction  ;  but  no  cryftals  appeared.     On  pour-  paue  of 
ing  fome  drops  of  vitriolic  acid  into  the  liquor,  the  fait  yielding. 
of  benzoin  foon  afterwards  precipitated   (for  this  fait,       988 
which  is  an  acid,  was  united  to  the  chalk)  ;   but  the  fc01"ng 

quantity  of  fait  was  no  greater  than  that  obtained  by  T"'1}  \.L . a 

inliiiii  cicnt* 
lixiviation.     Alkaline  ley  was  next  tried,   and   the  fo-         g 

lution  faturated   with  an  acid.     Thus  the  fait  of  ben- And  with 
zoin  was  obtained  by   precipitation;   but  here  this  in-  alkaline 
convenience  was  met  with,  that  the  powder  of  benzoin  ley. 
ran  together   during   the  boiling,   and  floated  on   the       90O 
furfacelike  a  tenacious  refin.  One  only  method,  there-  Boiling 
fore,   remained  to  be  tried,   and  that  was  to  boil  the  with  lime 
benzoin  with  quick-lime;  and  asthe  particles  of  lime,  the  beft 
by  interfperfing  themfelves  betwixt  thole  of  the  ben-  metnod' 
zoin  would  prevent  their  running  together,  and  lime 
has   likewife  the  property  of  acting  upon  the  refinous 
particles,   fbis  feems  to  be  the   beft   method    of    pro- 
curing the  flowers  of  benzoin  in  the  greateft  quantity, 
and  alfo  of  the  beft  quality  ;  and   thus  we  may  obtain 
from  12  to  14  drachms  of  flowers  from   a  pound  of       ^t 
benzoin.  Mr  Scheele's  receipt  for  preparing  them  after  Mr 
this  new  method,  is  as   follows:   "  Pour  12  ounces  of  Scheele's 
water  upon  four  of  unflaked  lime,  and  after  the   ebul-  receipt  for 
lition   is   over,  add   eight  pounds  (of  12  ounces  each)  P"Paril^S 
of  water;  put  then  a  pound  of  finely  powdered  refin  tYi0^~n_ 
of  benzoin   into  a  tinned  pan,  pour  upon  it  firft  about  zo;n  t)r 
fix    ounces   of  the  lime-water  abovementioned;  mix  this  me- 
them  well  together,  and   thus  add   all  the  reft  of  the  thod. 
lime-water  in  fucceilion.     The  reafon  of  adding  the 
lime-water  thus  by  portions,  is,  that  if  it  be  poured  in 
all  at  once,  it  will  not  mix  with   the  benzoin,  which 
will  likewife  coagulate  and  run   together  into  a   mafs. 
This  mixture  muft  be  boiled  over  a  gentle  fire  for  half 
an  hour,   agitating  it  conflantly ;   then  taking  it  from 
the  fire,  let  it  fland  quiet  for  fome  time  to  fettle,  after 
which  the  clear  liquor  is  to   be  poured  off  into  a  glafs 
veffel.     Pour    then  eight  pounds  of  water  more  upon 
the  lime  in  the  veifel,  and  ufc  this  lime-water  as  before, 
repeating  this  procefs  twice  more,  making  four  times- 
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in  all  ;  and  ladly,  putting  all  the  reilduum  together 
on  a  filter,  pour  hoc  water  upon  them.  During  this 
procefs,  the  calcareous  earth  of  the  lime-water  com- 
bines with  the  acid  of  benzoin,  and  feparates  it  from 
the  reiinous  particles  of  this  fubdance;  but  a  fmall 
quantity  of  refin  is  diflblved  by  the  lime-water,  and 
gives  it  a  yellow  colour. 

"  All  thefe  liquors  being  mixed  together  and  boiled 
down  to  two  pounds,  are  then  to  be  drained  into  ano- 
ther glafs  veffel.  They  are  infpiflated  fo  far,  becaufe 
the  fuperHuous  water  would  hold  a  great  quantity  of  the 
fait  in  folution  ;  and  a  little  of  the  refin  being  foluble 
in  a  large  quantity  of  lime-water,  but  not  in  a  fmall, 
falls  to  the  bottom  on  the  liquor  being  infpiflated. 
When  the  liqour  has  become  cold,  after  being  Itrained 
the  laft  time,  add  muriatic  acid  till  the  flowers  be  to- 
tally precipitated,  which  happens  by  reafon  of  the 
ftronger  attraction  of  the  marine  acid  for  the  calcare- 
ous earth.  The  precipitated  coagulurn  is  then  to  be 
put  upon  a  filter  ;  and,  after  being  well  dried,  to  be 
edulcorated  fufficiently,  by  repeatedly  pouring  cold 
water  upon  it,  when  it  muft  be  dried  with  a  gentle 
heat.  As  the  water  made  ufe  of  for  this  purpofe,  how- 
ever, is  capable  of  diffolving  a  little  of  the  fait  of  ben- 
zoin, it  ought  to  be  evaporated,  and  afterwards  fet  to 
cry  (tallize.  In  order  to  give  this  fait  a  mining  appear- 
ance, let  it  be  dillolved  in  a  fufRcient  quantity,  fix, 
ounces,  for  inftance,  of  water  by  gentle  boiling  ;  then 
(train  it  immediately,  while  yet  warm,  through  a  cloth, 
into  a  glafs  veflil  which  has  been  heated  before  ;  and 
thus  a  number  of  fine  cryltals  will  ihoot  as  foon  as  the 
folution  is  grown  cold.  The  water  is  then  to  be 
(trained  from  the  cryftals,  and  the  reft  of  the  fait  fuf- 
pended  in  the  water  may  be  obtained  by  repeated  eva- 
poration and  cryfUUization.  In  this  method,  however, 
a  great  quantity  of  the  flowers  are  loft  by  reafon  of 
their  volatility  ;  it  will  therefore  be  more  convenient 
to  keep  them  in  the  form  of  their  original  precipitate, 
which  is  always  in  fine  powder.  Cloth  anfwers  belt 
for  the  filtration  of  the  hot  folution:  when  blotting 
paper  is  ufed,  the  fait  fometimes  cryftallizes  in  the  fil- 
ter, and  obitructs  it.  The  Alteration  kfelf  might  be 
omitted,  were  it  not  that  about  two  grains  of  refin  of 
benzoin  remain  united  to  the  liquor,  from  whence  it 
cannot  be  feparated  but  by  the  operation  juft  mention- 
ed."  The  properties  of  this  fait  as  an  acid  are  but 

little  known.  It  has  a  molt  agreeable  flavour;  which, 
however,  ceafes  as  foon  as  it  unites  with  calcareous 
earth,  but  is  recovered  again  on  being  feparated  by 
any  other  acid. 

With  regard  to  the  other  vegetable  acids,  they  may 
be  divided  into  the  efTential,  the  fermented,  aad  em- 
pyreumatic.  The  efTential  aciJs  are  pure,  as  exem- 
plified in  thofe  of  lemons.,  forrel,  and  forrel-dock;  or 
but  little  altered  by  the  admixture  of  other  matters, 
as  thofe  of  cherries,  barberries,  tamarinds,  &c.  In 
fvveet  fruits  they  are  generally  fo  much  covered  when 
ripe  as  fcarce  to  be  didingnilhed  :  however,  thefe  la- 
tent acids  become  more  evident,  partly  in  fermentation, 
and  partly  by  dry  diftillation.  By  the  former  method, 
all  flowers,  excepting  a  few  which  bear  cruciform  flow- 
ers, are  made  to  yield  vinegar;  and  by  dry  diftillation 
only  a  very  few  yield  a  volatile  alkali. 

The  acid  which  pafTes  over  in  dry  diftillation  is 
fcarce  perceptible   while  the  fubject  retains  its  natural 
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form  ;  but  when  once  produced,  has  the  f3me  efTential  Flowers  of 
qualities  with  the  other  ;  whence  it  was  naturally  fup-  benzoin, 
pofed   that    all  vegetable   acids  are  at  bottom  the  fame.  ^c' 
Chemifts,  however,  have  beendividedin  their  opinions        ^6 
on  this  fubject ;  fome  fnppofing  that  the  acid  of  fugar  or  Whether 
of  tartar  is  the  bafis,  and  others  that  vinegar  is  the  ba-  the  acid  of 
fis  of  them  all.     In  proof  of  this  latter  hypothefis,  it  fuSaror  of 
has   been  urged,  that  the  acid  of  lemons  may  be  cry-  *ar*ar"the 
ftallized  ;  of  which  we  have  the  following  account  in  getableof" 
Scheele's   EfTays.     "  The  juice  will   not    (hoot  intoaeids. 
cryftals  by  mere  evaporation,   even  when  thickened       997 
to  the  confidence  of  a  fyrup.      This  our  author  fuppo-  Dr  Crell's 
fed  to  proceed  from  the  great  quantity  of  mucilaginous  method  of 
matter  with  which  the  juice  abounds;  for  which  rea"  °-     the'a- 
fon  he  mixed  the  infpilTated  juice  with  ftrong  fpirit  of  J^f  Jc_  * 
wine  which  coagulated  the  whole:  but   even  thus  he  mons. 
could  obtain  no  cryltals  by  evaporation.     He  there- 
fore employed   the  method  ufed  for  procuring  the  pure 
acid  of  tartar,  and  which  is  formerly  defcribed.     The 
lemon  juice,  while  boiling,  was  faturated  with  pulvc- 
rifed  chalk,  and  the  compound  immediately  fell  to  the 
bottom  in  a  form  nearly  refembling  tartarifed  lime. 
To  feparate  the  acid,  a  quantity  of  oil  of  vitriol,  equal 
in  weight  to  the  chalk  employed,  but  diluted  with  ten 
times  it  weight  of  water  was  neceflary.     This  mixture 
muft  be  boiled  in  a  glafs  veffel  for  a  few  minutes  ;  and 
when  grown  cold,  the  acid  is  to  be  feparated  from  the 
gypfum  by  filtration.  In  order  to  cryftallize  it,  we  muft 
evaporate  the  whole  to  the  confidence  of  a  thin  fyrup ; 
but  great  care  is  to  be  taken,  left  any  of  the  calcareous 
earth  remain  in  the  evaporated  liquour  :   to  determine 
which,    a  little  of  it  is   to  tried  with  frefh  oil  of  vi- 
triol,   which  will  throw  drown  the  remainder :  andin 
this  cafe  fome  more  muft  be  added  to  the  whole  quan-       993 
tity;  for  the  lead  particle  of  lime  remaining  prevents  The  cryf- 
the   cryftallization,  while    the  fnperfluous  quantity  of  tallization 
oil  of  vitriol,  if  too  much  happens   to   be  added,  re-  prevented 
mains  in  the  liquor.     The  cryftals  (hoot  equally  well  p4^ 
in  a  hot  as  in  a   cold  temperature,  which   is    very  tin-  part;cie  0f 
ufual."  lime> 

It  is  very   remarkable  that   this  cryftallized  fait  of       099 
lemons  cannot    be    converted   into  acid  of  fugar   by  Salt  of  le- 
means  of  that  of  nitre,  though  the  extract  of  the  juice  ™°ns ca"- 
itfelf  may.     Sour  cherries  afford  acid  of  fugar,  and  not  °e  con- 
another  fait  fuppofed   to  be   tartar;  and  a  kind  of  fu-  acjcj  0£ f 
gar  may   be  obtained  not  only  from  roots  of  various  gar- 
kinds,   but  from  fine  raifins,  and,  as  Dr  Crell  thinks, 
from  exprefTcd  muft ;  but  whether  the  faccharine  acid 
can  be  procured  from  this  kind  of  fugar  in  equal  quan- 
tity as  from  the  common,  or  even  whether  it  yields 
the  fame  products  with  common  fugar  by  dry  diftilla- 
tion, is  (till  a  matter  of  doubt.  10<J0 

Pure  acid  of  tartar  yields   on  diftillation  per  fe  an  produc"tof 

empyreumatic  acid,   and  a  coal  confiding  of  oily  par- acid  of  tar- 

ticles  and   calcareous  earth.     Dr  Crell  therefore  a fks,  tar  by  dry 

May  not  the  acetous  acid  be  mere  acid  of  tartar,  which  diftillation. 

did  not  meet  with  alkaline  fait  and  earth  enough  with 

which  it  might  combine  and  become  more  fixed;  but, 

on  the  contrary,   attracted   more  fubtile  oily  panicles,      1001 

and  thus  become   more  volatile?  In  diddling  terra  fo-  Acetous 

liata  tartari  in  the  dry  way,  the  acid  of  vinegar  which  aadalmoft 

enters  its    compofition    is  almod   entirely    dedroyed,  j"^re  y, 
1  1      c  •  1    1  *•■  1      .       1      i  /-,  deitoyed 

only  —^th  of  pure  acid    being  obtained,  the  refiduum  by  fire. 

in  the  retort,  as  well  as  the  red  of  that  which  comes 

over  into  the  receiver,  being  entirely  alkakinc;  and  the 
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Identityof   fame  thing  happens  to  the   acid  of  tartar,  the  erapy- 
the  vegeta- reamatic  acid  abovementioned  being  extremely  weak, 
ble  acids,     Mr  Beaume  likewife  informs  us,  that  if  any  calcareous 
earth,  egg-fhells,  for  inftancc,  be  dilTolved  in  vinegar, 
and  the  cryftallized  fait  be  diftilled,  we  obtain  ^ |  of  a 
r-ed  and  very  fiery  inflammable  fluid,  fmelling  like  em- 
pyreumatic   acetous  ether,  which   reddens   tincture  of 
turnible.     Mult,   diftilled   before   fermentation,  yields 
only  an  empyreumatic  acid   refembling  fpirit  of  tartar. 
The  conjecture  therefore   feems  reafonable,  that  vine- 
gar and  tartar  have  for  their  bafis  the  fame  fpecies  of 
acid,  which  in  the  cafe  of  vinegar  is  combined  with  a 
iooz      greater   proportion  of  oil,    and  in    tartar   with  more 
Requifites    earth.     To  bring  vinegar  therefore  nearer  the  ftate  of 
for  bring-    tartar,  we  muft  deprive  it  of  its  fine  volatilizing  phlo- 
mg  vinegar  giftou,  combine  it   with    more  fixed    matter,  and   re- 

nea  ci     t    £j-ore  jts  trrotlcr  oil.     All  this,  however,    is  extremely 
ftate  oi  tar-   ,.„      ,     fa  JT.         .  '  . '       .  J 

tar  •  difficult  to  be  effected.     Mr  Weltrumb,  wnoatiemp;- 

1003       ed  it,   added   nitrous   acid    in   various  proportions,   but 
MrWef-     could  only  produce  a  pblogiftication  of  the  latter,  and 
trumb's        dephlogiltication  of   the    vinegar;   but  as  he  could    not 
anfuccefsful  think  0f  any  method  of  feparating  the  two  acids  from 
a   emP  •      one   another,    he    was  unable  to  inveftigate   the  pro- 
Dr  Crell's    Perl:'es    of    vinegar   thus  dephlogifticated.     Dr  Crell 
opinion  of   is   of  opinion,   that   this    might  have  been  done  by  ve- 
the  poffibi- getable   alkali,   lime,    and    terra    ponderofa.     The  ni- 
lityoftranf-  trous  acid,   with  vegetable  alkali,  would   have  {hot  in- 
mutation.     t0  the  ordinary  bexangular  cryftals  of  nitre:   the  ace- 
tous acid   would  have   formed    a   compound    not   eafily 
cryftallized,  provided  it  had  remained  unchanged  ;  and, 
though    it  had    approached    the   nature  of  faccharine 
acid,  would    ftill  have  formed  a  compound  difficultly 
cryliallizable.     The  effects  of  thefe  acids,  indeed,  on 
lime,  are  directly  oppofitc  to  what  they  are  on    terra 
ponderofa.     With  the  former,    nitrous  acid   forms   a 
liquor  which  can  fcarce  be  cryftallized  ;  with  the  lat- 
ter  it  produces  falts    difficult    to   be  diflblved  :  while 
the  acetous  acid,  with  terra  ponderofa,  forms  deliquef- 
ccnt  falts;  with  lime,  fuch  as  efflorefce  in  the  air.    But 
if  the  vinegar,  by  means  of  the  operation  already  men- 
tioned, had  been   made  to  approach    towards  the  na- 
ture of  acid  of  fugar,  tranfparent   cryftals  would  im- 
mediately have  fallen  by  reafon  of  the   ftrong  attrac- 
I00        tion  of  this  acid   for  lime.     Dr  Crell  therefore  recom- 
Methodre-  mends  the  following  method.     Let  nitrous  acid  be  fe- 
commend-  veral  times  diftilled  off  from  vinegar;   and  when  the 
edbyhim    former,  upon  being  newly  added,  produces   no   more 
for  at-         recj  vapours,   faturate   the  liquor   with   lime  or  terra 
tempting     ■pondtroCd,  feparating  the  ley,  which   will  not  moot, 
from   the  cryftals.       The    nature   of  the    fait   which 
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ment. 


does  not  contain  nitrous  acid,  may  be  determined 
from  the  figure  of  its  cryftals,  or  from  the  effects  of 
other  falts  in  confequence  of  a  double  elective  at- 
traction. We  might  likewife  add  frefh  nitrous  acid 
to  the  feparated  fait,  or  to  the  whole  mixture,  with- 
out any  feparation  of  the  nitrous  fait,  till  the  earthy 
fait,  which  does  not  contain  any  nitrous  acid,  be  fatu- 
rated.  The  vinegar,  if  unaltered  by  the  operation, 
would  rife  on  diftilling  the  liquor ;  and  if  converted 
into  faccharine  acid,  would  not  bediflodged  from  lime 
by  fpirit  of  nitre.  In  like  manner,  diftilled  vinegar 
lhould  be  faturated  with  chalk,  the  compound  redu- 
ced to  cryftals,  and  then  expofed  to  as  ftrong  a  fire  as 
it  can  bear  without  expelling  the  acid,  in  order  to  dif- 
Vol.IV. 


ftpate  forne  phlogiftic  particles.     Let  it   then  be  d if- Identity  of 
folved,  filtered,  and  cryftallized  again;  after  which  it tne  vegeta- 
may  be  treated  with    nitrous   acid   as  above  directed.  bleacids» 
"Perhaps    (fays   Dr  Crell),  the   acetous  acid  may  by  fcc'  ,, 

this  combination  acquire  more  fixity;  fo  that  the  ni- 
trous acid  Hull  be  able  to  produce  a  greater  change. 
Should  it  pafs  over  again  in  the  form  of  acetous  acid 
unchanged,  let  it  be  combined  once  more  with  calca- 
reous earth  ;  and  let  the  foregoing  experiment  be  re- 
peated, in  order  to  try  whether  fome  fenfible  change 
will  not  enfue.  Should  this  method  fail,  try  the  6a- 
pofite  ;  that  is,  endeavour  to  add  more  grofs  phlogi- 
ftic matter  to  the  vinegar.  Try  to  combine  ftrong  vi- 
negar, and  that  which  has  been  diftilled,  with  unctu- 
ous oils.  Thus  we  might  perhaps  bring  it  nearer  to 
tartar  ;  and  again,  by  means  of  nitrous  acid,  convert  it 
into  acid  of  fugar.  ,     , 

In   another   differtation   on  this  fubject,    Dr  Crell  His  at- 
undertakes  ;o  fliow,   that  all  the  vegetable   acids   ma y  tempts  to 
be   convened    into  one,  and    that    this  is  contained  in  Prt)ye  that 
the  pureft  fpirit  of  wine.     The  following  are  adduced  a11  tlle  ve" 
as  proofs.  ^hle  a" 

1.  If  the   refiduum    of   dulcified    fpirit   of  nitre  be  be  reduced 
boiled  with  a  large  quantity  of  nitrous  acid,  care  being  to  one. 
taken   at    ;he    fame   time   to   condenfe  the  vapours  by       1007 

a  proper  apparatus;   and  if  the  liquid  which  has  paf-  From  tne 
fed  over  be  faturated   with  vegetable  alkali,  nitre  and  re(ld.uum"f 

terra  foliata  tartari  will  be  obtained  ;  and  on  feparating  duklfied  . 

hi  1  r   r  •   ■       r      •  1  r  fa  ipint  01  m- 

e  latter  by  means  of  fpirit  of  wine,  the  vinegar  may  tre 

be  had  in  the  ordinary  way  of  decompofing  the  fait. 

2.  On  boiling  the  refiduum  over  again  with  nitrons 
acid,  the  fame  products  are  obtained;  and  the  more 
frequently  this  procefs  is  repeated,  the  lefs  acid  of  fu- 
gar is  procured,  until   at  length  no  veftige  of  it  is  to 


be  met  with. 


icoS 


3.  Pure  acid  of  fugar,  boiled  with  12  or  14  times  its  From  the 
quantity  of  nitrous  acid,  is  entirely  decompofed,  and  decompofi- 
the  receiver  is  found  to  contain  phlogifticated  nitrous  tion  ofacid 
acid,  vinegar,  fixed  air,  and  phlogifticated  air,  while  offugar' 

a  little  calcareous  earth  remains  in  the  retort. 

4.  Acid  of  fugar  is   likewife  decompofed  by  boiling  From°the 
with  fix   times  its  quantity  of  vitriolic   acid.     In  the  production 
receiver  we  find   vinegar  phlogifticated   with  vitriolic  ofacidof 
acid,  aerial  acid  ;  while  pure  vitriolic  acid  remains  in  tartarfrom 
the  retort.  *te  refi- 

5.  By  faturating   the  refiduum  of  dulcified  fpirit  of  duTcmed 
nitre  with  chalk,  there    is   formed  an   infoluble  fait,  fpirit  0f 
which  by    treatment  with  vitriolic  acid  yields  a  real  nitre, 
acid  of  tartar,  conftituting  a  cream   of  tartar  with  ve-       1010 
getable  alkali.  From  the 

6.  On  evaporating  the  liquor    from  which  the  tar-  Pr°duction 

tareous  felenite  was  obtained,  a  dark-coloured   matter0  emS7" 
•   ,  .•  J/T.-H     ■  •  •  ,  reumatic 

remains,  yielding  on  diitillation  an  empyreumatic  acid  acid  0f tar„ 

of  tartar,  and  a   fpongy  coal.     Hence  it  would  feem,  tar  from 

that  fpirit  of  wine  conlifts  of  acid  of  tartar,  of  water,  the  liquor 

and  phlogifion  ;  fo  that  it  is  a  native  dulcified  acid : in  which 

and  nitrous  acid,  on  being  mixed  with  it  in   moderate  tartarous 

quantity,  dillodges  the  acid  of  tartar.     On  the  addi- .  ,!fe, 

tion   of  more  nitrous  acid,  the  acid  of  tartar  is  refol-       IOIX* 

ved  into  acid  of  fugar  and  phlogifton  ;  and   by   a  ftill  From  the 

greater  addition,  the  faccharine  acid  is  changed  into  folution  of 

vinegar.  manganefe 

7.  On  boiling  one  part  of  the  acid  of  fugar  with  one  ^y  nitrous 
and  an  half  of  manganefe  and  a  fufficiem  quantity  ofac'    a"    a" 

3  T  nitrous  cg'ar° 
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Acid  of  fat.  nitroiis  acid,  the  manganefe  will  be  almoll  entirely  dif- 
" « 'folved,  and  phlogifticated  nitrous  acid  along  with  vine- 
gar will  pafs  over  into  the  receiver. 

8.  On  boiling  together  acid  of  tartar,  manganefe, 
and  nitrous  acid,  we  obtain  a  folution  of  the  manga- 
nefe, with  phlogifticated  nitrous  acid  and  vinegar  as 
I0IZ      before. 
From  the        9.   If  acid  of  tartar  be  boiled   along  with  vitriolic 
folution  of  acid  and  manganefe,  the  latter  will  be  difTolved,  and 
vinegar  with  vitriolic  acid  will  pafs  over  into  the   re- 
ceiver. 

10.  On  digefting  acid  of  tartar  and  fpirit  of  wine 
for  fcveral  months,  the  whole  is  converted  into  vine- 
gar, the  air  in  the  veffH  being  partly  converted  into 
From  the  cretaceous  acid,  and  partly  into  phlogifticated  air. 
digeftionof  IX  Qn  b0f ling  fpirit  of  wine  with  vitriolic  acid  and 
manganefe,  it  will  be  converted  into  vinegar  and  phlo- 
gifticated air. 

12.  By  diftilling  fpirit  of  wine  upwards  of  20  times 
1014       from  cauftic  alkali,  it  was  changed  into  vinegar,  and  a 
From  the    conliderable  quantity  of  water  %vas  obtained. 

Hence  it  appears,  fays  DrCrell,  that  the  acids  of 


the  fame 
withvitri- 
olic  acid 
and  that  of 
tartar. 
1013 


acid  of  tar 
tar  with 
fpirit  of 


manganefe 
with  vitri- 
olic acid 
and  fpirit 
of  wine. 
1015 
From  the     neither  the  nitrous  acid  nor  fixed  alkali  employed  con- 
ization tajn  a      marine  acid,  otherwife  the  refults  will  be  un- 

int  of  .    J  ' 


tartar,  fuger,  and  vinegar,  are  modifications  of  the 
fame  acid,  as  it  contains  more  or  lefs  phlogifton.  The 
acid  of  tartar  has  the  greateft  quantity,  the  acid  cf 
fugar  fomewhat  lefs,  and  vinegr  the  leaf!  of  all.  In 
thefe  experiments,  however,  care  mu ft  be  taken  that 


of  fpit 
wine  with 
cauflic  al- 
kali. 

ad  ioijf 
How  pro- 
cured. 


3d  1015 
Its  effects 


certain. 

§  18.    Of  the  Acid  of  Fat. 

This  may  be  obtained  from  fuet  by  means  of 
many  repeated  diftillations.  A  fmall  quantity  is  fepa- 
rated  at  each  diftillation ;  but  by  diftilling  the  empy- 
reumatic  oil  into  which  the  fuet  is  thus  converted  over 
and  over,  a  frefli  quantity  is  always  obtained.  The 
acid  of  fat  in  fome  refpects  has  a  refemblance  to  that 
of  fea-falt;  but  in  others  is  much  more  like  the  vege- 
table kind,  as  being  deftructible  in  a  ftrong  fire,  form- 
ing compounds  which  do  not  deliquefce  with  calcare- 
ous earth,  and  uniting  intimately  with  oily  fubftances. 
With  alkalies  it  forms  falts  entirely  different  from  thofe 


and  did  not  deliquate  in  the  air.  Zinc  readily  d if-  Fixed  alka- 
lolved,  and  imparted  a  peculiar  metallic  tafle,  falling  "ne  falts 
to  the  bottom  in  the  form  of  a  white  powder  on  the  and  their 
addition  of  an  alkali.  Bifnuuh  in  the  metallic  ftate  combina* 
was  not  diifolved  ;  but  the  precipitate  was.  It  after! tlon3,  __. 
upon  mercury  after  being  twice  diftilled  from  it,  and" 
poured  afrefti  upon  the  metal.  The  mercury  'could 
not  be  entirely  precipitated  by  common  fait.  It  acled 
more  vigoroufly  upon  a  precipitate  from  corrofive  fiib- 
limate;  from  the  lolution  of  which  a  white  fublimate 
was  obtained  after  the  liquor  had  been  drawn  off  by 
diftillation.  A  gold-coloured  folution  was  obtained 
from  platina  by  diftilling  the  acid  from  it  to  drynefs, 
and  then  pouring  it  back  again;  the  precipitate  of 
this  metal  from  aqna-regia  by  fpirit  of  wine  was  dif- 
folved  in  great  abundance.  Iron  was  very  eafily  dif- 
folved  in  it,  and  exhibited  a  liquor  of  an  aftringenc 
tafte,  which  fhot  into  needle-like  cryftals  that  did  not 
deliquefce  in  the  air.  Lead  was  corroded  and  ren- 
dered the  acid  turbid.  Minium  was  converted  into  a 
white  powder,  and  then  difTolved  with  greater  eafe. 
The  folution  has  a  fweet  tafte,  and  cannot  be  precipi- 
tated by  fea-falt.  Tin  was  corroded  into  a  yellow  calx, 
and  difTolved  but  in  very  fmall  quantity.  Copper  was 
difTolved,  even  in  the  cold,  into  a  green  liquor;  but 
the  folution  was  greatly  promoted  by  heat.  On  eva- 
poration it  fhowed  fome  difpolition  to  cryftallize,  but 
again  attracted  moifture  from  the  air.  Silver-leaf  was 
attacked  only  in  a  very  fmall  degree  ;  however,  fome 
was  precipitated  by  means  of  copper,  and  the  marine 
acid  rendered  the  liquor  turbid.  The  calx  precipitated 
from  aquafortis  was  difTolved  more  copioufly.  Silver 
was  precipitated  of  a  white  colour  from  aquafortis  by 
the  pure  acid  itfdf,  as  well  as  by  its  ammoniacal  fait.. 
Half  an  ounce  of  the  acid  diftilled  four  times  almoft 
to  drynefs  from  fome  gold-leaves,  and  at  length  pour- 
ed back  upon  them,  the  precipitate  of  a  dilute  folu- 
tion of  tin  obtained  by  it,  gained  only  a  faint  colour, 
rather  inclining  to  red  ;  but  a  mixture  of  two  parts  of 
acid  with  one  of  aquafortis,  difTolved  gold  very  rea- 
dily. 


en  alkalies,  yielded    by   the   otheracius;  with  the  volatile  alkali, 
&c-  particularly,  it  produces  a  concrete  volatile  fait.    When 

faturated  with  calcareous  earth,  it  yields  brown  crj- 
ft'als ;  and  a  fait  of  the  fame  kind  was  obtained  by  Dr 
Crell  from  a  mixture  of  quicklime  and  fuet  diftilled  to 
drynefs,  and  boiling  up  tlierefiduum  with  water.  The 
cryftals  were  hexagonal,  and  terminated  by  a  plane 
fu rf ace ;  their  tafle  was  acrid  and  faltifh;  they  did 
not  deliquefce  in  the  air,  and  Were  eafily  and  copioufly 
difTolved  in  water.  With  magnefia  and  earth  of  alum 
a  gummy  mafs  is  obtained,  which  refufes   to   cryftal- 

4th  1015  lize. 

On  metals.  With  regard  to  the  metals,  Dr  Crell  informs  us, 
that  the  acid  of  fat  copioufly  difTolves  manganefe  into 
a  clear  and  limpid  liquor.  It  dilTolves  the  precipitate 
of  cobalt,  but  not  the  rcgulus.  White  arfenic  is  act- 
ed upon  but  fparingly,  and  nickel  not  at  all,  though 
it  forms  a  green  folution  with  the  precipitate  from  ni- 
trous acid.  Regulus  of  antimony,  by  the  affiftance 
of  heat  is  difTolved  into  a  clear  liquor,  which  became 
milky   in  the  cold:    it  cryftallized    on    evaporation, 


§  19.  Of  Fixed  Alkaline  Salts. 

Of  thefe  there  are  two  kinds;  the  vegetable  and 
mineral.  The  former  is  never  found  by  itfelf,  and 
but  rarely  in  combination  with  any  acid  ;  but  is  always 
prepared  from  the  afhes  of  burnt  vegetables.  It  is 
got  in  the  greateft  quantity  from  crude  tartar ;  from 
which,  if  burned  with  proper  care  and  attention,  we 
may  obtain  one  pound  of  alkali  out  of  21  of  the  tar- 
tar. The  latter  is  found  native  in  fome  parts  of  the 
earth.  It  is  likewife  found  in  very  large  quantities 
combined  with  the  marine  acid,  in  the  waters  of  the 
ocean,  and  in  the  bowels  of  the  earth  ;  thus  forming 
the  common  alimentary  fait.  It  is  alfo  produced  from 
the  afhes  of  certain  fea-plants,  and  of  the  plant  called 
kali;  from  whence  both  the  mineraland  vegetable  al- 
kalies have  taken  their  name. 

The  vegetable  alkali  difficultly  afTumes  a  cryftalline 
form;  neverthelefs,  it  may  be  partially  united  with 
fome  acids  in  fuch  a  manner  as  to  cryftallize,  and  lofe 
its  property  of  deliqnating  in  the  air,  without  at  the 
fame  time  ceafing  to  be  an  alkali.  Of  this  we  have 
an  example  in  the  acid  of  ants  abovementioned.  Some- 
thing 
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thing  of  the  fame  kind  we  have  obferved  in  treating 
vegetable  fixed  alkali  with  fpirit  of  wine.  A  gallon 
of  pretty  ftrong  fpirit  of  wine  being  drawn  over  from 
a  pound  of  fait  of  tartar,  a  black  unctuous  liquor  was 
eft,  which  (hot  into  cryftals  very  much  refembling  vi- 
triolated tartar,  and  which  did  not  deliquate  in  the 
air,  but  were  neverthelefs  ftrongly  aikaline.  Dr  Black, 
however,  informs  us,  that  the  vegetable  alkali  may  be 
fhot  into  fine  cryftals  ;  but  which  cannot  be  preferved, 
on  account  of  their  great  attraction  for  moisture,  uh- 
lefs  clofely  flint  up  from  the  air.  They  have  not  fuch 
a  quantity  of  water  as  to  undergo  the  aqueous  fufion. 

The  mineral  alkali  in  Lts natural  ftate  always  alfumes 
a  cryftalline  form,  fomewhat  refembling  that  of  fal 
mirabile.  It  does  not  deliquate  in  the  air,  nor  does  it 
feem  to  have  fo  ftrong  an  attraction  for  water,  even 
when  in  its  moft  cauftic  ftate,  as  the  vegetable  alkali  : 
hence  mineral  alkali  is  preferable  to  it  in  making  foap, 
which  is  always  of  a  firmer  confidence  with  mineral 
than  with  vegetable  alkali.  If  vegetable  alkali  is  com- 
bined with  fpirit  of  fait,  fome  change  feeins  to  be 
thereby  induced  upon  it  ;  as  the  fait  produced  by  ex- 
pelling the  marine  acid  by  means  of  the  vitriolic,  and 
then  crystallizing  the  niafs,  cryftallizes  differently  from 
vitriolated  tartar.  Whether  the  vegetable  alkali  might 
by  this  means  be  entirely  converted  into  the  mineral, 
deftrves  a  further  inquiry. 

Both  mineral  and  vegetable  alkalies,  when  applied 
to  the  tongue,  have  a  very  fharp,  pungent,  and  uri- 
nous tafte;  but  the  vegetable  considerably  more  fo  than 
the  mineral.  They  botli  unite  with  scids,  and  form 
different  neutral  faits  with  them  :  but  the  vegetable  al- 
kali fecms  to  have  rather  a  greater  attraction  for  acids 
than  the  other  ;  although  this  ditference  is  not  fo  great 
as  that  a  neutral  fait,  formed  by  the  union  of  mineral 
alkali  with  any  acid,  can  be  perfectly  decompofed  by 
an  addition  of  the  vegetable  alkali,  unlefs  in  consider- 
able excefs. 

Both  vegetable  and  mineral  alkali  appear  to  be 
compofed  of  an  exceedingly  cauftic  fait  united  with  a 
certain  quantity  of  fixed  air.  This  may  be  increafed  fo 
far,  as  to  make  the  vegetable  alkali  affume  a  cryftalline 
form,  and  lofe  great  part  of  its  alkaline  properties  :  but 
as  the  adhefion  of  great  part  of  this  air  is  very  flight,  it 
eafily  feparates  by  a  gentle  heat.  Some  part,  however, 
is  obftinately  retained  ;  and  the  alkali  cannot  be  de- 
prived of  it  by  the  moil  violent  calcination  per  fe.  The 
only  method  of  depriving  it  entirely  of  its  fixed  air  is, 
by  mixing  an  alkaline  folution  with  quicklime. 

Fixed  Alkalies  combined, 

I.  With  Sulphur.  The  produce  of  this  is  the  red 
fetid  compound  called  hepar  fulphuris,  or  liver  of  ful- 
phur.  It  may  be  made  by  melting  fulphur  with  a 
gentle  heat,  and  ftirring  into  it,  while  melted,  four 
times  its  weight  of  dry  alkaline  fait.  The  whole 
readily  melts  and  forms  a  red  *mafs  of  a  very  fetid 
fmell,  and  which  deliquates  in  the  air.  If  fulphur  is 
boiled  in  a  folution  of  fixed  alkaline  fait,  a  like  com- 
bination will  take  place. 

In  this  procefs,  when  the  hepar  is  made  either  in 
the  dry  or  the  moift  way,  the  fixed  air  of  the  alkali  is 
difcharged,  according  to  Dr  Prieftley's  obfervation. 
]  Feitherdoes  a  fixed  alkali,  when  combined  with  fixed 
sir,  [ctva  capable   of  uniting  with   fulphur  ;  nor  will 
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the  union  be  accomplifhed  without  heat,  unlefs  the  al- 
kali is  already  in  a  cauftic  ftate.  Hence  a  cold  folution 
of  hepar  fulphuris  may  be  decompounded,  partly  at 
leaft,  by  fixed  air.  On  adding  an  acid,  however,  the 
decomposition  takes  place  much  more  rapidly  ;  and  the 
fulpliur  is  precipitated  to  the  bottom,  in  form  of  a 
white  powder. 

During  the  precipitation  of  the  fulphur  from  an  al- 
kali, by  means  of  acids,  a  thick  white  fmoke  arifes,  of 
a  moft  fetid  fmell  and  fuffocating  nature.  It  burns 
quietly,  without  explofion,  on  a  candle's  being  held  in 
it.  Calces  of  filver,  lead,  iron,  or  bifmuth,  are  ren- 
dered black  by  it.  Hence,  if  any  thing  is  wrote  with 
a  folution  of  lead,  and  a  folution  of  hepar  fulphuris  is 
paffed  over  it  when  dry,  the  writing,  formerly  in  vifible, 
will  immediately  appear  of  a  blackifh  brown  colour. 
Silver,  in  its  metallic  ftate,  is  prodigiously  blackened 
either  by  the  contact  of  this  vapour,  or  by  being  im- 
merfed  in  a  folution  of  the  hepar  fulphuris  itfelf.  Li- 
tharge is  instantly  reftored  to  its  metallic  Hate,  on 
being  immtried  even  in  a  cold  foiution  of  hepar  ful- 
phuris. 

By  being  united  with  an  alkali,  the  acid  of  fulphur 
feems  very  much  difpofed  to  quit  the  phlogiston.  If  a 
folution  of  hepar  fulphuris  is  expofed  to  the  air  for 
fome  time,  it  is  fpontaneoufly  decompofed  ;  the  phlo- 
gifton  of  the  fulphur  flying  off,  and  the  acid  remaining 
united  with  the  alkali  into  a  vitriolated  tartar.  This 
decomposition  takes  place  fo  remarkably,  when  liver 
of  fulphur  is  diffolved  in  water,  that,  by  a  tingle  eva- 
poration to  drynefs,  it  will  be  almoit  totally  changed 
into  vitriolated  tartar.  If  this  fubftance,  in  a  dry  Hate, 
be  expofed  to  a  moderate  degree  of  heat,  and  the  mafs 
kept  conftantly  ftirring,  a  like  decomposition  will  fol- 
low ;  the  phlogiston  of  the  fulphur  will  fly  off,  and  the 
acid  unite  with  the  alkali. 

Liver  of  fulphur  is  a  great  folvent  of  metallic  mat- 
ters ;  all  of  which,  except  zirac,  it  attacks,  particular- 
ly in  fufion.  It  feems  to  diffolve  gold  more  effectu- 
ally than  other  metals.  This  compound  alfo  dilfolves 
vegetable  coals,  even  by  the  humid  way  ;  and  thefe 
folutions,  if  fuifered  to  ftand  in  the  open  air,  always 
precipitate  a  black  powder,  no  other  than  the  coal 
they  had  diffolved,  in  proportion  to  the  quantity  of 
hepar  fulphuris  decompofed.  When  vegetable  coal  is 
thus  diifolved  by  liver  of  fulphur  in  fusion,  it  is  of  a 
much  deeper  red  than  in  its  natural  ftate.  The  folu- 
tion in  water  is  of  a  green  colour. 

II.  IVith  Exprejfed  Oils.  The  refult  of  this  combi- 
nation is  foap  ,•  for  the  preparatien  of  which  in  large 
quantities  in  the  way  of  trade,  fee  Soap.  The  foap 
which  is  ufed  in  medicine  is  prepared  without  hear, 
in  the  following  manner,  according  to  the  author  of 
the  Chemical  Dictionary. 

"  One  part  of  quicklime,  and  two  parts  of  good 
Spanifh  foda  (the  fait  prepared  from  the  afhes  of  the 
herb  kali),  are  boiled  together  during  a  fhort  time  in 
an  iron  caldron.  This  lixivium  is  to  be  filtered,  and 
evaporated  by  heat,  till  a  phial,  capable  of  containing 
an  ounce  of  water,  fhall  contain  an  ounce  and  216 
grains  of  this  lixivium.  One  part  of  this  lixivium  is 
to  be  mixed  with  two  parts  of  oil  of  olives,  or  of  fweet 
almonds,  in  a  glafs  or  ftone-ware  veffel.  The  mixture 
foon  becomes  thick  and  white  ;  and  muft  be  ftirred 
from  time  to  time  with  an  iron  fpatula.     The  combi- 
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Fixed  alka- nation  is  gradually  completed,  and  in  feven  or  eight 
line  falts      Jays  a  very  white  and  firm  foap  is  obtained." 

In  attempting  combinations  of  this  kind,  it  is  abfo- 


combina- 

tions. 


purity,  by  repeated  calcinations  ma  ftrong  fire,   and  Fixed  alka- 
deliquations  in  the  air,  all  of  them,  the  marine  alkali  Iine  falts 
excepted,  appear  to  be  the  very  fame.  and  their 


lutely  neceffary  that  the  alkali  be  deprived  of  its  fixed         On  this  fubject  Mr  Gmelin  has  given  a  great  nam 


combina- 


air  as  much    as  poffible  ;   otherwife    the   foap   will   be 
quite  unctuous  and  loft :  for  fixed  alkalies  have  a  great- 
er attraction  for  fixed  air  than  for  oil,  and  hence  foap 
is  decompounded  by  blowing   fixed  air  into  a   folution 
of  it  in  water.     It  may  be   made  either  with  tallow, 
wax,  fpermaceti,  butter  of  cocoa,  the   coarfer  refinous 
TOj.       fubflances,  or  animal  oils. 
Starkey's         III.  With  Efential  Oils.     The  volatility  of  thefe  oils 
foap.  in  a  great  meafure  hinders  them  from  being  acted  upon 

by  alkalies  :  neverthelefs,  combinations  of  this  kind 
have  been  attempted  ;  and  the  compounds  fo  produced 
have  been  called  Starkej's  foap,  from  one  Starkey  a 
chemiit,  who  endeavoured  to  volatilize  fait  of  tartar  by 
combining  it  with  oil  of  turpentine.  His  method  was 
to  put  dry  fait  of  tartar  into  a  matrafs,  and  pour  upon 
it  effemial  oil  of  turpentine  to  the  height  of  two  or 
three  fingers  breadth.  In  five  or  fix  months,  a  part 
of  the  alkali  and  oil  were  combined  into  a  white  fa- 
poniceous  compound.  This  mtift  be  feparated  from 
the  mixture,  and  more  of  it  will  afterwards  be  formed 
by  the  fame  method. 

Chemifts,  imagining  this  foap  to  be  pofTefTed  of  con- 
iiderable  medical  virtues,  have  endeavoured  by  various 
methods  to  fhorten  this  tedious  procefs.  Of  thefe  one 
of  the  inoft  expeditious  is  that  recommended  by  Mr 
Beaume  ;  which  confifts  in  triturating,  for  a  long  time, 
alkaline  fait  upon  a  porphyry,  and  adding  oil  of  tur- 
pentine during  the  trituration.  According  to  him,  the 
thick  refinous  part  of  the  oil  only  can  combine  with 
the  fait  ;  and,  during  the  time  this  combination  is  ef- 
fected, the  more  fubtile  and  attenuated  parts  will  fly 
off.  Hence  he  finds  that  the  opeartion  is  confide- 
rably  abridged  by  the  addition  of  a  little  turpentine  or 
common  foap.  The  moft  expeditious  of  all,  how- 
ever, is  that  mentioned  by  Dr  Lewis  ;  which  confifts 
in  heating  the  alkali  red  hot,  and  then  throwing  it 
into  oil  of  turpentine,  Sirring  them  well  together  ; 
on  which  they  immediately  unite  into  a  faporiaceous 
mafs. 

This  kind  of  foap  is  fubject  to  great  alterations  from 
keeping;   particularly  the  lofs  of  its  colour,  and  a  kind 
of  decompoiition   occafioned  by  the  extraction   of  an 
acid  from  the  oil  of  turpentine,  which  unites  with  the 
alkali,  and  cryftallizes  not  only  all   over  the  furface, 
but  in  the  very  fubitance  of  the  foap.     The  nature  of 
this  fait  is  unknown,  but  certainly   deferves  conlidera- 
o       tion. 
Phlo  ifti-        IV*  Wlth  PMog'ft0"'     Th'-S  combination  is  effected 
cated5 alka- by   calcining   them  with  the  charcoal  either  of  vege- 
lies.  table   or  animal   matters.      The  confequence  is,  that 

they  are  greatly  altered  in  their  properties  ;  fome times 
fo  much  as  to  be  enabled  to  precipitate  calcareous  earths 
from  their  folutions  in  acids.  Metallic  folutions  pre- 
cipitated by  them  in  this  Hate,  affume  different  colours. 

Differences  obferved  between  Fixed  Alkalies  obtain- 
ed from  different  Vegetables. 

Thefe  differences  we  mult  conceive  to  arife  from 
fome  proportion  of  the  oily  and  phlogiftic  matter  of 
the  vegetable  remaining  in  the  afhes  from  whence  the 
falts  are  extracted ;  for  when  reduced  to  their  utmoft 
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ber  of  experiments  in  the   fifth  volume  of  the  Com- 
ment ar'ta  Pctropolitana  ;  and  found  very  confiderable 
differences,  not  only  between  the    alkaline  falts,  but  ^ Gme_ 
likewife  the  pure  vegetable  earths  obtained  from   dif-  1!n  s  expe" 
ferent  vegetables  by  burning.     The  falts  of  the  feveralnmcu  s' 
plants  examined  were  prepared  with  great  care,  and  all 
of  them  exactly  in  the  fame  manner  ;  each  vegetable  be- 
ing burnt  in  a  feparate  crucible,  with  the  fame  degree 
of  fire,  till  no  remains  of  coaly  matter  could  any  longer 
be  perceived  ;   and  the  afhes  elixated  in  glafs  veflels 
with  coid  diftilled  water.     The  falts,    thus   obtained, 
were  found  to   produce    different   colours  on  mixture 
with   certain    liquors,  and   to  effervefee  in  very  diffe- 
rent degrees    with   acids  :    certain   metallic  folutions 
were  by  fome   precipitated,    by  others  only    rendered 
thicker,  by    others    both    precipitated    and     rendered 
thick  ;   whillt  fome  occafioned  neither  the  one  nor  thG 
other  of  thefe  changes,  but  left   the  fluid  clear  and 
tranfparent.     Thus,  with  the  vitriolic  acid,    the  falts 
of  fouthernwood  and  fage  flruck  a  pale  brown  colour; 
thofe  of  pine-tops  and  rue,   a  yellow  ;   that  of  fern,  a 
reddifh  yellow;   and  that  of  fanicle,  a  dark  leek-green: 
that  of  dill  yielded  a  leek-green  precipitate,   with  ele- 
gant green  flakes   floating  in    the  liquor.     This   laft 
fait  alio  gave  a  greenifh  precipitate  with   the   marine 
acid,  and   a   red    one   with    the   nitrous.     Solution    of 
corrofive   fublimate    was   changed    yellow   by  fait   of 
fouthernwood  ;   of  a  brownifb  colour,  by  that  of  colt's- 
foot  ;  of  a  deep  red,  by  that  of  wormwood  ;  and  of  a 
pitch-colour,  by  that  of  dill.  That  of  fern  threw  down 
an  opal-colour  ;    of  fage,  a  fulphur-yellow  ;   of  elder 
flowers,  a   citron  yellow  ;  of  fanicle,  a  faffron  colour  ; 
and  of  milfoil,  a  deep-red   precipitate.      From  folution 
of  filver,  fait  of  cardnus  benediBm  threw  down  a  white ; 
of  camomile,  a  grey  ;  of  hyffop,  a  brownifh  ;  of  dill,  a 
blackifh  brown  ;  of  fcabious,  a  yellowifh  ;   and  that  of 
pine-tree   tops,    a  fulphur  yellow  precipitate.     Solution 
of  vitriol  of  copper  was  changed  by  fait  of  fouthern- 
wood to  a  bright  fea-green  ;  by  that  of  dill,  to  an  un- 
fightly  green  ;  of  agrimony,  to  a  greenifh  blue  ;  and  by 
that  of  milfoil,  to  a  bright  fky-blue  :  the  fait  of  pen- 
ny-royal  made   the  liquor  thick  as  well  as  blue,   and 
that  of  feverfew  made  it  thick  and  green  :  the  fait  of 
hyflbp  threw  down  a  green  precipitate,  that  of  fcurvy- 
grafs  a  blue  one,  and  that  of  fumitory  a  greenifh  blue  :- 
whillt  the  fait  of  fern  made  fcarcely  any  change  either 
in  the  colour  or  conliflency  of  the  liquor. 

\   19.    Of  Volatile  Alkali. 

1030 
This  is  a  kind    of  fait  obtained  from  all  animal,  whence 
fome    vegetable,  fubflances,   from  foot  by  diftillation  obtained, 
with  a  llrong  heat,   and  from  all  vegetable  fubflan- 
ces by    putrefaction.      Though  a    volatile    alkali    is 
procurable    from  all    putrid  animal  fubflances  by  di- 
ltillation,  yet    the   putrefactive  procefs  does  not  feem 
to  prepare  volatile  alkali  in  all  of  thefe.     Putrid  urine, 
indeed,  contains  a  great  quantity  of  alkali  ready  form- 
ed,  whence  its  ufe  in  fcouring,    <tc.  but    the  cafe  is 
not  fo  with  putrid  blood  or  flefh.     Thefe  afford  no  al- 
kali till  after  the  phlegm  has  arifen  ;  and  this  they 
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would  do,  tliongh  they  had  not  been  putrefied.  Ac- 
cording to  Mr  Wiegleb,  volaiile  alkali  is  found  in 
limcftone,  lapis  fuillus,  chalk,  marble,  coals,  turf, 
loam,  clay,  and  many  other  kinds  of  earth.  Its  exig- 
ence in  thefe  fubftances  may  be  difcovered  merely  by 
diftilling  them  with  a  brifk  fire,  but  (till  better  by  the 
addition  of  fome  quantity  of  fixed  alkali  or  quicklime 
before  the  dill-illation. — It  has  even  been  found  in  all 
mineral  falts  and  their  acids,  as  vitriol,  nitre,  com- 
mon fait,  and  the  acid  liquors  drawn  from  thefe  fub- 
ftances,  alfo  in  gypfum  and  fulphnr  :  from  all  which 
it  may  be  feparated  by  means  of  quicklime. — -In  the 
vegetable  kingdom  it  is  produced  by  dry  diftillation 
from  muftard-feed,  elder  flowers  and  leaves;  the  leaves 
of  the  wild  cherry-tree,  white  water-lilies,  tobacco, 
andfage;  as  well  as  from  many  other  plants.  Ac- 
cording to  our  author,  the  plain  eft  proof  of  its  exift- 
ing  almoft  univerfally  in  the  vegetable  kingdom,  is, 
that  the  foot  of  our  chimneys  affords  a  volatile  alkali 
by  diftillation,  either  with  or  without  quicklime. 

Volatile  alkali,  when  pure,  appears  of  a  fnowy 
whitenefs ;  has  a  very  pungent  fmell,  without  any  dis- 
agreeable empyreuma  ;  is  very  ealily  evaporable,  with- 
out leaving  any  refiduum  ;  effervefccs  with  acids  much 
more  ftrongly  than  fixed  alkali  ;  and  forms  with  them 
neutral  compounds  called  avimoniacal [alts,  which  we 
have  already  defcribed,  and  which  are  different  ac- 
cording to  the  nature  of  the  acid  made  ufe  of;  for  all 
volatile  alkalies,  when  perfectly  purified,  appear  to  be 
the  very  fame,   without  the  fmalleft  difference. 

Like  fixed  alkalies,  thefe  falts  contain  a  great  quan- 
tity of  fixed  air,  on  which  their  folidity  depends; 
and  which  may  be  fo  increafed  as  perfectly  to  neu- 
tralize, and  deprive;  them  of  their  peculiar  tafte  and 
fmell.  When  neutralized  by  fixed  air,  they  have  a 
agreeable  pungent  tafte,  fomewhat  refembling 
that  of  weak  fermenting  liquors.  When  totally  de- 
prived of  fixed  air,  by  means  of  lime,  they  cannot  be  re- 
duced to  a  folid  form  ;  but  are  diffipated  in  an  invifible 
and  exceedingly  pungent  vapour,  called  by  DrPrieftley 
alkaline  air.  When  volatile  alkaline  fait  is  diffolved 
in  water,    the  folution   is  called  volatile  alkaline  fpirit. 

Diftillation  and  Purification  of  Volatile  Alkalies. 

The  materials  moft  commonly  ufed  for  preparing  vo- 
latile alkalies  are  the  folid  parts  of  animals,  as  bones, 
horns,  ire.  Thefe  are  to  be  put  into  an  iron  pot  of  the 
ihape  recommended  for  folution  ;  to  this  muft  be  fined  a 
flat  head,  having  a  hole  in  the  middle  about  two  inches 
diameter.  From  this  a  tube  of  plate-iron  muftiffue,  which 
is  to  be  bent  in  fuch  a  manner  that  the  extremity  of  it 
may  enter  an  oily  jar,  through  an  hole  made  in  its  up- 
per part,  and  dip  about  half  an  inch  under  fome  water 
placed  in  the  lower  part.  The  mouth  of  the  jar  is  to  be 
fined  with  a  cover,  luted  on  very  exactly;  and  having 
a  fmall  hole,  which  may  be  occafionally  flopped  with 
a  wooden  peg.  The  junctures  are  to  be  all  luted  as 
clofe  as  poffible,  with  a  mixture  of  clay,  fand,  and 
fome  oil  ;  and  thofe  which  are  not  expofed  to  a  burn- 
ing heat,  may  be  further  fecured  by  quicklime  and 
the  white  of  an  egg,  or  by  means  of  glue.  A  fire  be- 
ing now  kindled,  the  air  contained  in  the  diftilling 
veffel  is  firft  expelled,  which  is  known  by  the  bubbling 
of  the  water;  and  to  this  vent  muft  be  given  by  pull- 
ing out  the  wooden  peg.  A  confiderable  quantity  of 
phlegm  will  then  come  over,  along  with  fome  volatile 
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alkali,   a  great  quantity    of   fixsble    air,  and  fine  oil.  Volatile 
The  alkali    will  unite  with    the   water,  and    likewife  alkali  and 
fome  part  of   the  fixed    air,   the   oil  fwimming  above.  lts  conibi- 
A    great    many    incoercible    vapours,    however,  will  n,atr'°n$' 
come  over,  to   which  vent  muft  be  given  from  time  to 
time,   by  pulling  out   the   peg.     The    diftillation  is  to 
be   continued    till   all   is  come  over;     which    may    be 
known  by  the  ceffuion,  or  very  flow  bubbling  of  the 
water.      The   iron  pipe   muft   then   be   feparated  from 
thecoverof  the   diftilling  veffel,   kit  the  liquid  in  the 
jar  fliould   return   into  it,  on  the  air  being   condenfed 
by  its  cooling.      In    the  jar  will   be   a   volatile   fpirit, 
more  or  lefs  ftrong  according  as  there  was  lefs  or  more 
water  put  in,  with  an  exceedingly  fetid  black  oil  float- 
ing upon  it.         _  r<J3a 

rite  rectification  of  the  volatile  alkali  is  moft  com-  Re«5tific»~ 
mod  ion  fly  performed  at  once  by  combining  it  with  an  tion, 
acid  ;  and,  as  fpirit  of  fait  has  the  leaft  affinity  with 
inflammable  matter,  it  is  to  be  chofen  for  this  pur- 
pofe,  in  preference  to  the  vitriol ic  or  nitrous.  As 
the  fpirit  is  excefhvtly  oily,  though  already  much 
weakened  by  the  admixture  of  the  water  in  the  jar, 
if  a  very  large  quantity  was  not  originally  put  in,  an 
equal  quantity  of  water  may  (till  be  added,  on  draw- 
ing off  the  fpirit.  That  as  little  may  be  loft  as  pof- 
fible, the  fpirit  fliould  be  received  in  a  ftone  bottle  ; 
and  the  marine  acid,  likewife  in  a  diftilled  ftate,  add- 
ed by  little  and  little,  till  the  effervefcence  ceafes.  The 
liquor,  which  is  now  an  impure  folution  of  fal  ammo- 
niac, is  to  be  left  for  fome  time,  that  the  oil  may  fe- 
parate  itfelf  ;  it  is  then  to  be  filtered,  evaporated,  and 
cryftallized  in  a  leaden  veffel.  If  the  cryltals  are  not 
fufficiently  pure  at  the  firft,  they  will  eafily  become 
fo  on  a  fecond  diffolution.  1033 

From  fal  ammoniac  thus  obtained  pure,  the  volatile  Volatile  fal 
alkali  may  be  extricated  by  di (1  illation  with  chalk,  al-  ammoniac*. 
kaline  falts,  or  quicklime.  Alkaline  falts  act  more 
brifkly  than  chalk,  and  give  a  much  flronger  volatile 
alkali.  The  flrength  of  this,  however,  we  know 
may  be  altered  at  pleafnre,  by  adding  to,  or  depriving 
it  of,  its  natural  quantity  of  fixed  air.  Hence,  per- 
haps, the  beft  method  would  be,  to  prepare  volatile 
alkalies  altogether  in  a  fluid  ftate,  by  means  of  quick- 
lime ;  and  then  add  fixed  air  to  them,  by  means  of 
an  apparatus  fimilar  to  that  directed  by  Dr  Prieftley 
for  impregnating  water  with  fixed  air.  To  prevent 
lime  from  adhering  to  the  diftilling  veffels  in  which  it 
is  put,  the  tranflator  of  Wiegleb's  chemiftry  recom- 
mends the  putting  in  three  or  four  ounces  of  common 
fait  along  with  the  other  ingredients. 

Volatile  alkalies  compined, 

1034 

I.  With  Metals.     There  are  only  three  metals,  viz.  Cuprum 
copper,  iron,  and  lead,   upon   which,    while   in  their  ammonia- 
metallic  form,   volatile  alkalies  arc  capable  of  acting.  calc- 
Copper-filings  are  diffolved  by  volatile  alkali,  efpecial- 
ly  in  its  cauftic  ftate,  into  a   liquor  of  a   moft   admi- 
rable blue  colour.     It  is  remarkable,    that  this  colour 
depends  entirely  upon  the  air  having  accefs  to  the  fo- 
lution: for   if  the   bottle  containing;  it   is  clofe  ftopt, 
the  liquor  becomes  colourlefs;  but,  however,  refumts 
its  blue  colour  on  being  expofed  to  the  air.     On  evapo- 
poration,  a  blue  faline  mafs  is  obtained,  which,  mix- 
ed with    fats,  or  other  inflammable  matters,     tinges 
their    flame  green,  leaving  a  red  calx  of  copper,  fo- 
luble  again  in  volatile  fpirits  as  at  firft.  Thisfaline  fub- 
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Volatile  ftance  has  beed  received  into  the  lail  edition  of  the  Ed- 
alkali  and  dinburgh  Difpenfatory,  under  the  name  of  cuprum  am- 
itscombi-    moniacale,  as  an  antiepileptic. 

The  blue  mixture  of  folution  of  copper  in  aquafortis 
with  volatile  fpirits,  yields   fapphire-coloured   cryftals, 
which  diflblve  in  fpirit  of  wine,  and  impart    their  co- 
lour  to  it.     If,  inftead    of  cryftallization,   the   liquor 
be   totally   evaporated,   the  remaining  dry  matter  ex- 
plodes, in  a    moderate   heat,  like  aurum    fulminans. 
This  is  given  as  a  fact  by  Dr  Lewis;  but  hath  not  fuc- 
•ceeded  upon  trial   by  Dr  Black.     Various  phenomena, 
fays   Mr   Wiegleb,  occur  in    the  diflblution  of  copper 
by  the  volatile   alkali. — On   faturating  dilute  fpirit  of 
fal  ammoniac    with  copper-filings,  cryftals  are  formed 
of  a  dark-blue  colour,  but  which,  by    expofure  to  the 
air,  fall  to  pieces  and   become   green.     Vinous  fpirit 
of  fal  ammoniac  impregnated  with  copper,  lofes  in  an 
inftant  its  blue  colour,   on    the  aifiifion  of    an  equal 
quantity  of  faturated   folution   of  fixed     alkaline    fait. 
The  copper  is  then   taken   up  by   the  fixed  alkaline 
folution,  which  of  confequence  acquires  a  blue  colour, 
while  the  fpirit  of  wine,  deprived  of  the  metal,  floats 
clear  on  the  top.     When  filings  of  copper  are  put  into 
a  bottle,  and  that  bottle  quite  filled  with  cauftic  vola- 
tile alkali,  and  is  immediately  flopped  up,  no  folution 
takes  place:  but  when    the  bottle  is  left  open,  only 
for   a  flio'rt   time,  or  an  empty    fpace   is  left   in  it,  a 
colourlefs   folution   is   obtained,  which  in    the  air  ob- 
tains a  blue  colour;  but   which    may    be   deprived  of 
this  colour  as  often  as  we  pleafe,  by  fhutting  it  up  ex- 
actly from  the   air,  and  letting  it   ftand,  in  this  nuta- 
tion, on    frefh  filings  of  copper — From  thefe  pheno- 
mena Mr  Wiegleb  concludes,  that  copper   does  not 
ditfolve  in  volatile  alkali  until  it  has  lofl  part   of  its 
phlogifton,  to  which  the  air,  by   the  attraction  it  ex- 
erts upon  if,  contributes  its  fhare.     If  this  has  taken 
place  only  in  a  fmall  proportion,  and  the  farther  ac- 
cefs  of  air  be  prevented,  the  remainder  will  be  dif- 
folved  without  any   colour ;  which,  however,  appears 
in   the  inftant  that,  by  a  frefli  acceffion  of  air,    the 
phlogifton  flill  remaining  finds  means  to  efcape.  The 
diflblved   copper  is  always  precipitated  when  the  fo- 
lution meets  with  phlogifticated   copper.     Thecolour- 
lefs  folution   is   precipitated  by  zinc  and  vitriolic  acid, 
but  not  by  iron.     It  taftes  rather  fvveet,  and  does  not 
fmell  very  ftrong  of  volatile  alkali  ;  while,  on  the  con- 
trary, the  blue  folution  has  a  pungent  fmell,  and  is 
precipitated  by  diftilled  water. 

On  the  other  two  metals  the  action  of  volatile  alkali 
is  by  no  means  fo  evident;  it  diflblves  iron  very  (lowly 
into  a  liquor,  the  nature  of  which  is  not  known;  and 
lead  is  corroded  by  it  into  a  mucilaginous  fubflance. 

II.   With  Inflammable  Subftances.     With  exprefled 
oils,  the  cauftic  volatile  alkali  unites  into  a  foft  unc- 
tuous  mafs,  of  a  very  white   colour,  imperfectly  fo- 
luble  in  water,  and  which  is  foon  decompofed   fpon- 
,036      taneoufly.     Compofltions  of  this  kind  are    frequently 
Sal  volatile  ufed  for  removing  pains,  and  fometimes  with  fuccefs. 
oleofum.      With   eflential   oils,  volatile  alkalies  may  be  united, 
either  in  their  dry  or  liquid  form,  by  means  of  diftilla- 
tion.     The  produce  is  called  fal  volatile  oleofum;  it  is 
much  more  frequently  ufed  in   a  liquid  than  in   a  dry 
form.     The  general  method  of  preparation  is  by  di- 
ftilling  volatile  alkali  along  with  eflential  oils  and  fpi- 
rit of  wine,  or  the  aromatic  fubflance  from  whence 
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the  eflential  oils  are   drawn.     Thefe  compofitions  are  Volatile 
variable  atpleafure;   but  certain  forms  are  laid   down  alkali  and' 
in  the  difpenfatories,  with  which  it  is  expected  that  all  lts^om{>i" 
the  chemifts  ihould  comply   in  the  preparation  of  thefe  natlo"s"    > 
medicines.  1037 

III.  Eatt  de  Luce.     This  is   the  name  given  to  an  Spiritus 
exceedingly  volatile  fpirit,  which  fome  years  ago  was  vola.tllls 
pretty   much  in    vogue;    and  indeed  feems  very  well      cmatus* 
calculated  to  anfwer  all  the  purpofes  for  which  volatile 
alkalies  can  be  ufed.     It  was  of  a  thick  white  colour, 
and  fmelled  fomewhatof  oil  of  amber.     A  receipt  ap- 
peared in  Lewis's  Difpenfatory  for  the  preparation  of 
this  fluid,  under  the  name  of  fpiritusvolatilis fuccinatus. 
The  method  there  directed,  however,  did  not  fucceed  ; 
becaufe,  though  the  alkaline  fpirit  is  capable  of  keeping 
a  fmall  quantity  of  oil  of  amber  fufpended,   the  colour, 
is  greatly  more  dilute  than  that  of  genuine  eaudeluce. 
In  the  Chemical  Dictionary  we  have  the  following  re- 
ceipt:  "  Take  four  ounces  of  rectified  fpirit  of  wine, 
and  in  it  diflblve  10  or  12  grains  of   white  foap  ;   filter 
this  folution  ;  then  diflblve  in  it  a  drachm  of  rectified  oil 
of  amber,  and  filter  again.     Mix  as  much  of  this  folu- 
tion with  the  flrongeft  volatile  fpirit  of  fal  ammoniac, 
as  will  be  fufheient,  when  thoroughly  lhaken  to  give  it 
a  beautiful  milky  appearance.     If  upon   its  fur-face  be 
formed  a  cream,  fome   more  of  "the  oily  fpirit  muft  be 
added." 

This  receipt  likewifc  feems  infufficient.  For  the  oil 
of  amber  does  not  diflblve  in  fpirit  of  wine  :  neither 
is  it  probable  that  the  fmall  quantity  of  foap  made  ufe 
of  could  beof  any  fervice  ;  for  the  foap  would  diflblve 
perfectly  in  the  alkaline  fpirit,  without  flittering  any 
decomposition.  The  only  method  which  we  have 
found  to  anfwer  is  the  following.  Take  an  ounce,  or 
any  quantity  at  plcafure,  of  balfamum  Canadenfe  ;  place 
it  in  a  fmall  china  bafon,  in  a  pan  of  boiling  water,  and 
keep  it  there  till  a  drop  of  it  taken  out  appears  of  a 
reflnous  confidence  when  cold.  Extract  a  tincture 
from  this  refin  with  good  fpirit  of  wine  ;  and  having 
impregnated  your  volatile  fpirit  with  oil  of  amber,  la- 
vender or  any  other  eflential  oil,  drop  in  as  much  of 
the  fpiritous  tincture  as  will  give  it  the  defired  colour. 
If  the  volatile  fpirit  is  very  ftrong,  the  eau  de  luce  will 
be  thick  and  white,  like  the  cream  of  new  milk  ;  nor  is 
it  fubject  to  turn  brown  with  keeping  I0,^ 

IV.    With   Volatile   TinBure  of  Sulphur.  This  is    a  Volatik 
combination    of   the    cauftic   volatile   alkali,    or   fpirit  alkali  com- 
of  fal    ammoniac,    with     fulplnir.     It    is  ufually    di-  bined  with 
rected  to  be   made  by    grinding  lime  with   the   ful-  fulphw. 
phur  and  afterwards  with    the   fal  ammoniac,   and  di- 
ftilling  the  whole  in   a  retort,  bin  the  produce   is  by 
this  method  very  fmall,  and    even  the   fuccefs  uncer- 
tain.    A   preferable  method  feems  to  be,  to  impreg- 
nate  the  ftrongeft    cauftic  volatile  fpirit  with  the  va- 
pour which  arifes  in  the  decompofitions  of  hepar  ful- 
phuris  by  means  of  an   acid,  in  the  fame  manner  as 
directed  for  impregnating  water  with   fixed  air.  1039 

This  preparation  has  a  moil  naufeous  fetid  fmell,  Sympaths- 
which  fpreads  to  a  confiderable  diftance  ;  and  the  ef-  tic  ink- 
fluvia  will  blacken  lilver  or  copper,  if  barely  placed  in 
the  neighbourhood  of  the  unftopped  bottle.  This 
property  renders  it  capable  of  forming  a  curious  kind 
of  fympathetic  ink;  for  if  paper  is  wrste  upon  with 
a  folution  of  faccharum  faturni,  the  writing,  which 
difappears  when  dry,  will  appear  legible    and  of  a 
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Phenome-   brownifh  black,  by  barely  holding  it  near  the  month 
aa from         f  ^  i,ottie  containing  volatile  tincture  of  fuipbur. 
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netrating,  that  it  is  laid  they  will  even  penetrate 
through  a  wall,  fo  as  to  make  a  writing  with  Iaccha- 
rum faturni  appear  legible  on  the  other  fide  ;  but  this 
is  much  to  be  doubted.  It  is  even  faid  that  it  cannot 
penetrate  through  the  fubftance  of  paper,  but  only  in- 
linuates  itfelf  betwixt  the  leaves  ;  and  hence  if  the 
edges  of  the  leaves  are  glued  together  no  black  colour 
will  appear. 

§  20.  Of  the  Phenomena  refidtitrg  from  different  mix- 
tures of  the  dad,  Neutral,  and  Alkaline  Salts,  al- 
ready treated  of. 

1.  If  concentrated  oil  of  vitrio1  is  mixed  with  flrong 
fpirit  of  nitre,  or  fpirit  of  fait,  the  weaker  acid  will 
become  exceedingly  volatile,  and  emit  very  elaitic 
fumes  ;  fo  that  if  a  mixture  of  this  kind  is  put  into  a 
clofe  ftopt  bottle,  it  will  almolt  certainly  burft  it.  The 
fame  effect  follows  upon  mixing  fpirit  of  fait  and  fpi- 
rit of  nitre  together.  In  this  cafe,  both  acids  become 
furprifingly  volatile  ;  and  much  of  the  liquor  will  be 
diilipated  in  fumes,  if  the  mixture  is  fuffered  to  (land 
for  any  confiderable  time.  Such  mixtures  ought 
therefore  to  be  made  only  at  the  time  they  are  to  be 
ufed. 

2.  If  vitriolated  tartar  is  diffolved  in  an  equal  quan- 
tity of  (trong  fpirit  of  nitre,  by  heating  them  together 
in  a  mairafs,  the  ftronger  vitriolic  acid  will  be  dif pla- 
ced by  the  weaker  nitrous  one,  and  the  liquor,  on 
cooling,  will  Ihoot  into  cryftals  of  nitre.  The  fame 
thing  happens  alto  upon  diffolving  vitriolated  tartar, 
or  Glauber's  fait,  in  fpirit  of  fait.  This  obfervation 
we  owe  to  Monf.  Beaume,  and  the  reafon  of  it  has 
been  already  explained.     See  n°  285. 

3.  If  vitriolated  tartar,  or  Glauber's  fait,  is  diflblved. 
in  water,  and  this  folution  mixed  with  another  con- 
lifting  of  calcareous  earth,  filver,  mercury,  lead,  or 
tin,  diffolved  in  the  nitrous  or  marine  acids,  the  vitrio- 
lic acid  will  leave  the  fixed  alkali  with  which  it  was 
combined,  and,  uniting  with  the  calcareous  earth  or 
metal,  fall  with  it  to  the  bottom  of  the  veffel.  This 
decompofition  takes  place  only  when  the  vitriolic  acid 
meets  with  fuch  bodies  as  it  cannot  eaiily  dillblve  in- 
to a  liquid,  fuch  as  thofe  we  have  jufl  now  men- 
tioned ;  for  though  vitriolated  tartar  is  mixed  with  a 
folution  of  iron,  copper,  &c.  in  the  nitrous  or  marine 
acids,  no  decompofition  takes  place.  The  cafe  is  not 
altered,  whatever  acid  is  made  ufe  of  ;  for  the  marine 
acid  will  effectually  feparate  filver,  mercury,  or  lead, 
from  the  vitriolic  or  nitrous  acids. 

4.  According  to  Dr  Lewis,  if  a  folution  of  vitriola- 
ted tartar  is  dropt  into  lime-water,  the  acid  will  unite 
with  the  lime,  and  precipitate  with  it  in  an  indilToluble 
felenite,  the  alkali  remaining  in  the  water  in  a  pure 
and  cauftic  ftate. 

5.  If  green  vitriol  is  mixed  with  any  folution  con- 
taining fubftances  which  cannet  be  diffolved  into  a  li- 
quid by  the  vitriolic  acid,  the  vitriol  will  be  immedi- 
ately decompofed,  and  the  liquor  will  become  a  folu- 
tion of  iron  only.  Thus,  if  green  vitriol  is  mixed  with 
a  folution  of  faccharum  faturni,  the  vitriolic  acid  im- 
mediately quits  the  iron  for  the  lead,  and  falls  to  the 


bottom  with  the  latter,  leaving  the  vegetable   acid  ofl^enome- 
the  faccharum  faturni  to  combine  with  the  iron.  na  from 

6.  If  folution  of  tin  in  aqna-regia  is  mixed  with  fo-  m,xture8  f>f 
lution  of  faccharum  faturni,  the  marine  acid  quits  the  ^s'  &c' 

tin  for   the  lead   contained    in  the   faccharum  ;   at   the  "  %\  ■ 

fame  time,  the  acetous  acid,  which  was  combined  with       Jo45 
the  lead,   is  unable  to  diffolve    the  tin   which    was   be-  of  folutio* 
fore  kept  fufpend    by  the  marine  acid.     Hence,    both^fti,nb>" 
the  faccharum  faturni,   and  folutien  of  tin,  are  very  ef-  fetST"* 
feclually   decompofed,  and    the   mixture  becomes"  en- 
tirely ufelefs.     Dyers  and  callico-printers  ought  to  at- 
tend to  this,  who  are  very  apt    to  mix  thefe  two  foln- 
tions   together;  and    no  doubt  many  of  the   faults  of 
colours  dyed  or  printed  in  particular  places,  arife  from 
-  injudicious  mixtures  of  a  fimilar  kind.     See  Dyeing.       1046 

7-  If  mild  volatile  alkali,  that  is,  fuch   as  remains  in  Of  cakaro- 
a  concrete  form,   by  being  united   with  a  laro-e  cuian-  ODS  folu- 
tity  of  fixed  air,  is  poured  into  a  folution  of  chalk  in  tions  b7 
the  nitrous  or    marine  acids,   the  earth  will  be  preci-  ,mi.ld  v,?", . 
pitated,_  and    a    true   fal  ammoniac   formed.      If"  the latllealkaL* 
whole  is    evaporated   to   dry  nets,  and    a  confiderable 
heat  applied,  the  acid  will  again   part  with  the  alkali, 
and  combine  with   the  chalk.     Thus,  in  the  purifica- 
tion of  volatile  alkalies  by  means  of  fpirit  of  fait,  the 
fame  quantity  of  acid  may  be  made  to  ferve  a  number 
of  times.     This  will  not  hold  in  volatile  fpirits  prepa- 
red with  quicklime.  I04, 

8.  If  equal  parts  of  fal  ammoniac  and  corrofive  fub-  Salalem- 
limate  mercury  are  mixed  together  and  fnblimed,  they  broth, 
unite  in  fuch  a  manner  as   never  to  be  feparablc  from 

one  anotherwithout  decompofition.  The  compound  is- 
called/^/  alembroth  ;  which  is  faid  to  be  a  very  power- 
ful folvent  of  metallic  fubftances,  gold  itfelf  not  ex- 
cepted. Its  powers  in  this,  or  any  other  refpect,  arc 
at  prefent  but  little  known.  By  repeated  fublima- 
tions,  it  is  faid  this  fait  becomes  entirely  fluid,  and  re- 
fufes  to  arife  in  the  flrongeft  heat.  -_,,» 

T  r  •     ,•  ■  1     .  1045 

9.  If  vitriolic  acid  is   poured  upon  any  fait  difficult  Solution  of 
of  folution  in  water,  it  becomes  then  very  eafily  folu-  falts  pro- 
ble.      By    this   means,    vitriolated    tartar,  or    cream  nioted  by 
of  tartar,   may  be  diffolved  in  a  very  fmall  quantity  of  vl'riolic  a" 
water.  Cld° 


Sect.  II.     Earths. 

The  general  divifions  and  characters  of  thefe  fub- 
ftances we  have  already  given  ;  and  molt  of  their 
combinations  with  faline  fubftances  have  been  men- 
tioned, excepting  only  thofe  of  the  terra  ponderofa  ; 
a  fubftance  whofe  properties  have  been  but  lately  in- 
quired into,  and  arc  not  yet  fnfficiently  inveftigated. 
In  this  ftction,  therefore  we  have  to  take  notice  only 
of  their  various  combinaiions  with  one  another,  with 
inflammable,  or  metallic  fubftances,  &c.  As  they  do 
not,  however,  act  upon  one  another  till  fubjctled  to  a 
vitrifying  heat,  the  changes  then  induced  upon  them 
come  more  properly  to  be  treated  of  under  the  article 
Glass.  Upon  metallic  and  inflammable  fubftances 
(fulphur  alone  excepted),  they  have  very  little  effect  ; 
and  therefore  what  relates  to  thefe  combinations  fhall 
be  taken  notice  of  in  the  following  fections.  We 
fhall  here  confine  ourfelves  to  fome  remarkable  altera- 
tions in  the  nature  of  particular  earths  by  combination 
with  certain  fubftances,  and  to  the  phofphoric  quality 
of  others. 

\   I- 
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Terra  pon-  §1.   The  TERRA  PoNDEROSA. 

derofa  and       This  earth  is  of  the  true  calcareous  kind,  and  capahle 
its  combi-    0f  ke}ng  converted  into  a  very  acrid  lime  ;   but  in  other 
natlons-     ,  refpecls  is  very  different.     It  is   mod  commonly  met 
icm9      with  in  the  veins  of  rocks,  united  with  the  vitriolic  acid 
Ufually       in  a  mafs  fomewhat  refembling  gypfum,  but  much  hea- 
found  unit-  v;er   anc]    more  opaque;   and  from  the  great  weight  of 
ed  with  the  lhjs   fL1bftance    the   earth    iifelf  has  its  name,  though 
vitriolic       wjien  freen  from  the  acid  it  is  by  no  means  remarkable 
for  this  property.    Its  properties  were  firft  taken  notice 
of  by  the  foreign  chemifts;   but  they  have  been  more 
accurately  invefligated    by  Dr  Withering,     who   has 
1050       publifhed  his  obfervations  in  the  74th  volume  of  the  Phi- 
DrWithe-  lofophical   Tranfa&ions.      His  experiments  were  not 
ring's  ex-     made  on  the  gypfeous  fubftance  abovementioned  ;  but  on 
periment.    a  cornbination  of  the   earth    with    fixed   air,  which    is 
much  more  uncommon,  and  like  the  other  pofleifes  a  ve- 
ry confiderable  degree  of  fpecihe   gravity.     Both  thefe 
combinations    have   the  general  name  of fpatkim 'pon- 
derojum,  or  ponderous  /par ;    the   former  being  alfo 
jp.j       called  barofeletute,   &c. 
Combina-        The  fpar  ufed  by  Dr  Withering  was  got  out  of  a  lead 
tionof  ter- mine  at  AKlon  moor  in  Cumberland.     Its  appearance 
ra  ponde-     was  not  unlike  that  of  a  lump  of  alum  ;   but  on  clofer 
rofa  with     infpecf  ion  it  appeared  to  be  compofed  of  flender  fpiculse 
^ia!,a"d    in  clofe   contact,   more    or   lefs    diverging,  and  lo  foft 
that  it   might  be  cut   by    a  knife;   its  fpecific  gravity 
from    4.300  to  4.338.     It  effervefctd   with  acids,  and 
io5i      melted,  though  not  very  readily,  under  the  blow-pipe. 
Effects  ef    In  a  common  fire  it  loft  its  tranfparency  ;  and  on  being 
fire  upon  it.  urged  with  a   flronger  heat  in    a  melting  furnace,  it 
adhered  to    the   crucible,   and   fhowed  figns  of  fulion ; 
but  did  not  appear  to  have  loft  any  of  its  fixed  air,  either 
by  diminution  in   weight,  becoming  caufiic,  or  loiing 

1053  its  power  of  efFervefcing  with  acids. 

Treated  Five  hundred  grains  of  this  fpar,  by  folution  in  mu- 

with  ma-     riatic  acid,  loft  104  grains  in  weight,  and  left  an  info- 
nne  acid.     ]able  refiduum   of  three  grains.     In  another  experi- 
ment, 100  grains  of  fpar  loft  21  ;  and  there  remained 
only  0.6  of  a  grain  of  infoluble  matter. 

On  difTolving  another  hundred  grains  in  dilute  mu- 
riatic acid,  25  ounce-meafures  of  air  were  obtained, 
which  by  proper  trials  appeared  to  be  pure  aerial  acid  ; 
and,  on  precipitating  the  folution  with  mineral  alki, 
100  grains  of  earth  were  again  obtained;  but  on  dif- 
folving  the  precipitate  in  frefh  muriatic  acid,  only  20 

1054  ounce- meaf  ires  of  air  were  produced. 

Precipitat-  Mild  vegetable  alkali  precipitated  a  faturated  folu- 
cd  by  mild  tion  of  this  fpar  in  marine  acid,  with  the  efcape  of  a 
and  cauftic  quantity  of  fixed  air;  and  the  fame  effect,  took  place 
fixed  alka-  Qn  ^  addition  0f  f0flil  alkali ;  but  with  C3uftic  alkalies 
there  was  no  appearance  of  effervefcence,  though  a 
precipitate  likewife  fell. 

Fifty  parts  of  fpar,  diffolved  in  marine  acid,  loft 
iol  ;  and  with  cauftic  vegetable  alkali,  a  precipitate 
weighing  45^  was  obtained.  Phlogifticated  alkali 
preeipitated  the  whole  of  the  earth,  as  appeared  by 
the  addition  of  mild  fixed  alkali  afterwards,  which  oc- 

1055  cafioned  no  farther  precipitation. 

Converti-  Part  of  the  precipitate  thrown  down  by  the  mild 
He  into  alkali  was  expofed  to  a  ftrong  heat  in  a  crucible,  and 
*\me.caPa"  then  put  into  water.  The  liquid  was  inftantly  con- 
compofm  verteJ  'nt0  a  verv  acrid  lime-water,  which  had  the  fol- 
vitriolic  lowing  remarkable  properties:  The  fmalleft  portion 
falts.  of  vitriolic  acid,  added  to  this  water,  occafioned  an 


nations. 


immediate  and  copious  precipitation,  which  appeared  Terra  pon- 
even  after  the  liquid  was  diluted  with  200  times  its  deiofa  alJ(* 
bulk  of  pure  water.     2.  A  fingle  drop  let  fall  into  a  h         ' 
folution  of  Glauber's  fait,  vitriolated  tanar,  alum,  vi- 
triolic ammoniac,    Epfom   fait,  or  felenitc,  occafioned 
an  immediate  and  copious   precipitate  in  all  of  them  : 
the  reafon  of  which    was  the  fuperior  attraction  of  the 
ponderous   earth   for   the    acid    of  thefe  falts,    which 
forming  with  it  an  inditfoluble  concrete,  inftantly  fell 
to  the  bottom.  1056 

The  precipitate  thrown  down  by  the  cauftic   vege-  Infoluble 
table  alkali  was  put   into  water,  but  exhibited  no  fuch  precipitate 

appearances  as  the  other  :  even  the  mixture  was  boiled;  throw" 

i_    j    •  •  •  .•  ,>  1  j-  i      down  by 

nor   li2d   it   any  acrimonious    tane.      Cn   adding  the       ft-    ', 
1  ■  1       ■■  1  r  ■  *•   1  •   °  cauitic  ai- 

tnree   mineral  acids  to  leparate  portions  of  the  preci-  \?Xi.. 

pitate  itfelf,  neither  effervefcence,  nor  any  fign  of  fo- 
lution, appeared.  After  {landing  an  hour,  water  was 
added,  and  the  acids  were  fufTered  to  remain  another 
hour  on  the  powder  ;  but  on  decanting  them  after- 
wards, and  adding  foffile  alkali  to  the  point  of  fauira- 
tion,  no  precipitate  appeared. 

The  precipitate  thrown  down  by  the  phlogifticated 
alkali,  mixed  with  nitre  and  borax,  and  melted  with  a 
blow-pipe  on  charcoal,  formed  a  black  glafs  ;  on  flint- 
glafs,  a  white  one  ;  and  on  a  tobacco-pipe,  a  yellow- 
ifh  white  one.  Another  portion,  melted  with  foap  and 
borax  in  a  crucible,  formed  a  black  glafs. 

The  fmall  quantity  of  infoluble  refiduum  formerly 
mentioned,  appeared  to  be  the  combination  of  ponde- 
rous earth  with  vitriolic  acid,  called  heavy  gypfum, 
marmor  metallicum,  barofelenite,  ire.  IOrj 

From  thefe  experiments  the  Doctor  concludes,  that  Analyfis 
100  parts  of  this  fpar  contain  78.6  of  pure  ponderous  and  proper- 
earth,  4s  °f  a  grain  of  marmor  metallicum,  and  20.8  ties  °* 
grains  of  fixed  air.  2.  The  quantity  of  mild  alkali  aera*ecl 
neceffary  to  faturate  any  given  portion  of  acid,  con-  ?0!1  erous 
tains  a  greater  qnantity  of  fixed  air  than  can  be  ab- 
forbed  by  that  quantity  of  terra  ponderofa  which  the 
acid  is  able  to  diifolve.  3.  The  terra  ponderofa,  when 
precipitated  by  means  of  a  mild  alkali,  readily  burns 
to  lime  ;  and  this  lime-water  proves  a  very  nice  teft  of 
the  prefer.ee  of  vitriolic  acid.  4.  In  its  native  flate 
the  terra  ponderofa  will  not  burn  10  lime;  when  ur- 
ged with  a  ftrong  fire,  it  melts  and  unites  with  the 
crucible,  without  becoming  cauftic  ;  nor  can  it  be 
made  to  part  with  its  fixed  air  by  any  addition  of 
phlogiftoh.  He  conjectures,  therefore,  that  as  canflic 
lime  cannot  unite  to  fixed  air  without  moiflure,  and 
as  this  fpar  feems  to  contain  no  water  in  its  compo- 
fition,  it  is  the  want  of  water  which  prevents  the 
fixed  air  affuming  its  elaftic  aerial  ftate.  "  This  fup- 
pofition  (fays  he)  becomes  -ft ill  more  probable,  if  we 
obferve,  that  when  the  folution  of  the  fpar  in  an  acid 
is  precipitated  by  a  mild  alkali,  fome  water  enters  in- 
to the  compofition  of  the  precipitate  ;  for  it  has  the 
fame  weight  as  before  it  was  dilfolved,  and  yet  pro- 
duces only  20  ounce-meafures  of  fixed  air,  while  the 
native  fpar  contains  25  of  the  fame  rcesfures  :  fo  that 
there  is  an  addition  of  weight  equal  to  five  ounce- 
meafures  of  air,  or  three  one-half  grains,  to  be  account- 
ed for  ;  and  this  can  only  arife  from  the  water. 
5.  The  precipitate  formed  by  the  cauftic  alkali,  taking 
fome  of  the  latter  down  with  it,  forms  a  fubftance 
neither  foluble  in  acids  nor  water.  This  infoluble 
compound  is  alfo  formed  by  adding  the  lime-water  al- 
ready 
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ready  mentioned,  to  a  folution  of  cauftic  vegetable,  or 
folfile  fixed  alkali,  but  not  with  volatile  alkali.  6.  .Fix- 
ed vegetable  as  well  as  mineral  alkali,  and  even  vola- 
tile alkalies,  whether  mild  or  cauitic,  are  capable  of 
feparating  terra  ponderofa  from  any  other  acid  ex- 
cepting the  vitriolic  ;  but  from  it  neither  mild  nor 
cauitic  alkalies  are  capable  of  feparating  this  earth, 
excepting  the  vegetable  hxed  alkali,  which  will  partly 
do  it  by  an  intenfe  heat  in  the  dry  way.  7.  This 
earth  affords  an  excellent  method  of  purifying  the  ni- 
trous and  marine  acids  from  any  portion  of  the  vitri- 
olic; for  the  attraction  between  terra  ponderofa  and 
this  acid  is  fo  ltrong,  that  the  lealt  portion  of  the  lat- 
ter will  be  inflantly  detected  by  the  lime-water  above 
mentioned.  The  vitriolic  acid,  Dr  Withering  ob- 
ferves,  is  commonly  adulterated  with  a  white  powder, 
which  difcovers  itfelf  by  turning  the  liquor  milky  when 
the  acid  is  diluted  with  water  ;  and  this  powder  he 
finds  to  be  gypfum,  from  the  following    properties : 

1.  By  repeated  boiling  in  water,  fix  grains  and  a 
half  were  reduced  to  two.  2.  Ey  gentle  evaporation 
this  folution  afforded  five  grains  of  cryftals  as  hard  and 
taftelefs  as  felenite.  3.  A  precipitate  was  formed  by 
mild  foflile  alka  on  adding  it  to  a  folution  of  thele 
cryftals  in  water.  4.  On  expoling  this  powder  to  a 
pretty  ftrong  heat,  and  then  putting  it  into  water,  the 
latter  became  acrid,  and  acquired  the  tafte  of  lime- 
water.  5.  The  infoluble  part  fuffered  no  change  by 
boiling  in  nitrous  acid  :  one  half  of  it  mixed  with  bo- 
rax, and  expofed  to  the  blow-pipe  upon  charcoal, 
melted  into  glafs  ;  the  other  half,  mixed  with  borax, 
and  expofed  to  the  blow-pipe  upon  charcoal,  did  the 
fame ;  whence  it  appears,  fays  our  author,  that  the 
greateft  part  of  this  fubftance  was  calx  vitriolate  or 
felenite  ;  the  remainder  a  vitririable  earth.  He  had 
before  found,  that  the  heavy  gypfum.  or  marmor  me- 
tallicum,  would  diilblve  in  concentrated  vitriolic  acid, 
but  always  feparated  upon  the  addition  of  water  ;  and 
from  his  experiments  it  now  appears  that  felenite  does 
the  fame. 

Dr  Withering  next  proceeds  to  give  a  fet  of  expe- 
riments on  the  heavy  gypfum,  marmor  metallicum  of 
Cronftadt,  or  the  Barofelenite  of  others,  already  men- 
tioned. The  fpecimens  he  obtained  were  from  Kil- 
patrick  hills  near  Glafgow,  and  a  fort  with  fmaller 
cryftals  found  among  the  iron  ore  about  Ketley  in 
Shropshire,  and  in  the  lead-mines  at  Alfton-Moor. 
He  defcribesit  as  white,  nearly  uanfparent,  but  with- 
out the  property  of  double  refraclion  ;  compofed  of 
laminse  of  rhomboidal  cryftals,  and  decrepitating  in 
the  fire  ;  the  fpecilic  gravity  from  4.402  104.440. 
The  fpecimens  we  have  feen  differ  confiderably  from 
this  defcription,  being  compofed,  to  appearance,  of 
thin  laminae  ;  which  all  together  form  a  very  opaque 
white  mafs,  which  has  not  the  leaft  tranfparency  un- 
lefsfplit  excefftvely  thin.  They  are  found  about  three 
miles  to  the  fouthweft  of  Edinburgh,  near  Pentland 
hills,  and  likewife  betwixt  Edinburgh  and  Leith.  In 
the  former  place  they  lie  in  finall  veins  of  a  rock  con- 
fifting  of  a  kind  of  iron  ftone,  and  fo  clofely  adhering 
to  it,  that  itwould  feem  either  that  the  ftone  is  con- 
verted into  the  fpathum  ponderofum,  or  the  latter  in- 
to rhe  ftone.  It  is  therefore  often  intermixed  with 
the  rock  fo  intimately,  that  it  is  impoflible  to  feparatc 
jhem  perfectly  from  each  other. 
Vol.  IV. 


Dr  Withering  having  exrofed  ice  grains  of  the 
marmor  metallicum  to  a  red  heat  tor  an  hour,  in  a 
black  crucible,  found  that  it  had  loft  five  grains  of  hs 
weight ;  but  as  a  fulphureoua  fmell  was  perceptible,  he 
lufpected  that  a  decompohtion  had  taken  place,  and 
therefore  expofed  anotner  portion  to  a  iimiiar  heat  in 
a  tobacco-pipe,  which  had  no  fmell  of  iulphur,  nor 
was  it  diminiihed  in  weight,  it  melted  with  borax 
into  a  white  opaque  glafs,  but  was  barely  fufible  by 
itfelf  under  the  blow  pipe.  It  did  not  fcern  to  diilblve 
in  water,  nor  in  any  of  the  acids,  except  the  vitriolic, 
when  by  long  boiling  it  had  become  very  concentrated 
and  aim  oft  red  hot.  It  then  appeared  perfectly  dil- 
folved  ;  but  feparated  again  unchanged  on  the  addi- 
tion of  water.  On  expoling  the  vitriolic  folution  to 
the  atmofphere  for  fome  days,  beautiful  radiated  cry- 
ftals were  tormed  in  it. 

Onadding  a  folution  of  mild  vegetable  alkali  to  this 
vitriolic  folution,  a  precipitate  appeared  ;  but  it  con- 
fifted  of  marmor  metallicum  unchanged.  An  ounce 
of  it  in  fine  powder  was  then  fufed  with  two  of  fait  of 
tartar  until  it  ran  thin,  when  lix  drachms  of  arelidu- 
um  infoluble  in  water  were  left.  On  the  addition  of 
nitrous  acid,  only  52  grains  were  left,  which  appeared 
to  be  marmor  metallicum  unchanged.  On  faturating 
the  alkaline  folution  with  diflilled  vinegar,  and  warning 
the  precipitate,  the  liquor  was  found  to  contain  ter- 
ra foliata  tartar,  formed  by  the  union  of  the  acetous 
acid  with  part  of  the  alkali  ;  and  of  vitriolated  tar- 
tar, formed  by  that  of  the  alkali  with  the  native  acid 
of  the  marmor  metallicum. 

The  fait  formed  by  the  nitrous  acid  fltot  readily  in- 
to beautiful  permanent  cryftals  of  a  rough  bitterilh  tafte. 
Some  of  the  fait  deflagrated  with  nitre  and  charcoal, 
left  by  warning  the  terra  ponderofa  very  white,  capa- 
ble of  being  burnt  into  lime,  and  again  forming  an  in- 
foluble compound  with  vitriolic  acid.  An  hundred 
grains  of  aerated  terra  ponderofa,  diffolved  in  marine 
acid,  and  precipitated  by  the  vitriolic,  were  augment- 
ed 17  grains  in  weight.     Hence  it  appears, 

1.  That  the  marmor  metallicum  is  compofed  of  vi- 
triolic acid  and  terra  ponderofa.  2.  That  this  com- 
pound has  very  little  fallibility  in  water.  3.  That  it 
can  only  be  dillblved  in  highly  concentrated  oil  of  vi- 
triol, from  w7hich  it  feparates  unchanged  on  the  addi- 
tion of  water.  4.  That  it  cannot  be  decompofed  in 
the  moifl  way,  by  mild  fixed  alkali,  though  it  may  be 
fo  in  the  dry.  5.  That  it  may  be  decompofed  by  the 
union  of  inflammable  matter  to  its  acid,  by  which  fnl- 
phur  is  formed,  though  the  acid  cannot  be  diilipated 
by  mere  heat.  6.  An  hundred  parts  of  this  fubftance 
contain  32.8  of  pure  vitriolic  acid,  2nd  57.2  of  terra 
ponderofa.  The  marmor  metallicum,  our  author  re- 
marks, may  poffibly  be  ufeful  in  fome  cafes  where  a 
powerful  flux  is  wanted  ;  for  having  mixed  fome  of  it 
with  the  black  flux,  and  given  the  mixture  a  ftrong 
heat  in  a  crucible,  it  ran  entirely  through  the  pores 
of  the  velfel. 

Dr  Withering  defcribes  two  other  kinds  of  this 
fubftance,  known  by  the  name  of  cauk,  and  found  in 
the  mines  of  Derbyfhire,  and  other  places.  Thtle 
differ  from  the  other  only  in  containing  a  final  1  propor- 
tion of  iron.  On  the  v  hole,  he  concludes,  that "  the 
tetra  ponderofa  feems  to  Jay  claim  to  a  middle  place 
betwixt  the  earths  and  metallic  calces.     Like  the  for* 
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mer  it  cannot  be  reduced  to  a  metallic  form,  though 
like  the  latter  it  may  be  precipitated  by  phlogiftica- 
ted  alkali.  In  many  of  its  properties  it  much  refem- 
bles  the  clax  of  lead,  and  in  others  the  common  cal- 
careous earth.  Its  moil  remarkable  properties  are  its 
decompofing  the  vitriolic  neutral  falts,  and  forming, 
with  the  nitrous  and  marine  acids,  cryftals  which  do 
not  deliquefce. 

§   2.  Tra?ift;ratation  of  Flints  into  an  Earth  foluble  in 

Acids. 

This  is  effected  by  mixing  powdered  flints  with 
alkaline  fait,  and  melting  the  mixture  by  a  ftrong 
fire.  The  melted  mafs  deliquares  in  the  air,  like 
alkaline  fairs;  and  if  the  flint  is  then  precipitated, 
it  becomes  foluble  in  acids,  which  if  entirely  refilled 
before. 

In  this  procefs  the  alkali,  by  its  union  with  the  flint, 
is  deprived  of  its  fixed  air,  and  becomes  cauftic.  To 
this  caullicity  its  folvent  power  is  owing  ;  and  there- 
fore the  flint  may  be  precipitated  from  the  alkali,  not 
only  by  acids,  but  by  any  fubftance  capable  of  furnilh- 
ing  fixed  air  ;  fuch  as  magnelia  alba  or  volatile  alkali. 
The  precipitate  in  both  cafes  proves  the  fame  ;  but  the 
nature  of  it  hath  not  hitherto  been  determined.  Some 
have  conjectured  that  the  vitriolic  acid  exifted  in  the 
flint  ;  in  which  cafe,  the  alkali  made  ufe  of  in  this 
procefs  ought  to  be  partly  converted  into  vitriolated 
tartar. 

The  above  procefs  is  delivered  on  the  authority  of 
former  chemifts  ;  but  Mr  Bergman,  who  has  publiihed 
a  dilferution  ©n  this  fubject,  aliens  that  it  cannot  be 
diifolved  except  by  the  fluor  acid.  The  vitriolic,  ni- 
trous, or  marine  acids,  have  no  effect  upon  it,  even 
when  newly  precipitated  from  the  liquor  of  flints 
waihed  and  ftill  wet,  and  though  a  thouiand  parts  of 
acid  be  added  to  one  of  the  earth,  and  boiled  upon  it  for 
an  hour  :  but  when  three  parts  of  alkaline  fait  are 
melted  in  a  crucible  With  one  of  quartz,  the  fait  dif- 
folves  at  the  fame  time  about  feven  hundreth  parts  of 
its  own  weight  of  the  clay  which  compofes  the  crucible  ; 
and  the  folubility  of  this  has  given  occalion  to  the  mif- 
take abovementioned.  If  the  fufion  be  performed  in 
an  iron  veflel,  no  foluble  part  will  be  obtained,  except- 
ing the  very  fmall  portion  of  clay  which  the  quartz 
contains  ;  and  when  this  is  once  exhaufted  by  an  acid, 
no  more  can  be  procured  by  any  number  of  fufiorvs 
with  alkali. 

The  fluor  acid,  he  obferves,  is  never  obtained  en- 
tirely free  from  filiceous  earth,  and  confequently  its 
power  as  a  menftruum  mult  be  weakened  in  propor- 
tion to  the  quantity  it  contains.  In  order  to  obferve 
its  folvent  power,  however,  our  author,  in  the  year 
1772,  put  fome  quartz,  very  finely  powdered,  into  a 
bottle  containing  i  of  a  kanne  of  fluor  acid.  The 
bottle  was  then  ilightly  corked,  and  fet  by  in  the  cor- 
ner of  a  room.  Two  years  afterwards  it  was  exa- 
mined ;  and  on  pouring  out  the  liquor  there  were  found 
concreted  at  the  bottom  of  the  veffel,  bciides  innume- 
rable fmall  prifmatic  fpiculae,  13  cryftals  of  the  fize  of 
fmall  peas,  but  moftly  of  an  irregular  form.  Some  of 
thefe  refembled  cubes,  whole  angles  were  all  truncated, 
fuch  as  are  often  found  in  the  cavities  of  flints.  Thefe 
were  perfect  filiceous  cryftals,  and  very  hard,  but  not 
comparable  with  quartz,  though   they  agreed  with  it 
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in  effential properties.     "  Poffibly  (fays he)  thelength  Tranfmu- 
of  a  century  may  be  neceffary  for  them  to  acquire,  by  tation  of 
exliccation,    a   fufheient   degree   of  hardnefs.     The 
bottom  itfelf,  as  far  as  the  liquor  had   reached,  was 
found  covered  witha  very  thin  filiceous  pellicle,  which 
was  fcarcely   viiible,  but  feparated  on  breaking  the 
bottle.     It  was  extremely  pellucid,  flexible,  and  mow- 
ed prifmatic  colours.       Thefe  phenomena  fliovv  that      1073 
much  filiceous  matter  is  diifolved  and  fufpended."   (in  Why  the 
the  fluor  acid).     "  Whether   any  of  the   quartz  was  fluor  acicl 
taken  up  in  this  experiment  is   uncertain;  but  it  ap- ^7.1  !10t 
pears  probable  that  little  or  none  was  diifolved  ;  lince,  fl)nt  ai_ 
by  the  help  of  heat  during  the  diftillation,  the  acid  rea.ly. 
had  previoully  taken  up  fo  much  filiceous  earth,  that 
upon  llow    evaporation    it  was    unable    to    retain  it. 
Hence  appears  the  origin  of  the  cryftals  and  the  pel- 
licle ;  and  hence  appears  the  caufe  which  impedes  the 
action  of  fiuor  acid  upon  flint ;   namely,  that  the  acid 
obtained  in  the  ordinary  way  is  already  faturated  with 
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The  volatile  alkali  precipitates  filiceous  earth  moil  Siliceous 
completely  from  fluor  acid  :  and  thus  we  find,  that  one  eart]l  moft 
part  of  it  is   contained  in  600  of  the  acid,  diluted  to  coniPletely 
fuch  a   degree,  that  its  fpecific  gravity  is  only    1.064.  ^l^UY 
This  precipitate  has  all  the  properties  of  pure  flint  ;  tile  alkali.' 
but  that  prccipi.ated  either   by  vegetable    or   mineral      1075 
fixed  alkali  does  not  afford  a  pure  filiceous  earth,  but  A  triple 
a  peculiar  kind    of  triple   fait,   formed  of  the   earth,  falt  formed 
fluor  acid,  and  fixed  alkali,  which  diffolves,    though  Jj^jff 
with  difficulty,   in  warm  water,  efpecially   the  earth  fixe^alkali. 
procured  by  vegetable  alkali,  but  is   eaiily   decompofed 
by  lime-water  and  lets  tail  the   mineral  fluor  regene- 
rated. I076 

Fixed  alkaline  fairs  attack  this  earth  by  boiling,  but  Siliceous 
not  unlefs  ir  be  reduced  ro  very  fine  powder,  and  new-  eartn  di** 
ly  precipirared  from  rhe  liquor.     Oil  of  rarrar  per  de-  f"ol.^fd  tv 
liquium  rakes  up  abour  one-fixrh  of  irs  weighr,  and  rhe  r°!  "-lg  "} 
liquor  becomes  gelatinous  on  cooling,  though  ar  firft  alkali. 
diluted  with  16  times  its  weight  of  water.     This  fo- 
lution  is  effecled  only  by  the  cauftic   part  ;  for  when 
fully  faturated  with  fixed  air,  ir  cannor  enrer  inro  any 
union  with  ir.     Volatile  alkali,  even  rhough  cauftic, 
has  no  effecl.  I07_ 

The  attraction  berwixr  filiceous  earrh  and  fixed  al-  Has  a  re- 
kali  is  much  more  remarkable  in  rhe  dry  way  ;  for  markable 
rhus  ir  melts  with  one  half  its  weight  of  alkali  inro  an  attra&ion 
hard,  firm,   and  rranfparenr  glafs,  rhe  aerial  acid  and  r' 
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warer  going  off  in    a  violenr  effervefcence.     In  pro- 
portion as  the  alkali  is  increafed,  the  glafs  becomes 
morefoft  and  lax,  until  at  laft  it  diflblves  totally  in       1078 
water,  as  has  been  already  mentioned.     The  filiceous  Is  very  rare 
matter  thus  precipitated  is  of  a  very  rare  and  fpongy  and  fPonS7 
texrure,  and  fo  much  fwelled   by  warer,   and  irs  bulk  wh.enP^e" 
when  wer  is  ar  leaft  rwelve  times  greater   than   when  "^ 
dry  ;  nor  does  it  contract  more  though  fufrered  ro  re- 
main a   long  rime  in  rhe  warer.      Hence  ir  is  eafy  ro 
reduce  rhe  liquor  of  flinrs  ro  a  jelly,   by  diluting  it 
with  four  or  eight  times  its  weight  of  water,  and  ad- 
ding a  fufficient  quantity  of  precipitate  ;  but  if  an  over- 
proportion  of  water  be  ufed,    for   inftance,  24    times  ,ir,10?9  „ 
li_  •    i         -Li-  -it    1  .     ,.       .7  1         ■.   Whyit  can- 

tne  weight,  the  liquor  will  then  remain  limpid  though  not  fome- 

we  add  as  much  acid  as  is  fufficient  for  faturaring  rhe  times  be 
alkali.     The  reafon  of  this  Mr  Bergman  fuppofes  to  precipita- 
be,  that  the  filiceous  particles  are  removed  to  fuch  a^f^y.^ 
diftance  from  one  another,  thar  rhey  cannor  overcome  ■ 
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'hofphoric  the  friction  they  mart  nfeceffarily  meet  with  in  their 
paifage  downwards  through  the  fluid  ;  but  if  the  li- 
quor he  boiled,  which  at  once  dinjinifh.es  its  quantity 
and  tenacity,  the  iiliceous  matter  is  inftantly  fepara- 
ted. 

Liquor  of  flints  is  alio  decompofed  by  too  great  a 
quantity  of  water  ;  for  by  this  the  efficacy  of  the  men- 
ftruum  is  weakened,  and  it  is  alfo  partly  faturated  by 
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a  quantity  ^fo  f^  when  the  iitior  acid  is  made  nfe  of  ;  the  rea- 
fon  of  which  is  the  fame  as  the  precipitation  by  other 
acids:  in  this  cafe,  however,  the  alkali  makes  part  of 
the  precipitate,  as  has  been  already  obferved;  and  there- 
fore the  matter  which  falls  is  fuiibie  before  the  blow- 
pipe, and  foluble  in  a  fufficient  quantity  of  water. 
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§  3.  Of  Phosphoric  Earths. 

These  are  fo  called  from  their  property  of  lhining 
in  the  dark.  The  moft  celebrated  and  anciently  known 
of  this  kind  is  that  called  the  Bolognian  ftone,  from 
Bologna,  a  city  in  Italy,  near  which  it  is  found.  The 
difcovery,  according  to  Lemery,  was  accidentally  made 
by  a  flioe-maker  called  Vincenzo  Cafciarolo,  who  ufed 
to  make  chemical  experiments.  This  man,  having 
been  induced  to  think,  from  the  great  weight  and  luftre 
of  thefe  Hones,  that  they  contained  lilver,  gathered 
fome,  and  calcined  them  ;  when  carrying  them  into  a 
dark  place,  probably  by  accident,  he  obferved  them 
mining  like  hot  coals. 

Mr  Margraaf  defcribes  the  Bolognian  ftone  to  be 
an  heavy,  foft,  friable,  ana  cryftallized  iubftance,  in- 
capable of  eftervefcence  with  acids  before  calcination 
in  contact  with  burning  fuel.  Thefe  properties  feem 
to  indicate  this  ftone  to  be  of  a  felenitic  or  gypfeous 
nature. 

When  thefe  ftones  are  to  be  rendered  phofphoric, 
fuch  of  them  ought  to  be  chofen  as  are  the  cleaneft, 
belt  cryftallized,  moft  friable  and  heavy  ;  which  ex- 
foliate when  broken,  and  which  contain  no  heteroge- 
neous parts.  They  are  to  be  made  red  hot  in  a  cru- 
cible ;  and  reduced  to  a  very  fine  powder  in  a  glafs- 
mortar,  or  upon  a  porphyry.  Being  thus  reduced  to 
powder,  they  are  to  be  formed  into  a  pafte  with  mu- 
cilage of  gum  tragacanth,  and  divided  into  thin  cakes. 
Thefe  are  to  be  dried  with  a  heat,  which  at  laft  is  to 
be  made  pretty  confiderable.  An  ordinary  reverbe- 
Tating  furnace  is  to  be  filled  to  three  quarters  of  its 
height  with  charcoal,  and  the  fire  is  to  be  kindled. 
Upon  this  charcoal  the  fiat  furfaces  of  the  cakes  are 
to  reft,  and  more  charcoal  to  be  placed  above  them, 
fo  as  to  fill  the  furnace.  The  furnace  is  then  to  be 
covered  with  its  dome,  the  tube  of  which  is  to  remain 
open  ;  all  the  coal  is  to  be  confumed,  and  the  furnace 
is  to  be  left  to  cool ;  the  cakes  are  then  to  be  cleanfed 
from  the  alhes  by  blowing  with  bellows  upon  them. 
When  they  have  been  expofed  during  fome  minutes 
to  light,  and  afterwards  carried  to  a  dark  place,  they 
will  feem  to  fhine  like  hot  coals;  particularly  if  the 
perfon  obfervingthem  has  been  fome  time  in  the  dark, 
or  have  fhut  his  eyes,  that  the  pupils  may  be  fnfficient- 
]y  expanded.  After  this  calcination  through  the  coals, 
if  the  ftones  be  expofed  to  a  ftronger  calcination,  du- 
ring a  full  half  hour,  under  a  muffle,  their  phofphoric 
quality  will  be  rendered  ftronger. 


From  attending  to  the  qualities  of  this  finne,  and 
the  requifites  for  making  this  phofphorus,  we  ire  na- 
turally led  to  think,  that  the  Bolognian  phoiphorus  is 
no  other  than  a  coinpoiition  of  fnlphur  and  quicklime. 
The  ftone  itfelf,  in  its  natural  ftate,  evident];  contains 
vitriolic  acid,  from  its  not  eifervefcing  with  acids  of 
any  kind.  This  acid  cannot  be  expelled  from  eauby 
fiioftances  by  almoft  any  degree  of  nre,  urflefs  inflam- 
mable matter  is  admitted  to  it.  In  this  cafe,  part  of 
the  acid  becomes  fulphureous,  and  flies  off;  while  part 
is  converted  into  fulphur,  and  combines  with  the  earth. 
In  the  abovementioned  procefs,  the  inflammable  mat- 
ter is  furniihed  by  the  coals  in  contact  with  which  the 
cakes  are  calcined,  and  by  the  mucilage  of  gum  tra- 
gacanth with  which  the  cakes  are  made  up.  A  true 
fulphur  mult  therefore  be  formed  by  the  union  of  this 
innammable  matter  with  the  vitriolic  acid  contained 
in  the  ftone  ;  and  part  of  this  fulphur  mnil  remain 
united  to  the  earth  left  in  a  calcareous  ftate,  by 
the  diffipation,  or  converfion  into  fulphur,  of  its 
acid. 

In  the  year  1730,  a  memoir  was  publiihed  by  Mr 
da  Fay  ;  wherein  he  aliens,  that  all  calcareous  ftones, 
whether  they  contain  vitriolic  acid  or  not,  are  capa- 
ble of  becoming  luminous  by  calcination :  with  this 
difference  only,  that  the  pure  calcareous  ftones  require 
a  ftronger,  or  more  frequently  repeated,  calcination  to 
convert  them  into  phofphorus ;  whereas  thofe  which 
contain  an  acid,  as  felenites,  gypfum,  fpars,  ire.  be- 
come phofphoric  by  a  llighter  calcination.  On  the 
contrary,  Mr  Margraaf  aiferts,  that  no  other  ftones 
can  be  rendered  phofphoric  but  thofe  which  are  fatu- 
rated with  an  acid;  that  purely  calcareous  ftones,  fuch 
as  marble,  chalk,  limeilone,  ftalactites,  ire.  cannot  be 
rendered  luminous,  till  faturated  with  an  acid  previ- 
oully  to  their  calcination. 

We  have  already  taken  notice,  that  the  compounds 
formed  by  uniting  calcareous  earths  with  the  nitrous 
and  marine  acids  become  a  kind  of"  phoiphori ;  the 
former  of  which  emits  light  in  the  dark,  after  ha- 
ving been  expofed  to  the  fun  through  the  day  ;  and 
the  latter  becomes  luminous  by  being  ftruck.  Signior 
Beccaria  found,  that  this  phofphoric  quality  was  ca- 
pable of  being  given  to  almoft  all  fubftances  in  na- 
ture, metals  perhaps  excepted.  He  found  that  it 
was  widely  diffufed  among  animals,  and  that  even  his 
own  hand  and  arm  poffeffed  it  in  a  very  confiderable 
degree.  In  the  year  1775,  a  treatife  on  this  kind  of 
pkofphori  was  publiihed  by  B.  Wilibn,  F.  R.  S.  and 
member  of  the  Royal  Academy  at  Upfal.  In  this  trea- 
tife he  fhows,  that  oyfter-fhells,  by  calcination,  ac- 
quire the  phofphoric  quality  in  a  very  great  degree, 
either  when  combined  with  the  nitrous  acid  or  with- 
out it. 

The  firft  experiment  made  by  our  author  was  the 
pouring  fome  aquafortis,  previoully  impregnated  with 
copper,  on  a  quantity  of  calcined  oyfter-fhells,  fo  as 
to'form  them  into  a  kind  of  pafte;  he  put  this  paftc 
into  a  crucible,  which  was  kept  in  a  pretty  hot  fire  for 
about  40  minutes.  Having  taken  out  the  mafs,  and 
waited  till  it  was  cool,  he  prefented  it  to  the  external 
light.  On  bringing  it  back  fuddenly  into  the  dark,  he 
was  furpnfed  with  the  appearance  of  a  variety  of  co- 
lours like  thofe  of  the  rainbow,  but  much  more  vivid. 
In  confequence  of  this  appearance  of  the  prifmatic 
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colours,  he  repeated  the  experiment  in  various  ways, 
combining  the  calcined  oyiter- (hells  with  different  me- 
tals and  metallic  foliations,  with  the  different  acids,  al- 
kaline and  neutral  (alts,  as  well  as  with  fulphur,  char- 
coal, and  other  inflammable  fubftances  ;  and  by  all  of 
thefe  he  produced  phofphori,  which  emitted  variously 
coloured  light. 

Whit  is  more  remarkable,  he  found  that  oyfter- 
(hells  poirelfcd  the  phofphoric  quality  in  a  furprifirig  de- 
gree ;  and  for  this  purpofe  nothing  more  was  requifite 
than  putting  them  into  a  good  (ea-coal  fire,  and  keep- 
ing them  there  for  fome  time.  On  (baling  off' the  in- 
ternal yellowilh  furface  of  each  (hell,  they  become  ex- 
cellent phofphori,  and  exhibit  the  moft  vivid  and  beau- 
tiful colours.  As  we  know  that  neither  the  vitriolic 
nor  any  other  acid  is  contained  in  oyfter-fhells,  we  can- 
not as  yet  fay  any  thing  fatisfaftory  concerning  the  na- 
ture of  this  phofphorus. 

§  4.  Of  the  Vegetable  Earth. 

This  is  produced  from  vegetables  by  burning,  and, 
when  perfectly  pure,  by  lixiviating  the  allies  wiih  wa- 
ter, to  extract  the  (alt ;  and  then  repeatedly  calcining 
them,  to  burn  out  all  the  inflammable  matter  ;  and  is 
perhaps  the  fame  from  whatever  fubftance  it  is  ob- 
tained :  in  this  itate,  according  to  Dr  Lewis,  it  is  of 
the  fame  nature  with  magnelia.  In  the  (fate,  how- 
ever, in  which  this  earth  is  procurable  by  (imply  burn- 
ing the  plant,  and  lixiviating  the  alhes,  it  is  conlide- 
rably  different,  according  to  the  different  plants  from 
which  it  is  obtained.  The  allies  of  mugwort,  fmall 
centaury,  chervil,  and  dill,  are  of  a  brovvnilh  grey  ; 
goat's  beard  and  lungwort  afford  white  afhes  ;  thole  of 
fanicle  are  whiti(h ;  thofe  of  Roman  wormwood  of  a 
greenilli  grey  ;  thofe  of  rue,  agrimony,  faxifrage, 
brown  ;  thofe  of  tanfey,  of  a  dnlky  green  ;  thofe  of 
dodder,  of  a  fine  green ;  eyebright,  fouthern-wood, 
common  wormwood,  and  fcabious,  afford  them  grey  ; 
fcurvy-grafs,  of  a  whitilh  grey  ;  hylfop,  yarrow,  and 
fowbane,  of  a  duflcy  grey ;  melilot,  and  oak-leaves, 
as  alfo  plantain,  colts-foot,  pine-tops,  and  fumitory, 
of  a  dulky  brown  ;  penny-royal,  of  a  pale  brown, 
with  fome  fpots  of  white  ;  elder-flowers,  fage,  and 
mother  of  thyme,  afford  yellow  allies  ;  thofe  of  ftraw- 
berry-leaves  are  of  a  pale  brimltone  colour;  thofe  of 
cat-mint,  of  a  duiky  red  ;  of  prunella,  brick-  coloured  ; 
of  honey-fuckle,  blue;  of  fern,  blackiih  ;  and  thofe  of 
St  John's  wort,  feverfew,  origanum,  and  pimpernel, 
all  of  a  deep  black.  The  only  ufe  to  which  this 
kind  of  earth  has  yet  been  put,  is  that  of  glafs-making 
and  manure. 

Sect.  III.     Of  Metallic  Suh fiances. 

\   1.     Gold. 

This  metal  is  reckoned  of  all  others  the  mod 
perfeft  and  indeftruclible.  When  in  its  greateft  puri- 
ty, it  has  very  little  elafticity,  is  not  fonorous,  its  co- 
Jour  is  yellow,  it  is  exceedingly  foft  and  flexible,  and 
is  more  ductile  than,  any  other  metal  whatever.  (See 
Gom  Leaf,  and  Wire-Drawing.)  Of  all  bodies  it 
is  the  moft  ponderous,  except  piatina ;  its  gravity  be- 
ing to  that  of  water,  according  to  Dr  Lewis,  as  19,280, 


Gold. 


or  19,290,  to  one.  For  its  fufion  it  requires  a  low  de- 
gree of  white  heat,  fomewhat  greater  than  that  in 
which  filver  melts.  Whilit  fluid,  it  appears  of  a  bluiih 
green  colour ;  when  cold,  its  furface  looks  fmooth, 
bright,  and  conliderably  concave  :  it  feems  to  expand 
more  in  the  aft  of  fufion,  and  to  fhrink  more  in  its  re- 
turn to  folidity,  than  any  of  the  other  metals  ;  whence 
the  greater  concavity  of  its  furface.  Before  fufion  it 
expands  the  lealt  of  all  metals,  except  iron.  By  fud . 
den  cooling  it  becomes,  as  well  as  other  metals,  brittle ; 
which  effect  has  been  erroneoully  attributed  to  the  con- 
tact of  fuel  during  fufion.  IOq9 

Gold  amalgamates  very  readily  with  mercury,  and  Unites  rea- 
mingles  in  fufion  with  all  the  metals.     It  is  remark-  dily  with 
ably  difpofed  to  unite  with  iron  ;   of  which  it  diilblves  a11  tlie  ttie* 
many  times  its  own  weight,  in  a  heat  not  much  greater 
than  that  in  which  gold  itfelf  melts  ;  the  mixture  is  of 
a  filver  colour,  very  brittle  and  hard.     All  the  metals, 
except  copper,  debafe  the  colour  of  gold  ;  and,  if  their 
quantity  is  nearly  equal  to  that  of  the  gold,  almoft  en- 
tirely conceal  it.  I0  t 

The  malleability  of  gold  is  impaired  by  all  the  me-  Said  tolofc 
tals,  but   lefs  by  copper  and  filver  than  any  others,  its  mallea- 
Tin  has  had  a  remarkably  bad  character  in  this  re-  bihty  re- 
fpeft  ;  and  it  has  been  a  received  opinion  among  me'  m?TkMy 
tallurgills,  that  the  fmalleff  quantity  of  this  metal  en-  Wlt     m' 
tirely  deftroys  the  ducnlity  of  gold;  and  Dr  Lewis 
ttlls  us,  that  "  the  moll  minute  portion  of  tin  or  lead, 
and  even  the  vapours  which  rife  from  them  in  the  fire, 
though  not  fufficient  to  add  to  the  gold   any  weight 
(eniible  on  the  tendered:  balance,  make  it  fo  brittle,       ICoZ 
that  it  flies  to  pieces  under  the  hammer."     On  fo  re-  Mr  Al- 
fpeftable  an  authority,  this  continued  to  be  believed  chorne's 
as  an  undoubted  fact,  until,  in  the  year  1 784,  a  pa-  exPen- 
per  appeared  in  the  Philofophical  Tranfaftions  by  Mr 
Alchorne  of  the  mint :  in  which  it  was  clearly  difpro- 
ved  by  the  following  experiments  : 

1.  Sixty  Troy  grains  of  pure  tin  were  put  into  12 
ounces  of  pure  gold  in  fufion  ;  after  which  the  mix- 
ture was  caft  into  a  mould  of  fand,  producing  a  fiat 
bar  an  inch  wide,  and  an  eight  of  an  inch  thick. 
The  bar  appeared  found  and  good,  fuffered  flatting 
under  the  hammer,  drawing  feveral  times  between  a 
pair  of  fteel-rollers,  and  cutting  into  circular  pieces  of 
near  an  inch  diameter,  which  bore  (tamping  in  the 
money-prefs  by  the  ufnal  ftroke,  without  fhowiag  the 
lead  biittlenefs,  or  rather  with  much  the  fame  dufti- 
lity  as  pure  gold. 

2.  With  90  grains  of  tin  the  bar  was  fcarce  diftin- 
guiihable  from  the  former. 

3.  With  120  grains  it  was  rather  paler  and  harder  ; 
and  on  drawing  between  the  rollers  the  edges  were  a 
little  difpofed  to  crack. 

4.  With  140  grains,  thepalenefs,  hardnefs,  anddif- 
pofition  to  crack,  were  evidently  increafed ;  neverthe- 
lefs  it  bore  every  other  operation,  even  (tamping  under 
the  prefs,  without  any  apparent  injury. 

5.  With  an  ounce  of  tin  the  bar  was  lead-coloured 
and  brittle,  fplitting  into  feveral  pieces  on  the  firft 
palling  between  the  rollers. 

6.  A  (inall  crucible  filled  with  (landard  gold  4.4  fin;  _ 
was  placed  in  a  larger  one,  having  in  it  an  ounce  of  rendered 
melted  tin.     The  whole  was  covered  with  a  large  cru-   /Jtr      y 
cible  inverted,  in  order  to  direft  the  fumes  of  the  tin  ef^™65 
downward  upon  the  gold.     The  metals  were  kept  in 
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fufion  for  half  an  hour,  during  which  time  a  full  quar- 
ter of  the  tin  was  calcined  ;  yet  the  gold  rem-ined  al- 
together unchanged. 

7.  The  mixture  of  gold  and  tin  produced  in  exp.  1. 
was  melted  a  fecond  time  in  a  ftronger  fire  than  at  firft, 
and  kept  in  fuiion  for  half   an   hour  ;  during  which 
time  fix  grains  of  weight  were  loft,  but  the  gold  re- 
1094      mained  equally  perfect  as  before. 
Nor  by  the      8.  and  9.  The  mixtures  of  exp.  2.  and  4.  viz.  90 
addition  of  anf±  X^Q  grai;i3  t0  1 2  ounces  of  gold,  were  re-melted 
copper.        feparately,    and  an   ounce  of  copper  added    to  each. 
On  being  caft  as  ufiial,  they  bore  all  the  operations  of 
maufacturing  as  before,  though  fenlibly  harder.     The 
laft  cracked  at  the  edges  as  it  had  done  without  the 
copper,  but  bore  cutting  rather  better  than  in  its  for- 
mer ltate. 

10.  and  1 1.  A  quarter  of  an  ounce  of  the  laft  mix- 
ture, being  tin  140  grains,  and  copper  an  ounce,  and 
gold  12  ounces,  with  as  much  of  the  bar  from  expe- 
riment 3.  conlifting  of  140  grains  of  tin  to  12  ounces 
of  gold,  were  each  melted  by  a  jeweller  in  a  common 
fea-coal  fire,  into  frnall  buttons,  without  any  lofs  of 
weight.  Thefe  buttons  were  afterwards  forged  into 
frnall  bars,  nealing  them  often  with  the  flame  of  a 
lamp,  and  afterwards  drawn  each  about  twenty  times 
through  the  apertures  of  a  fteel  plate,  into  fine  wire, 
with  as  much  eafe  as  coarfe  gold  commonly  palfes  the 
like  operation. 

12.  Sixty  grains  of  tin  were  added  to  12  ounces  of 
itandard  gold  44  fine  ;  and  the  compound  palled  every 
one  of  the  operations  already  defcribed,  without  mow- 
ing the  leaft  alteration  from  the  tin. 

Several  other  trials  were  made  with  different  mix- 
tures of  copper,  tin,  and  lilver,  with  gold,  even  as 
iow  as  two  ounces  and  a  half  of  copper,  with  half  an 
ounce  of  tin,  to  twelve  ounces  of  gold;  all  of  which 
bore  hammering  and  flatting  by  rollers  to  the  thinnefs 
of  fluff  paper,  and   afterwards  working  into  watch- 
cafes,  cane-heads,  &c.  with  great  eafe.     They  grew 
more  hard  and  harih  indeed  in  proportion  to  the  quan- 
IC95      t-ily  °f  alloy  ;  but  not  one  of  them  had  the   appear- 
Mallcaluli-  ance  of  what  workmen  call  brittle  gold.     Mr  Alchorne 
ty  of  gold   therefore  is  of  opinion,  that  when  brittlenefs  has  been 
deftroyed    occafioned  by  the  addition  of  tin  to  gold,  the  former 
ny  regums  jias  \)een  adulterated  with  arfenic  ;   as   he  has  found, 
that  by  adding  12  grains  of  regulus  of  arfenic  to  as 
many  ounces  of  fine  gold,  the  compound  has  been  ren- 
dered akogetber  unmalleable, 

When  gold  is  ftruck  during  a  certain  time  by  a 
hammer,  or  when  violently  compreifed,  as  by  the  wire- 
drawers,  it  becomes  more  hard,  elaftic,  and  lefs  duc- 
tile ;  fo  that  it  is  apt  to  be  cracked  and  torn.  Its  duc- 
tility is,  however,  reftored  by  the  fame  means  ufed 
with  other  metals,  namely,  heating  it  red  hot,  and  let- 
ting it  cool  llowly.  This  is  called  aiuiealbig  metals  ; 
and  gold  feems  to  be  more  affected  by  this  operation 
than  any  other  metal.  The  tenacity  of  the  parts  of 
tenacity  of  prild  is  alfo  very  furprifmg  ;  for  a  wire  of  T%.  of  an 
its  parts,  inch  ;n  diameter  will  fupport  a  weight  of  500  pounds. 
Gold  is  unalterable  by  air  or  water.  It  never  con- 
tracts ruft  like  other  metals.  The  action  of  the  fier- 
ceft  furnace-fires  occalions  no  alteration  in  it.  Kunc- 
kel  kept  gold  in  a  glafs-houfe  furnace  for  a  month, 
and  Boyle  kept  fome  expofed  to  a  great  heat  for  a 
itill  longer  time,  without   the  lofs  of  a  lingle  grain. 
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It  is  faid,  however,  to  be  difiipable  in  the  focus  of  a      Gold, 
large  burning  mirror.  ' ^ — • 

Mr  Boyle  relates  a  very  curious  and  extraordinary  M  1^9'6,  . 
experiment,  which  he  thought  was  fufficient  to  prove  expert  *  * 
the  total  deftructibility  of  gold.     About  an  eighih  part  mints  for 
of  a  grain  of  powder,  communicated  by  a  ltrauger,  thedeftruc- 
was  projected  upon  two  drachms  of  fine  gold  in  fu-  tibiliry  of 
lion,    and  the  matter  kept  melted   for  a  quarter  ofSold- 
an   hour.     During  the   fuiion,    it   looked    like    ordi- 
nary gold;    except   only  once,  that   his   alliftant  ob- 
ferved  it  to  look  exactly  of  the  colour  of  opal.     When 
cold,  it  was  of  a  dirty  colour,  and,  as  it  were,  over- 
calt  with  a  thin  coat,  ahnoft  like  half- vitrified  litharge  : 
the  bottom  of  the  crucible  was  overlaid  with  a  vitri- 
fied fubltance,  partly  yellow,  and  partly  reddiih  brown  ; 
with  a  few  frnall  globules,  more  iikeimuure  lilver  than 
gold.     The  metal  was  brittle,  internally  like  brafs  or 
bell-metal;  on   the   touchftone  more  like  lilver  than 
gold  :  its   fpecific  gravity  was  to  that  of  water  only 
as  is}  to  i.     There   was   no  abiolute  lofs  of  weight. 
By  cupedation,  6ograins  of  this  mafs  yielded  53  grains 
of  pure  gold,  with  feven  grains  of  a  ponderous^'lixed, 
dark-coloured  fubftance. 

We  have  already  mentioned,  that  in  certain  cir-  Solution  ia 
cumftances  gold  is  foluble  in  the  nitrous  and  marine  aaua-regia. 
acids  feparately.  It  is,  however,  always  foluble  by 
the  two  united,  but  diliblves  llowly  even  then.  The 
molt  commodious  method  of  obtaining  this  foiution 
is,  by  putting  the  gold,  either  in  leaves,  or  granulated, 
or  cut  into  finall  thin  pieces,  into  a  proper  quantity 
of  aquafortis  ;  then  adding,  by  degrees,  fome  powter- 
ed  fal  ammoniac,  till  the  whole  of  the  gold  is  dilfol- 
ved.  By  this  means  a  much  fmaller  quantity  of  the 
menftruum  proves  fufficient,  than  if  the  fal  ammoniac 
was  previomly  dilfolved  in  the  aquafortis  ;  the  conflict, 
which  each  addition  of  the  fait  raifes  with  the  acid, 
greatly  promoting  the  dillblution.  Aquafortis  of  mo- 
derate ftrength  will,  in  this  way,  take  up  about  one- 
third  of  its  weight  of  gold  ;  whereas  an  aqua-regis, 
ready  prepared  from  the  fame  aquafortis,  will  not  take 
up  above  one-fifth  its  weight.  Common  fait  anfwers 
better  for  the  preparation  of  the  aqua-regis  than  fal 

ammoniac. 

11 00 
This  foiution,  like  all  other  metallic  ones,  is  corro-  prorertjes 

five.     It  gives  a  violet  colour  to  the  fingers,  or  to  any  Gf  the  folu- 

animal   matters.      If  the   foiution   is   evaporated   and  tion. 

cooled,  yellow  tranfparent    cryftals  will  be  formed: 

but,  if  the  evaporation  is  carried   too  far,  the  acids 

with  which  the  gold  is  combined  may  be  driven  from 

it    by  heat    alone  ;  and  the  gold  will  be  left  in  the 

ltate  of  a  yellow  powder,  called  calx  of  gcUL  IIC.j 

Gold  may  be  precipitated  from  its  foiution  by  thofe  odd  pre- 
fubftances  which  commonly  precipitate  metals,   fuch  dpitatcd 
as  alkaline  faks  and  calcareous  earths.     It  may  alfo  from  it. 
be  precipitated  in  a  fine  purple  powder,  by  tin  or  its 
foiution. 

When  fixed  alkalies  are  made  ufe  of,  the  precipi- 
tate weighs  about  one-fourth  more  than  the  gold  em- 
ployed. With  volatile  alkalies  alio,  if  they  are  added 
in  no  greater  proportion  than  is  fufBcient  to  faturate 
the  acid,  the  quantity  of  precipiture  proves  nearly  the 
fame:  but  if  volatile  fpi  lit  is  added  in  an  over-pro- 
portion, it  redillblves  part  of  the  gold  which  it  had 
before  precipitated,  and  the  liquor  becomes  again  con- 
fiderably  yellow.  The  whole  of  the  precipitate,  how- 
ever, 
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ever,  could  not  be  rediflblved,  either  by  the  mild  or 
cauftic  alkali  ;  nor  did  either  of  thefe  fpirits  feniibly 
diliolve  or  extract  any  tinge  from  precipitates  of  gold 
which  had  been  thoroughly  edulcorated  with  boiling- 
water. 

All  the  metallic  bodies  which  diflblve  in  aqua-regia, 
precipitate  gold  from  it.  Mercury  and  copper  throw 
down  the  gold  in  its  bright  metalline  form ;  the 
others,  in  that  of  a  calx  or  powder,  which  has  no  me- 
tallic afpedt.  Vitriol  of  iron,  though  it  precipitates 
gold,  yet  has  no  effect  upon  any  other  metal.;  hence 
it  affords  an  eafy  method  of  feparating  gold  from  all 
other  metals.  The  precipitation  with  tin  fucceeds 
certainly  only  when  the  metal  in  fubftance  is  ufed, 
and  the  folution  of  gold  largely  diluted  with  water. 
It  is  obfervable,  that  though  the  gold  is  precipitated 
from  the  diluted  folution  by  tin,  yet,  if  the  whole  is 
fuffered  to  Hand  till  the  water  has  in  a  great  meaiure 
exhaled,  the  gold  is  taken  up  afrelh,  and  only  a  white 
calx  of  tin  remains. 

Gold  precipitated  from  its  folution  in  aqua-regia 
explodes  by  heat  with  much  greater  violence  than  any 
other  fubftance  in  nature.  This  property  was  known 
in  the  15th  century  ;  but  whether  the  ancient  alche- 
mifts  knew  any  thing  of  it  or  not,  is  a  matter  of  un- 
certainty. Balil  Valentine  firft  gave  any  diftincl:  ac- 
count of  it.  He  directs  the  gold  to  be  di'flblved  in 
aqua-regia  made  with  fal  ammoniac,  and  then  preci- 
pitated by  vegetable  fixed  alkali,  to  be  twelve  times 
walked  with  water,  and  laftly  dried  in  the  open  air, 
wh'ere  the  fun's  rays  cannot  reach  it.  He  forbids  it 
to  be  dried  over  a  fire,  as  it  explodes  with  a  gentle 
heat,  and  flies  off  with  inconceivable  violence. 

Succeeding  chemifts  have  performed  this  operation 
with  fome  little  differences  ;  but  the  neceility  of  em- 
ploying volatile  alkali  was  but  little  regarded  till  the 
beginning  of  the  prefent  century. 

The  calx  of  gold  is  always  fomewhat  increafed  in 
weight  by  being  converted  into  aurum  fulminans  ;  but 
authors  are  not  agreed  about  the  quantity  of  augmen- 
tation. Becher  makes  it  heavier  by  one-fifth  part  ; 
Lemery  by  one- fourth.;  and  Juncker  by  one-fourth. 
All  agree,  however,  that  it  explodes  with  a  violence 
almoft  inconceivable.  Crollius  relates,  that  20  grains 
of  this  powder  explodes  with  more  force  than  half  a 
pound  of  gun  powder,  and  exerts  its  force  downwards, 
though  M.  Teykmeyer  frequently  lhowed  in  his  lec- 
tures that  it  would  throw  a  florin  upwards  above  fix 
ells.  A  great  number  of  experiments  were  made  be- 
fore the  Royal  Society  at  London,  in  order  to  deter- 
mine the  comparative  forces  of  thefe  two  powders. 
Equal  parts  of  gunpowder  and  aurum  fulminans  were 
included  in  iron  globes  placed  among  burning  coals  ; 
thofe  which  contained  the  former  burft  with  great  vio- 
lence, but  the  globes  containing  the  aurum  fulminans 
remained  perfectly  filent.  But  though  no  explofion 
takes  place  in  clofe  veflels,  the  utmoit  caution  is  ne- 
celTary  in  managing  this  fubftance  in  the  open  air ;  e- 
fpecially  when  it  is  fubjecled  to  friction,  or  to  a  flight 
degree  of  heat  ;  for  fuch  is  the  nature  of  the  calx  we 
fpeak  of,  that  it  is  not  neceffary,  in  order  to  caufe  it 
explode,  to  touch  it  with  an  ignited  fubftance,  or  to 
make  it  red-hot.  The  heat  requifite  for  this  purpofe 
is,  according  to  Dr  Lewis,  intermediate  between  that 
of  boiling  water  and  the  heat  which  makes  metals  of 


an  obfeure  red.  With  friction,  however,  it  feems  ftill      Gold. 

more  dangerous;  for  in  this  cafe  it  explodes  with  what  *■ - ! 

we  lhould  think  fcarce  fufficient  to  communicate  any  v   J]lV 
degree  of  heat  whatever.     Orfchal   relates,  that  this  JSyby 
powder  ground  in  a  jafper  mortar,  exploded  with  fuch  fridtion. 
violence  as  to   burft  the  veflel  in  a  thoufand  pieces  ;       mz 
Dr  Lewis  gives  an  inftance  of  a  fimilar  kind  in  England  ;  Inftancesof 
and  Dr  Birch  tells  us  of  doors    and  widows  torn  to  it6  miTchie' 
pieces  by  the  violence  of  this  explofive  matter.     Mr  y°"s  ef" 
Macquer  relates  the  following  accident   to  which  he        * 
was  witnefs.  "  A  young  man,  who  worked  in  a  la- 
boratory, had  put  a  drachm  of  fulminating  gold    into 
a  bottle,  and  had  neglected  to  wipe  the   inner  furface 
of  the  neck  of  the  bottle,  to  which  fome  of    the  pow- 
der adhered.     When  he  endeavoured  to  clofe  the  bot- 
tle, by  turning  round  the  glafs   ftopper,    the  friclion 
occafioned  an  explofion  of  part   of  the  powder.     By 
this  the  young  man  was  thrown  fome  fteps  backward, 
his  face  and  hands  wounded  by  the    fragments  of  the 
bottle,    and    his   eyes  put  out  ;  yet,  notwithstanding 
this  violent  explofion,  the  whole  drachm   of  fulmina- 
ting  gold  certainly  did  not  take   fire    as    much  of  it 
was    afterwards    found    fcattered   about    the    labora- 
tory-" 1113 

It  has  already  been  mentioned,  that  fome  imagine  die  Force  of 
force  of  this  explofion  to  be  directed  downwards ;  but  the  explo- 
Dr  Lewis  is  of  opinion  that  it  is  equally  directed  every  flon  is  not 
way.  Certain  it  is,  that  the  quantity  of  from  10  to  dire(ftfd 
12  grains  of  aurum  fulminans,  exploded  on  a  metalline  down^ 
plate,  lacerates  it  ;  a  fmaller  quantity  forms  a  cavity,  wards. 
and  a  ftill  fmaller  only  fcratches  the  furface  ;  eftecls 
which  are  never  produced  by  gunpowder  in  ever  fo 
large  a  quantity.  A  weight  laid  upon  the  powder  is 
thrown  upwards  in  the  moment  of  explofion.  If  it 
be  of  lilver  or  copper,  this  weight  is  marked  with  a 
yellowifh  fpot,  as  the  fupports  will  alfo  be,  if  made 
of  either  of  thefe  metals.  A  large  grain,  fays  Mr 
Bergman,  brought  near  to  the  fide  of  the  flame  of  a 
candle,  blows  it  out  with  great  noife  ;  and  a  few  oun- 
ces exploding  together  by  incautious  drying,  has  been 
known  to  fhatter  the  doors  and  windows  of  the  apart- 
ment :  hence  it  is  evident,  that  aurum  fulminans  ex- 
erts its  force  in  all  directions  ;  yet  it  cannot  be  de- 
nied, that  it  ftrikes  bodies  with  which  it  is  in  contact 
more  violently  than  thofe  which  are  at  a  fmall  dis- 
tance, though  in  its  vicinity :  thus,  if  a  fmall  portion 
of  it  explodes  in  a  paper  box,  it  lacerates  only  the  bot- 
tom, unlefs  the  top  be  prefTed  down  clofe ,  in  which 
cafe  it  perforates  both  the  top  and  bottom.  When 
carefully  and  gradually  exploded  in  a  glafs  phial  or  a 
paper  box,  it  leaves  a  purple  foot,  in  which  are  found 
many  particles  of  filming  gold;  and  if  the  quantity 
exploded  be  large,  feveral  grains  remain  totally  un- 
changed, as  it  is  only  the  lowermoft  ftratum  that  is 
inflamed.  I1I4 

Aurum  fulminans,  when  moift,  does  not  explode  at  Explofion 
all :  but  as  it  dries,  the  grains  go  off  in  fuccefiion  like  of  moift 
the  decrepitation  of  common   fait. — In  glafs    veflels  aurum  ful- 
clofed,  or  with  their  mouths  immerfed  in  water,  it  mmans' 
explodes,  but  with  a  very  weak  report.     An  elaftic 
vapour,  in  the  quantity  offeven  inches,  from  half  a 
drachm  of  the  powder,  broke  forth  in  the  moment  of* 
explofion,  which,  by  our  author's  account,  feems  to 
be  phlogifticated  air.     In  metallic  veflels  fufHcienfly 
ftrong,  the  gold  is  lilently  reduced  when  they  are  per- 
fectly 
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fectly  found  ;  but  if  they  have  any  very  fmall  chinks  in 
them,  the  vapour  makes  its  way  through  them  with 
a  hilfino-  noife. 

The  caufe  of  this  extraordinary  explofive  force  of 
gold  has  been  attributed  chiefly  to  a  faline  principle, 
viz.  The  combination  of  nitrous  acid  with  volatile  al- 
kali ;  and  this  opinion  has  been  fupported  by  an  af- 
fertion,  that  the  fulminating  property  is  deflroyed  by 
treating  the  calx  with  vitriolic  acid  or  with  fixed  al- 
kali ;  the  former  expelling  the  nitrous  acid,  and  the 
latter  diflengaging  the  volatile  alkali.  Mr  Bergman 
allows  that  fixed  alkali  dettroys  the  fulminating  pro- 
perty ;  but  affirms,  that  it  acts  only  by  feparating  the 
particles  when  the  two  are  triturated  together ;  and 
this  might  be  done  by  many  other  fubitances  as  well 
as  fixed  alkali :  But  when  the  alkali,  inftead  of  being 
triturated  in  the  dry  way  with  the  calx,  was  boiled  in 
water  along  with  it,  the  exploiion  not  only  took 
place,  but  was  much  more  violent  than  ufual.  It 
mull  beobferved,  however,  that  heat  alone  deftroys 
the  fulminating  property  of  this  calx  ;  and  therefore, 
if  the  alkaline  folution  be  made  too  itroiig,  the  addi- 
tional heat  which  it  then  becomes  capable  of  fuflain- 
ing,  is  fufficient  to  deprive  the  calx  of  its  fulminating 
property.  The  cafe  is  the  fame  with  the  vitriolic 
acid  ;  for  this  has  no  effect,  upon  the  calx,  either  by 
digeflion  in  its  concentrated  ftate,  or  by  boiling  in  its 
diluted  ftate.  If  it  be  boiled  in  its  concentrated  ftate 
indeed  with  the  fulminating  calx,  the  heat  conceived 
by  the  acid  is  fufficient  to  deftroy  the  fulminating 
property  of  the  former;  and  in  like  manner,  unlefs 
the  calx  be  in  fome  meafure  deftroyed,  or  reduced  to 
its  metallic  ftate,  it  can  never  be  deprived  of  its  ful- 
minating property. 

It  was  further  proved,  that  the  fulminating  pro- 
minans  can  perty  did  not  depend  on  the  prefence  either  of  nitrous 
or  marine  acids,  for  it  can  be  made  without  them.  A 
calx  of  gold,  not  fulminating,  diflblved  in  vitriolic 
acid,  and  precipitated  by  cauftic  volatile  alkali,  had 
acquired  this  property.  A  folution  of  the  fame  calx 
in  nitrous  acid,  let  fall  a  precipitate  by  the  addition 
of  pure  water  ;  and  this  precipitate  edulcorated,  and 
digefted  with  volatile  alkali,  fulminated  as  if  it  had 
been  originally  precipitated  with  that  alkali.  The  ex- 
periment was  repeated  on  the  other  non-  fulminating  pre- 
cipitates with  the  fame  fuccefs.  Left  any  fufpicion, 
however,  mould  remain,  that  a  fmall  quantity  of  aqua- 
regia  might  ftill  be  left,  which,  by  combining  with 
the  volatile  alkali,  would  make  a  proportionable  quan- 
tity of  nitrum  flammans,  the  precipitate  was  digefted 
24  hours  in  vitriolic  acid,  then  wafhed  in  pure  water, 
andimmerfed  in  aqueous  and  fpirituous  folutions  of  al- 
kali, both  mild  and  cauftic  ;  but  the  event  was  the 
fame.  Laftly,  an  inert  calx  of  gold  may  always  be 
made  to  fulminate  by  digefting  it  with  volatile  alka- 
li ;  nor  can  this  property  be  communicated  to  it  by 
any  means  without  the  ufe  of  this  alkali. 

It  has  been  fuppofed  by  fome  very  eminent  chemifts, 
among  whom  we  may  number  Dr  Black,  that  fixed 
air  is  the  caufe  of  the  fulminasion  of  gold  :  but  it  is 
•evident  that  this  cannot  be  the  cafe:  becaufe,  1.  Gold 
fulminates  as  well  when  precipitated  by  the  cauftic 
volatile  alkali,  as  by  that  which  contains  fixed  air, 
2.  This  metal  does  not  combine,  during  precipitation, 
with  fixed  air.     3.  Gold,  when  precipitated  by  mild 
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fixed  alkali,  does  not  fulminate,  unlefs  the  menftruum 
contain  volatile  alkali. 

The  fulminating  calx  of  gold  may  be  prepared  ei- 
ther with  the  compound  aqua-regia  of  pure  nitrous  and 
marine  acids  ;  of  pure  nitrous  acid  and  fal  ammoniac; 
or  of  a  compound  of  alum,  nitre,  and  fea-falt.  When 
this  kind  of  liquor  is  made  ufe  of,  the  acid  of  the  u 
alum  expels  the  other  two,  and  thus  forms  an  aqua-  fh-epicu. 
regia.  This  was  formerly  called  menftrutan  fine  Jtrepi- 
iu.  By  whatever  method  the  gold  is  diflblved,  it  al- 
ways affords  a  yellow  calx  with  alkalies,  but  the  vo- 
latile alkali  molt  readily  throws  down  the  metal.  De- 
phlogiihcated  fpirit  of  fait  very  readily  dillblves  gold, 
and  produces  a  fulminating  precipitate  as  well  as  aqua- 
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We  mall  conclude  this  account  of  aurum  fulminans  Mr  F-ersr- 
with  an  abftraet  of  Mr  Bergman's  theory  of  the  ex- man's  the- 
plofion. — He  obferves,  that  volatile  alkali  contains  ory_oi  the 
phlogifton  ;  an  undoubted  proof  of  which  is  given  by 
Dr  Prieftley,  by  coverting  alkaline  into  phlogilti- 
cated  air.  This  phlogifton,  fays  he,  may  be  fepara- 
ted  by  means  of  a  fuperior  attraction  ;  fo  that  the  vo- 
latile alkali  is  decompofed,  and  the  reiiduum  diilipa- 
ted  inform  of  an  elaftic  fluid,  altogether  limilar  to 
that  which  is  extricated  during  the  fulmination  .-  the 
fource  then  from  whence  the  elaftic  fluid  is  derived 
mult  be  obvious  ;  and  it  only  remains  to  examine  the 
medium  by  which  the  volatile  alkali  is  dephlogiftica- 
ted. 

1  In  thofe  metals  which  are  called  perfect,  fo  great 
is  the  firmnefs  of  texture,  and  fo  clofe  the  connec- 
tion of  the  earthy  principle  with  the  phlogifton,  that 
by  means  of  fire  alone  thefe  principles  cannot  be  dif- 
united:  but  when  dillblved  by  acid  menltrua,  they 
muft  neceuarily  lofe  a  portion  of  their  phlogifton;  and 
therefore,  when  afterwards  precipitated  by  alkalies 
which  cannot  fupply  the  lofs,  they  fall  down  in  a  cal- 
cined ftate,  though  they  attract  phlogifton  fo  ftrong- 
ly,  that  they  can  be  reduced  to  a  metallic  ftate, 
merely  by  an  intenfe  heat  penetrating  the  veifels.  It 
may  therefore  be  laid  down  as  a  fundamental  polition, 
that  gold  is  calcined  by  folution.  IJ2I 

"  Let  us  now  conlider  the    confequence    of  expo-  Volatile  al- 
fing  the  powder  confifting  of  calx  of  gold  and   volatile  kali  the 
alkali  intimately  united,  to  an  heat  gradually  increa-caufe  °fthe 
fed.     The  calx  which  is  united  with  the  volatile  al-  exPlouon- 
kali,  by  the  afliftance  of  a  gentle  heat,  feizesits  phlo- 
gifton ;    and  when  this  is  taken  away,  the  reiiduum 
of  the  fait  is  inttantaneoully   expanded  into  the  form 
of  an  elaftic  fluid,  which  is  performed  with  fo  much 
violence,  that  the  air  muft  yield  a  very  acute  found."        II22 

Our  author  proceeds  to    explain  this  phenomenon  Volatile  al- 
upon  the  principles  affumed  by  him  and  Mr  Scheele,  kali  exhi- 
of  heat  being  a  compolition    of  light,  and  the  phlo-  bits 
gifton  or  principle  of  inflammability;  but  as  this  hy-  a  j*3"1 
pothefis  is    by  no  means  fatisfadtory,    we   ihall  omit  ^  ^    . 
his  reafoning  founded  upon  it :  That  the  volatile  alkali,  t0  a  j10t 
however,  is  really  capable  of  producing  a  flafh  is  eafily  crucible, 
proved,  becaufe  it  exhibits  one   when  thrown  into- a 
hot  crucible.     A  lingle  cubic  inch  of  gun-powder  gc-  G  ll23 
nerates  about  244  of  elaftic  fluid;  but  the  fame  quan-  quanti tyof 
tity  of  aurum  fulminans  yields  at  leaft    four  times  as  elaftic  fluid 
much  ;  and  hence  we  may  eafily  underftand  the  dif-  produced 
ference  in  their  explofive  force.  by  aurum 

«  That  careful  calcinations  ihould  deftroy  the  ful-  fulminans; 
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minating  property,  is  not  to  be  wondered  at,  as  the 
volatile  alkali  is  the  indifpenfible  material  cauf'e ;  but,  the 
peculiar  alacrity  which  it  acquires  before  the  exploiive 
force  is  totally  extinguilhed,  depends  upon  the  nature  of 
the  materials,  and  of  the  operation.  Thus  the  heat, 
when  inferior  to  that  neceiiary  for  fulmination,  acts 
upon  both  the  principles  of  the  aurum  fulminans,  it 
prepares  the  metallic  calx  for  a  more  violent  attrac- 
tion for  phlogifton ;  it  alfo  acts  upon  the  phlogifton 
of  the  volatile  alkali,  and  lelfens  its  connection  ■,  which 
two  circumftances  muft  tend  to  the  union  producing 
the  explofion.  But  this  effect  has  a  maximum  ;  and  at 
this  period  the  flighteft  friction  fupplies  the  defect  of 
neceiiary  heat,  and  produces  the  fulmination.  The 
calcined  gold  alfo  feems  to  collect  and  fix  the  matter 
of  heat,  though  ftill  infufficient  by  means  of  its  phlo- 
gifton, in  a  certain  degree  ;  fo  that  by  means  of  fric- 
tion, though  but  very  (light,  it  becomes  capable  of 
exerting  its  force  ;  but  whenthe  heating  is  ofen  repea- 
ted without  procuring  its  effect,  the  volatile  alkali  is 
by  degrees  diffipated,  and  at  length  fomuch  diminifh- 
ed  that  the  calx  becomes  inert. 

"  But  if  aurum  fulminans  is  capable  of  producing 
fuch  a  prodigious  quantity  of  elaftic  fluid,  how  does 
it  happen  that  it  remains  mute  and  inert  when  reduced 
in  clofe  veffels  ?  Of  this  the  reafon  may  be,  that  every 
elaftic  fluid,  in  the  act  of  breaking  forth,  requires  a 
fpace  to  expand  in  ;  and  if  this  be  wanting,  it  remains 
fixed.  Taking  this  for  granted,  a  calx  of  gold  can- 
not be  reduced  in  clofe  veffels  either  by  heat  or  by 
the  phlogifton  of  volatile  alkali ;  for  in  either  cafe  it 
muft  evolve  its  elaftic  fluid,  which  by  fuppofition  it 
cannot  do.  Nothing  remains  to  folve  this  difficulty 
but  the  ignition  of  the  furrounding  metal;  by  means 
of  which  the  calx,  in  virtue  of  its  fuperior  attraction, 
fcizes  the  phlogifton  of  the  metal,  which  that  fub- 
ftance  here,  as  well  as  in  other  inftances,  is  capable 
of  lofing  without  the  eruption  or  abforption  ot  any 
fluid  whatever." 

Several  chemifts  have  aliened,  that  the  calces  of 
copper  or  filver  may  be  made  to  fulminate  like  that  of 
gold.  But  Mr  Bergman  informs  us,  that  thefe  experi- 
ments never  uicceeded  with  him  ;  "  fo  (fays  he)  they 
have  either  been  filent  upon  fome  circumftances  ne- 
ceffary  in  the  operation,  or  perhaps  have  been  deceived 
by  the  detonation  of  nitrum  flammans,  or  fome  other 
accidental  occurrence.  It  is  not  fufheient  for  the  vo- 
latile alkali  to  adhere  to  the  precipitate;  for  platina 
thrown  down  by  this  alkali  retains  a  portion  of  it  very 
obftinately,  but  yet  does  not  fulminate  on  the  ex- 
pofure  of  fire  — Befides  the  prefence  of  volatile  alkali, 
it  feems  to  be  neceflary  that  the  metallic  calx  ihould 
be  reducible  by  a  gentle  heat,  in  order  to  decompofe 
it  i  but  every  explofion  is  not  to  be  derived  from  the 
fame  caufes ;  nay,  in  this  refpect,  aurum  fulminans, 
gun-powder,  and  pulvis  fulminans,  differ  very  much, 
though  they  agree  in  feveral  particulars."  Of  late, 
however,  it  has  been  found  that  the  calx  of  filver  may 
be  made  to  fulminate  in  a  manner  ftill  more  extraordi- 
nary than  that  of  gold.     See  the  next  article. 

If  gold  is  melted  with  anhepar  fulphuris,  compofed 
of  equal  parts  of  fulphur  and  fixed  alkaline  fait,  the 
metal  readily  unites  with  it  into  an  uniform  mafs,  ca- 
pable of  diffolution  in  water  without  any  feparation  of 
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its  parts.     The  folution,  befides  a  nanfeous  tafte  from       Gold 

the  fulphur,  has  a  peculiar  penetrating  bhternefs,  not  ' * ' 

difcoverable  in  any  other  metalline  folution  made    by 
the  fame  means. 

Though  the  compofitions  of  fulphur  and  alkali  fecm 
to  unite  more  intimately  with  gold  than  any  other  me- 
tal, their  affinity  with  it  is  but  (light;  copper,  or  iron, 
added  to  the  matter  in  fufion,  difunite,  and  precipitate 
the  gold.  The  metal  thus  recovered,  and  purified  by 
the  common  procefies,  proves  remarkably  paler-colour- 
ed than  at  nrft.  In  an  experiment  related  by  Dr 
Brandt,  in  the  Swediih  Memoirs,  the  purified  gold 
turned  out  nearly  as  pale  as  filver,  without  any  dimi- 
nution of  weight.  TIJlg 

Gold  has  been  thought  to  be  poffefied  of  many  ex- Medicinal 
traordinary  virtues  as  a  medicine  ;  which,  however,  virtues  of 
are  long  ago  determined  to  be  only  imaginary.  It  is  Sold- 
not  indeed  very  eafy  to  prepare  this  metal  in  fuch  a 
manner  that  it  can  be  fately  taken  into  the  human  bo- 
dy. The  folution  in  aqua-regia  is  poifonous  ;  but  if 
any  effiential  oil  is  poured  on  this  folution,  the  gold 
will  be  ftparated  from  the  acid,  and  united  to  the  ef- 
fential  oil ;  with  which,  however,  it  contracts  no  laft- 
ing  union,  but  in  a  few  hours  feparates  in  bright 
yellow  film  to  the  fides  of  the  glafs.  Vitriolic  ether 
diifolves  the  gold  more  readily-and  perfectly  than  the  K' 
common  elfeniial  oils  ;  and  keeps  it  permanently  fuf- 
pended,  the  acid  liquor  underneath  appearing  colour- 
lefs.  The  yellow  ethereal  folution  poured  off,  and 
kept  for  fome  time  in  a  glafs  ftopt  with  a  cork,  fo  that 
the  fpirit  may  llowly  exhale,  yields  long,  tranfparent, 
prifmatic  cryftals,  in  fliape  like  thofe  of  nitre,  and  yel- 
low like  topaz.  What  the  nature  of  thefe  cryftals  is, 
either  as  to  medicinal  effects,  or  other  purpofes,  is  as 
yet  unknown. 

Rectified  fpirit  of  wine  mingles  uniformly  with  the 
folution  of  gold  made  in  acids  :  if  the  mixture  is  firffer- 
ed  to  ftand  for  fome  days  in  a  glafs  fiightly  covered, 
the  gold  is  by  degrees  revived,  and  arifes  in  bright 
pellicles  to  the  furface.  Groffer  inflammable  matters, 
wine,  vinegar,  folutions  of  tartar,  throw  down  the 
gold,  in  its  metallic  form,  to  the  bottom.  Gold  is 
the  only  metal  which  is  thus  feparable  from  its  fo- 
lution in  acids  by  thefe  fubftances  ;  and  hence  gold 
may  be  purified  by  thefe  means  from  all  admixtures, 
and  fmall  proportions  of  it  in  liquors  readily  difco- 
vered. 

When  the  colour  of  gold  is  by  any  means  rendered  Colour  of 
pale,  it  may  be  recovered  again  by  melting  it  with  gold  reflo- 
copper,  and  afterwards  feparating  the  copper  ;  or  by  red- 
a  mixture  of  verdigris  and  fal  ammoniac  with  vi- 
triol or  nitre.  The  colour  is  alfo  improved  by  fu- 
fion with  nitre,  injecting  fal  ammoniac  upon  it  in  the 
fufion,  quenching  it  in  urine,  or  boiling  it  in  a  folu- 
tion of  alum.  When  borax  is  ufed  as  a  flux,  it  is 
cuftomary  to  add  a  little  nitre  or  fal  ammoniac,  to 
prevent  its  being  made  pale  by  the  borax.  Junckcr 
reports,  that  by  melting  gold  with  four  times  its 
weight  of  copper,  feparating  the  copper  by  aquafortis 
unpurified,  then  melting  the  gold  with  the  fame  quan- 
tity of  frefh  copper,  and  repeating  this  procefs  eight 
or  nine  times,  the  gold  becomes  at  length  of  a  deep 
red  colour,  which  fuftains  the  action  of  lead,  antimo- 
ny, and  aquafortis. 

i  2. 
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This,  next  to  gold,  is  the  moft  perfect,  fixed,  and 
ductile  of  all  the  metals.  Its  fpeciSc  gravity  is  to 
that  of  water  nearly  as  ri  to  1.  A  fingle  grain  has 
been  drawn  into  a  wire  three  yards  long,  and  flat- 
ted into  a  plate  an  inch  broad.  In  common  fire  it  fuf- 
fers  no  diminution  of  its  weight ;  and,  kept  in  the  vehe- 
ment heat  of  a  glafs-houfe  for  a  month,  it  loies  no 
more  than  one  lixty-fourth.  In  the  focus  of  a  large 
burning-glafs,  it  fmokes  for  a  long  while,  then  con- 
tracts a  greyilh  afii  on  the  furface,  and  at  length  is  to- 
tally diiiipated. 

bilver  is  ibmewhat  harder  and  more  fonoroas  than 
gold,  and  is  fulible  with  a  lefs  degree  of  heat.  The 
tenacity  of  its  parts  alfo  is  nearly  one  half  lefs  than 
that  of  gold ;  a  filver  wire  of  T'_  of  an  inch  diameter 
being  unable  to  bear  mofe  than  270  pounds. 

Mercury  unites  very  readily  with  filver-leaf,  or 
with  the  calx  of  filver  precipitated  by  copper  ;  but 
does  not  touch  the  calces  precipitated  by  alkaline 
falts.  The  vapours  of  fulphureous  folutions  itain  fil- 
ver yellow  or  black.  Sulphur,  melted  with  filver, 
debafes  its  colour  to  a  leaden  hue,  renders  it  more 
eafily  fufible  than  before,  and  makes  it  flow  fo  thin  as 
to  be  apt  in  a  little  time  to  penetrate  the  crucible  : 
in  a  heat  juft  below  fufion,  a  part  of  the  filver  fhoots 
up,  all  over  the  furface,  into  capillary  efflorefcence. 
Aquafortis  does  not  act  upon  filver  in  this  com- 
pound ;  but  fixed  alkaline  falts  will  abforb  the  ful- 
phur, and  from  a  hepar  fulphuris,  which,  however,  is 
capable  of  again  diflblving  the  metal.  If  the  ful- 
phurated  filver  is  mixed  with  mercury  fublimate,  and 
expofed  to  the  fire,  the  mercury  of  the  fublimate  will 
unite  with  the  fulphur,  and  carry  it  up  in  the  form  of 
cinnabar,  whilft  the  marine  acid  of  the  fublimate  u- 
nites  with  the  filver  into  a  luna  cornea,  which  re- 
mains at  the  bottom  of  the  glafs.  Fire  alone  is  firf- 
ficient,  if  continued  for  fome  time,  to  expel  the  fulphur 
from  filver. 

From  the  bafer  metals,  filver  is  purified  by  cupel- 
lation  with  lead.  (See  Refining.)  It  always  re- 
tains, however,  after  that  operation,  fome  fmall  por- 
tion of  copper,  fufiicient  to  give  a  blue  colour  to  vo- 
latile fpirits,  which  has  been  erroneoufly  thought  to 
proceed  from  the  filver  itfelf.  It  is  purified  from  this 
admixture  by  melting  it  twice  or  thrice  with  nitre 
and  borax.  The  fcoria,  on  the  firft  fufion,  is  com- 
monly blue  ;  on  the  fecond,  green  ;  and  on  the  third, 
white,  which  is  a  mark  of  the  purification  being  com- 
pleted. 

The  moft  effectual  means,  however,  of  purify- 
ing filver,  is  by  reviving  it  from  luna  cornea ;  be- 
caufe  fpirit  of  fait  will  not  precipitate  copper  as  it 
does  filver.  The  filver  may  be  recovered  from  lu- 
na cornea,  by  fufion  with  alkaline  and  inflammable 
iluxes  ;  but,  in  thefe  operations,  fome  lofs  is  always 
occafioned  by  the  diffipation  of  part  of  the  volatile 
calx,  before  the  alkali  or  metal  can  abforb  its  acid. 
Mr  Margraaf  has  discovered  a  method  of  recovering 
the  filver  with  little  or  no  lofs  ;  mercury  affifted  by 
volatile  falts,  imbibing  it  by  trituration  without  heat. 
One  part  of  luna  cornea,  and  two  of  volatile  fait,  are 
to  be  ground  together  in  a  glafs-mortar,  with  fo  much 
Vol.  IV. 


water  as  will  reduce  them  to  the  confiftence  of  a  thin 
paite,  for  a  quarter  of  an  hour,  or  more  j  five  parts  of 
pure  quicklilver  are  then  to  be  added,  with  a  little 
more  water,  and  the  triture  to  be  continued  for  fome 
hours.  A  fine  amalgam  will  thus  be  obtained  ;  which 
is  to  be  walhed  with  frefh  parcels  of  water,  as  long  as 
any  white  powder  feparates.  Nearly  the  whole  of  the 
iilver  is  contained  in  the  amalgam,  and  may  be  obtain- 
ed perfectly  pure  by  diftilling  off  the  mercury.  The 
white  powder  holds  a  fmall  proportion  feparable  by 
gentle  fublimation  ;  the  matter  which  fublimes  is  near- 
ly fimilar  to  mercurius  dulcis. 

The  colour  of  filver  is  debafed  by  all  the  metals, 
and  its  malleability  greatly  injured  by  all  but  gold  and 
copper.  The  Englim  ftandard  filver  contains  one  part 
of  copper  to  twelve  and  one-third  of  pure  filver.  IT„6 
This  metal  difcovers  in  fome  circumltances  a  great  at-  Attraction 
traction  for  lead  ;  though  it  does  not  retain  any  of  that  for  lesd. 
metal  in  cupellation.  If  a  mixture  of  filver  and  cop- 
per be  melted  with  lead  in  certain  proportions,  and 
the  compound  afterwards  expofed  to  a  moderate  fire, 
the  lead  and  filver  will  melt  out  together,  bringing  ve- 
ry little  of  the  copper  with  them  ;  by  this  means  fil- 
ver is  often  feparated  from  copper  in  large  works. 
The  effect  does  not  wholly  depend  upon  the  different 
fufibility  of  the  metals  ;  for  if  tin,  which  is  flili  more 
fulible  than  lead,  be  treated  in  the  fame  manner  with  a 
mixture  of  filver  and  copper,  the  three  ingredients  arc 
found  to  attract  one  another  fo  ftrongly  as  to  come  all 
into  fufion  together.  Again,  if  filver  be  melted  with 
iron,  and  lead  added  to  the  mixture,  the  filver  will  for- 
fake  the  iron  to  unite  with  the  lead,  and  the  iron  will 
float  by  itfelf  on  the  furface.  It„ 

Silver  is  purified  and  whitened  externally  by  boiling  Whkuied 
in  a  folution  of  tartar  and  common  fait.     This  is  no  externally, 
other  than  an  extraction  of  the  cupreous  particles  from 
the  furface  of  the  filver,  by  the  acid  of  the  tartar  acu- 
ated  by  the  common  fait.  ri  « 

M.  Berthollet  has  lately  difcovered  a  method  of  Fulmina- 
imparting  to  the  calx  of  filver  a  fulminating  property,  ting  filver. 
and  that  much  more  terrible  than  fulminating  gold  it-       n-o 
felf.     His  receipt  for  making  it  is,  "  Take  cupelled  How  pre- 
filver,  and  dilfolve  it  in  the  nitrous  acid  ;  precipitate  pared, 
the  filver  from  the  folution  by  lime-water,  decant  the 
clear  liquor,  and  expofe  the  precipitate  three  days  to 
the  open  air.     Mix  this  dried  precipitate  with  the 
cauftic  volatile  alkali,  it  will  turn  black;  and  when 
dried  in  the  air,  after  decanting  the  clear  liquor,  is  the 
fulminating  powder  required." 

The  properties  of  this  powder  are  faid  to  be  fo  ex- 
traordinary, that  it  is  impoffible  to  imagine  how  any 
part  of  it  can  ever  be  feparated  from  the  reft  after  it       tt4o 
is  once  prepared.     To  make  this  fulminate,  it  feems  Fulminates 
no  fenfible  degree  of  heat  is  neceffary,  the  contact  of  ky  the 
a  cold  body  anfwering  that  purpofe  as  well  as  any  other. touc'1  °f 
After  it  is  once  made,  therefore,  it  mult  not  be  touch-  n"7c"„~jlc. 
ed,  but  remain  in  the  veifel  in  which  it  is  dried  ;  and  tncr  C(,]j 
fo  violent  is  the  explofion,  that  it  is  dangerous  to  at-  0r  hot. 
tempt  it  in  larger  quantities  than  a  grain  at  a  time.       1141 
For  the  fame  reafon  it  undoubtedly  follows,  that  noDai£crou* 
more  than  a  grain  ought  to  be  mace  at  a  time,  or  at  when  more 
leaft  in  one  vefiel,  becaufe  no  part  of  it  could  ever  af-  „ra"najg 
terwards  be  feparated  from  the  reft.     We  are  told,  fulminated 
that,   "  the  wind  having  turned  over  a  paper  contain-  at  a  time, 
ing  fome  atoms  of  this  powder,"   (we  ought  to  have 
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been  informed  how  the  atoms  came  there,  confidering 
what  we  have  juft  now  related,)  "  the  portion  touch- 
ed by  the  hand  fulminated,  and  of  courfe  that  which  fell 
upon  the  ground.  A  drop  of  water  which  fell  upon  this 
powder  caufed  it  to  fulminate.  A  fingle  grain  of  ful- 
minating filver,  which  was  in  a  glafs  cup,  reduced  the 
glafs  to  powder,  and  pierced  feveral  doubles  of  paper. 

"  If  the  volatile  alkali,  which  has  been  employed 
with  the  above  powder,  be  put  into  a  thin  glafs  ma- 
trafs  and  boiled,  then,  on  ftanding  in  the  cold,  fmall 
cryftals  will  be  found  fublimed  on  the  interior  fides  of 
the  veflel,  and  covering  the  liquor.  On  touching  one 
of  thefe  cryftals  the  matrafs  will  be  burft  with  confi- 
derable  explolion. 

"  The  dangerous  properties  of  this  powder  fuggeft 
the  neceflity  of  not  preparing  it  but  when  the  face  is 
covered  with  a  mafk  with  glafs  eyes  ;  and  to  avoid  the 
rupture  of  the  glafs  cups,  it  is  prudent  to  dry  the  ful- 
minating filver  in  fmall  metalline  veifels."  To  this 
we  may  add,  that  as  the  powder  does  not  fulminate 
when  wet,  it  may  in  that  ltate  be  put  up  in  very  fmall 
quantities  on  paper,  to  be  fulminated  afterwards  as 
.occafion  offers.  This  will  perhaps  account  for  the  ap- 
pearance of  the  few  atoms  abovementioned  on  the 
paper  which  the  wind  overturned. 

With  regard  to  the  caufe  of  this  extraordinary  ful- 
miuation  we  can  fay  nothing  fat  is  factory  ;  the  follow- 
ing curious  reafon  is  affigned  by  the  antiphlogiftons  ; 
which  at  once  (hows  the  futility  of  their  theory,  and 
fets  in  a  very  ridiculous  light  the  hard  words  with 
which  they  would  obfeure  the  fcience  of  chemiftry. 
"  The  oxygenous  principle*  (fay  they)  unites  with 
the  hydrogenous  principle  f  of  the  volatile  alkali,  and 
form  water  in  a  vaporous  ftate.  This  water  (in  a  va- 
porous ftate)  being  inftantaneoufly  thrown  into  a  ftate 
of  vapour,  pofleiling  elafticity  and  expanfive  force,  is 
the  principal  caufe  of  this  phenomenon,  in  which  the 
azotic  $  air  which  is  difengaged  from  the  volatile  al- 
kali, with  its  whole  expanfile  power,  hasagreatfhare." 

On  this,  as  well  as  other  theories,  in  which  elaftic 
fluids  are  alleged  to  be  the  caufe  of  exploiions,  it  is 
obvious  to  remark,  that  fhould  we  allow  this  to  be  the 
cafe,  we  are  utterly  at  a  lofs  to  find  a  fource  of  heat 
fufheient  to  rarefy  the  vapour  to  fuch  a  degree  as  is 
neceiiary  for  producing  the  effect  afcribed  to  it.  In 
the  prefent  cafe,  we  can  fcarce  fuppofe  a  grain  weight 
of  metalline  calx,  already  dry,  to  contain  as  much  ei- 
ther of  fire  or  water  as  is  necefTary  to  produce  the  ef- 
fect ;  nor  can  we  explain  why  the  touch  of  any  cold 
body,  and  which  may  be  fuppofed  to  contain  lefs  fire 
than  the  calx  itfelf,  fhould  produce  fuch  an  effect..  As  to 
the  oxygenous  and  hydrogenous  principles,  they  were 
there  before  the  touch,  and  ought  to  have  produced 
their  effects,  not  to  mention  that  the  water  produced 
by  them  could  not  have  amounted  to  the  thoufandth 
part  of-a  grain.  It  is  much  more  probable,  therefore, 
that  the  whole  is  to  be  confidered  as  an  effect  of  elec- 
tricity, though  we  cannot  tell  how  the  fluid  comes 
here  to  be  excited  in  fuch  a  violent  manner. 

\   3.     Copper. 

This  is  one  of  thofe  metals  which,  from  their  de- 
ductibility by  fire,  and  contracting  ruff  in  the  air, 
are  called  impsrfefi.  Of  thefe,  however,  it  is  the  moil 
perfect  and  indeftruftible.  It  is  of  a  reddifh  colour 
when  pure;  eafily  tarnifhes  in  a  moift  air,  and  con. 


tracts  a  green  rufl.  It  is  the  moft  fonorous  of  all  the 
metals,  and  the  hardeft  and  moft  elaftic  of  all  but  iron. 
In  fome  of  its  ftates,  copper  is  as  difficultly  extended 
under  the  hammer  as  iron,  but  always  proves  fofter  to 
the  file  ;  and  is  never  found  hard  enough  to  ftrike  a 
fpark  with  flint  or  other  ftones  ;  whence  its  ufe  for 
chiilels,  hammers,  hoops,  &c.  in  the  gunpowder  works. 
When  broke  by  often  bending  backwards  and  forwards, 
it  appears  internally  of  a  dull  red  colour  without  any 
brightuefs,  and  of  a  fine  granulated  texture  refem- 
bling  fome  kinds  of  earthen  ware.  It  is  confiderably 
ductile,  though  lefs  fo  than  either  gold  or  filver ;  and 
may  be  drawn  into  wire  as  fine  as  hair,  or  beaten  into 
leaves  almofl  as  thin  as  thofe  of  filver.  The  tenacity 
of  its  parts  is  very  coniiderable  ;  for  a  copper  wire  of 
T%  of  an  inch  diameter  will  fupport  a  weight  of  299^. 
pounds  without  breaking.  The  fpecific  giavity  of  this 
metal,  according  to  Dr  Lewis,  is  to  that  of  water  as 
8.830  to  1. 

Copper  continues  malleable  when  heated  red  ;  in 
which  refpectit  agrees  with  iron  ;  but  is  not,  like  iron, 
capable  of  being  welded,  or  having  two  pieces  joined 
into  one.  It  requires  for  its  fufion  a  ftronger  heat 
than  either  gold  or  filver,  though  lefs  than  that  requi- 
fite  to  melt  iron.  When  in  fufion,  it  is  remarkably 
impatient  of  moifture  ;  the  contact  of  a  little  water 
occalioning  the  melted  copper  to  be  thrown  about 
with  violence,  to  the  great  danger  of  the  by-ftanders. 
It  is,  neverthelefs,  faid  to  be  granulated  in  the  brafs- 
works  at  Briftol,  without  explofion  or  danger,  by  let- 
ting it  fall  in  little  drops,  into  a  large  ciftern  of  cold 
water  covered  with  a  brafs-plate.  In  the  middle  of 
the  plate  is  an  aperture,  in  which  is  fecured  with  Stur- 
bridge  clay  a  fmall  veflel,  whofe  capacity  is  not  above 
a  fpoonful,  perforated  with  a  number  of  minute  holes, 
through  which  the  melted  copper  pafTes.  A  ftream 
of  cold  water  pafTes  through  the  ciftern.  If  fuffered 
to  grow  hot,  the  copper  falls  liquid  to  the  bottom, 
and  runs  into  plates. 

Copper,  in  fufion,  appears  of  a  bluifh  green  colour, 
nearly  like  that  of  melted  gold.  Kept  in  fufion  for  a 
long  time,  it  becomes  gradually  more  and  more  brittle  ; 
but  does  not  fcorify  confiderably,  nor  lofe  much  of  its 
weight.  It  is  much  lefs  deftructible  than  any  of  the 
imperfect  metals,  being  very  difficultly  fubdued  even 
by  lead  or  bifmuth.  If  kept  in  a  heat  below  fufion, 
it  contracts  on  the  furface  thin  powdery  fcales ;  which, 
being  rubbed  off,  are  fucceeded  by  others,  till  the 
whole  quantity  of  the  metal  is  thus  changed  into  a 
fcoria  or  calx,  of  a  dark  reddifh  colour.  This  calx 
does  not  melt  in  the  ftrongeft  furnace  fires ;  but,  in  the 
focus  of  a  large  burning  mirror,  runs  eafily  into  a  deep 
red,  and  almoft  opaque,  glafs.  A  flaming  fire,  and 
ftrong  draught  of  air  over  the  furface  of  the  metal, 
greatly  promote  its  calcination.  The  flame  being 
tinged  of  a  green,  bluifh,  or  rainbow  colour,  is  a  mark 
that  the  copper  burns. 

This  metal  is  very  readily  foluble  by  almofl  all  fa- 
line  fubflances  ;  even  common  water,  fuffered  to  ftand 
long  in  copper- vefiels,  extracts  fo  much  as  to  gain  a 
coppery  tafte.  It  is  obfervable,  that  water  is  much 
more  impregnated  with  this  tafte,  on  being  fuffered 
to  ftand  in  the  cold,  than  if  boiled  for  a  longer  time  in 
the  vefTel.  The  fame  thing  happens  in  regard  to  the 
mild  vegetable  acids.  The  confectioners  prepare  the 
moil  acid  fyrups,  even  thofe  of  lemons  and  oranges, 
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Copper,  by  boiling  in  clean  copper-vefTels,  without  the  prepa- 
rations receiving  any  ill  tafle  from  the  metal ;  whereas, 
either  the  juices  themfelves,  or  the  fyrups  made  from 
them,  if  kept  cold  in  copper  veflels,  foon  become  im- 
pregnated with  a  difagreeable  tafle,  and  with  the  per- 
nicious qualities  of  the  copper. 

By  combination  with  vegetable  acids,  copper  be- 
comes in  fome  refpects  remarkably  altered.  Verdi- 
gris, which  is  a  combination  of  copper  with  a  kind 
of  acetous  or  tartareous  acid,  is  partially  ibluble  in 
diflilled  vinegar  ;  the  reliduum,  on  being  melted  with 
borax  and  linfeed  oil,  yields  a  brittle  metallic  fub- 
ftance,  of  a  whitilh  colour,  not  unlike  bell-metal.  The 
copper  alfo,  when  revived  from  the  diflilled  verdigris, 
was  found  by  Dr  Lewis  to  be  different  from  the  metal 
before  diifolution  ;  but  neither  of  thefe  changes  have 
yet  been  fufficiently  examined. 

Copper,  in  its  metallic  ftate,  is  very  difficultly  amal- 
gamated with  mercury ;  but  unites  with  it  more  eafily 
if  divided  by  certain  admixtures.  If  mercury  and 
verdigris  be  triturated  together  with  common  fait, 
vinegar,  and  water,  the  copper  in  the  verdigris  will 
be  imbibed  by  the  mercury,  and  form  with  it,  as  Boyle 
obferves,  a  curious  amalgam,  at  firfl  fo  foft  as  to  re- 
ceive any  impreflion,  and  which,  on  flanding,  becomes 
hard  like  brittle  metals.  Brafs  leaf  likewife  gives  out 
its  copper  to  mercury,  the  other  ingredient  of  the 
brafs  feparating  in  the  form  of  powder. 

Eafier  methods  of  amalgamating  copper  are  pttblifh- 
ed  by  Dr  Lewis  in  his  notes  on  Wilfon's  Chemiftry, 
p.  432.  His  receipts  are, — "  Diffolve  fome  fine  cop- 
per in  aquafortis  :  when  the  menftruum  will  take  up 
no  more  of  the  metal,  pour  it  into  an  iron  mortar, 
and  add  fix  times  the  weight  of  the  copper,  of  mer- 
cury, and  a  little  common  fait :  grind  the  whole  well 
together  with  an  iron  peflle ;  and,  in  a  little  time, 
the  copper  will  be  imbibed  by  the  mercury,  and  an 
amalgam  formed,  which  may  be  rendered  bright  by 
warning  it  well  with  repeated  affufions  of  water. 

"  Another  method.  Take  the  muddy  fubflance  which 
is  procured  in  the  polifhing  of  copper  plates  with  a  pu- 
mice ftone,  and  grind  it  well  with  a  fuitable  portion 
of  mercury,  a  little  common  fait,  and  fome  vinegar, 
in  an  iron  mortar,  (a  marble  one  will  do,  if  you  make 
ufe  of  an  iron  peflle),  till  you  perceive  the  mercury 
has  taken  up  the  copper."  The  copper  recovered 
from  thefe  amalgams  retains  its  original  colour,  with- 
out any  tendency  to  yellow.  Even  when  brafs  is 
made  ufe  of  for  making  the  amalgam,  the  recovered 
metal  is  perfect  red  copper ;  the  ingredient  from 
which  the  brafs  received  its  yellownefs  being,  as  a- 
bove  obferved,  feparated  in  the  amalgamation. 

Copper  is  the  bafis  of  feveral  metals  for  mechanic 
ufes  ;  as  brafs,  prince's  metal,  bell-metal,  bath-metal, 
white  copper,  ire.  Brafs  is  prepared  from  copper 
and  calamine,  with  the  addition  of  powdered  char- 
coal, cemented  together,  and  at  laft  brought  into  fu- 
fion.  The  calamine  is  to  be  previoufly  prepared  by 
cleanfing  it  from  adhering  earth,  ftone,  or  other  mat- 
ters ;  by  roaffing,  or  calcining  it ;  and  by  grinding  it 
into  a  fine  powder.  The  length  of  time,  and  degree  of 
heat,  requifite  for  the  calcination  of  the  calamine, 
are  different  according  to  the  qualities  of  that  mineral. 
The  calamine,  thus  calcined,  cleanfed,  and  ground,  is 
to  be  mixed  with  about  a  third  or  fourth  part  of  char- 
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coal  dufl,  or   powdered  pit-coal,  as   is  done  in  fome 
parts  of  England.     The  malleability  of  the  bafis  is  di- 
minifhed  by  the  ufe  of  pit-coal,  which  is   therefore 
only   employed    for    the  preparation   of   the    coarfer 
kinds.     To   this  compofiiion    of  calamine  and    coal, 
fome  manufacturers  add  common   fait,  by  which  the 
procefs  of  making  brafs  is  faid   to  be   haflened.     In 
Goflar,  where  the  cadmia  adhering  to  the  infides  of 
the  furnaces  is  ufed  inftead  of  the  native  calamine,  a 
fmall  quantity   of  alum  is  added,  by  which  they  pre- 
tend the  colour  of  the  brafs  is  heightened.     With  this 
compofition,  and  with  thin  plates  or  grains  of  copper, 
the  crucibles  are  to  be  nearly  filled.     The  proportion 
of  the  calamine  to  the  copper  varies  according  to  the 
richnefs  of  the  former,  but  is  generally  as  three  to  two. 
The  copper  muft  be  difperfed  through  the  compofition  of 
calamine  and  coal ;  and  the  whole  muft  be  covered  with 
more  coal,  till  the  crucibles  are  full.     The  crucibles, 
thus  filled,  are  to  be  placed  in  a  furnace  funk  in  the 
ground,  the  form  of  which  is  that  of  the  fruftum  of  a 
hollow  cone.     At  the  bottom  of  the  furnace,  or  great- 
er bafis   of  the   frullum,  is  a  circular  grate,  or  iron- 
plate.     This  plate  is  covered  with  a  coat  of  clay  and 
horfe-dung,  to  defend  it  from  the  action  of  the  fire; 
and  pierced  with  holes,  through  which  the  air  main- 
taining the  fire  pailes.     The  crucibles  fland  upon  the 
circular  plate,  forming  a   circular  row,  with  one  in 
the  middle.     The  fuel  is  placed  betwixt  the  crucibles, 
and  is  thrown  into  the  furnace  at  the  upper  part  of  it, 
or  the  lefTer  balls  of  the  fruftum.     To  this  upper  part 
or   mouth   of  the  furnace   is  fitted  a  cover  made   of 
bricks  or  clay,  kept  together  with  bars  of  iron,  and 
pierced  with  holes.     This  cover  ferves  as  a  regifler. 
When  the  heat  is  to  be  increafed,  the  cover  muft  be 
partly  or    entirely  taken  off,  and  a  free   draught  is 
permitted  to  the  external  air,  which  pafles  along  a 
vault  under-ground  to  the  afh-hole,  through  the  holes 
in  the  circular  grate  or  plate,  betwixt  the  crucibles, 
and  through  the  upper  mouth,  along  with  the  fmoke 
and  flame,  into  an  area  where  the  workmen    fland, 
which    is  covered  with    a  large    dome  or  chimney, 
through  which  the  fmoke  and  air  afcend.     When  the 
heat  is  to  be  diminilhed,  the  mouth  of  the   furnace 
is  clofed  with  the  lid ;   through  the  holes  of  which  the 
air,  fmoke,  and  flame  pafs.     The  crucibles  are  to  be 
kept  red-hot  during  eight  or  ten  hours ;  and  in  fome 
places  much  longer,  even  feveral  days,  according  to 
the  nature  of  the  calamine.     During  this  time,  the 
zinc  rifes  in  vapour  from  the  calamine,  unites   with 
the  copper,  and  renders  that  metal  confiderably  more 
fufible  than  it  is  by  itfelf.     To  render  the  metal  very 
fluid,  that  it  may   flow  into  one  uniform  mafs  at  the 
bottom,  the  fire  is  to  be  increafed  a  little  before  the 
crucibles  are  taken  out,  for  pouring  off  the  fluid  me- 
tal into  moulds.     From  60  pounds  of  good  calamine, 
and  40  of  copper,  60  pounds  of  brafs  may  be  obtain- 
ed, notwithstanding  a  confiderable  quantity  of  the  zinc 
is  difiipated  in  the  operation.     The  quantity  of  brafs 
obtained   has  been  confiderably   augmented  fince  the 
introduction  of  the  method  now  commonly  praflifid, 
of  granulating  the  copper;  by  which  means  a  larger 
furface  of  this  metal  is  expofed  to  the  vapour  of  zinc, 
and   confequently  lefs   of  that    vapour  efcapes.     To 
make  the  finer  and  more  malleable  kinds  of  brafs,  be- 
fides  the  choice  of  pure  calamine  and  pure  copper, 
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fome  manufacturers  cement  the  brafs  a  fecond  time 
with  calamine  and  charcoal ;  and  fometimes  add  to  it 
old  brafs,  by  which  the  new  is  faid  to  be  meliorated. 

Brafs  is  brittle  when  hot ;  but  fo  ductile  when  cold, 
that  it  may  be  drawn  into  very  tine  wire,  and  beat 
into  very  thin  leaves.  Its  beautiful  colour,  malleabi- 
lity, and  its  fulibility,  by  which  it  may  be  eafily  caft 
into  moulds,  together  with  its  being  lefs  liable  to  ruft 
than  copper,  render  it  fit  for  the  fabrication  of  many 
ntenfils. 

Although  zinc  be  fixed  to  a  certain  degree  in  brafs, 
by  the  adhefion  which  it  contracts  with  the  copper  ; 
yet  when  brafs  is  melted,  and  expofed  to  a  violent  fire, 
during  a  certain  time,  the  zinc  diffipates  in  vapours, 
and  even  flames  away,  if  the  heat  be  ftrong  enough  ; 
and  if  the  fire  is  long  enough  continued,  all  the  zinc 
will  be  evaporated  and  deftroyed,  fo  that  what  remains 
is  copper. 

Prince's  metal  is  made  by  melting  zinc  in  fubitance 
with  copper ;  and  all  the  yellow  compound  metals 
prepared  in  imitation  of  gold  are  no  other  than  mix- 
tures of  copper  with  different  proportions  of  that  fe- 
mimetal,  taken  either  in  its  pure  flate,  or  in  its  na- 
tural ore  calamine,  with  an  addition  fometimes  of 
iron-filings,  ire.  Zinc  itfelf  unites  moft  eafily  with 
the  copper  ;  but  calamine  makes  the  moil  ductile  com- 
pound, and  gives  the  moil  yellow  colour.  Dr  Lewis  ob- 
ferves,  that  a  little  of  the  calamine  renders  the  cop- 
per pale;  that  when  it  has  imbibed  about  T%  its  own 
weight,  the  colour  inclines  to  yellow  ;  that  the  yel- 
lownefs  increafes  more  and  more,  till  the  proportion 
comes  to  almoft  one  half;  that  on  further  augmenting 
the  calamine,  the  compound  becomes  paler  and  paler, 
and  at  lall  white.  The  crucibles,  in  which  the  fufion 
is  performed  in  large  works,  are  commonly  tinged  by 
the  matter  of  a  deep  blue  colour. 

Bell-metal  is  a  mixture  of  copper  and  tin  ;  and  tho' 
both  thefe  metals  fingly  are  malleable,  the  compound 
proves    extremely   brittle.      Copper  is    diffolved    by 
melted  tin  ealily  and  intimately,  far  more  fo  than  by 
lead.     A  fm all  portion  of  tin  renders  this  metal   dull- 
coloured,  hard,  and  brittle.     Bell-metal  is  compofed  of 
about  ten  parts  of  copper  to  one  of  tin,  with  the   ad- 
dition commonly  of  a  little  brafs  or  zinc.     A  fmall  pro- 
portion of  copper,  on  the  other  hand,  improves  the 
colour  and  confiftency  of  tin,  without  much  injuring 
its   ductility.     Pewter  is   fometimes  made  from  one 
JI.-6        parr  of  copper  and  twenty  or  more  of  tin. 
Dr  lewis's      It  has  long  been  obferved,  that  though  tin  is  fpeci- 
obfervati-    fkally    much  lighter  than  copper,  yet  the  gravity  of 
wis  on  the  tjlc  compound,  bell- metal,  is  greater  than  that  of  the 
copper  itfelf.     The  fame  augmentation  of  gravity  al- 
fo  takes  place  where  the  lighter,  metal  is  in  the  greateft 
proportion  ;  a  mixture  even   of  one  p"art  of  tin  with 
two  of  copper,  turning  out  fpecifically  heavier  than 
pure  copper.     Moil  metallic  mixtures  anfwer  to  the 
mean  gravity  of  the  ingredients,  or  fuch  as  would  re- 
fult  from  a  bare  apportion  of  parts.     Of  thofe  tried  by 
Dr  Lewis,  fome  exceeded  the  mean,  but  the  greater 
number  fell  fhort  of  it  ;  tin   and  copper  were  the  only 
ones  that  formed  a  compound  heavier  than  the  heavieft 
of  the  metals  feparately. 
White  cod-      White  copper  is  prepared  by  mixing  together  equal 
per.        '    parts  of  arfenic  and  nitre,  injecting  the  mixture  into 
a  red-hot  crucible,  which  is  to  be  kept  in  a  moderate 
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fire  till  they  fubfide,  and  flow  like  wax.     One  part       Iron. 

of  this  mixture  is  injected  upon  four  parts  of  melted  ' s/ — 

copper,  and  the  metal,  as  foon  as  they  appear  tho- 
roughly united  together,  immediately  poured  out.  The 
copper,  thus  whitened,  is  commonly  melted  with  a 
conliderable  proportion  of  lilver,  by  which  its  colour 
is  both  improved  andrendered  more  permanent.  The 
white  copper  of  China  and  Japan  appears  to  be  no 
other  than  a  mixture  of  copper  and  arfenic.  GeofFroy 
relates,  that,  on  repeated  fulions,  it  exhaled  arfenical 
fumes,  and  became  red  copper,  lofmg  with  its  white- 
nefs,  one  feventh  of  its  •weight. 


§4.     I  R 


0    N. 


Iron  is  a  metal  of  a  greyifh  colour ;  foon  tarniihing 
in   the  air   into  a  dufky  blackifh  hue  ;  and  in  a  ihort 
time    contracting  a  yellowiih,  or  reddiih  raft.     It  is 
the  hardeil  of  all  metals  :  the  moft  elaftic  ;  and,  except-        _  « 
ing  platina,  the  moft  difficult  to  be  fufed.     Next  to  Tenacityof 
gold,  iron  has  the  greateft  tenacity  of  parts ;  an  iron  its  parts, 
wire,  the  diameter   of  which  is  the   tenth  part  of  an 
inch,  being  capable  of  fuftaining  450  pounds.     Next 
to  tin,  it  is  the  lighteft  of  all  the  metals,  lofing  between 
a  feventh  and  eighth  part  of  its  weight  when  immerfed 
in  water.    When  very  pure,  it  may  be  drawn  into  wire 
as  fine  as  horfe-hair  ;  but  is  much  lefs  capable  of  being 
beaten  into  thin  leaves  than  the  other  metals,  except- 
ing only  lead, 

Iron  grows  red-hot  much  fooner  than  any  other 
metal  ;  and  this,  not  only  from  the  application  of  ac- 
tual fire,  but  likewife  from  itrong  hammering,  fric- 
tion, or  other  mechanic  violence.  It  neverthelefs  melts 
the  moft  difficultly  of  all  metals  except  manganefe  and 
platina;  requiring,  in  its  moft  fufible  ftate,  an  in- 
tenfe,  bright,  white  heat.  When  perfectly  malleable, 
it  is  not  fufible  at  all  by  the  heat  of  furnaces,  without 
the  addition  or  the  immediate  contact  of  burning  fuel ; 
and,  when  melted,  lofes  its  malleability  :  all  the  com- 
mon operations  which  communicate  one  of  thefe  qua- 
lities deprive  it  at  the  fame  time  of  the  other ;  as  if 
fulibility  and  malleability  were  in  this  metal  incompa- 
tible. When  expofed  to  the  focus  of  a  large  burning 
mirror,  however,  it  quickly  fufed,  boiled,  and  emit- 
ted an  ardent  fume,  the  lower  part  of  which  was  a 
true  flame.  At  length  it  was  changed  into  a  blackifh 
vitrified  fcoria. 

From  the  great  waite  occafioned  by  expofmg  iron  ironacom- 
to  a  red  but  efpecially  to  a  white  heat,  this  metal  ap-  bufHble 
pears  to  be  a  combuftible  fubftance.  This  combuftion  fubilancc. 
is  maintained,  like  that  of  all  other  combuftible  fhb- 
ftances,  by  contacl  of  air.  Dr  Hook,  having  heated 
a  bar  of  iron  to  that  degree  called  white  heat,  he  pla- 
ced it  upon  an  anvil,  and  blowed  air  upon  it  by  means 
of  bellows,  by  which  it  burnt  brighter  and  hotter. 
Expofed  to  a  white  heat,  it  contracts  a  femivitreous 
coat,  which  burfls  at  times,  and  flies  off  in  fparkles. 
No  other  metallic  body  exhibits  any  fuch  appear- 
ance. On  continuing  the  fire,  it  changes  by  de- 
grees into  a  dai\k  red  calx,  which  does  not  melt  in 
the  moft  vehement  heat  procurable  by  furnaces,  and, 
if  brought  into  fulion  by  additions,  yields  an  opaque 
black  glafs.  When  ftrongly  heated,  it  appears  co- 
vered on  the  furface  with  a  foft  vitreous  matter  like 
varniih.     In  this  ftate,  pieces  of  it  cohere;  and,  on 
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being  hammered  together,  weld  or  unite,  without  difco- 
vering  a  juncture.  As  iron  is  the  only  metal  which  ex- 
habits  this  appearance  in  the  fire,  fo  it  is  the  only  one 
capable  of  being  welded.  Thofe  operations  which 
prevent  the  fuperficial  fcorification.  deprive  itlikewife 
of  this  valuable  property  :  which  maybe  reftored  again, 
by  fuffering  the  iron  to  refume  its  vitreous  afpect  ; 
and,  infome  meafure,  by  the  interpofition  of  foreign 
vitrefcible  matters  ;  whilft  none  of  the  other  metals  will 
unite  in  the  fmalleft  degree,  even  with  its  own  fcoria. 

Iron  expands  the  leait  of  all  metals  by  heat.  In  the 
aft  of  fufion,  inflead  of  continuing  to  expand,  like  the 
other  metals,  it  fhrinks ;  and  thus  becomes  fo  much 
more  denfe,  as  to  throw  up  fuch  part  as  is  unmelted  to 
the  fin-face  ;  whilft  pieces  of  gold,  filver,  copper,  lead, 
or  tin,  put  into  the  refpective  metals  in  fufion,  link 
freely  to  the  bottom.  In  its  return  to  a  confiilent 
Hate,  inflead  of  fhrinking  like  the  other  metals,  it 
expands  ;  feniibly  riling  in  the  veffel,  and  affuming  a 
convex  furface,  while  the  others  become  concave.  This 
property,  firft  obferved  by  Ranmur,  excellently  fits  it 
for  receiving  impreffiens  from  moulds.  By  the  in- 
creafe  of  bulk  which  the  metal  receives  in  congelation, 
it  is  forced  into  the  minuteft  cavities,  fo  as  to  take 
the  impreffion  far  more  exactly  than  the  other  metals 
which  fhrink. 

Iron  is  diffolved  by  all  the  metals  made  fluid,  ex- 
cept lead  ;  though  none  of  them  act  fo  powerfully  up- 
on it  as  gold  :  but,  as  Cramer  obferves,  if  the  iron 
contains  any  portion  of  fulphur,  it  can  fcarcely  be  made 
to  unite  at  all  with  gold. 

Among  the  femimetallic  bodies,  it  is  averfe  to  an 
union  with  mercury  ;  no  method  of  amalgamating  thefe 
two  having  yet  been  difcovered  ;  though  quicklilver, 
in  certain  circumftanccs,  feems  in  fome  fmall  degree 
to  act  upon  it.  A  plate  of  tough  iron,  kept  immerfed 
in  mercury  for  fome  days,  becomes  brittle  ;  and  mer- 
cury will  often  adhere  to  and  coat  the  ends  of  iron 
peftles  ufed  in  triturating  certain  amalgams  with  faline 
liquors.  Mr  Jones  has  alfo  difcovered,  that  by  plun- 
ging iron,  while  heated  to  an  intenfe  white  heat,  into 
mercury,  the  latter  will  adhere  to  the  furface  of  the 
iron,  and  completely  filver  it  over. 

Next  to  mercury,  zinc  is  the  molr.  difficultly  com- 
bined with  iron  ;  not  from  any  natural  indifpofition  to 
unite,  but  from  the  zinc  being  difficultly  made  to  fu- 
ftain  the  heat  requilite.  The  mixture  is  hard,  fome- 
what  malleable,  of  a  white  colour  approaching  to  that 
of  filver.  Regulus  of  antimony,  as  foon  as  it  melts, 
begins  to  act  on  iron,  and  diflblvesa  coniiderable  quan- 
tity. If  the  regains  be  ftirred  with  a  iron  rod,  it 
will  melt  off  a  part  of  it.  Arfenic  likewife  eafily 
mingles  with  iron,  and  has  a  ftrong  attraction  for  it  ; 
forfaking  all  the  other  metals  to  unite  with  this.  It 
rende-  *  the  iron  white,  very  hard,  and  brittle. 

This  metal  is  the  balls  of  the  fine  bine  pigment,  cal- 
led, from  the  place  where  it  was  firft  difcovered,  Ber- 
lin or  Pruffian\A\.\t.  This  colour  was  accidentally  dif- 
covered about  the  beginning  of  the  prefent  century,  by 
a  chemift  of  Berlin,  who,  having  fuccefhvely  thrown 
upon  the  ground  feveral  liquors  from  his  laboratory, 
was  much  furprifed  to  fee  it  fuddently  ftained  with  a 
beautiful  blue  colour.  Recollecting  what  liquors  he 
had  thrown  out,  and  obferving  the  fame  effects  from 
a  firailar  mixture,  he  prepared  the  blue  for  the  ufe  of 


painters  •,  who  found  that  it  might  be  fubftituted  to  ul- 
tramarine, and  accordingly  have  ufed  iteverfince. 

Several    chemifts  immediately  endeavoured  to  dif- 
cover  the  compofition  of  this  pigment ;  and  in  the  year 
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1724  Dr  Woodward  publifhed    the  following  procefs,  cept  for. 
in  the  Philofophical  Tranfactions,  formakingit.  "  Al- 
kalize together  four  ounces  of  nitre,  and  as  much  tar- 
tar as  is  directed  for  charcoal  (n°  779).  Mix  this  alkali 
well  with  four  ounces  of  dried  bullocks  blood  ;   and  put 
the  whole  in  a  crucible  covered  with  a  lid,  in  which 
there  is  a  fmall  hole.    Calcine  with  a  moderate  heat,  till 
the  blood  be  reduced  to  a  perfect  coal ;  that  is,  till  it  e- 
mits  no  more  fmoke  or  flame  capable  of  blackening  any 
white  bodies   that    are  cxpofed   to    it.     Increafe   the 
fire  towards  the   end,  fo  that  the  whole  matter   con- 
tained in  the  crucible    fhall   be  moderately,   but  fen- 
fibly,  red. 

"  Throw  into  two  pints  of  water  the  matter  con- 
tained in  the  crucible,  while  yet  red,  and  gave  it  half 
an  hour's  boiling  :  decant  this  firit  water  ;  and  pour 
more  upon  the  black  charry  coal,  till  it  becomes  almoft 
iniipid.  Mix  together  all  thefe  waters  ;  and  reduce 
them,  by  boiling,  to  about  two  pints. 

"  Diifolve  alfo  two  ounces  of  martial  vitriol,  and 
eight  ounces  of  alum,  in  two  pints  of  boiling  water. 
Mix  this  folution  when  hot  with  the  preceding  lixivium 
alfo  hot.  A  great  effervefcence  will  then  be  made  : 
the  liquors  will  be  rendered  turbid  ;  and  will  become 
of  a  green  colour,  more  or  lefs  blue  ;  and  a  precipi- 
tate will  be  formed  of  the  fame  colour.  Filtrate,  in 
order  to  feparate  this  precipitate  ;  upon  which  pour 
fpirit  of  fait,  and  mix  them  well  together  ;  by  which 
means  the  precipitate  will  become  of  a  fine  blue  colour. 
It  is  neceflary  to  add  rather  too  much  of  the  fait  than 
too  little,  and  till  it  no  longer  increafes  the  beauty  of 
the  precipitate.  The  next  day  wafh  this  blue,  till  the 
watercomesoff  from  it  iniipid;  and  then  gently  dry  it."       Il(; 

Mr  Geoffroy  was  the  firft  who  gave  any  plauiible  Mr  Geof- 
theory  of  this  procefs,  or  any  rational  means  of  im-  froy'stheo- 
provingit.  He  obferves,  that  the  Prullian  blue  is  no  ry. 
other  than  the  iron  of  the  vitriol  revived  by  the  in- 
flammable matter  of  the  alkaline  lixivium,  and  per- 
haps a  little  brightened  by  the  earth  of  alum  ;  that  the 
green  colour  proceeds  from  a  part  of  the  yellow  fer- 
ruginous clax,  or  ochre,  unrevived,  mixing  with  the 
blue;  and  that  the  fpirit  of  fait  diiiblves  this  ochre 
more  readily  than  the  blue  part  ;  though  it  will  dif- 
folve  that  alio  by  long  flanding,  or  if  ufedin  too  large 
quantity.  From  thefe  principles,  he  was  led  to  in- 
creafe  the  quantity  of  inflammable  matter  ;  that  there 
might  be  enough  to  revive  the  whole  of  the  ferrugi- 
nous  ochre,  and  produce  a  blue  colour  at  once,  with- 
out the  ufe  of  the  acid  fpirit.  In  this  he  perfectly  fuc- 
ceeded  ;  and  found,  at  the  fame  time,  that  the  colour 
might  be  rendered  of  any  degree  of  deepnefs,  or  light- 
nefs,  at  pleafure.  If  the  alkali  is  calcined  with  twice 
its  weight  of  dried  blood,  and  the  lixivium  obtained 
from  it  poured  into  a  folution  of  one  part  of  vitriol  to 
fix  of  alum,  the  liquor  acquires  a  very  pale  blue  co- 
lour, and  depofits  as  pale  a  precipitate.  On  adding 
more  and  more  of  a  frefh  folution  of  vitriol,  the  co- 
lour becomes  deeper  and  deeper,  almoft  to  blacknefs. 
He  imagines,  with  great  probability,  that  the  blue  pig- 
ment, thus  prepared,  will  prove  more  durable  in  the 
air,  mingle  more  perfectly  with  other  colours,  and  be 
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lefs  apt  to  injure  the  luftre  of  fuch  as  are  mixed  with 
or  applied  in  its  neighbourhood,  than  that  made  in  the 
common  manner  ;  the  tarnifh  to  which  common  Pruf- 
lian blue  is  fubject,  feemingto  proceed  from  the  acid, 
which  cannot  be  Separated  by  any  ablution. 

He  takes  notice  of  an  amuling  phenomenon  which 
happens  upon  mixture.  When  the  liquors  are  well 
ftirred  together;  and  the  circular  motion,  as  foon  as 
poflible,  flopped;  fome  drops  of  folution  of  vitriol, 
(depurated,  by  long  fettling),  let  fall  on  different  parts 
of  the  furface,  divide,  fpread,  and  form  carious  repre- 
sentations of  flowers,  trees,  ihrubs,  flying  infects,  &c. 
in  great  regularity  and  perfection.  Thefe  continue 
10  or  12  minutes  :  and  on  flirring  the  liquor  again, 
and  dropping  in  fome  more  of  the  folution  of  vitriol, 
are  fucceeded  by  a  new  picture. 

This  theory  is  confirmed  by  Mr  Macquer,  in  a  Me- 
moir printed  in  the  year  1752.  He  obferves,  that 
the  quantity  of  phlogifton  communicated  to  the  iron 
in  this  procefs  is  fo  great,  as  not  only  to  caufe  the  me- 
tal refill  in  a  great  meafure  the  action  of  acids,  and 
become  totally  unaffected  by  the  magnet  ;  but  by  a 
flight  calcination  it  becomes  entirely  limilar  to  other 
iron,  and  is  at  once  deprived  of  its  blue  colour.  He 
further  obferves,  that  fire  is  not  the  only  means  by 
which  Pruflian  blue  may  be  deprived  of  all  the  proper- 
ties which  diftingnilh  it  from  ordinary  iron.  A  very 
pure  alkali  produces  the  fame  effect.  He  has  alfo  dis- 
covered, that  the  alkali  which  has  thus  deprived  the 
Pruflian  blue  of  all  the  properties  which  diltinguilh 
it  from  ordinary  iron,  becomes,  by  that  operation, 
entirely  limilar  to  the  phlogifticated  alkali  ufed  for 
the  preparation  of  Pruflian  blue. 

By  a  more  particular  examination,  he  found,  that 
the  alkali  might  become  perfectly  faturated  with  the 
colouring  matter  ;  fo  that,  when  boiled  on  Pruflian 
blue,  it  extracted  none  of  its  colour.  When  the  fait 
was  thus  perfectly  faturated,  it  feemed  no  longer  to 
pofTefs  any  alkaline  qualities.  If  poured  into  a  folution 
of  iron  in  any  acid,  a  fingle,  homogeneous,  and  perfect 
precipitate,  was  formed  ;  not  green,  as  in  Dr  Wood- 
ward's procefs,  but  a  perfect  Pruflian  blue  ;  which 
needed  no  acid  to  brighten  its  colour.  A  pure  acid 
added  to  the  alkali  was  not  in  the  leaft  neutralized, 
nor  in  the  leaft  precipitated  the  colouring  matter. 
From  hence  Mr  Macquer  concludes,  that, in  the  making 
of  Pruflian  blue,  vitriol  is  decompofed  ;  becaufe  the  iron 
has  a  ftrong  attraction  for  the  colouring  matter,  as 
well  as  the  acid  for  the  alkali ;  and  the  firm  of  the  at- 
traction of  the  acid  to  the  alkali,  joined  to  that  of  the 
iron  for  the  colouring  matter,  is  greater  than  the  fingle 
attraction  of  the  acid  to  the  metal. 

Another  very  important  phenomenon  is,  that  earths 
have  not  the  fame  attraction  for  this  colouring  matter 
that  metallic  fubftances  have.  Hence,  if  an  alkali  fa- 
turated with  this  colouring  matter  be  poured  into  a  fo- 
lution of  alum,  no  decompofition  is  effected,  nor  any 
precipitate  formed.  The  alum  continues  alum,  and 
the  alkali  remains  unchanged.  From  this  experiment 
Mr  Macquer  concludes  that  alum  does  not  directly  con- 
tribute to  the  formation  of  the  Pruflian  blue.  The 
purpofe  he  thinks  it  anfwers  is  as  follows.  Fixed  al- 
kaline falts  can  never  be  perfectly  faturated  with  phlo- 
giftic  matter  by  calcination  ;  alkalies,  therefore,  though 
calcined  with  inflammable  fubftances,  fo  as  to  make  a 
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line.     Hence,   when  mixed  with  a  folution  of  green' " ' 

vitriol,  they  form,  by  their  purely  alkaline  part,  a  yel- 
low precipitate,  fo  much  more  copious,  as  the  alkali 
is  lei's  faturated  with  phlogifton.  But  nothing  is  more 
capable  of  fpoiling  the  fine  colour  of  the  Pruflian  blue 
than  an  admixture  of  this  yellow  precipitate  :  it  is 
therefore  neceflary  to  add  a  quantity  of  alum,  which 
will  take  up  the  greateft  part  of  the  purely  alkaline 
fait,  and  of  confequence  the  quantity  of  yellow  fer- 
ruginous precipitate  is  much  diminifhed.  But  the 
earth  of  alum,  being  of  a  fine  fhining  white,  does  not 
in  the  leaft  alter  the  purity  of  the  blue  colour,  but  is 
rather  neceflary  to  dilute  it.  From  all  this  it  follows, 
that  it  is  a  matter  of  indifference  whether  the  green 
precipitate  is  to  be  again  diflolved  by  an  acid,  or  the 
alkaline  part  of  the  lixivium  faturated  with  alum 
or  with  an  acid,  before  the  precipitate  is  formed. 
The  latter  indeed  feems  to  be  the  moft  eligible  me- 
thod. Q 

Moft  alkalies  obtained  from  the  aihes  of  vegetables,  Biue  pro- 
being    combined,  by  their  combuftion,  with  a  portion  ducible 
of  inflammable  matter,    are  capable    of  furnifhing   a  irom  otner 
quantity  of  Pruflian  blue,  proportionable  to  the  quan-  allies, 
tity  of  colouring  matter  they    contain,  even  without 
the  neceifity  of  mixing  them  with  a  folution  of  iron  ; 
becaufe  they  always  contain  a  little  of  this  metal  dif- 
folved,  fome  of  which  may  be  found  in  almoft  *11  ve- 
getables ;    therefore  it  is   fuflkient  to   faturate  them 
with  an  acid.     Henckel  obferved  the    production  of 
this  blue  in  thefaturation  of  the  foflife  alkali,  and  re- 
commended to  chemifts  to  inquire  into  its  nature.  1171 

The  theories  of  Geoffroy,  Macquer,  &c.  however,  MrScheele 
withrefpect  to  Pruflian  blue,  have  now  given  place  to  difcovers 
that  of  Mr  Scheele  ;  who  has  examined  the  fubftance  .the  colour_ 
with  the  utmoft  care,  and  found  the  colouring  matter  0f  pruflia« 
to  confift  of  an  extremely  volatile  fubftance,  capable  of  blue, 
uniting  with  and  neutralizing  alkalies,  but  eafily  ex- 
pelled from  them  by  any  other  acid,  even  by  that  of      n^ 
fixed  air.     Fie  begins  his   diiTertation  on    this  fubject  Lixivium 
by  obferving,  that  the  folution  of  alkali  calcined  with  fanguinis- 


dried  blood,  which  he  calls  lixivium  fanguinis,  by  ex- 


lofes  its  co- 
r  louring 


pofure  to  the  air,  lofes  its  property   of  precipitating 
the  iron  of  a  blue  colour  ;  and  that  the  precipitate  thus  expofure  to 
obtained  is  entirely  foluble  in  the  acid.     In    order  to  the  ajr. 
determine  whether  the  air  had  thus  undergone  any 
change,  he  put  fome  newly  prepared  lixivium  into  a 
glafs  veflel  well  fealed  with  rofin  ;  but  after  fome  time 
finding  no  change  on  the  lixivium,  or  on  the  air  con- 
tained in  the  veflel,  he  began  to  think  that  this   might 
be  occafioned  by  the  abfence  of  fixed  air,  which  always       XI-, 
abounds  in   the  open  atmofphere,  though  not  in  any  Suppofed 
confined  portion  of  it,  at  leaft  in  an  equal  proportion,  to  arife 
Having  therefore  filled  a  glafs  veflel  with  fixed  air,  he  from  the 
poured  into  it  a  little  lixivium  fanguinis  ;  and  next  day  ^ed,ai^ 

found,  that  it  threw  down  from  preen  vitriol  a  preci-  a        ,e    . 

-i       riii-  -i         ?rr-  ii  -ii      from  the  at-, 

pitate  entirely  foluble  in  acids.     With  other  acids  he  morphere. 

obtained  no  precipitate.  -  H74 

On  inverting  the    experiment,    and  mixing  fome  The  matter 

green  vitriol  with  lixivium  fanguinis,  the  mixture  grew  fixed  by  the 

yellow  ;  and  he  found    this  addition  capable  of  fixing  addltlon  of 

the  colouring  matter  fo  that  neither  the  acid  of  fixed  ^^J^l^' 

air  nor  any  other  could  expel  it  from  the  alkali.     For  the  lixivi- 

having  poured  the  mixture  abovementioned  into  a  fo-  Um. 

lution  of  green  vitriol,  and  afterwards  fup£rfaturated 
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the  lixivium  with  acid,  he  obtained  aconfiderable  quan- 
tity of  blue.  To  the  fame  lixivium  fanguinis,  in  which 
a  fmall  quantity  of  green  vitriol  was  diilblved,  he  after- 
wards added  of  the  other  acids  fomewhat  more  than 
was  neceffary  for  its  faturation  ;  and  though  this  was 
done,  a  conliderable  quantity  of  Pruffian  blue  was  af- 
terwards obtained.  Again,  having  precipitated  a  fo- 
lution  of  green  vitriol  with  alkali,  and  boiled  the  pre- 
cipitate for  fome  minutes  in  lixivium  fanguinis,  part 
of  it  was  diffolved  :  the  filtered  lixivium  underwent  no 
change  when  expofed  to  the  open  air  or  to  the  aerial 
acid,  and  precipitated  the  ioluiion  of  vitriol  of  a  blue  ; 
and  though  the  lixivium  was  fuperfaturated  with  acid, 
and  fome  green  vitriol  add'd,  a  very  beautiful  Pruffian 
blue  was  obtained.  This,  however,  will  not  hold  when 
a  perfectly  dephlogifticated  calx  of  iron  is  employed, 
of  which  none  can  be  dilfolved  by  the  lixivium  fangui- 
nis ;  nor  will  any  Pruilian  blue  be  obtained  by  preci- 
pitating with  lixivium  fanguinis  a  perfectly  dephlogi- 
fticated folution  of  iron  in  nitrous  acid. 

To  determine  what  had  become  of  the  colouring 
matter  in  thofe  experiments  where  it  feemed  to  have 
been  diilipated,  fome  lixivium  fanguinis  was  poured  in- 
to a  veflcl  filled  with  aerial  acid.  It  was  kept  well 
corked  during  the  night,  and  next  day  a  piece  of  pa- 
per dipped  in  a  folution  of  green  vitriol  was  fixed  to 
the  cork,  pencilling  it  over  with  two  drops  of  a  folu- 
tion of  alkali  in  water.  The  paper  was  thus  foon  co- 
vered with  precipitated  iron  ;  and  on  being  taken  out 
two  hours  afterwards,  and  dipped  in  muriatic  acid,  be- 
came covered  with  moft  beautiful  Pruilian  blue.  The 
fame  thing  happened  when  lixivium  fanguinis  fuperfa- 
turated with  vitriolic  acid  v/as  employed  ;  for  in  this 
cafe  alfo  the  air  was  filled  with  the  colouring  matter 
capable  of  being  in  like  manner  abforbed  by  the  calx 
of  iron.  But  though  from  thefe  experiments  it  is  plain 
that  acids  expel  this  colouring  fubftance  from  the 
lixivium,  a  given  quantity  of  air  is  only  capable  of 
receiving  a  certain  quantity  of  it ;  for  the  fame  mix- 
ture removed  into  another  veffel  imparts  the  colouring 
property  to  the  air  it  contains  according  to  its  quan- 
tity. On  putting  perfectly  dephlogifticated  calx  of 
iron  upon  the  papers,  no  Pruilian  blue  was  formed ; 
but  the  muriatic  acid  dilfolved  the  calx  entirely. 

Our  author  having  now  allured  himfelf  that  acids 
really  attract  the  alkali  more  than  the  colouring  mat- 
ter, proceeded  to  try  the  effects  of  diftillation.  Ha- 
ving therefore  fuperfaturated  fome  lixivium  fanguinis 
with  vitriolic  acid,  be  diftillcd  the  mixture  in  a  glafs 
retort  with  a  gentle  fire.  When  about  one-third  had 
paffed  over,  he  changed  the  receiver,  and  continued 
the  operation  till  one-half  was  diftilled.  The  firft  pro- 
duct had  a  peculiar  tafte  and  fmell  ;  the  air  in  the  re- 
ceiver was  filled  with  colouring  matter,  and  the  aque- 
ous fluid  was  alfo  ftrongly  impregnated  with  it,  as  ap- 
peared by  its  forming  a  fine  Pruffian  blue  with  phlogi- 
fticated  calx  of  iron.  Part  of  it  being  expofed  to  the 
open  air  for  fome  hours,  entirely  loft  its  power,  and  the 
product  of  the  fecond  operation  was  no  other  than  wa- 
ter mixed  with  a  little  vitriolic  acid. 

The  next  ftep  was  to  procure,  if  poffible,    the  co- 
louring matter    by   itfelf;  and    this  he  attempted   to 
obtain  from  the  Pruffian  blue,  rather  than   the   lixi 
vium  fanguinis,  as  he  would  thus  not  only   avoid  the 
troublefome  calcination  of  the  alkali  and  blood,  but 
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obtain  the  colouring  matter  im  much  larger  quantity 
than  could  be  done  from  the  lixivium.     On  examining 
feveral  kinds  of  this  pigment,  he  found  in  them  evi- 
dent marks  of  fulphur,  volatile  alkali,  vitriolic  acid,  and 
volatile  fulphnrcous  acid  ;  all  of  which  fubftances  are  to 
be  found  in  the  lixivium  fanguinis  as  well  as  in  that  of 
foot,  and  adhere  to  the  precipitate  in  the  preparation 
of  Pruffian  blue.     Finding,  however,  that  he  could  not 
obtain  his  purpofe  by  any  kind  of  analyfis  of  thefe  by 
fire  alone,  he   had  recourfe  to  a  neutral  fait  uftd  by 
chemiftsfor  difcovering  iron  in  mineral  waters.    This  Neutral 
is  formed  by  digefting  C2iiftic  fixed  alkali  on  Pruffian  fait  fordif- 
blue,  which  effectually  extracts  the  colour  from  it  even  covering 
in  the  cold,  in  a  very  lhort  time,  and  being  neutralized,  iron  in  mi" 
may  ealily  be  reduced  into  a  dry  form.     But  it  is  not  ~ 
entirely  to  be  depended  upon  for  this   purpofe;  for  it 
always  contains  lbme  iron  which  indeed  is  the  medium 
of  its  connection  with  the  alkali.     The  lixivium  fan- 
guinis is  preferable,  though   even  this  contains  fome 
iron,  as  well  as  the  lixivium  of  foot;  our  author's  ex- 
periments, however,  were  made  with  the  neutral  fait, 
for  thereafon  already  mentioned. 

1  An  ounce  of  the  fait  was  diiTblved  in  a  glafs  re-  Effects  of 
tort  in  four  ounces  of  water,  afterwards  adding  three  diflilling 
drachms  of  concentrated  vitriolic  acid  ;  and  the  mix-  this  fait 
tare  was  diftilled  with  a  gentle  fire.  The  mafs  grew  %Vth  0l1  o£ 
thick  as  foon  as  it  began  to  boil ;  from  a  great  quan-  Vltn0  ■ 
tity  of  Pruffian  blue,  a  quantity  of  the  colouring  mat- 
ter appeared  by  the  fmell  to  penetrate  the  lute:  and 
part  of  it  was  abforbed  by  the  air  in  the  receiver,  as  in 
former  experiments.  The  diftillation  was  continued 
till  about  an  ounce  had  palled  into  the  receiver.  The 
blue  mafs  remaining  in  the  retort  was  put  into  a  ftrain- 
er,  and  a  piece  of  green  vitriol  put  into  the  liquid 
which  palled  through  ;  but  by  this  laft  no  Prulfian 
blue  was  produced.  The  blue  which  remained  in  the 
filler  was  again  treated  with  lixivium  tartari :  the  fo- 
lution freed  from  its  ochre  by  filtration,  and  the  clear 
liquor  committed  a  fecond  time  to  diftillation  with  vi- 
triolic acid.  Pruffian  blue  was  again  feparated^  though  in 
fmaller  quantity  than  before,  and  the  colouring  matter 
came  over  into  the  receiver.  After  one  third  of  the 
matter  had  paffed  over,  that  whicli  had  been  obtained 
byr  the  firft  diftillation  was  added  to  it,  the  Pruffian 
blue  was  feparated  from  the  lixivium  in  the  retort, 
and  extracted  a  third  time.  Some  Pruffian  blue  was 
formed  again,  though  in  much  fmaller  quantity  ;  whence 
it  is  apparent  that  Pruffian  blue  may  at  laft  be  totally 
decompofed  by  means  of  alkali.  Lime,  or  terra  pon- 
derofa,  likewife  extract  the  blue  colour,  and  fhow  the 
fame  phenomena  as  alkali*  I:rj>2 

With  volatile  alkali  a  compound,  conlifting  of  the  Colouring 
alkali,  iron,  and  colouring  matter,  is  formed,  which  matter  n- 
ihows  the  fame  phenomena  with  that  formed  with  nitcswith 
fixed  alkali.  By  diftilktion  per  ft  after  it  has  been™15 
dilfolved  in  water,  the  liquor  grows  thick  in  confe- 
qnence  of  a  reparation  of  Pruffian  blue,  and  volatile  al- 
kali panes  over  into  the  receiver.  This  volatile  fpi- 
rit  is  impregnated  with  the  colouring  matter;  it  is 
not  precipitated  by  lime  water  ;  but  green  vitriol  is 
precipitated  by  it  ;  and  on  adding  an  acid,  Pruffian 
bine  i  formed.  If  a  piece  of  pzper,  dipped  in  afo- 
lution  ~f  green  vitriol,  be  expoled  to  the  v?pour  of 
this  alkali,  it  is  foon  decompofed  ;  and  if  the  fame  be- 
pencilled  over  with  muriatic  acid,  itinftamly  becomes 
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blue.     On  expofmg  the  liqtior  to  the  open  air,  it  all 
evaporates,  leaving  pure  water  behind. 

As  in  all  the  operations  with  vitriolic  acid  hitherto 
related,  fome  fmall  quantity  of  it  paiies    into  the  re- 
ceiver, our  author  fhows  how  to  deprive  the  colouring 
matter,  of  that  vitriolic  taint.     For   this  purpofe  no- 
thing more  is  neceilary  than  to  put  a  little    chalk  into 
the  nutter,  and  rediftii  it  with  a  very  gentle  heat ;  the 
acid  unites  with  the  chalk,  and  the  colouring  matter 
goes  over  in  its  greateft  purity.     In  order  to  hinder, 
as  much  as  poflible,  the  efcape  of  the  volatile  colour- 
ing matter  through  the  lute,  he  makes  ufe  of  a  fmall 
receiver,   putting  into   it  a  little  diltiiled  water,  and 
placing  it  lb  that  the   greater  part  {hall  be  immerfed 
in  cold  water  during  the  operation.     The  water  im- 
pregnated with  this  colouring  matter  has  a  peculiar 
but  not  difagreeable  fmell,  a  tafte  fomewhat  approach- 
ing to  fweet,  and  warm  in  the    mouth,    at  the  fame 
time  exciting  cough.     When  rectified  as  above  direct- 
ed, it  appears  to  be  neither  acid  nor   alkaline;  for  it 
neither  reddenspaper  dyed  with  lacmus,  nordoes  itre- 
ftore  the  colour  of  fuch  paper  after  it  has  been  made 
red  ;    but  it  renders  turbid  the  folutions  of  foap  and 
hepar  fulphuris.     The  fame  liquor  mixed  with    fixed 
alkali,  though  it  contains  a  fuperabundance  of  colour- 
ing matter,  reftores  the  blue  colour  of  paper  reddened 
by  an  acid.       By  diftillation  to  drynefs,    there  goes 
over  a  part  of  the  colouring  matter  which  difengages 
itfelf  from  the  alkali ;  the  reliduum  is  foluble  in  water, 
and  has  all  the  properties  of  the  beft  lixivium  fangui- 
nis;  but,  like  the  true  lixivium,  it  is  decompofed    by 
all  the  acids,  even  by  that  of  fixed  air.     With  cauflic 
volatile  alkali   it   forms  a  kind  of  ammoniacal  fait; 
'  which,  however,  always  fmells  volatile,  though  the  co- 
louring matter  be  in  ever  fo  great  proportion.     By 
.  diftillation  the  whole  inftantly  rifes,  and  nothing  but 
pure  water  is  left  in  the  retort. 

Magnefia  precipitated  from  Epfom  fait  by  canftic 
volatile  alkali,  was  diffolved  in  the  colouring  matter  by 
allowing  them  to  ftand  together  for  feveral  days  in  a 
warm  clofe  bottle.  On  expofure  to  the  open  air,  the 
magnefia  feparated  from  it  by  its  fupcrior  attraction 
for  aerial  acid,  and  formed  on  the  furface  of  the 
water  a  pellicle  like  that  of  cream  of  tartar.  This 
folution  was  likewife  decompofed  by  alkalies  and  lime- 
water. 

The  colouring  matter  diffolves  but  a  very  fmall 
quantity  of  terra  ponderofa,  which  may  be  after- 
wards precipitated  by  vitriolic  and  even  by  aerial 
acid. 

Pure  clay,  or  the  bafis  of  alum,  is  not  attacked  by 
it.  Lime  is  diffolved  in  a  certain  quantity.  The  iu- 
perabundant  portion  lhould  be  feparated  by  filtration  ; 
and  as  the  liquor  contains,  befides  the  combined  lime, 
the  portion  which  water  itfelf  is  able  to  take  up,  in 
order  to  free  it  from  this,  precifely  the  fame  quantity 
of  water  impregnated  with  aerial  acid  is  to  be  added 
as  is  requifite  for  precipitating  an  equal  quantity  of 
lime-water.  The  colouring  matter,  thus  faturated 
with  lime,  is  to  be  filtered  again,  and  then  to  be  pre- 
ferved  in  a  well  clofed  bottle  to  prevent  the  accefs  of 
fixed  air.  This  folution  is  decompofed  by  all  the 
acids,  and  by  the  pure  or  cauftic  alkalies.  By  diftilla- 
tion the  colouring  matter  rifes,  and  nothing  but  pure 
lime  is  left  in  the  retort. — This  folution  of  lime   ap- 
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pears  to  our  author  to  be  fo  perfectly  faturated,  that  he 
employed  it  in  preference  to  any  other  in  the  experi- 
ments he  made  on  metals,  and  which  we  are  now  about 
to  relate. 
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From  the    trials   made  by  Mr  Scheele,  it  appears  the  moll 
that  the  colouring  matter  has  no  effect  upon   any  me-  proper  for 
tal  or  metallic  lolution.  excepting  thofe  of  lilver  and  experi- 
quLkfilver  in  nitrous  acid,  and  that  of  iron  in  fixed  mentis  on 
air.     The  firft  is  precipitated  in  a  white  powder :  the 
fecond  in    a  black   one ;  and  the  third   allumes  a  fea- 
green  colour,  which  afterwards  turns  to  blue.     With 
metallic  calces  it  produces  the   following  phenomena. 

1.  Gold  precipitated  by  aerated  alkali  becomes  white. 

2.  The  fixed  air  is  difengaged  from  a  precipitate  0f  te<*b5r.tne 
lilver  with  a  flight  efferveicence.  3.  Calx  of  mercury  ™a!"nn,s? 
is  diffolved,  and  yields  cryftals  by  gentle  evaporation.      II9'a 

4.  The  calx  of  copper  precipitated  by  aerated    alkali  its  effects 
eftervefces,  and  alliimes  a  faint  citron  colour.    5.  Calx  of  on  metal- 
iron  precipitated  from  its  folution  in  the  vitriolic  acid  lic  calces; 
by  the  fame  alkali,  eftervefces,  and  affumes  a  dark  blue 
colour.     6.    Precipitated   cobalt  fhows  fome   figns  of 
effervefcence,  and  changes  into  a  yellowifh  brown  co- 
lour.    The  other  calces  are  not  acted  upon.  1193 

The  precipitating  liquor  abovementioned,  poured  On  metal- 
into  metallic  folutions,  produces  the  following  appear-  licfolu- 
ances  by  means  of  double  elective  attraction.  1.  Gold 
is  precipitated  of  a  white  colour,  but  by  adding  a  fu- 
perabundant  quantity  of  the  precipitating  liquor  the 
calx  is  rediffolved.  The  fecond  folution  is  colourlefs 
as  water.  2.  Silver  is  precipitated  in  form  of  a  white 
fubftance  of  the  confiftence  of  cheefe  ;  by  adding  more 
of  the  liquor  the  precipitate  is  rediffolved,  and  the  fo- 
lution is  not  decompofed  either  by  fal  ammoniac  or 
marine  acid.  3.  Corrofive  fublimate  apparently  un- 
dergoes no  change,  though  it  is  in  reality  decom- 
pounded ;  the  calx  being  diflblved  in  the  colouring 
matter.  Mercury  diflblved  in  the  nitrous  acid  wiihout 
heat,  is  precipitated  in  form  of  a  black  powder.  4. 
The  folutions  of  tin  and  bifmuth  are  precipitated,  but 
the  calx  is  not  acted  upon   by   the   colouring  matter. 

5.  The  fame  effects  are  produced  on  the  folution  of 
butter  of  antimony,  as  well  as  on  that  of  well  de- 
phlogifticated  calx  of  iron.  6.  Blue  vitriol  is  preci- 
pitated of  a  yellow  citron  colour  :  if  more  of  the  pre- 
cipitating liquor  be  added,  the  precipitate  is  redif- 
folved into  a  colourlefs  liquor  and  a  colourlefs  folu- 
tion of  the  fame  calx  is  likewife  obtained  by  volatile 
alkali.  On  adding  more  of  the  folution  of  blue  vi- 
triol, the  folution  likewife  difappears,  and  the  liquor 
affumes  a  green  colour.  Acids  diffolve  a  portion  of 
this  precipitate,  and  the  remainder  is  white.  The 
muriatic  acid  diffolves  the  precipitate  completely,  but 
lets  it  fall  again  on  the  addition  of  water.  7.  The  fo- 
lution of  white  vitriol  yields  a  white  precipitate,  which 
is  not  rediffolved  by  addition  of  the  precipitating  li- 
quor, but  is  foluble  in  acids.  Thefe  folutions  fmell 
like  the  colouring  matter,  which  may  be  feparated 
from  them  by  diftillation.  8.  Green  vitriol  is  preci- 
pitated firft  of  a  yellowifh  brown  colour,  which  foon 
changes  to  green,  and  then  becomes  blue  on  the  fur- 
face.  Some  hours  afterwards  the  precipitate  fubfides 
to  the  bottom  of  the  veffels,  and  then  the  whole  mix- 
ture turns  blue  ;  but  on  adding  any  acid  the  preci- 
pitate becomes  inftantly  blue.  If  a  very  fmall  quanti- 
ty of  green  vitriol  be  put  into  the  precipitating  liquor, 
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the  precipitate  is  entirely  diifolved,  and  the  whole  af- 
fumes  a  yellow  colourr  7.  Solution  of  cobalt  lets 
fall  a  bro'.vniih  yellow  precipitate,  which  is  not  dif- 
foived  by  adding  more  of  the  precipitating  liquor, 
neither  is  it  foluble  in  a:ids.  By  diftillation  the  co- 
louring matter  goes  over  into  the  receiver. 

Laftlv,  our  author  undertook  an  investigation  of  the 
ion  of  the  constituent  parts  of  the  colouring  matter  itfelf;   and 
conftiment  in  this  he  lucceeded  in  fuch  a  manner  as  mufc  do  ho- 
part  of  the  nour  to  his  memory,  at  the  fame  time,  that  it  promifes  to 
colouring     De  a  rta]  aa^  lading  improvement  to  feience,  by  Show- 
matter.        jng  a  mern0(j  of  preparing  this  valuable  pigment  with- 
out that  nauseous  and  horrid  ingredient,  blood,  which 
Mamma-  1S  nov/  u^e^  in  great  quantities  for  that  purpofe. — His 
bility  of  the  lirft  hint  concerning  this  matter  feems  to  have  been 
colouring    taken  from  an  obfervation  of  the  air  in  his  receiver 
matter.       accidentally  taking  fire  from  the  neighbourhood  of  a 
candle.       It  burned  without  any  expiohon,    and    he 
was  able  to  inflame  it  feveral  times  fucceflively.    Wifh- 
ing  to  know  whether  any  fixed   air  was  contained  in 
the  colouring  matter,    he  filled  a  retort  half  full  of 
the  liquor  containing  the  colouring    matter,  and  ap- 
plying a  receiver  immediately  after,  gave   the  retort 
a  brifk  heat.     As  foon  as  the  receiver  was  filed  with 
thick  vapours  of  the  colouring  matter,  he  disjoined  it, 
and,  inflaming  the  vapour  by  a  little  burning  Sulphur 
introduced  into  the  cavity,  found  that  the  air  which 
1196      remained  threw  down  a  precipitate  from  lime-water. 
Aerial  acid  "  Hence  (fays  he)  it  may  be  concluded,  that  the  aerial 
and  phlo-    acj,j  (A)  anc{  phlogiston  exift  in  this  colouring  matter." 
It  has  been  afTerted  by  feveral  chemifts,  that  Pruf- 
fian  blue  by  distillation  always  yields  volatile  alkali. — 
To  determine  this,  Mr  Scheele  prepared  fome  exceed- 
ingly pure  from  the   precipitating  liquor    abovemen- 
tioned  and  green  vitriol ;  diftilfng  it  afterwards  in  a 
volatile  al-  glafs  retort,  to  which  he  adapted  a  receiver  contain- 
kah  ky  di-  ing  a  little  diftilled  water.     The  operation  was  con- 
tinued   till    the  retort  became  red-hot.       In  the  re- 
ceiver was  found   the  colouring   matter  and  volatile 
alkali,    but  no  oil  ;  the  air  in  the  receiver  was  im- 
pregnated with  aerial   acid,   and  the  fame  colouring 
matter ;  the  refiduum  was  very  black,  and  obeyed  the 
Appeiran-  magnet.    On  fubftituting,  inftead  of  the  Prufiian  blue, 
ces  on  di-    the  precipitates  of    other   metallic    fubitances    preci- 
pitated   by  the    Prufiian    alkali,    the    refults  were : 
1.  The  yellowiih  brown  precipitate  of  cobalt  yield- 
ed   the  very  fame    products   with    Prufiian    blue    it- 
felf ;  the  refiduum  in  the  retort  was  black.     2.  The 
yellow  precipitate  of  copper  took  fire,  and  emitted, 
from  time  to  time,  fparks  during  the  diftillation.     It 
produced  little  colouring  matter,  but  a  greater  quan- 
tity of  aerial  acid  and  volatile  alkali  than  had  been  ob- 
tained by  the  former  precipitates.     A  fublimate  arofe 
in  the  neck  of  the  retort,  but  in  too  fniall  a  quantity 
to  make  any  experiment  ;  the  refiduum  was  reduced 
copper.      3.   The  precipitate  of  zinc  yielded  the  fame 
with  Prufiian  blue.     4.  That  of  fiver  yielded  like- 
wife  volatile  alkali  and  fixed  air,  but  chiefly  colour- 
ing matter;  a  fublimate  containing  foine  filver  arofe 
into  the  neck  of  the  retort ;  the  refiduum  was  reduced 
Vol.  IV. 


gifton  fup- 
pofed  to 
exift  in  it. 

1197 
Pruffian 
blue  yields 


ftillation. 


1198 


Hilling  o- 

ther  preci- 
pitates 
threwn 
down  by 
Pruffian 
alkali. 


filver.  5.  Calx  of  mercury  cryftailized  by  means  of 
the  colouring  matter,  yielded  fome  of  that  matter, 
but  fcarce  any  mark  of  volatile  alkali.  Some  mercury, 
with  a  portion  of  the  original  compound,  arofe  in  the 
neck  of  the  retort. 

From  thefe  experiments  Mr  Scheele  concluded,  that 
the  colouring  matter  of  Prufiian  blue  was  compofed 
of  volatile  alkali  and  an  oily  matter.  He  was  con- 
firmed in  his  conjecture,  by  obtaining  Prufiian  blue 
from  green  vitriol  and  fpirit  of  hartfhorn  recently  di- 
ftilled on  the  addition  of  muriatic  acid.  The  fame 
product  was  obtained  by  means  of  the  volatile  fpirit 
drawn  from  ox's  blood  ;  fo  that  nothing  now  remain- 
ed, but  10  imitate  thefe  natural  proccfics  by  artificial- 
ly combining  the  two  ingredients  together.  For 
this  purpofe  he  diftilled  a  mixture  of  volatile  fait 
and  unctuous  oil  ;  a  mixture  of  the  fame  alkali  with 
animal  fat,  and  with  oil  of  turpentine  ;  a  mixture  of 
quick-lime,  fal  ammoniac,  aim  auxunge,  with  others 
of  a  fimilar  kind  ;  but  in  vain.  He  began  therefore  to 
conclude,  that  as  long  as  the  volatile  alkali  contained 
any  water,  it  cculd  not  enter  into  an  union  fufheiently 
intimate  with  the  other  principles  to  form  the  colour- 
ing matter  ;  and  finding  alio  that  the  coal  of  blood, 
mixed  with  fait  of  tartar,  yielded  very  good  lixivium 
fanguinis,  he  concluded  that  no  oily  matter  was  ne- 
eefiary  for  the  fuccefs  of  the  experiment. 

Thus  was  our  author  led  to  make  the  follow"- 
ing  decisive  trials,  which  at  once  accomplished  his 
purpofe,  and  ihowed  the  truth  of  the  principles  he  had 
ailumed.  Three  tuble-fponfuls  of  charcoal  powder 
w  ere  mixed  with  an  equal  quantity  of  alkali  of  tar- 
tar, and  the  mixture  put  into  a  crucible.  A  iimilar 
mixture  was  put  into  another  crucible,  and  both  put 
into  a  fire,  and  kept  red-hot  for  about  a  quarter  of  an 
hour.  One  of  them  was  then  taken  out,  and  the 
contents  thrown,  while  perfectly  red-hot,  into  eight 
ounces  of  water.  At  the  fame  time  he  put  into  the 
other  quantity  an  ounce  of  fal  ammoniac  in  fmall 
pieces,  agitating  the  whole  brifkly  together,  and 
taking  care  at  the  fame  time  to  pufh  the  fal  ammo- 
niac dowm  towards  the  bottom  of  the  crucible,  which 
he  replaced  in  the  fire.  Obferving  in  two  minutes  af- 
ter, that  no  ammoniacal  vapours  arofe,  the  whole 
mafs  was  thrown,  when  red-hot,  into  eight  ounces 
of  water.  The  former  lixivium,  into  which  no  fal 
ammoniac  had  been  put,  yielded  no  Prufiian  blue  ;  but 
the  latter  ihowed  the  fame  phenomena  with  the  belt 
lixivium  fanguinis,  and  produced  a  great  quantity  of 
blue.  By  mixing  plumbago  with  the  alkali  inftead 
of  charcoal,  a  tolerable  lixivium  was  obtained. 

"  From  thefe  experiments  (fays  Mr  Scheele),  it 
appears,  that  the  volatile  alkali  is  capable  of  uniting 
with  the  carbonaceous  matter,  after  it  has  been  Sub- 
tilized by  a  ftrong  heat  ;  that  it  thus  acquires  the  re- 
markable property  of  combining  fo  firmly  with  fait  of 
tartar  as  to  be  able  to  fuftain  the  molt  violent  degree 
of  heat;  and  when  this  lixivium  is  difiblved  in  water, 
there  is  obtained  lixivium  fanguinis,  as  it  is  called. — 
It  is  now  eafy  to  explain  what  happens  in  the  difitil- 
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(a)  This  reafoning  feems  not  to  be  fufficiently  conclufive  :  for  late  experiments  have  ihown  that  inflamma- 
tion is  generally  attended  with  the  production  of  fixed  air,  which  could  not  be  proved  to  have  an  existence  ei- 
ther in  the  materials  or  common  atmofphere  before. 
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lation  of  Pruflian  blue,  as  well  as  that  of  the  other 
'  abovementioned  metallic  precipitates. — In  the  diitil- 
lation  of  Pruflian  blue,  for  initance,  the  calx  of  iron 
attracts  a  portion  of  phlogiilon  from  the  colouring 
matter.  The  aerial  acid  being  thus  difengaged,  mult 
go  over  into  the  receiver  with  the  volatile  alkali,  which 
is  fet  free  at  the  fame  inftant ;  but  as  the  calx  of  iron 
in  the  heat  of  this  diflillation  cannot  unite  with  more 
phlogiilon,  a  portion  of  the  colouring  matter,  not 
decompofed,  muft  likewife  arife.  If  the  calx  of  iron 
could  combine  with  the  whole  of  the  phlogiilon,  there 
would  come  nothing  over  into  the  reciever  but  aerial 
acid  and  volatile  alkali.  In  order  to  prove  this,  I 
diftilled  a  mixture  of  fix  parts  of  manganefe  finely 
powdered,  and  one  part  of  pulverized  Pruflian  blue, 
and  obtained  nothing  but  aerated  volatile  alkali,  with- 
out the  leafl  mark  of  colouring  matter." 

Mr  Scheele  further  remarks,  that  this  colouring 
matter  may  probably  be  obtained  in  an  aerial  form, 
though  he  had  not  been  able  to  do  fo.  It  is  alfo 
worth  notice,  that,  excepting  the  folutions  of  lilver 
and  mercury  in  nitrous  acid,  the  colouring  matter  of 
Pruflian  blue  is  not  able  to  decompofe  any  other  by  a 
fingle  elective  attraction.  Now,  as  we  know  that 
Pruflian  blue  is  not  foluble  in  acids,  it  naturally  fol- 
lows, that  the  colouring  matter  has  a  greater  affinity 
with  iron  than  acids  have,  notwithstanding  there  is 
no  precipitation  perceived  when  this  matter  is  mixed 
with  the  folution  of  vitriol  of  iron.  "  It  may  not  be 
eafy  (fays  Mr  Scheele)  to  give  a  fatisfactory  explana- 
tion of  this  phenomenon." 

Iron  deflagrates  with  nitre,  and  renders  the  fait  al- 
kaline and  caultic.  A  part  of  the  iron  is  thus  render- 
ed foluble,  along  with  the  alkalized  fait.  A  mixture 
of  equal  parts  of  iron  filings  and  nitre,  injected  into  a 
ftrongly  heated  crucible,  and,  after  the  detonation, 
thrown  into  water,  tinges  the  liquor  of  a  violet  or 
purplifh  blue  colour.  This  folution,  however,  is  not 
permanent.  Though  the  liquor  at  firft  pafles  through 
a  filter,  without  any  reparation  of  the  iron;  yet,  on 
Handing  for  a  few  hoars,  the  metal  falls  to  the  bot- 
tom, in  form  of  a  brick-coloured  powder.  Volatile 
alkalies  inftantly  precipitate  the  iron  from  this  fixed 
alkaline  folution. 

Iron  readily  unites  with  fulphur  ;  and  when  com- 
bined with  it,  proves  much  eafier  of  fufion  than  by 
itfelf.  A  mixture  of  iron  filings  and  fulphur,  moiften- 
ed  with  water,  and  prefled  down  clofe,  in  a  few  hours 
fwells  and  grows  hot ;  and,  if  the  quantity  is  large, 
burfts  into  flame. 

By  cementation  with  inflammable  maters,  iron  im- 
bibes a  larger  quantity  of  phlogifton  ;  and  becomes 
much  harder,  lefs  malleable,  and  more  fulihle.  It  is 
then  called  fleet.     See  Metallurgy,  and  Steel. 

§  5.     Lead. 

Lead  is  a  pale  or  livid-white  metal,  foon  lofmg  its 
brightnefs  in  the  air,  and  contracting  a  black ifh  or 
greyiih  alh- colour.  It  is  the  fofteft  and  moft  flexible 
of  all  metallic  bodies  ;  but  not  ductile  to  any  great  de- 
gree, either  in  the  form  of  wire  or  leaf;  coming  far 
fliort,  in  this  refpect,  of  all  other  metals.  It  has  alfo 
the  leaft  tenacity  of  all  metallic  bodies  ;  a  leaden  wire 
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of  -,v  of  an  inch  diameter  being  capable  of  fupporting 

only  29;  pounds.     Lead  has,  however,  a  confiderable  ' "-— ' 

fpecific  gravity  ;  loling,  when  immerfed  in  water,  be- 
tween -,'t  and  -,-%  of  its  weight.     It  is  of  all  metals  the      I20q 
moft  fulible,  excepting  only  tin  and   bifmuth.     The  Sheeb-lead. 
plumbers  call  thin  iheets  of  lead  upon  a  table  or  mould, 
covered  with  a  woollen,  and  above  this  with  a  linen 
cloth,  without  burning  or  fcorching  the  cloths.     The 
melted  lead  is  received  in  a  wooden  cafe  without  a 
bottom  ;  which  being  drawn  down  the  floping   table 
by  a  man  on  each  fide,  leaves  a  fheet  of  its  own  width, 
and  more  or  lefs  thin  according  to  the  greater  or  lefs 
celerity  of  its  defcent.     For  thick  plates,  the  table  is 
covered  over  with  moiftened  fand,  and  the  liquid  me- 
tal conducted    evenly  over   it,    by  a  wooden   flrike, 
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Some  have  preferred,  for  mechanic  ufes,  the  milled  Advanta- 
lead,  or  flatted  lhcets,  to  the  caft ;  as  being  more  equal,  ges  of  mil- 
fmooth,  and  folid.     But  whatever  advantage  of  this  led  le*d 
kind  the  milled  fort  may  appear  to  have  at  firft,  they  PrecanoIls* 
are  not  found  to  be  very  durable.     When   the  lead 
is  ftretched  between  the  rollers,  its  cavities  muft  ne- 
ceflarily    be   enlarged.     The  panicles  of  metal   that 
may  be  fqueezed  into  them  can  have  no  union  or  ad- 
hefion  with  the  contiguous  particles  ;  and  of  confe- 
quence,  muft  be  liable,  from  bending,  blows,  jarrs, 
&c.  to  ftart  out  again,  and  leave  the  mafs  fpongy  and 
porous. 

Lead  yields  the  dulleft  and  weakeft  found  of  all  me- 
tallic bodies.  Reaumer  obferves,  that  it  is  rendered  fo- 
norous  by  calling  a  fmall  quantity  into  a  fpherical  or 
elliptical  fegment,  as  in  the  bottom  of  an  iron-laddle  ; 
from  hence  he  conjectures,  that  the  found  of  the  fo- 
norous  metals  might  be  improved  for  the  bells  of 
clocks,  &c.  by  giving  them  a  fimilar  form. 

Though  this  metal  very  foon  lofes  its  luftre,  and  tar- 
nifhes  in  the  air,  it  refifts  much  longer  than  iron  or 
copper  the  combined  action  of  air  and  water,  before 
it  is  decompofed  or  deftroyed  ;  and  hence  it  is  exceed- 
ingly ufeful  for  many  purpofes  to  which  thefe  metals  121a 
can  by  no  means  be  applied .  When  juft  become  fluid,  Calcined, 
lead  looks  bright  like  quickfilver ;  but  immediately 
contracts  a  varioufly  coloured  pellicle  on  the  furface. 
If  this  is  taken  off,  and  the  fire  continued,  a  frefli  pel- 
licle will  always  be  formed,  till  the  metal  is  by  degrees 
changed  into  a  dufky  powder  or  calx.  The  injection 
of  a  little  fat,  fcharcoal-powder,  or  other  inflammable 
matter,  prevents  this  change,  and  readily  revives  the 
calx  into  lead  again.  It  is  faid,  that  lead,  recovered 
from  its  cakes,  proves  fomewhat  harder  and  whiter 
than  at  firfl,  as  well  as  lefs  fubject  to  tarnifh  in  the 
air.  I2I3 

The  blackifh  calx  or  afhes  of  lead  become  of  a  very  Minium, 
different  appearance  if  the  calcination  is  continued 
with  a  fire  fo  moderate  as  not  to  melt  them,  and  par- 
ticularly if  expofed  to  flame.  By  this  treatment  it  is 
faid  that  they  become  firfl  yel-low  ;  then  they  are  call- 
ed majpcot  or  yellow  lead.  This  colour  becomes  gra- 
dually more  and  more  intenfe,  till  at  lafl  the  calx  is  of 
a  deep  red ;  and  then  is  called  minium  or  red  lead  ; 
but  it  is  certain,  that  by  proper  management  this  calx 
never  becomes  yellow,  afluming  a  reddifh  colour  from 
the  beginning.  Too  great  a  heat  makes  it  irrecover- 
ably yellow.     It  can  be  more  eafily  prepared  without 
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expofure  to  the  flame.     The  degree  of  heat  neceflary 
*  for  converting  it  into  minium  is  between  600  and  700 
of  Fahrenheit. 

If  inftead  of  keeping  this  calx  in  a  continued  mo- 
derate heat,  it  be  fuddenly  fufed,  the  matter  then  puts 
on  a  foliated  appearance,  changing  lo  a  dull  kind 
of  brick-colour  when  powdered,  and  is  then  called  li- 
tharge. Moft  of  this  i'ubftance  is  produced  by  refining 
filver  with  lead  (fee  Refining)  :  and  is  of  two  kinds, 
white  and  red.  Thefe  two  are  diftinguilhed  by  the 
names  of  litharge  of  gold,  and  litharge  of  fdver.  The 
moft  perfect  is  that  called  litharge  of  geld :  the  pale 
fort  contains  a  conliderable  proportion  of  lead  in  its 
metallic  ftate  ;  and  even  the  higheft  coloured  litharge 
is  feldom  free  from  a  little  metallic  lead,  difcoverable 
and  feparable  by  melting  the  mafs  in  a  crucible ;  when 
the  lead  fublides  to  the  bottom. 

Lead  mingles  in  fufion  with  all  the  metals  except 
iron,  with  which  it  refufes  any  degree  of  union  as 
long  as  the  lead  preferves  its  metallic  form.  On  con- 
tinuing the  fire,  the  lead,  fcorifying  or  calcining,  ab- 
forbs  the  phlogiftic  principle  of  the  iron,  and  confe- 
quently  promotes  the  calcination  of  that  metal ;  both 
being  at  length  reduced  to  calces.  The  fulible  calx  of 
lead  eafily  unites  with  the  calx  of  iron,  and  both  melt 
together  into  an  opaque  brown  or  blackiih  glafs.  Cop- 
per does  not  unite  with  melted  lead  till  the  fire  is  rai- 
fed  fo  high  as  to  make  the  lead  fmoke  and  boil,  and 
of  a  bright  red  heat.  Pieces  of  copper,  now  thrown 
in,  foon  dilfolve  and  difappear  in  the  lead:  the  mix- 
ture, when  cold,  is  brittle,  and  of  a  granulated  tex- 
ture. The  union  of  thefe  two  metals  is  remarkably 
flight.  If  a  mixture  of  copper  and  lead  is  expofed 
to  a  fire  no  greater  than  that  in  which  lead  melts, 
the  lead  almolt  entirely  runs  off  by  itfelf ;  a  fepa- 
ration  of  which  no  other  example  is  known.  What 
little  lead  is  retained  in  the  pores  of  the  copper,  may 
be  fcorified,  and  melted  out,  by  a  fire  confiderably  lefs 
than  is  fuificient  to  fufe  copper.  If  any  of  the  copper 
is  carried  off  by  the  lead,  it  fwims  unmelted  on  the 
furface. 

Gold  and  filver  are  both  diflblved  by  lead  in  a  flight 
red  heat.  They  are  both  rendered  extremely  brittle 
by  the  minuteft  quantity  of  this  metal ;  though  lead  is 
rendered  more  ductile  by  a  fmall  quantity  of  either  of 
them.  In  cupellation,  a  portion  of  lead  is  retained  by 
gold,  but  filver  parts  with  it  all.  On  the  other  hand, 
in  its  eliquation  from  copper,  if  the  copper  contains 
any  of  the  precious  metals,  the  filver  will  totally  melt 
out  with  the  lead,  but  the  gold  will  not.  The  attrac- 
tion of  lead  to  copper,  however  flight,  is  greater  than 
that  of  copper  to  iron  :  a  mixture  of  copper  and  iron 
being  boiled  in  melted  lead,  the  copper  is  imbibed  by 
the  lead,  and  the  iron  thrown  up  to  the  top.  Silver 
is  in  like  manner  imbibed  from  iron  by  lead  ;  whilfl 
tin,  on  the  contrary,  is  imbibed  from  lead  by  iron. 
If  two  mixtures,  one  of  lead  and  tin,  and  another  of 
iron  and  filver,  be  melted  together,  the  remit  will  be 
two  new  combinations,  one  of  the  tin  with  the  iron  at 
the  top,  the  other  with  the  lead  and  filver  at  the  bot- 
tom :  how  carefully  foever  the  matter  be  ftirred  and 
mixed  in  fufion,  the  two  compounds,  when  grown 
codd,  are  found  diftinct,  fo  as  to  be  parted  with  a  blow. 

This  metal  is  foluble  in  alkaline  lixivia  and  expref- 
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Plates  of  lead  boiled  in  alkaline  lixivia,  have 
a  fmall  part  dilfolved,  and  a  conliderable  quantity  cor- 
roded :  the  folution  ftains  hair  black.  Lead,  fufed 
with  fixed  alkaline  falls,  is  in  part  corroded  into  a 
dark-coloured  fcoria,  which  partially  diilblves  in  wa- 
ter. Expreffed  oils  diffolve  the  calces  of  lead,  by  boil- 
ing, in  fuch  large  quantities  as  to  become  thick  and 
conliftent :  hence  plafters,  cements  for  water- works, 
paint  for  preferving  nets,  &c.  Acids  have  a  greater 
affinity  with  leads  than  oils  have.  If  the  common  pla- 
fter,  compofed  of  oil  and  litharge,  be  boiled  in  diftil- 
led  vinegar,  the  litharge  will  be  diflblved,  and  the  oil 
thrown  up  to  the  top.  The  oil  thus  recovered,  proves 
foluble  like  effential  oils  in  fpirit  of  wine  ;  a  pheno- 
menon firfl  taken  notice  of  by  Mr  GeofFroy. 
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The  colour  of  this  metal  refembles  filver,  but  is 
fomewhat  darker.  It  is  fofter,  lefs  elaftic,  and  fo- 
norous,  than  any  other  metal  except  lead.  When 
bent  backwards  and  forwards,  it  occaiions  a  crackling- 
found,  as  if  torn  afunder.  It  is  the  lighteft  of  all  the 
malleable  metals,  being  little  more  than  feven  times 
fpecihcally  heavier  than  water.  The  tenacity  of  its 
parts  alfo  is  not  very  confiderable  ;  a  tin  wire  of  TT_ 
of  an  inch  diameter  being  able  to  fupport  only  40^. 
pounds.  i2i  7 

Tin  is  commonly  reckoned  the  leaft  ductile  of  all  Capable  of 
metals  except  lead  ;  and  certainly  is  fo,  in  regard  to  being  beat 
ductility  into  wire,  but  not  in  regard  to  extenlibility  jnto  thin 
into  leaves.     Thefe  two  properties  feem  not  to  be  fo  leaves- 
much  connected  with  one  another  as  is  generally  ima- 
gined.    Iron  and  fteel  may  be  drawn  into  very  fine 
wire,  but  cannot  be  beat  into  leaves.     Tin,  on  the 
other  hand,  may  be  beat  into  very  thin  leaves,  but 
cannot  be  drawn  into  wire  :  gold  and  filver  pollefs 
both    properties  in  a  very  eminent    degree  ;    whilfl 
lead,  notwitbftanding  its  flexibility  and  foftnefs,  can- 
not be  drawn  into  fine  wire,  or  beat  into  thin  leaves.  It 
melts    the  moft   eafily  of  all  the  metals  ;  about  the 
430th  degree  of  Fahrenheit's  thermometer.     Heated 
till  almoft  ready  to  melt,  it  becomes  fo  brittle  that 
large  blocks  may  be  eafily  beat  to  pieces  by  a  blow. 
The  purer  fort,  from  its  facility  of  breaking  into  long 
fhining  pieces,  is  called gra'm-t'm.     Melted,  and  nim- 
bly agitated  at  the  inftant  of  its  beginning  to  congeal, 
it  is  reduced  into  fmall  grains  or  powder.  r2Ig 

With  the  heat  neceffary  for  fufion,  it  may  alfo  be  Calcined, 
calcined ;  or  at  leaft  fo  far  deprived  of  its  phlogifton 
as  to  appear  in  the  form  of  a  grey  calx,  which  may 
be  entirely  reduced  to  tin  by  the  addition  of  inflam- 
mable matter.  The  calcination  of  tin,  like  that  of 
lead,  begins  by  the  melted  metal  lofing  its  brightnef's, 
and  contracting  a  pellicle  on  its  furface.  If  the  fire  is 
raifed  to  a  cherry-red,  the  pellicle  fwells  and  burfts, 
difcharging  a  fmall  bright  flame  of  an  arfenical  fmell. 
By  longer  continuance  in  the  fire,  the  metal  is  con- 
verted firfl  into  a  greyifh,  and  then  into  a  perfectly 
white  calx,  called  putty,  which  is  ufed  for  poliihing 
glafs  and  other  hard  bodies. 

The  calx  of  tin  is  the  moft  refractory  of  all  others. 
Even  in  the  focus  of  a  large  burning  mirror,  it  only 
foftens  a  little,  and  forms  cryftalline  filaments.     With 
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glafs  of  bifmuth,  and  the  iimple  and  arfenicated  glades 
of  lead,  it  forms  opaque  milky  compounds.  By  this 
property  it  is  fitted  for  making  the  balls  of  the  im- 
perfect glades  called  enamels  ;  (fee  Glass  and  Ena- 
mel). The  author  of  the  Chemical  Dictionary  re- 
lates, "  that  having  expofed  very  pure  tin,  fingly,  to  a 
fire  as  ftrong  as  that  of  a  glafs-houfe  furnace,  during 
two  hours,  under  a  muffle,  in  an  uncovered  tell,  and 
having  then  examined  it,  the  metal  was  found  covered 
with  an  exceedingly  white  calx,  which  appeared  to 
have  formed  a  vegetation  ;  under  this  matter  was  a 
reddilh  calx,  and  an  hyacinthine  glafs  ;  and  laflly,  at 
the  bottom  was  a  piece  of  tin  unaltered.  The  expe- 
riment was  feveral  times  repeated  with  the  fame  fuc- 
cefs." 

Nitre  deflagrates  with  tin,  and  haflens  the  calcina- 
tion of  this  as  well  as  of  other  imperfect  metals.  The 
vapours  which  rife  from  tin,  by  whatever  method  it 
is  calcined,  have  generally  an  arfenical  fmell.  Tin 
melted  with  arfenic  falls  in  great  part  into  a  whitifh 
calx  :  the  part  which  remains  uncalcined  proves  very 
brittle,  appears  of  a  white  colour,  and  a  fparkling 
plated  texture,  greatly  refembling  zinc.  The  arfenic 
is  ftrongly  retained  by  the  tin,  fo  asfcarcely  to  be  fepa- 
rable  by  any  degree  of  fire  ;  the  tin  always  difcover- 
iug,  by  its  augmentation  in  weight,  that  it  holds  a  por- 
tion of"  arfenic,  though  a  very  intenfe  fire  has  been 
ufed.  Hence,  as  the  tin  ores  abound  in  arfenic,  the 
common  tin  is  found  alfo  to  participate  of  that  mi- 
neral. 

Henckel  difcovered  a  method  of  feparating  actual 
arfenic  from  tin  ;  namely,  by  (lowly  dilfolving  the  tin 
in  eight  times  its  quantity  of  an  aqua-regia  made  with 
fal  ammoniac,  and  fetting  the  folution  to  evaporate  in 
a  gentle  warmth  :  the  arfenic  begins  to  concrete  whillt 
the  liquor  continues  hot,  and  more  plentifully  on  its 
growing  cold,  into  white  cryftals.  M.  Margraaf,  in 
the  Berlin  Memoirs  for  i  746,  has  given  a  more  par- 
ticular account  of  this  procefs.  He  obferves,  that  the 
white  fediment  which  at  firft  feparates  during  the  dif- 
folution,  is  chiefly  arfenical;  that  Malacca  tin,  which 
is  accounted  one  of  the  pureft  forts,  yielded  no  lefs 
than  ith  its  weight  of  arfenical  cryftals  ;  that  fome  forts 
yielded  more.;  but  that  tin  extracted  from  a  particular 
kind  of  ore,  which  contained  no  arfenic,  afforded  none. 
That  the  cryftals  were  truly  arfenical,  and  appeared  from 
their  being  totally  volatile;  from  their  fubliming  (a 
little  fixed  alkaline  fait  being  added  to  abforb-the 
acid)  into  a  colourlefs  pellucid  concrete;  from  the 
fublimate,  laid  on  a  heated  copper-plate,  exhaling  in 
fumes  of  a  garlic  fmell ;  from  its  ftaining  the  copper 
white :  and  from  its  forming,  with  fulphur,  a  com- 
pound limilar  to  the  yellow-  or  fulphurated  arfenic. 
He  found  that  the  arfenic  was  feparable  alfo  by  means 
of  mercury  ;  an  amalgam  of  tin  being  long  triturated 
with  water,  and  the  powder  which  was  warned  off 
committed  to  diftillation,  a  little  mercury  came  over, 
and  bright  arfenical  flowers  arofe  in  the  neck  of  the 
retort.  Dr  Lewis  obferves,  that  the  crackling  noife 
of  tin  in  bending  may  poffibly  arife  from  its  arfenic  ; 
as  thofe  operations  which  are  faid  to  feparate  arfenic 
from  the  metal,  likewife  deprive  it  of  this  property. 

Tin  may  be  allayed,  in  any  proportion,  with  all  me- 
tals by  fuAJLon  :  but  it  abfolutely  deftroys  their  ductility, 
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and  renders  them  brittle,  as  inbell-metal  ;  whence  this 
metal  has  obtained  the  name  of  dtabolus  metallorum. 

Iron  is  diflolved  by  tin  in  a  heat  far  lefs  than  that  in 
which  iron  itfelf  melts  ;  the  compound  is  white  and 
brittle.  Iron  added  to  a  mixture  of  lead  and  tin,  takes 
up  the  tin,  leaving  the  lead  at  the  bottom  ;  and  in  like 
manner,  if  lead,  tin,  and  filver,  are  melted  together, 
the  addition  of  iron  will  abforb  all  the  tin,  and  the  tin 
only.  Hence  an  eafy  method  of  purifying  lilver  from 
tin. 

Tin  notwithftanding  it  is,  like  lead,  foon  deprived 
of  its  luftre  by  expofure  to  the  air,  is  neverthelefs 
much  lefs  liable  to  ruft  than  either  iron,  copper,  or 
lead  ;  and  hence  is  advantageouily  ufed  for  covering 
over  the  infides  of  other  metalline  veflels.  The  amal- 
gam of  mercury  and  tin  is  employed  to  cover  one  of 
the  furfaces  of  looking-glafTes  ;  by  which  they  are  ren- 
dered capable  of  reflecting  the  rays  of  light.  The 
amalgam  alfo,  mixed  with  fulphur  and  fal  ammoniac, 
and  fet  to  fublime,  yields  a  iparkling  gold-coloured 
fubftance  called  aurum  viofaicuv2 ;  which  is  fometimes 
ufed  as  a  jpigment.  This  preparation  is  commonly 
made  from  quicklilver  and  tin,  of  each  two  parts, 
amalgamated  together  ;  and  then  thoroughly  mixed 
with  fulphur  and  fal  ammoniac,  of  each  one  part  and 
a  half.  The  mercury  and  fulphur  unite  into  a  cinna- 
bar, which  fublimes  along  with  the  fal  ammoniac; 
and,  after  fublimation,  the  aurum  mofaicum  remains 
at  the  bottom. 

Sulphur  may  be  united  with  tin  by  fufion  ;  and  forms 
with  it  a  brittle  mafs,  more  difficultly  fufible  than  pure 
tin.  Sulphur  has,  in  this  refpect,  the  fame  effect  up- 
on tin  as  upon  lead.  The  allay  of  tin  lelfens  thefufi- 
biliiy  of  thefe  very  fufible  metals,  while  it  increafes 
the  fufibilky  of  other  difficultly  fufible  metals,  as  iron 
and  copper. 

§   7.     Mercury  or  Quicksilver. 

Mercury  is  a  fluid  metallic  fubftance,  of  a  bright 
filver  colour,  refembling  lead  or  tin  when  melted  ;  en- 
tirely void  of  tafte  and  fmell ;  extremely  divilible ;  and 
congealable  only  in  a  degree  of  cold  very  difficultly 
produced,  in  this  country,  by  art  (fee  Cold  and  Con- 
gelation).    It  is  the  molt  ponderous  of  all  fluids,  Heavierin 
and  of  all  known  bodies,  gold    and  platina  excepted  ;  winterthan 
its  fpecific  gravity  being  to  that  of  water  nearly  as  14  >n  fummer. 
to  1.     It  is  found  to  be  fpecifically  heavier  in  winter 
than  in  rummer  by  25  grains  in  11  ounces 

Neither  air  nor  water,  nor  the  united  action  of  thefe 
two,  feem  to  make  any  invpreffion  upon  mercury  :  nor 
is  it  more  fufceptible  of  ruft  than  the  perfect  metals. 
Its  furface,  neverthelefs,  is  more  quickly  tarnilhed 
than  gold  or  filver  ;  becaufe  the  duft  which  floats  in 
the  air,  quickly  feizes  on  its  furface.  The  watery  va- 
pours alfo,  which  float  in  the  air,  feem  to  be  attrac- 
ted by  mercury.  I2j6 

From  thefe  extraneous  matters,  which  only  (lightly  Purifica- 
adhere  to  it,  mercury  may  be  eaiily  clcanfed  by  pal-  tion. 
fing  it  through  a  clean  new  cloth,  and  afterwards 
heating  it:  but  if  mixed  with  any  other  metal,  no  re- 
paration can  be  effected  without  diftillation.  In  this 
procefs,  a  fmall  portion  of  fome  of  the  metals  gene- 
rally arifes  along  with  the  mercury.     Thus,  quickiil- 
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Mercury     ver  dillilled  from  lead,  bifmuth,  or  tin,  appears  lefs 
or  quick-     bright  than  before  ;  itains  paper  black  ;  fometimes  ex- 

filyer. hibits  afkinupoa  thefirface  ;  and  does  not  ran  freely, 

or  into  round  globules.  Mr  Boyle  relates,  that  he  has 
obferved  the  weight  of  mercury  fenfiibly  increafed 
by  diftillation  from  lead,  and  this  when  even  a  very 
moderate  lire  was  made  ufe  of.  By  amalgamation 
with  ilellated  regulus  of  antimony,  and  then  being 
difhilled  after  a  few  hours  digeftion,  mercury  is  faid  to 
become,  by  a  few  repetitions  of  the  procefs,  more 
ponderous,  and  more  aclive.  The  animated,  or  phi- 
iofophic  mercuries  of  fome  of  the  alchemifls,  are  fup- 
pofed  to  have  been  mercury  thus  prepared.  By  the 
fame,  or  fimiUr  proceu.es,  ieem  to  have  been  obtained 
the  curious  mercuries  which  Boyle  declared  he  was 
poffeifed  of,  and  made  himfelf;  which  were  "  confi- 
derably  heavier  in  fpecie  than  common  quickfiiver, — 
diifolved  gold  more  readily, — grew  hot  with  gold,  lb 
as  to  be  offenfive  to  the  hand,  and  elevated  gold  in 
diftillation."  When  quicklilver  is  to  be  dillilled,  it  is 
proper  to  mingle  it  with  a  quantity  of  iron-filings  j 
which  have  the  property  of  making  it  much  brighter 
than  it  can  be  otherwife  obtained,  probably  by  furnifh- 
ingphlogiilon. 

By  digeftion  in  a  ftrong  heat  for  feveral  months, 
mercury  undergoes  a  confiderable  alteration,  changing 
into  a  powder,  at  firft  afh-coloured,  afterwards  yel- 
1228       l°w>  at  length  of  a  bright  red   colour,  and   an  acrid 
Mercurius   tafte  ;   and  is  then  called  mercurius  prvcipitatus pjr  fe. 
precipita-     In  this  laft  ftate  it  proves  limilar  to  the  red  precipi- 
tus  per  fe.    tate,  prepared  from  a  folution  of  mercury  in  nitrous 
acid.     This  calx  proves  lefs  volatile  in  the  fire  than 
the  mercury  in  its  fluid  ftate.     It  fupports  for   fome 
time  even  a   decree   of  red   heat.     In  the  focus   of 
a  burning  mirror,  it  is  faid   to   melt  into  glafs  when 
laid   upon    a  piece    of  charcoal,  and   to   revive  into 
running  mercury  before  it  exhales.     Evaporated  by 
common  fire,  it  leaves  a  fmall  portion  of  a  light  brown 
powder;  which,  Boer baave relates,  boreablaft-heat; 
fwelled  into  a  fpongy  mafs  ;   formed  with  borax  a  vi- 
treous friable   fubftan.ee  ;   but   vanifhed  in  cupellation. 
By  a  long  continued  digeftion  in  a  gentle  heat,  mercury 
unalterable  fuffcrs  little   change.     Boerhaave   digefted  it  in  low 
by  a  gentle  degrees  of  heat,  both  in  open    and  clofe  veflels,  for 
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15  years  together,  without  obtaining  any  other  re- 
ward for  his  labour  than  a  fmall  quantity  of  black  pow- 
der ;  which,  by  trituration,  was  quickly  revived  into 
running  mercury.  Conftant  Eriture,  or  agitation,  pro- 
duce a  change  limilar  to  this  in  a  fhort  time.  Both 
the  black  and  red  powders,  by  bare  expofure  to  a  fire 
fufficient  to  elevate  them,  return  into  fluid  mercury. 
The  red  powder  has  been  revived  by  limply  grinding 
it  in  a  glafs  mortar. 

In  like  manner,  quicklilver  remains  unchanged  by 
diftillation.  Boerhaave  had  the  patience  to  dillil  18 
ounces  of  mercury  upwards  of  500  times  over,  with- 
out obferving  any  other  change  than  that  its  fluidity 
and  fpecific  gravity  were  a  little  increafed,  and  that 
fome  grains  of  a  fixed  matter  remained.  The  vapours 
of  mercury,  like  thofe  of  all  other  volatile  bodies, 
caufe  violent  explofions  if  confined.  Mr  Hellot  gives 
an  account  of  his  being  prefent  at  an  experiment  of 
this  kind  :  a  perfon  pretending  to  fix  mercury,  had 
inclofed  it  in  an  iron  box  clofely  welded.     When  the 


mercury  was  heated,  it  burft  the  box,  and  diilipated  Mercury 
in  invilible  vapours.                                                             or  quick- 
Mercury  dillblvesor  unites  with  all  metallic  bodies,  fllver- ( 

except  three,  viz.  iron,  arfenic,  and  nickel:  in  feme  ^^a 
cafes  it  will  abforb  metals,  particularly  gold  and  filver,  Amal|a- 
from  their  folutions  in  acids  or  alkalies  ;  but  does  not  mated  with 
acl  upon  any  metal  when  combined  with  fulphur,  nor  differ<^t 
on  precipitates   made  by  alkalies,  nor  on  calces  by faMances- 
fire.     Whatever  metal  it  is  united  with,  it  conftantly 
preferves  its  own  white  colour.     It  unites  with   any 
proportion  of  thofe  metallic  futftances  with  which  it  ' 
is  capable  of  being  combined  ;  forming,  with  different 
quantities,  amalgams  of  different  degrees  of  confift- 
ence.     From  the  fluid  ones,  greater!  part  of  the  quick- 
filver  may  be  feparated   by   colature.     Bifmuth   is  fo 
£a.v  attenuated  by  mercury,  as  to  pals  through  leather 
with  it  in  confiderable  quantity.     It  alfb  promotes  the 
adlion  of  quicklilver  upon  lead  to  a  great    degree  ;  fo 
that  mercury  united  with  <-,  l,  or   T«,   its  weight  of 
bifmuth,   dihblves  mailes  of  lead  in  a  gentle  warmth, 
without  the  agitation,  triture,  comminution,  or  melt- 
ing heat  necelfary   to  unite  pure  mercury  with   lead. 
From  thefe  properties,  this  iolution  of  bifmuth  in  mer- 
cury becomes  a  proper  folvent  for  pieces  of  lead  lod- 
ged in  the  human  body.  r 

On  triturating  or  digefung  amalgams  for  a  length  Separation 
of  time,  a  blackiih  or    dufky-  coloured  powder  arifes  of  the  a- 
to  the  furface,  and  may  be  readily  wrafhed  off  by  wa-  malgama- 
ter.     Some  of  the  chemifts  have  imagined,  that  the  ted  n5eta1'- 
amalgamated  metal  was  here  reduced  to  its  conftituent 
parts :  but   pure   mercury  is    by   itfelf  reducible  to  a 
powder  of  the  fame   kind;  and  the  metallic  particles 
in  this  procefs,  united  with  the  mercury,  are  found  to 
be  no  other  than  the   metal   in  its  entire  fubftancc. 
Some   metals  feparate  more   difficultly   than  others  ; 
gold  and  filver  the  moil:  fo.     Boerhaave  relates,  that 
if  the  pow?der   which   feparates  from   an  amalgam  of 
lead  be  committed  to  diftillation  with  vinegar  in  a 
tall  velfel,  the  mercury  will  arife  before  the  vinegar 
boils;   that,  by  a  like  artifice,  qfrtexfilvermay  bemade 
to  diffcil  in  a  lefs  degree  of  heat  than  that  of  the  hu- 
man  body  :  but  Dr  Lewis,  though  he   made  many 
trials,  was  never  able  to  fucceed. 

By  amalgamation  with  gold,  mercury  may  become  Becomes 
exceedingly  fixed  ;  foasnottobediflipableby  the  great-  fixed  by  a- 
eft  heat.     Concerning  this,  Dr  Brandt  relates  the  fcl-  malgsma- 
lowing  curious   experiment :   "  Having  amalgamated  tion  wit'!- 
'fine  gold  with  a  large  proportion  of  quickfilver,  and  s°ld' 
ftrained  off  the  fuperfluous  mercury,  he  digefte-d  the 
amalgam  in  a  clofe  Hopped  velTel  for  two  months  wiih 
fuch  a  degree  of  heat,   that  a  part  of  the  quicklilver 
fublimed  into  the  neck  of  the  glafs.     The  matter  be- 
ing then  ground  with  twice  its  weight  of  fulphur,  and 
urged  with  a  gradual  fire  in  a  crucibU  ,  a  fpongy  calx 
remained;  which  being  melted  with  borax,  and  after- 
wards kept  in    fufion  by  itfelf  for  half  an  hour,  in  a 
very  violent  fire,  ltill  retained  fo  much  of  the  quid  - 
filver  as  to   become  brittle   under  the  hammer,  and 
appear  internally  of  a  leaden  colour.     The  metal  be- 
ing again  amalgamated  with  freih  mercury,  the  amal- 
gam again  ground  with  fulphur,  and  expofed  to  an  in- 
tenfe  fire,  a   fpongy  calx  remained  as  before.     This 
calx  being  digefted   in  two  or  three  frelh  parcels  oi 
aqua-regia,  a  fmall  portion  of  wbjtifb  matter  remain-- 
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ed  at  laft  undiflolved.  The  paper  which  covered  the 
cylindrical  glafs  wherein  the  digeftion  was  performed, 
contracted,  from  the  vapours,  a  deep-green  circular 
Ipot  in  the  middle,  with  a  fmaller  one  at  the  fide  ; 
whereas  the  aqua-regia  digefted  in  the  fame  manner 
by  itfelf,  or  with  gold,  or  with  mercury,  gave  no  ftain. 
The  iirft  foliation,  on  the  addition  of  oil  of  tartar  per 
(iel'tquium,  grew  red  as  blood  ;  on  Handing,  it  depoii- 
ted,  firft,  a  little  yellow  calx,  like  aurum  fulminans  ;  af- 
terwards, a  bright  matter  like  fine  gold  ;  and  at  laft,  a 
paler  precipitate,  inclining  to  green  ;  its  own  deep  red 
colour  and  tranfparency  remaining  unchanged.  Be- 
ing now  committed  to  diftillation,  a  colourlefs  liquor 
arofe  ;  and  the  reliduum,  perfectly  exiiccated,  yield- 
ed, on  edulcoration,  a  yellow  calx  of  gold  ;  which  the 
alakaline  lixivium  had  been  unable  to  precipitate.  The 
fecond  folution  turned  green  on  the  admixture  of  the 
alkaline  liquor,  and  let  fall  a  white  precipitate,  which 
turned  black  and  brown.  The  feveral  precipitates 
were  calcined  with  twice  their  weight  of  fulphur,  and 
then  melted  with  four  times  their  quantity  of  dint,  and 
twelve  of  pot-alh,  in  a  fire  vehemently  excited  by  bel- 
lows. The  fcoria  appeared  of  a  golden  colour,  which, 
on  pulverization  and  edulcoration,  vanifhed.  At  the 
bottom  was  a  regulus,  which  looked  bright  like  the 
pureft  gold  ;  but  was  not  perfectly  malleable.  Broken, 
it  appeared  internally  white;  and  the  white  part  a- 
mounted  to  at  leaft  one-third  its  bulk  Befides  this 
lump  of  metal,  there  were  feveral  others,  white  like 
filver,  andfoft  as  lead." 

In  Wilfon's  chemiftry,  we  have  a  proeefs  for  con- 
verting quickfilver  into  water,  by  dropping  it  by  little 
and  little  into  a  tall  iron  veffel,  heated  almolt  to  a  white 
heat  in  the  bottom.  Over  the  mouth  of  this  velfel 
were  luted  feven  aludels  ;  and  on  the  top,  a  glafs  alem- 
bic head,  with  a  beak,  to  which  was  fitted  a  receiver. 
The  mercury  was  put  in  fo  flowly,  that  it  required 
16  hours  for  one  pound.  Every  time  that  a  little 
quantity  of  mercury  was  put  in,  it  made  a  great  noife, 
filling  the  aludel's  head  and  receiver  with  white 
fumes.  When  the  veflels  were  cooled,  a  little  water 
was  found  in  each  of  the  receivers,  and  in  the  firft 
and  fecond  iome  grains  of  crude  mercury.  The 
whole  quantity  amounted  to  13  ounces  and  6  drachms ; 
which  was  expected  to  prove  a  powerful  folvent  of 
gold  and  filver  :  but,  on  trial,  was  found  to  be  in  no 
refpect  different  from  common  water.  On  this  ex- 
periment Dr  Lewis  has  the  following  note. 

"  The  poiTibiiity  of  converting  mercury  into  wa- 
ter, or  at  leaft  of  obtaining  a  great  quantiiy  of  water 
from  mercury,  has  not  only  been  believed  by  feveral 
great  "men  in  the  chemical  art,  but  fome  have  even 
ventured  to  affert  that  they  have  actually  made  this 
change.  Yet,  neverthclefs,  they  have  delivered  the 
hiftory  of  this  affair  with  ftich  marks,  as  feem  to  make 
the  reality  of  the  change  extremely  doubtful.  Mr 
Boyle  (in  his  tract  of  the  produclblenefs  of  Chemical 
Fr'mciples,  annexed  to  See pt.  Chemifi.  p.  235  )  fays, 
"  that  he  once  obtained  water  from  mercury  without 
additament,  without  being  able  to  make  the  like  ex- 
periment fucceed  afterwards."  M.  Le  Febure,  who 
is  generally  looked  upon  as  an  honeft  practitioner, 
directs  a  proeefs  {"miliar  to  that  above  (Wilfon's),  for 
obt  lining  of  this  mercurial  water.  But  it  is  to  be  fu- 
fpected,  as  Mr  Hales  very  well  obferves  (in  his  Sta- 


tical Experiments,  p.  200.),  that  Mr  Boyle  and  others  Mercury 
were  deceived  by  fome  unheeded  circumitance,  when  or  qukk- 
they  thought  they  obtained  a  water  from  mercury,  filver- 
which  fhould  feem  rather  to  have  arifen  from  the  lute  '       "       ' 
and   earthen  veffels  made  ufe  of  in  the  diftillation  : 
for  Mr  Hales  could  not  find  the  leaft  fign  of  any  moi- 
fture  upon   di {tilling  mercury  in  a  retort  made  of  an 
iron  gun-barrel,  with  an  intenfe  degree  of  heat ;  al- 
though he  frequently  cohobated  the  mercury  which 
came  over  into  the  recipient.     "  In  a  courfe  of  chemi- 
cal experiments,  I  repeated  Mr  Hales's  proeefs,  and 
urged  the  mercury,  which  was  let  fall  by  little  and 
little,  through  an  aperture  made  in  the  gun-barrel,  with 
a  molt  intenfe  degree  of  htat,  without  obtaining  any 
water  ;  but  it  being  fufpected  by  a  byftander,  that  the 
mercury  in   this  experiment  came  over  before  it  had 
been  fufficienrly  acted  upon  by  the  fire,  by  reafon  of 
the  lownefs  of  the  neck  of  the  diftilling  inftrumeiu, 
the  experiment  was  varied  in  the  following  manner. 
Sixteen  ounces  of  mercury  were  heated  in  a  crucible, 
in  order  to  evaporate  any  moifture  that  might  have 
been  accidentally  mixed  with  it ;   and  an  iron  gun- 
barrel  of  four  feet  in  length,  being  placed  perpendi- 
cularly in  a  good  furnace,  and  a  glafs-head  and  reci- 
pient fitted  to  its  upper  part,  the  mercury  was  let  fall 
by  little  and  little  into  the  barrel,  and  the  fire  urged 
with    bellows.     After    each  injection,    the    mercury 
made  a  confiderable   noife  and   ebullition,  and  arofe 
into  the  head ;  where  it  foon  condenfed  and  trickled 
down,  in  the  common  form  of  running  mercury,  into 
the   recipient,   without   the  leaft  perceptible   appear- 
ance of  any  aqueous  humidity."  1237 
Mercury  is  difficultly  amalgamated  with  regains  of  How  to 
antimony  and  copper;  for  which  fome  particular  ma-  ai1,?1gate 

noeuvres  are  required.     Two  of  Dr  Lewis's  receipts  for  7/u  Jegu7 
.   ,  ,-/  .  ,  ,  ,        ,    r  .  lus  ot  anti- 

unjtmgquickluverwith  copper,  we  nave  already  given  monv 

(n°  1153.) :  with  regulus  of  antimony,  mercury,  he  fays, 
may  be  perfectly  united,  by  pouring  a  fmall  ftream  of 
melted  regulus  into  a  confiderable  portion  of  mercury, 
made  almoft  boiling  hot.  Another  method  directed 
by  Henckel,  is  to  put  mercury  into  an  iron  mortar 
along  with  fome  water,  and  fet  the  whole  ever  the 
fire.  When  the  water  boils,  a  third  or  fourth  part  of 
melted  regulus  is  to  be  poured  in,  and  the  mafs 
ground  with  a  peftle,  till  the  amalgam  is  completed. 
The  ufe  of  the  water,  as  Dr  Lewis  obferves,  is  to 
hinder  the  mercury  from  dying  off  by  the  heat  of  the 
regulus :  but  as  the  two  are  by  this  means  not  put 
together  in  fo  hot  a  ftate,  the  union  is  more  difficult, 
and  lefs  perfect.  The  lofs  of  the  mercury,  in  the  firft 
proeefs,  may  be  prevented  by  tiling  a  large  veffel,  and 
covering  it  with  a  perforated  iron-plate,  through  the 
hole  in  which  the  regulus  is  to  be  poured.  This  me- 
thod is  likewife  applicable  to  the  amalgamation  of 
copper. 

With  fulphur,  mercury  unites  very  readily,  form- 
ing by  trituration,  or  fimple  fufion,  a  black  powder 
or  mafs,  called  Ethiops  ?n'meral:;  which,  by  careftd  fnb- 
limation,  becomes  the  beautiful  red  pigment  called 
vermillion.     (See  Sulphur,  feet.  iv.).  Ia3g 

The  exten five  ufe  of  mercurius  dulcis  in  medicine  prcpara- 
has  rendered  it  an  object  to  chemifts  to  find  out  fome  tions  of 
method  of  preparing  it  with  lefs  expence  and  trouble,  mercunus 
and  with  more  certainty  of  its  effecls,  than  it  can  be  by  <'ulcis '" 
the  methods  hitherto  mentioned.     This  is  nowaccom-  „  __, 
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piiihed  through  the  induftry  of  Mr  Scheele,  to  whom 
chemiitry  in  general  has  been,  fo  much  obliged.  His 
method  is  as  follows  : 

"  Take  half  a  pound  of  quickfilver,  and  as  much 
pure  common  aquafortis.  Pour  it  into  a  fmall  cucur- 
bit with  a  pretty  long  neck,  flop  the  mouth  with  a 
little  paper,  and  put  it  into  warm  fand.  Some  hours 
afterwards,  when  the  acid  appears  no  longer  to  aft 
upon  the  quickfilver,  the  fire  is  to  be  augmented  fo  as 
to  make  the  folution  nearly  boil.  This  heat  is  to  be 
continued  for  three  or  four  hours,  and  the  velfel  now 
and  then  to  be  fliaken.  Towards  the  end,  regulate 
the  heat  in  fucha  manner  that  the  folution  (hall  gently 
boil  for  a  quarter  of  an  hour.  In  the  meantime,  dif- 
foive  4;  ounces  of  pure  common  fait  in  fix  or  eight 
pounds  of  water  ;  pour  this  folution,  (till  boiling,  in- 
to a  giafs  vefTel,  and  immediately  afterwards  mix  with 
it  the  abovementioned  folution  of  quickfilver,  which 
alfo  mull  be  boiling,  in  fmall  quantities  at  a  time,  with 
conflant  agitation.  When  the  precipitate  has  fettled, 
decant  oil"  the  clear  liquor,  and  pour  hot  water  again 
on  the  precipitate,  with  which  it  is  to  be  edulcorated 
till  the  water  (landing  upon  it  (hall  be  entirely  talle- 
lefs.  Put  the  whole,  obtained  by  thefe  means,  toge- 
ther, filter  and  dry  kill  a  mild  heat." 

On  this  procefsit  is  remarked,  that  when  the  quick- 
filver no  longer  effervefces  with  the  acid,  one  would 
imagine  that  afaturation  had  taken  place.  But  this-is 
far  from  being  the  cafe.  By  increaling  the  heat  the 
folution  is  ftill  able  to  difTolve  a  great  quantity  ;  with 
this  difference,  however,  that,  whereas  the  quickfilver 
in  the  beginning  is  calcined,  a  great  deal  of  it  after- 
wards, in  a  metallic  form,  is  diilblved,  as  appears 
from  this,  that  not  only  no  more  elaflic  vapours  a- 
fcend  ;  but  alfo,  that  with  fixed  and  volatile  cauftic  al- 
kalies, a  black  precipitate  is  obtained  ;  otherwife,  when 
the  folution  contains  only  calcined  quickfilver,  the 
precipitate  is  yellow.  If  the  black  precipitate  be 
gently  diftilled,  quickfilver  arifes,  and  there  remains  a 
yellow  powder,  which  is  that  part  of  the  metal  that 
was  calcined  by  the  nitrous  acid.  The  fire  nmfl  at 
any  rate  be  augmented,  in  order  to  keep  the  mercu- 
rial calx  diflolved,  the  compound  of  this  metal  and 
nitrous  acid  being  extremely  apt  to  cryftallize  even  in 
the  heat.  There  commonly  remains  fome  undilTolved 
quickfilver;  but  it  is  always  better  to  take  too  much 
than  too  little  ;  for  the  more  metal  the  mercurial  folu- 
tion contains,  the  more  mercurius  dulcis  is  obtained  at 
laft.  The  quantity  here  mentioned  ufually  produces 
8i  ounces  of  mercurius  dulcis.  The  mercurial  folu- 
tion mufl  be  cautioufly  poured  into  that  of  fea-falt, 
that  no  mercury  may  follow.  Two  ounces  of  fait 
would  be  fufficient  for  the  precipitation  of  all  the 
quickfilver  ;  but  when  fo  fmall  a  quantity  is  ufed,  it 
may  eafily  happen,  that  fome  fuperabundant  corrofive 
fublimate  may  adhere  to  the  precipitate,  which  water 
alone  is  incapable  of  entirely  feparating.  Among  other 
advantages  this  method  of  making  mercurius  dulcis 
polTeffes,  it  is  none  of  the  lead,  that  the  powder  is 
much  finer  than  any  to  which  it  can  be  reduced  in  the 
common  way  by  trituration,  however  long  continued. 

§  8.     Zinc. 

This  is  a  femimetal  of  a  bluiih  white  colour.     It  is 
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the  lead  brittle  of  any  of  the  fernimetals  ;  and  when 
amply  fupplied  with  phiogifton,  which  may  be  done 
by  treating  it  in  clofe  veifels  with  inflammable  mat- 
ters, itpoffefles  a  femiduclility,  by  which  it  may  be  flat- 
tened into  thin  plates.  When  broken,  it  appears  formed 
of  many  fiat  mining  plates  or  facets,  which  are  larger 
when  (lowly  than  when  haflily  cooled.  When  heat- 
ed, it  is  very  brittle;  and  crackles  like  tin,  only  loud- 
er, when  bent.  Expofed  to  the  air,  it  contrafts  in 
length  of  time  a  yellowiili  rail.  Its  fpecific  gravity,  Defla 
according  to  Dr  Lewis,  is  to  that  of  water  as  7-,'-  to  1.  tion.  ° 
It  begins  to  melt  as  foon  as  red-hot  ;  but  does  not 
flow  thin  till  the  fire  is  raifed  to  a  white  heat.  Then 
the  zinc  immediately  begins  to  burn  with  an  exceed- 
ingly bright  and  beautiful  flame.  Kept  juft  in  fufion, 
it  calcines  (lowly  ;  not  only  on  the  upper  furface, 
but  likewife  round  the  fides,  and  at  the  bottom  of 
the  crucible.  If  feveral  pieces  are  juft  melted  to- 
gether, the  mafs,  when  grown  cold,  may  be  broken 
into  the  fame  number  ;  their  union  being  prevented 
by  a  yellowiili  calx,  with  which  each  piece  is  covered 
over.  M.  Malouin  relates,  in  the  French  Memoirs 
for  1742,  that  a  quantity  of  zinc  being  melted  fix 
times,  and  the  firiion  continued  fifteen  hours  each 
time,  it  proved,  on  every  repetition,  harder,  more 
brittle,  lefs  fufible,  and  lefs  calcinable  ;  that  after  the 
two  firft  fuiions,  its  colour  was  grey  ;  after  the  third, 
brown  ;  and  after  the  fourth,  black  ;  that  the  fifth 
rendered  it  of  a  (late-blue  ;  and  the  fixth  of  a  clear 
violet. 

So  violent  is  the  deflagration  of  zinc,  that  the  whole  Flowers  of 
of  its  calx  is  fublimed  by  it,  in  the  form  of  light  flocks  zinc- 
of  wool  ;  which,  however,  are  eafily  reduced  to  a 
fine  powder.  Thefe  are  ufed  in  medicine,  and  reck- 
oned an  excellent  remedy  in  epileptic  cafes.  When 
once  fublimed,  they  are  by  no  means  capable  of  be- 
ing elevated  again  by  the  moll  violent  heat.  In  a 
heat  far  greater  than  that  in  which  they  firft  arofe, 
they  fuller  no  alteration  ;  in  a  very  vehement  one, 
they  melt,  according  to  Henckel,  into  a  femiopaque 
green  glafs.  Vitrified  with  borax,  they  give  a  grey, 
or  browniih,  glafs.  Erom  the  brightnefs  of  the  flame 
of  burning  zinc,  and  the  garlic  fmell  which  it  is  faid 
to  emit,  fome  have  concluded  that  zinc  contained  the 
phofphorine  acid  ;  which,  from  fome  other  circum- 
ftances,  is  not  altogether  improbable.  I242 

The  flowers  of  zinc  have  been  thought  very  cliffi-  Dr  Lewis's 
cultly,  or  not  at  all,  reducible  to  their  metallic  form  method  of 
by  an  addition  of  phiogifton.     But  Dr  Lewis  obferves,  reducing 
that  this  difhcultyproceeds  notfrom  their  unfitnefs  to  be  t"tm* 
reftored  into  the  form  of  zinc,  but  from  the  volatility  of 
the  femimetal,  which  occafions  its  being  diffipated  in 
fumes,  if  the   common  methods  are  made  ufe  of.     All 
calces,  thefe  of  iron  excepted,  require  a  greater  heat 
for  their   fufion  than  that  in  which  the   metal  itfelf 
melts ;  and  as  a  full  melting  heat  is  the  greateft  that 
zinc    can  fuftain,  it  burns  and  calcines  the  inftant  of 
its  revival,  if  the  air  is  admitted  ;  and  in  clofe  veilcls 
efcapes,  in  part  at   leaft,    through  their  pores.     On 
mixing  flowers  of  zinc  with  powdered  charcoal,  and 
urging  them  with  a  ftrong  fire  in  a  crucible,  a  defla- 
gration and  fre(h  fublimation  enfue  :   fufficient  marks 
that  the  zinc  has  been   reduced  to  its  metallic  form  ; 
for  as  long  as  it  remains  in  the  date  of  calx,  neither 
of  thefe  effects  can  happen.     If  the  veffel  is  fo  con- 
trived 
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trived  as  to  exclude  the  air,  and  at  the  fame  time  to 
allow  the  reviving  femi  metal  to  run  off  tiro  m  the  vehe- 
mence of  the  heat,  into  a  receiver  kept  cool,  the  zinc 
will  there  concrete,  and  be  preferved  in  its  metallic  ftate. 
It  is  Hill  more  effectually  detained  by  certain  metallic 
bodies,  as  copper,  or  iron  ;  with  which  the  zinc,  when 
thus  applied,  unites  more  readily  and  perfectly  than 
it  can  be  made  to  do  by  any  other  means. 

Homberg  pretended  to  obtain  an  oil  from  the 
flowers  of  zinc,  by  diflblying  them  in  diftilled  vine- 
gar, and  then  diftilling  the  folution  in  a  glafs  retort. 
At  line  a  quantity  of  phlegm  arofc  ;  then  the  fupcr- 
fluous  acid;  and  at  laft  an  empyreumatic  oil.  This 
laft,  which  Homberg  imagined  to  proceed  from  the 
flowers  of  zinc,  Newmann  very  juftly  attributes  to  the 
diftilled  vinegar. 

An  oil  of  another  kind  was  obtained  by  Mr  Hel- 
lot from  the  above  folution,  by  digefting  the  aih-co- 
louredrefiduum,  which  remained  after  the  diftilla- 
tion,  with  the  acidulous  phlegm  which  came  over,  for 
eight  or  ten  days  ;  diftilling  the  tincture  to  drynefs  ; 
and  repeating  the  extraction  with  the  diftilled  liquor, 
till  the  quantity  of  dry  extract  thus  obtained  was 
very  conliderable.  This  refin-like  matter,  diftilled 
in  a  retort  with' a  ftronger  fire,  yielded  a  yellowiih 
liquor,  and  a  white  fublimatc.  The  liquor  difcovered 
no  mark  of  oil  ;  but,  upon  being  palTed  upon  the  fub- 
limate,  immediately  difiblvcd  it,  and  then  exhibited 
on  the  furface  feveral  drops  of  areddiih  oil.  Some  of 
this  oil  was  taken  up  on  the  point  of  a  pencil,  and  ap- 
plied to  gold  and  lilver-leaf.  In  twenty-four  hours 
the  parts  touched  appeared,  in  both,  equally   diffolved. 

Zinc  does  not  unite  in  fufion  with  bifmuth,  or  the 
femimetal  called  nickel.  It  unites  difficultly  with 
iron  ;  lets  fo  with  copper ;  ealier  with  the  other  me- 
tals. It  renders  iron  or  copper  more  ealily  fnfible  ; 
and,  like  itfelf,  brittle  whilft  hot,  though  confiderably 
malleable  when  cold.  It  brightens  the  colour  of  iron 
alinoft  into  a  filver  hue,  and  changes  that  of  copper 
into  a  yellow  or  gold  colour.  It  greatly  debafes  the 
colour  of  gold  ;  and  renders  near  an  hundredth  part  of 
that  molt  ductile  metal  brittle  and  untractable.  A 
mixture  of  equal  pans  of  each  is  very  hard,  white, 
and  bears  a  fine  polifh  ;  hence  it  is  propofed  by  Mr 
Helbt  for  making  fpecula.  It  is  not  fubject  to  ruft 
or  tarnifh  in  the  air,  like  thofe  metals  whofe  bafis  is 
copper.  It  improves  the  colour  and  luftre  of  lead  and 
tin,  renders  them  firmer,  and  confequently  fitter  for 
feveral  mechanic  ufes.  Tin,  with  a  fmall  proportion 
of  zinc,  forms  a  kind  of  pewter.  Lead  will  bear  an 
equal  weight,  without  loling  too  much  of  its  malle- 
ability. Maoluin  obferves,  that  arfenic,  which  whi- 
tens all  other  metals,  renders  zinc  black  and  friable  ; 
that  when  the  mixture  is  performed  in  clofe  velTels, 
an  agreeable  aromatic  odour  is  perceived  on  opening 
them  ;  that  zinc  amalgamated  with  mercury,  and  af- 
terwards recovered,  proves  whiter,  harder  and  more 
brittle  than  before,  and  no  longer  crackles  on  being 
bent. 

Mixtures  of  zinc  with  other  metals,  expofed  to  a 
ftrong  fire,  boil  and  deflagrate  more  violently  than 
zinc  by  itfelf.  Some  globules  of  the  mixture  are  ufu- 
ally  thrown  off  during  the  ebullition,  and  fome  part  of 
the  metal  calcined  and  volatilized  by  the  burning  zinc  : 


hence  this  fubftance  has    been  called    metallic  vitro.  Eifmuth. 

Gold  itfelf  docs  not  entirely  refill  its  action.     It  very  v*~ — * ' 

difficultly  volatilizes  copper  ;  and  hence  the  fnblimates 
obtained  in  the  furnaces  where  brafs  is  made,  or  mix- 
tures of  copper  and   zinc  melted,  are   rarely  found  to 
participate    of  that   metal.     On  melting  copper   and      ,     o 
zinc  fcparately,  and    then    pouring  them    together,  acan.ot  be 
violent     detonation    immediately  eniues,    and   above  uniteowith 
half  the  mixture  is  throw  a  i  u  ut  in  globules.  fulphur. 

Zinc  does  rot   unite  in  the  kaft  with-  fulphur,  or 
with  crude  antimony,    which   fcorify  all  other  fub- 
ftances  except    gTd  and  platina  ;  nor  with    compoii- 
tions  of  fulphur  and  fixed  alkaline falts,  which  diitolve 
gold  itfelf.     With  nitre  it  deflagrates    violently.     Its 
flowers  do  not  fenfibly  deflagrate  ;  yet  alkalize  double 
their  weight  of  the  fait  more   readily  than  the  zinc      I240 
itfelf.     The  alkaline mafs  appears  externally  greenifh,  Nitre  alka 
internally  of  a  purple  colour.     It  communicates  a  fine  Hzed  by 
purple  to  w?ater,  and  a  red   to   vinegar.     The  acetous  fleers  of 
tincture  infpiffated,  leaves  a  tenacious  fubftance  which  zinc" 
foon  runs  in  the  air  into  a  dark  red  cauftic  liquor,    the 
alkaheft  of  fome  of  the  pretended  adepts. 

§  9.     B  1  s  m  v  r  H. 

This  femimetal,  called,  zWatin-gla/s,  an-d  by  fome 
naturalifts  marcajita  cffichiarmu,  is  fomewhat    limilar 
to  the  regnlus  of  antimony.     It  appears  to  be  com- 
pofed   of  cubes  formed  by    the   application  ol  plates 
upon  each  other.     Its  colour  is  lefs  white  than  that  of 
regulus  of  antimony;  and  has  a  reddiffi  tinge,    parti- 
cularly when  it  is  expofed  to  the  air.     In  fpecific gra- 
vity it  approaches  to    filver ;  being  nearly   ten    times 
heavier  than  water.     It  has  no  degree  of  malleability  ; 
breaking  under  the  hammer,  and   being  reducible  by 
trituration  to  fine  powder.     It  melts  a  little  later  than 
tin,  and  feems  to  flow  the  thinnelt   of   all  metallic 
fubflances.     Bifmuth    is  femivolatile,    like  all    other       I2$0 
femimetals.     When  expofed  to  the  fire,  flowers  rife  Convert- 
from  it ;  it  is  calcined  ;   and  converted  into  a   litharge  hMe  into 
and  glafs   nearly  as  lead  is  ;   (See  Glass).     It  may  htharge 
even  be  employed-,  like  that  metal,  in  the  purification       & 
of  gold  and  filver  by  cnpellation.     (See   Refining). 
When  in  fufion,  it  occupies  lefs  volume  than  in  its  fo- 
il d  ftate  :  a  property  peculiar  to    iron  among  the  me- 
tals, and  bifmuth  among   the    femimetals.     It    emits 
fumes  in  the  fire  as  long  as   it  preferves  its   metallic 
form  ;  when  calcined  or  vitrified,  it  proves  perfectly 
fixed.  _  _  _  I25I 

Bifmuth  mingles  in  fufion  with  all  the  metalline  fub-  Promotes 
ftances,  except  regulus  of  cobalt   and  zinc.     The  ad- the  fufion 
dition  of  nickel  or  regulus  of  antimony,  renders  it ofaU  l^& 
mifcible  with  the  former,  though  not  with  the  latter.  meta"-> 
It  greatly  promotes  the  tenuity   as  well  as   facility  of 
the  fufion  of  all  thofe  metals  with  which  it  unites.     It 
whitens  copper  and   gold,  and  improves  the  colour  of 
fome  of  the  white  metals:  mixed  inconfiderable  quan- 
tity ;  it  renders  them  all  brittle,  and  of  a  flaky  ftruc- 
ture  like  its  own.     If  mixed    with  gold  or  filver,  a 
heat  that  is  but  juft  fufficient  to  melt  the  mixture,  will 
prefently  vitrify  a    part  of  the  bifmuth  ;  which,  ha- 
ving then   no  action  on  thofe  perfect  metals,  feparates, 
and  glazes  the  crucible  all  round. 

§   10 
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§  io.  Regulus  of  Antimony. 

V 

This  femimetal,  when  pure,,  and  well  fufed,  is  of 

145a       a  white  fhining  colour,  and  coniiils  of  laminae  applied 

Appear-       to  each  other.     When   it   has  been  well  melted,  and 

ancc  of  a     not  too    haltily  cooled,  and  its  furface  is  not  touched 

ftaronits    Dy  any   \YAX&   body   daring  the  cooling,  it  exhibits  the 

perfect  figure  of  a  ftar,  confuting  of  many  radii  iifuing 

from  a  centre.  This  proceeds  from  the  difpciition  that 

the  parts  of  this  femimetal  have  to  arrange  themfelves 

in  a  regular  manner,  and  is  fimilar  to   the  cryflailiza- 

tion  of  falts. 

Regulus  of  antimony  is  moderately  hard  ;  but,  like 
other  femimetals,  it  has  no  ductility,  and  breaks  in 
fmall  pieces  under  a  hammer.     It  lolesi  of  its  weight 
in  water.     The  action  of  air  and  water  deftroys  its 
luftre,  but  does  not  ruft  it  fo  effectually  as  iron  or  cop- 
per.    It  is  fufible  with  a  heat  fufficient  to  make  it  red 
ia-,      hot;  but   when  heated  to  a  certain  degree,  it  fumes 
Sublima-     continually,  and  is  diffipated  in  vapours.     Thefe  fumes 
ble.  form  what  are  called  the  argentine  flowers  of  regulus 

of  antimony,  and  are  nothing  but  the  earth  of  this  fe- 
mimetal deprived  of  part  of  its  inflammable  principle, 
and  capable  of  being  reduced  to  its  reguline  ftate  by 

1454  an  union  with  this  principle. 

Separation  There  are  different  methods  cf  preparing  the  regu- 
°f  th!  lus  of  antimony  ;  but  all  of  them  conlift  merely  in  fe- 
ain'm™111  Parat'ng  tne  fulphur  which  this  mineral  contains,  and 
which  is  united  with  the  regulus.  It  is  plain,  there- 
fore, that  regulus  of  antimony  may  be  made  by  an  ad- 
dition of  any  fubftance  to  crude  antimony  in  fufion, 
which  has  a  greater  attraction  for  fulphur  than  the  re- 
gulus itfclf  has.  For  this  purpofe,  alkaline  falts  have 
been  employed,  either  previonfly  prepared,  or  extem- 
poraneoufly  produced  in  the  procefs,  by  a  deflagration 
of  tartar  and  nitre.  By  this  means,  the  fulphur  was 
indeed  abforbed  ;  but  the  hepar  fulphuris,  formed  by 
the  union  of  the  fulphur  and  alkali,  immediately  dif- 
folved  the  regulus,  fo  that  very  little,  fometimes  none 
at  all,  was  to  be  obtained  diftindt  from  the  fcoria.  Me- 
tals are  found  to  anfvver  better  than  alkaline  falts,  but 
the  regulus  is  feldom  or  never  free  from  a  mixture  of 
the  metal  employed.  The  way  of  obtaining  a  very 
pure  regulus,  and  in  great  quantity,  is  to  calcine  the 
antimony  in  order  to  diilipate  its  fulphur;  then  to 
mix  the  calx  with  inflammable  matters,  fuch  as  oil, 
foft  foap,  &c.  which  are  capable  of  reftoring  the 
principle  of  inflammability  to  it.  This  method  was 
invented  by  Kunckel.  Another,  but  more  expen- 
five  way  of  procuring  a  large  yield  of  very  pure  regu- 
lus, is,  by  digesting  antimony  in  aqua-regis,  which  dif- 
folves  the  reguline  part,  leaving  the  fulphur  untouched, 
precipitating  the  folution,  and  afterwards  reviving  the 

1455  precipitate  by  melting  it  with  inflammable  matters. 
Regulus  There  are  confiderable   differences  obferved  in  the 
cafily  mif-    regL1lus  0f  antimony,  according  to  the  different  fub- 
L^JlL      fiances   made   ufe  of    to  abforb  the  fulphur.     When 

prepared  by  the  common  methods,  it  is  found  to  be 
very  difficultly  amalgamated  with  mercury  ;  but  Mr  Pott 
has  difcovered,  that  a  regulus  prepared  with  two  or  five 
parts  of  iron,  four  of  antimony,  and  one  of  chalk,  rea- 
dily unites  with  mercury  into  an  hard  amalgam,  by 
bare  trituration  with  water.  Marble  and  quicklime  fuc- 
Vol.  IV. 


wercury. 


ceed  equally  well  with  chalk;   but  clay,  gypfum,  or  Regulus  of 
other  earths,  have  no  effect.  antimony. 

One  earthy  fubftance,  found  in  lead-mines,  and  com-  v    ~^7    ' 
monly  called  cawk,  has  a  very  remarkable  effect  upon  Extempo- 
antimony.     This  is  found  in  whitifh,  moderately  com-  raneous  re* 
pact  and  ponderous  mafles  ;  it  is  commonly  fuppoied  gulus  with 
a  fpar ;  but  differs  from  bodies  of  this  kind,  in  not  be- cas- 
ing acted  upon  by  acids,  (fee  n°  106S).     Ifalumpof 
cawk,  of  an  ounce  or  two,  be  thrown  red   hot  into  16 
ounces  of  melted  antimony,   the  fufion  continued  about 
two  minutes,  and  the  fluid  matter  poured  off,  "  you 
will  have  15  ounces  like  polifhed  fteel,  and  as  the  moft 
refined  quicklilver."   Phil.Tranf.  n°  no.  Dr  Lewis 
mentions  his  having  repeated  this  experiment  feveral 
times  with  fuccefs  :  but  having  once  varied  it   by  mix- 
ing the  cawk  and  antimony  together  at  the  firft,  a  part 
of  the  antimony  was  converted  into  a  very  dark  black 
vitreous  matter,  and  part  feemed  to  have  fuffered  little 
change  ;  on  the  furface  of  the  mafs  fome  yellow  flowers 
appeared. 

R.egulus  of  antimony  enters  into  the  compofitions 
for  metallic  fpeculums  for  telefcopes,  and  for  printing- 
types.  It  is  alfo  the  bafis  of  a  number  of  medicinal  pre- 
parations ;  but  many  of  thefe,  which  were  formerly 
much  efteemed,are  found  to  be  either  inert,  uncertain, 
or  dangerous  in  their  operations.  When  taken  in  fub- 
ftance, it  is  emetic  and  purgative,  but  uncertain  in  its 
operation;  becanfe  it  only  acts  in  proportion  to  the 
quantity  of  folvent  matter  it  meets  with  in  the  lto« 
mach  ;  and  if  it  meets  with  nothing  capable  of  acting 
upon  it  there,  the  regulus  will  be  quite  inactive.  For 
thefe  reafons,  the  only  two  preparations  of  antimony 
now  retained,  at  leaft  by  fkilful  practitioners,  are  the 
infufion  of  glafs  of  antimony  in  wine  and  emetic  tar- 
tar. For  making  the  glafs  of  antimony  we  have  the  Glafsofan* 
following  procefs.  "  Take  a  pound  of  antimony;  re- timony. 
duce  it  to  fine  powder,  and  fet  it  over  a  gentle  fire; 
calcine  it  in  an  unglazed  earthen  pan,  till  it  comes  to  be 
of  an  alh  colour,  and  ceafes  to  fume  :  yon  muft  keep  it 
continually  ftirring;  and  if  it  fhould  run  into  lumps, 
you  muft  powder  them  again,  and  then  proceed  to  fi- 
nifh  the  calcination.  When  that  is  done,  put  the  cal- 
cined antimony  into  a  crucible;  fet  it  upon  a  tile  in  a 
wind-furnace;  put  a  thin  tile  on  the  top;  and  cover 
it  all  over  with  coals.  When  it  is  brought  into  fufion, 
keep  it  fo  in  a  ftrong  fire  for  an  hour:  then  put  into 
it  an  iron  rod  ;  and  when  the  melted  antimony,  which 
adheres  to  it,  is  tranfparem,  pour  it  upon  a  fmooth, 
hot,  marble;  and  when  it  is  cold,  put  it  up  for  ufe. 
This  is  vitrum  antimonii,  or  /lib/urn." 

This  preparation  is  more  violent  in  its  effects  than 
the  pure  regulus  itfelf ;  becaufe  it  contains  lefs  phlo- 
gifton,    confequenly  is    fimilar  to  a  regulus  partially 
calcined,  and  fo  more  foluble.     Hence  it  is  the  moft 
proper  for  infufion  in  wine,  or  for  making  the  tartar 
emetic.     It  is  obvioufly,  however,  liable    to  great  un- 
certainties in  point  of  ftrength  ;  for  as  the  antimony  is 
more  or  lefs  ftrongly  calcined,  the  glafs  will  turnout 
ftronger  or  weaker  in   its  operation,  and  confeqnently 
all  the  preparations  of  it  muft  be  liable  to  much  uncer-       I2^j 
tainty.     This    uncertainty   is    very   apparent    in    the  Difference 
ftrength  of  different  parcels  of  emetic  tartar:  accord- of  ftrength 
ingly  Mr  Geoffroy  found  by  examination  of  different'"  cmctic 
emetic  tartars,  that  an  ounce  of  the  weakeft  contain- tartars* 
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ed  from  30  to  90  grains  of  regulus;  an  ounce  of  mo- 
derate ftrength  contained  about  108  grains  ;  and  an 
ounce  of  the  ftrongeft  kind  contained  154  grains. 
For  thefe  reafons,  the  author  of  the  Chemical  Dic- 
tionary recommends  the  pulvis  algaroth  as  the  moft 
prober  material  for  making  emetic  tartar  ;  being  per- 
iectly  foluble,  and  always  of  an  equal  degree  of 
ftrength.  Emetic  tartar,  as  he  jufty  obferves,  ought 
to  be  a  metallic  fait  conipofed  of  cream  of  tartar  Cam- 
med with  the  regulus  of  antimony;  and  M.  Beaume 
has  mown  fuch  a  faturation  to  be  poflible,  and  that  the 
neutral  fait  cryftallizes  in  the  form  of  pyramids.  They 
are  tranfparent  while  moift ;  but  by  expofure  to  a  dry 
air,  they  lofe  the  water  of  their  cryftallization  and  be- 
come opaque.  The  preparation  of  this  fait,  according 
to  M.  Baume,  coufifts  in  mixing  together  equal  parts 
of  cream  of  tartar,  and  levigated  glafs  of  antimony  : 
thefe  are  to  be  thrown  gradually  into  boiling  water; 
and  the  boiling  continued  till  there  is  no  longer  any 
efFervefcence,  and  the  acid  is  entirely  faturated.  The 
liquor  is  to  be  filtered;  and  upon  the  filter  is  obferved 
a  certain  quantity  of  fulphureous  matter  along  with 
fome  nndillblvcd  parts  of  the  glafs  of  antimony.  When 
the  filtered  liquor  is  cooled,  fine  cryftals  will  be  form- 
ed in  it,  which  are  a  foluble  tartar  perfectly  faturated 
with  glafs  of  antimony.  He  obferves,  that  the  diflblu- 
tion  is  foon  over  if  the  glafs  is  well  levigated,  but  re- 
quires a  long  time  if  it  i?  only  grofsly  pounded. 

The  trouble  of  levigating  glafs  of  antimony,  as  well 
as  the  uncertainty  of  diflblving  it,  would  render  pul- 
vis algaroth  much  preferable,  were  it  not  on  account 
of  its  price;  which  would  be  a  temptation  to  thofe 
in  ufe  to  prepare  medicines,  to  fubflitute  a  cheaper 
antimonial  preparation  in  its  place.  This  objection, 
however,  is  now  in  a  great  meafure  removed  by  Mr 
Scheele  ;  who  demonftrated  that  the  pulvis  algaroth 
is  no  other  than  regulus  of  antimony  half  calcined  by 
the  dephlogifticated  marine  acid  in  thecorrofive  fubli- 
mate  made  ufe  of  for  preparing  the  antimonial  cau- 
ftic.  If  therefore  we  can  fall  upon  any  other  method 
of  dephlogifticating  the  regulus,  we  lhall  then  be  able 
to  combine  the  marine  acid  with  it;  and  by  feparating 
them  afterwards,  may  have  the  powder  of  algaroth  as 
good  as  from  the  butter  of  antimony  itfelf,  One  of 
the  methods  of  dephlogifticating  the  regulus  is  by 
nitre.  Our  author  therefore  gives  the  following  re- 
ceipt for  the  powder  in  queftion. 

"  Take  of  powdered  crude  antimony  one  pound  ; 
powdered  nitre,  one  pound  and  a  half;  which,  after  be- 
ing well  dried  and  mixed,  are  to  be  detonated  in  an  iron 
mortar.  The  hepar  obtained  in  this  manner  is  to  be 
powdered,  and  a  pound  of  it  to  be  put  into  a  glafs 
veffel,  on  which  firft  a  mixture  of  three  pounds  of  wa- 
ter and  15  ounces  of  vitriolic  acid  is  to  be  poured,  and 
afterwards  15  ounces  of  powdered  common  fait  are  to 
be  added  ;  the  glafs  veffel  is  then  to  be  put  in  a  fand- 
bath,  and  kept  in  digeftion  for  12  hours,  during 
which  period  the  mafs  is  to  be  confiantly  ftirred.  The 
folution,  when  cool,  is  to  be  ftrained  through  linen. 
On  the  refiduum  one  third  of  the  above  menftruum 
is  to  be  ponred,  and  the  mixture  digefted  and  ftrained. 
From  this  folution,  when  it  is  diluted  with  boiling  wa- 
ter, the  pulvis  algarothi  precipitates,  which  is  to  be  well 
edulcorated  and  dried." 

As  regulus  of  antimony,  like  other  metallic  fub- 


ftances,  is  foluble  in  liver  of  fulphur,  it  happens,  that, 
on  boiling  antimony  in  an  alkaline  ley,  the  fait,  uniting 
with  the  fulphur  contained  in  that  mineral,  forms  an 
hepar  fulphuris,  which  difiblves  fome  of  the  reguline 
part.  If  the  liquor  is  filtered,  and  faturated  with  an  acid, 
the  regulus  and  fulphur  will  fall  together  in  form  of  a 
yellowifh  or  reddifh  powder,  called  golden  fulphur  of  an- 
timony. If  theley  isfuffered  tocool,  alikeprecipitationof 
a  red  powder  happens.  Th\s\z(\  is  called  kermes  mineral. 
Nitre  deflagrates  violently  with  antimony,  confum- 
ing  not  only  its  fulphureous  part,  but  alfo  the  phlogifton 
of  the  regulus  :  and  thus  reduces  the  whole  to  an  inert 
calx,  called  antimonium  diaphoreticum.  If  equal  parts 
of  nitre  and  antimony  are  deflagrated  together,  the 
fulphureous  part  is  confumed,  as  well  as  part  of  the 
inflammable  principle  of  the  regulus.  The  metalline 
part  melts,  and  forms  a  femivitreous  mafs  of  red- 
d i ill  colour,  called  crocus  metallorum,  or  liver  of  anti- 
mony. It  is  a  violent  emetic,  and  was  formerly  ufed 
for  making  infnfions  in  wine  fimilar  to  thofe  of  glafs 
of  antimony  ;  but  is  now  difufed  on  account  of  its  un- 
certainty in  ftrength.  It  is  ftill  ufed  by  the  farriers: 
but  the  fubitance  iold  for  it  is  prepared  with  a  far  lefs 
proportion  of  nitre;  and  fometimes  even  withont  any 
alkaline  fait  being  added  to  abforb  part  of  the  antimo- 
nial fulphur.  This  crocus  is  of  a  dull  red  colour  ;  and, 
when  powdered,  aflumes  a  dark  purple. 

\  11.  Arsenic. 

This  fubitance,  in  its  natural  ftate,  has  no  appearance 
of  a  metal,  but  much  more  refembles  a  fait,  which, 
as  has  been  already  obferved,  it  really  is  when  deprived 
of  its  phlogifton.  When  united  to  a  certain  quantity 
of  phlogifton,  it  aflumes  a  metallic  appearance  ;  and 
in  t iii s  ftate  it  is  found,  as  Mr  Bergman  informs  us, 
in  Bohemia,  Hungary,  Saxony,  Hercynia,  and  other 
parts;  particularly  at  Alfatia  in  the  mines  called 
St  Marieux.  The  mafTes  in  which  it  is  found  are 
frequently  fliapelefs,  friable,  and  powdery;  but  fome- 
times compact,  and  divided  into  thick  convex  lamellse, 
with  a  needle-formed  or  micaceous  furface:  it  takes  a 
pelifh,  but  foon  lofes  it  again  in  the  air.  When  frefh 
broken,  it  appears  compofed  of  fmall  needle-like  grains 
of  a  leaden  colour,  foon  becoming  yellow,  and  by  de- 
grees blackifh  ;  exceeding  copper  in  hardnefs,  though 
as  brittle  as  antimony. 

Reguline  arfenic,  whether  found  naturally  or  pre- 
pared by  art,  very  readily  parts  with  as  much  of  its 
phlogifton  as  is  fufficient  to  make  it  fly  off  in  a  white 
fmoke  ;  but  this  ftill  retains  a  very  confiderable  quan- 
tity of  phlogiftic  matter,  as  is  evident  from  its  producing 
nitrous  air  by  the  afFufion  of  nitrous  acid,  and  from 
the  experiments  already  related  of  the  preparation  of 
the  acid  of  arfenic.  This  calx  indeed  is  the  form  in  which 
arfenic  is  molt  commonly  met  with.  It  is  lefs  volatile 
than  the  regulus  ;  and  by  fublimation  in  a  glafs  veffel 
aflumes  an  opaque  cryftalline  appearance  from  be- 
coming white  on  the  furface;  but  that  which  cryftal- 
lizes  in  the  bowels  of  the  earth  does  not  appear  to  be 
fubject  to  any  fuch  change. 

White  arfenic,  though  a  true  metalline  calx,  may  be 

mixed  in  fufion  with  the  fame  metals  which  will  unite 

with  the  regulus.     This  feems  contrary  to  the  general 

rule  of  other  calces,  which  cannot  be  united  with  any 
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metal  in  its  metalline  ftate  ;  bnt  it  muft  be  remembered, 
that  by  this  operation  the  arfenical  calx  is  reduced  to  a 
regains  by  the  phlogifton  of  the  metal  :  whence,  in  all 
fulions  of  this  kind,  lb  me  fcoriacrife  to  the  top,  confid- 
ing of  the  calcined  metal  and  part  of  the  white  arfenic. 

Eight  parts  of  diftilled  wrater  diffolve,  by  means  of 
moderate  heat,  one  part  of  calcined  arfenic,  and  by 
boiling  may  be  made  to  take  up  15.  The  folution 
changes  fyrnp  of  violet  green,  but  the  tincture  of 
turnfole  red.  It  is  not  changed  by  neutral  falts,  but 
flowly  precipitates   the  folutions  of  metals,  the  arfenic 

united   to  the  metallic   calx  falling  to  the  bottom 

"  It  may  be  afked  (fays  Mr  Bergman),  whether  the 
whole  of  the  arfenic,  or  only  the  arfenical  acid,  unites 
with  the  metallic  calx,  yielding  the  phlogifton  to  the 
menftruum  of  the  other  metal  ?"  Certainly  fuch  a 
mutual  commutation  of  principles  does  not  appear  im- 
probable, if  we  confider  only  thofe  cafes  in  which  the 
menftruum  is  vitriolic  or  nitrous  acid  :  but  as  iron, 
for  example,  united  with  marine  acid  (which  does  not 
attract  the  phlogifton  of  white  arfenic),  as  well  as 
when  it  is  joined  to  the  nitrous  acid,  is  precipitated,  it 
would  appear  that  the  whole  of  the  arfenic  is  united, 
at  leaft  in  certain  cafes,  to  the  metallic  calces. 

One  part  of  arfenic  is  diffolved  by  70  or  80  of  boil- 
ing fpirit  of  wine. 

Arfenic  diflblves  partially  in  concentrated  vitriolic 
acid,  but  concretes  in  the  form  of  cryftalline  grains  on 
cooling.  Thefe  diffolve  in  water  with  much  greater 
difficulty  than  the  arfenic  itfelf.  On  the  blow-pipe 
they  emit  a  white  fmoke,  but  form  into  a  globule  by 
fnfion,  which  at  firft  bubbles,  but  foon  grows  quiet, 
and  is  but  flowly  confumed  even  in  a  white  heat. 
This  fixity  is  occalioned  by  the  acid  carrying  off  the 
phlogifton  of  the  arfenic,  and  thus  leaving  a  greater 
proportion  of  its  peculiar  acH  than  what  it  naturally 
contains  ;  and  therefore  the  more  frequently  the  ope- 
ration is  repeated,  the  more  fixed  the  arfenic  becomes, 
though  it  is  fcarce  pollible  to  diflipate  the  arfenical 
phlogifton  as  perfectly  with  this  acid  as  with  the  ni- 
trons ;  the  effects  of  which  have  been  already  particu- 
larly mentioned. 

The  marine  acid,  which  naturally  contains  phlo- 
gifton, diifolves  about  one-third  of  its  weight  of  arfe- 
nic, a  great  part  of  which  feparates  fpontaneonlly  on 
cooling  in  a  ftate  of  faturation  with  the  acid.  This  fait, 
which  may  be  had  in  a  cryftalline  form,  is  much  more 
volatile  than  the  former,  readily  fubliming  in  a  clofe 
veffel  with  a  moderate  heat  ;  but  is  foluble  with  diffi- 
culty in  boiling  water.  It  is  of  a  fine  yellow  colour, 
and  fcarcely  differs  from  butter  of  arfenic,  except  in 
its  degree  of  concentration.  The  nature  of  marine 
acid  prevents  it  from  difengaging  the  arfenical  acid 
from  the  phlogifton  of  the  fcmimetal,  as  will  eafily  ap- 
pear from  what  has  been  faid  concerning  that  acid. 
The  arfenical  acid,  however,  is  eafily  made  to  appear 
by  the  addition  of  that  of  nitre,  as  will  be  nnderftood 
from  the  directions  given  by  Mr  Scheelc  for  the  pre- 
paration of  the  acid  of  arfenic. 

Arfenic  is  not  precipitated  from  its  folution  in  vi- 
triolic and  nitrous  acids  by  the  phlogifticated  alkali, 
which  yet  very  readily  precipitates  all  other  metals. 
From  the  marine  acid,  however,  it  is  precipitated  by  its 
means  of  a  white  colour;  but  unlefs  the  folution  be  very 


acid,  the  addition  of  mere  water  will   throw  down  a 
precipitate  of  the  fame  colour. 

Dephlogifticated  marine  acid  deprives  arfenic  of  its 
inflammable  principle  ;  fo  that  in  the  diftilling  velTel 
we  find  water,  acid  of  arfenic,  and  marine  acid,  rege- 
nerated. 

Arfenic  is  diffolved  by  its  own  acid,  and  forms  cry- 
ftalline grains  with  it  as  well  as  with  that  of  fluor  and 
borax.  Saccharine  acid  diffolves  it  liktwife,  and 
forms  prifmatic  cryftals  ;  and  a  iimilar  fait  is  alfo 
formed  by  the  acid  of  tartar.  Vinegar,  and  the  acids 
of  vinegar  and  phofphorus,  form  with  it  cryftalline 
grains,  which  are  fcarcely  foluble  in  water. 

Solutions  of  fixed  alkali  diffolve  arfenic  ;  and, 
when  loaded  with  it,  form  a  brown  tenacious  mafs, 
called  liver  of  arfenic.  The  arfenic  is  partly  precipi- 
tated by  mineral  acids,  though  part  of  it  gradually 
lofes  its  phlogifton,  and  adheres  more  tenacioufly.  So- 
lution made  with  volatile  alkali  feems  to  effect  this 
decompofition  more  readily,  as  no  precipitation  is 
made  by  acids.  Limpid  folution  of  faline  hepar,  drop- 
ped into  a  folution  of  white  arfenic,  floats  upon  the 
furface  in  form  of  a  grey  ftratum,  which  at  length  di- 
ftnrbs  the  whole  liquor. 

By  the  affiftance  of  beat  folutions  of  arfenic  attack 
fome  of  the  metals,  particularly  copper,  iron,  and  zinc; 
the  folutions  of  the  two  laft  yielding  cryftals  by  eva- 
poration. No  alteration  is  made  on  thefe  compounds 
by  alkaline  falts  or  by  acids :  volatile  alkali  does  not 
difcover  the  copper  by  changing  the  colour  of  the  fo- 
lution blue  ;  nor  does  the  phlogifticated  alkali  throw 
down  any  blue  precipitate  from  the  folution  of  iron. 
The  reafon  of  this  is  the  fuperabundance  of  phlogifton 
in  the  folutions;  for  the  arfenical  acid  takes  up  all 
metals  :  when  united  with  copper,  it  lhows  a  blue  co- 
lour with  volatile  alkali  ;  and  when  united  with  iron, 
it  lets  fall  a  Pruffian  blue  in  the  ufual  way  ;  but  the 
quantity  of  phlogifton  which  converts  the  acid  into 
white  arfenic,  prevents  the  appearance  of  thefe  pheno- 
mena when  the  latter  is  made  life  of. 

Arfenic,  either  in  its  calcined  orreguline  ftate,  may 
be  united  with  fulphur  ;  in  which  cafe  it  appears 
either  of  a  red  or  yellow  colour,  according  to  the 
quantity  of  fulphur  with  which  it  is  united.  Thefe 
compounds  are  fpontaneonfly  produced  by  nature  ; 
both  of  them  fometimes  pellucid  and  cryftalline  ;  with 
this  difference,  however,  that  the  yellow  feems  to  af- 
fect a  lamellated,  and  the  red  a  cryftalline,  form. 
Thefe  are  called  redaudyelloiv  orpiment,  or  realgar  and 
orpiment  ;  the  fpecific  gravity  of  realgar  being  about 
3.225;  of  orpiment,  5.315.  Both  of  thefe  fublime 
totally  with  a  moderate  heat,  unlefs  when  they  hap- 
pen to  be  mixed  with  other  fubftances.  They  readily 
nnite  with  thofe  metals  which  form  an  union  with  the 
arfenic  and  fulphur  of  which  they  are  compofed.  Sil- 
ver mineralized  by  fufion  with  orpiment,  forms  a  fub- 
ftance  fimilar  to  what  is  called  the  red  ore  of  that  me- 
tal. Iron,  in  conjunction  with  orpiment,  afllimes  a 
white,  polifhed,and  metallic  appearance,  fimilar  to  that 
of  the  white  or  arfenical  pyrites  ;  and  by  various 
combinations  of  thefe  fubftances  with  metals  of  diffe- 
rent kinds,  many  of  the  natural  metalline  ores  may  be 
produced. 

Nitre,  when   treated  with  mineralized   arfenic,  de- 
3  Z2  tonatcs 
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tonates  partly  with  the  fulphur,  and  partly  with  the 
phlogifton  of  the  arfenic  ;  the  alkaline  bails  of  the  fait 
either  forming  fal  polychreft  with  the  acid  of  the 
fulphur,  or  uniting  with  the  alkali,  and  forming  the 
neutral  arfenical  fait.  By  the  addition  of  fixed  al- 
kali in  proper  quantity,  either  to  orpiment  or  realgar, 
and  then  expofing  the  mixture  to  a  fubliming  heat, 
nitre  retains  the  fulphur,  but  lets  go  the  greateft  part 
of  the  arfenic  ;  the  hepatic  mafs,  however,  retains  a 
fmall  quantity  of  the  latter  ;  and  if  there  is  much  al- 
kali, fcarce  any  of  the  arfenic  arifes. 

On  diftilling  orpiment  with  twice  or  thrice  it  quan- 
tity of  corrofive  fublimate,  two  liquids  arife  which  re- 
fu'fe  to  unite  ;  and  at  length,  on  augmenting  the  heat, 
a  cinnabar  arifes.  A  butter  of  arfenic  is  found  at  the 
bottom  of  the  receiver,  of  a  ferruginous  brown  colour, 
but  pellucid  :  in  the  open  air  it  firft  fends  forth  a  co 
pious  fume  of  a  white  colour,  and  then  gradually  at- 
tracts the  moiflure  of  the  atmofphere,  by  which  it  is 
precipitated.  It  is  remarkable  that  it  unites  fo  flowly 
with  marine  acid,  that  they  feem  to  repel  one  another; 
nor  can  [hey  be  made  to  uiffe  beyond  a  certain  de- 
gree. By  the  a  flu  lion  of  diitilied  water,  a  white  pow- 
der \\  ill  be  precipitated,  which,  though  ever  fo  well 
walheJ,  retains  fome  acidity  ;  for  a  portion  of  butter 
of  antimony  is  produced  by  diftillation,  as  is  likewife 
true  of  the  puivis  algaroth.  The  fmoke  has  a  pecu- 
liar penetrating  fmell,  fomewhat  fimilar  to  that  of 
phiogifticated  vitriolic  acid,  and  lets  fall  white  flow- 
ers. The  liquor  which  fwims  above,  and  which,  by 
chemical  authors,  has  been  compared  to  oil,  is  yellowifh 
and  pellucid,  feparating  a  white  arfenical  powder  by 
the  addition  of  water  and  fpirit  of  wine.  It  is  not 
affected  by  the  (Ironger  acids;  but  efFervefces,  and  lets 
fall  a  precipitate,  with  alkalies.  On  keeping  it  with  a 
cucurbit  with  a  long  neck  unflopped,  white  flowers 
gradually  concreie  round  the  orifice,  which  are  lax, 
and  fometimes  approaching  to  a  cryftalline  form.  And 
laftly,  by  fpontancous  evaporation,  pellucid  cryflals  ap- 
pear at  the  bottom  of  the  liquor,  which  are  foiuble  in 
water  with  great  difficulty  ;  but  when  diffolved,  pre- 
cipitate (ilver  from  nitrous  acid,  and  let  fall  fome  ar- 
fenic on  the  addition  of  an  alkali.  When  put  into 
lime-water,  a  cloud  flowly  fnrrounds  them  :  on  being 
cxpofed  to  the  fire,  they  totally  fnbiime  without  any  ar- 
fenical fmell,  without  decrepitation,  or  lofing  their 
tranfparency  ;  but  if  ignited  phlogiftic  matter  conns 
in  contact  with  them,  the  arfenical  fmell  inflantly  ap- 
pears. No  traces  of  mercury  are  to  br  found  in  this 
liquor  by  treating  it  either  with  alkali  or  copper  ; 
not  the  flighted  precipitation  is  made  by  it  on  be- 
ing dropped  into  a  folution  of  terra  ponderofa  in  the 
marine  acid  :  from  all  which  it  appears,  that  this  liquor 
is  only  a  very  dilute  butter  of  arfenic,  containing  lefs  of 
the  mercury  on  account  of  the  quantity  of  water  it 
has.  The  butter  contains  the  acid  in  its  moil  con- 
centrated ftate,  and  is  therefore  loaded  with  a  larger 
quantity  of  arfenic  :  the  former  liquor  will  therefore  be 
obtained  in  much  larger  quantity,  by  fetting  the  mix- 
ture of  corrofive  fublimate  arid  arfenic  to  ftand  a  night 
in  a  cellar,  or  moiftened  with  water,  before  it  be  fub- 
jecled  to  diftillation.  As  the  common  marine  acid 
can  d'fTolve  only  a  determined  quantity  of  the  butter, 
it  naturally  follows,  that  what  remains  after  complete 
faturation.  fhould  totally   refufe  to  mix.     The  acid, 
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however,  when  too  much  diluted,  precipitates  the  but- 
ter ;  but  in  proportion  to  its  ftrength  it  diflblves  a 
greater  quantity.  "  ^u 

Arfenic  mineralized  by  fulphur  is  not  diffolved  by  Arfenic  mi- 
water,  but  is  affected  by  the  different  acids,  according  neralized 
to  the   particular  circuftances  of  each.     Nitrous  acid  ^y  fulphur. 
and  aqua-regia  ad  moll  powerfully  ;  the  former  foon 
deftroys  the  red  colour  of  the  realgar,  and  converts  it 
into  yellow  orpiment  ;  its  primary  action  being  to  cal- 
cine  the  arfenic,  without  affecting  the  yellownefs  of 
the  fulphur.      It  makes  no  change  on  the  colour  of 
orpiment.      Aqua-regia,  by  long    digeftion,  takes  up 
the  arfenic,  and  leaves  the  fulphur  at  the  bottom  ;  and 
hence  we  may  find  out  the  proportions  of  the  two  in- 
gredients.    Some  dexterity,  however,  is  neceffary  in 
performing   this  operation  with  accuracy  ;  for  if,   on 
the  one  hand,   the  menftruum  be  too  weak,  part  of  the 
arfenic  will  remain  undiffolved;  and  if,   on  the  other, 
it  be  too  ftrong,  part  of  the  fulphur  will  be  decompo- 
fed  ;   for  ftrong  nitrous  acid  is  capable  of  decompofing 
fulphur  by  long  digeftion,  having  a  greater  attraction 
for  phlogifton  than  the  vitriolic  acid  itfelf.   The  colour 
of  the  reliduum  ought  to  be  grey  ;  for  as  long  as  any 
yellow  particles  remain,  it  is  a  fign  that  fome  of  the 
arfenic  alfo  remains.     If  any    iron  be  prefent  in  the 
compound,  it  is  all  diffolved,   by  reafon   of  the   fupe- 
rior  attraction  of  the  acid  for  it,  before  any  of  the  ar- 
fenic is  taken  up,  unlefs  it  (hall  have  been  calcined  ei- 
ther by  the  accefs  of  air  and  heat  employed   in   the 
operation,  or  by  the  too  great  power  of  the  inenftrimm.       Iag, 

The  pure  regulus  of  arfenic  may  be  obtained  artifi-  Pure  regu- 
cially  from  white  arfenic,  either  by  fublimation  with  lus  of  arfe- 
oil,  black  flux,  or  other  phlogiftic  materials;  or  bynic»ll0W 
melting  it  with  double  its  weight  of  foap  and  potafhes;  PrePare<k 
or  laftly,  by  precipitation  by  means  of  fome  other  me- 
tal, from  orpiment  or  fandarack   melted  with  fulphur 
and  fixed  alkali.      By  the  firft  of  thefe   methods  it  is 
obtained  in  a  cryftalline  form,  octohedral,  pyramidal, 
or  even   prifmatic.     Mr  Bergman  mentions   a  natural      Iagg 
regulus  of  arfenic,  named  mifpickel,  which  along  with  Mifpkkcl, 
fome   fulphur  contains   a  large  quantity  of  iron  united  a  natural 
with  the  regulus  into  a  metallic  compound;  but    tho'  regulus  of 
the  iron  fometimes  amounts  to  \   or  even    *    of  the arlemc- 
whole,  it  ntverthelefs  remains  untouched  by  the  mag- 
net.    When  ignited,  it  fends  forth  an  arfenical  fmell, 
and  foon  becomes  obedient  to  the  magnet,  even  though 
the  operation  be  performed  on  a  tile  without  any   ad- 
ditional phlogifton  ;  it  melts  eafily  in  an  open  fire,  and 
in  clofe  veffels  the  greater  part  of  the  regulus  fublimes, 
leaving  the  iron  at  the  bottom.  ug7 

The  pure  regulns  of  arfenic  is  vaftly  more  volatile  Great  vola- 
than  any  other  metal,  and  therefore  cannot  be  melted,  tility  of  this 
Ii  begins  to  fend  forth  a  vinble  fmoke   in  1800  of  the  femimetal. 
Swedilh  thermometer,  and  is  capable  of  inflammation  ; 
but  in  order    to  inflame  it,  it   muft  be  thrown  into  a 
veff  1    previoufly  heated   to  a  fufficient  degree,  other- 
wife  it  will  be  fublimed.     The  flame,  is  of  an  obfenre 
whiiifh  blue,  diffufing  a  white  fmoke  and  garlic  fmell. 
In  clofe  vrffels  it  retains  its  metallic  form,  and  may  be 
fublimed  of  any  figure  we  pleafe.  12gg 

Regulus  of  arfenic  unites  with  many  of  the  metals,  EfFe&sof 
but  deftroys  the  malleability   of  thofe   with   which  it  regulus  of 
enters  into  fufion.     It  renders  thofe  more  eafyoffu   arfenic  on 
fion  which  are  melted  with  difficulty  by  themfelves  ;  ot.her  mc" 
but  tin,  the  rnoft  eafily  fufible  of  all  the  metals,  be-  taIs" 

comes 
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Arfenic.    comes  more  refra&ory  by  being  united  with  arfenic. 

« '  This  meul  acquires  a  permanent  and  fhining  whitenefs 

by  its   union    with  regulus  of  arfenic,  and    is  able  to 
retain  half  its  own  weight  of  the  arfenical  metal.    The 
other  white   metals  become  grey  by  fufion  with  this 
femimetal,   platina  only   excepted.     Gold   fufed  in   a 
clofe  veffel  with  regulus  of  arfenic,  fcarcely  takes  up  ~- 
of  its  weight;  lilver  i ;  lead  *  ;  copper  |  ;  andiron  more 
than  its  own  weight.     The  magnetic  property  of  this 
laft  metal   is  ceiiroyed  by  a  large  quantity  of  regulus, 
though   the   exact  proportion    which   deitroys   it  can 
fcarcely  be  determined,  as  fome  of  the  iron  is  always 
taken  up  by  the  fcoria  ;  but   according   to  Mr   Berg- 
man, lefs  than  an  equal  quantity  is  certainly  fufhcient. 
Bifmuth  retains  T%  of  its  weight;  zinc  I;  regulus  of 
antimony  |  ;   and  manjjanefe  an  equal  quantity.     Nic- 
kel and  regalus  of  cobalt  take  up  a  large  quantity  ;  bin 
how  much  cannot  be  determined,  as  it  is  next  to  im- 
poffible  to  procure  any  of  thofe  metals  in  a  ftate  of  per- 
fect purity.   In  a  fufhcient   degree  of  heat,  and  by  a 
triture  of  feveral  hours,  regulus  of  arfenic  takes  up  a- 
bout  i  of  its  own  weight  of  mercury,  forming  an  a- 
„        malgam  of  a  grey  colour. 
May  be  ex-      Regains  of  arfenic,  by  reafon  of  its  volatility,  may 
pelled  by     be  expelled  from  all  the  metals  with  which  it  is  unit- 
heat  from    ed  ;   but,  in  flying  off,  it  generally  carries  along  with 
all  the  me-  jt  fome  of  the  metals  with  which  it  is  united,  gold  and 
tals  with     {iiver  not  excepted,  if  the  degree  of  heat  be  great  and 
which  it  is  yery  fll(iden|y   applied.     Platina,  however,    perfectly 
refills  the  volatilization ;  and  by  reafon  of  its  refrac- 
iaoo      t0I7  nature>  even  retains  a  portion  of  the  arfenic. 
Effects  of         This  femimetal  cannot  be  united  by  fufion  with  alka- 
it  upon  al-  line   falts   until  the  phlogifton  is    confiderably    dimi- 
kaline  nilhed,  and  the    regulus  approaches   to  the  nature  of 

falts  and      pure  arfenical  acid.     By    adding   regulus  therefore  to 
mtrc'  nitre  in  fulion,  a  detonation  enfues,  the  phlogifton  of 

the   former  is   totally  deftroyed,  and  the  acid  uniting 
with  the  alkali  of  the  nitre  forms  a  neutral  arfenical 
fait,  fimilar  to  that  made  with  white  arfenic  and  nitre. 
By  diftillation  with  dry    acid  of  arfenic,  the  regulus 
fnblimes  before   it  can  be  acted  upon  by  the  acid  ;  but 
when  thrown  into  the  acid  in   fulion,  foon  takes  fire, 
and  fends  forth  a  white  fmoke:  for  the  acid,  being  in 
this  inftance  deprived  of  its   phlogifton,  feparates  that 
principle  from  the  regulus,  and  unites  with  it  in  fuch 
quantity  as  to  regenerate  white  arfenic;   while  on  the 
other  hand,  the  regulus,  by  this  operation,  is   fo  far 
i       deprived  of  its  phlogifton  as  to  appear  in    the  form  of 
Decompo-  a  calx.     By    diftillation    with   corrofive  fublimate,  a 
fes  corro-     fmoking  butter,  and  fmall  quantity  of  mercurius  dul- 
five  fubli-    cis  and  running  mercury,  are  procured  ;  which  happens 
mate.  jn  confeqnence  of  a  double  elective  attnetion  ;   the  re- 

gulus of  arfenic  yielding  its  phlogifton    to  the    bafe   of 
the  corrofive    fublimate,   which  being  thus  really  cal- 
cined, reduces  the    former  to  perfect  mercury,  while 
the  marine  acid  takes  up  the  calx  of  arfenic.     The  re- 
gulus of  arfenic  readily  unites  with  fulphur,  and  forms 
the  fame  red  and  yellow  compounds   that   have  already 
been  mentioned  when  fpeaking  of  white  arfenic;   it  is 
foluble  in  hepar  fulphuris,  but  -nay  be  precipitated  by 
every  other  metal  which  can  unite  with  the  hepar. 
Converted       Regulus  of  arfenic   is  nor  affe&ed  by  the  vitriolic  a- 
into  white  cid,  unlefs  when  concentrated   and  sffifted    by   heat, 
arfenic  by    The  inflammable  part  of  the  regulus  w  hich  phlogifti- 
thevitrio-  cates  the  acid  flics  off,  fo  that  the  remainder  affuines 

lie  acid. 
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the  nature  of  white  arfenic,  and  exhibits  the  fame  pro-     Cobalt. 

perties  with  menltrua  as  any  other  metallic  calx:   the  '       v ' 

fame  holds  good  with  nitrous  acid,  except  that  it  at- 
tracts the  phlogifton  more  vehemently.  Marine  acid 
has  little  or  no  effect  except  when  boiling.  I20„ 

Regulus  of  arfenic  precipitates  certain  metals  diffol-  Effedsof  it 
ved  in  acids,  fuch  as  gold  and  platina,  diffolved  in  aqua-  on  metallic 
regia,  as  well  as  filver  and  mercury  in  vitriolic  and  ni-  foktion. 
trous  acids.  Silver  generally  appears  in  beautiful  po- 
liflied  fpicnlse,  like  the  arbor  Dianse  ;  but  if  the  arfe- 
nic be  fnffered  to  ftand  long  in  the  nitrous  folution  but 
little  diluted,  the  filver  fpiculse  are  again  diffolved,  the 
arfenic  in  the  mean  time  being  dephlogilticated.  So- 
lutions of  bifmuth  and  antimony  are  fcarcely  rendered 
turbid.  Iron  may  be  feparated  from  regulus  of  arfenic 
by  digeftion  with  marine  acid,  or  with  aqua-regia  ;  nei- 
ther of  which  will  touch  the  arfenic,  as  long  as  any  iron 
remains  ;  but  in  order  tofucceed  in  this  operation,  fubtile 
pulverifation  is  neceffary  as  well  as  a  juft  quantity  and 
flrengih  of  the  menftruum.  Heat  mult  alfo  be  carefully- 
avoided.  The  regulus  is  alfo  diffolved  by  hepar  ful- 
phuris and  by  fat  oils,  the  latter  forming  with  it  a 
black  mafs  like  plafter. 

§    12.     C  O  BA  L  T. 

Regulus  of  cobalt,  or  more  properly  pure  cobalt 
itfelf  (what  we  have  under  the  name  of  cobalt  being 
only  a  calx  of  the  regulus),  is  a  femimetal  of  a  reddilh 
white  colour,  clofe-grained,  fo  as  to  be  eafily  reducible 
to  powder,  about  7.7  of  fpecific  gravity,  and   forming 
itfelf  into  maffes  of  a  needle-like  texture,  placed  upon 
one  another.     It  is  feldom   or  never  found  native,  but 
almoft  always  calcined  and  united  with  arfenic,  the  ar-      1294 
ftnical  acid,  fulphur,  iron,  &c.     The  zaffre  ufed  in  Zaffre,  a 
commerce  is  an  impure  and  grey  calx  of  cobalt.  When  calx  of  co- 
mixed  with   three  times  its  weight  of  pulveriftd  flints,  }a^t' 
and  expofed   to  a  ftrong  fire,  it  melts  into  glafs  of  a 
dark  blue  colour,  called  fihalt,  ufed  in   tinging   other       1295 
glaffes,  and  in  painting.     With  three  times  its  weight  Smalt, 
of  black  flux,  a  fmall  quantity  of  tallow  and  marine  how  pro. 
fait,  it  affords    the  femimetal   known  by  the  impropei  °uced' 
name  of  regulus  of  cobalt ;  but  the    reduction  is  very       I2q6 
difficult.     For  this  purpofe  a  large  quantity  of  flux  mufl  Regulus  cf 
be  made  ufe  of,  and  the  crucible  kept   a  considerable  cobalt  diffi- 
time  in  a  white-red  heat,  that  the  matter  may  become  cult  torc- 
very  fluid,  and  that  the  fcoria  may  be  completely  fufed 
into  a  blue  glafs,  at  which  period  the  cobalt  finks  in 
the  form  of  a  button  to  the  bottom.  1297 

Cobalt  melts  in  a  ftrong  red  hear,  is  very   fixed  in  Properties 
the  fire,  and  it  is  uncertain   whether  it  can  be  vola-  vi co^,alt 
tilized  in  clofe  vefftls.     When  fuflered  to  cool  llowly,  WT?  **" 
it  cryftallizes  in  needle-fhaped  prifnis,   placed  one  upon  ?°at 
the  other,  and  united    in   bundles,   having  a  confider- 
able  rcfemblance  to  maffes  of  bafultes  feparated  from 
each  other:  in  order  to  fucceed  in  this  cryAallization, 
however,   the  cobalt  m  11  ft  be  melted  in  acrucible  till  it 
begins  to  boil,  and,  when  the  furface  of  the  metal  be- 
comes fixed  on  being  withdrawn  from  the  fire,  the  vef- 
fel is  then  to  bt  inclined  ;   that  which  (till  remains  fluid 
runs  out,  and  the  portion  adhering  to  the  lumps  form- 
ed by  the  cooling  of  the  furface  is  found  covered  with 
cryftals.  T2Qg 

This  femimetal,    expofed  to  the  atmofphere,    be-  Calcines 
comes  covered  with    a  dull  pellicle,  and    undergoes  a  fponta- 
fpontaueous  calcination;  but  it  may  ealily  be  calcined  ncouily  in 

in       air' 
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Its  calx 
forms  a 
beautiful 
blue  gflafs. 


1300 
Phenome- 
na with  vi- 
triolic acid 


1301 
With  ni- 
trous acid, 


1302 
With  ma- 
rine acid. 


I3°3 
With  the 
acid  of  bo 

rax. 


in  any  quantity  by  expofing  it  in  powder  in  a  fhallow 
veffel,  under  the  muffle  of  a  cupelling  furnace,  and 
ftirring  il  now  and  then  to  expofe  frefh  furfaces  to  the 
air.  After  being  kept  red  hot  for  fome  time,  this 
powder  lofes  its  fplendor,  incrcafesin  weight,  and  be- 
comes black,  the  calx  being  convertible,  by  a  moft 
violent  heat,  into  a  blue  glafs.  By  fufion  it  combines 
with  verifiable  earths,  forming  with  them  a  beautiful 
bule  glafs  extremely  fixed  in  the  fire  ;  whence  it  is  of 
the  greateft  ufe  in  enamel-painting,  porcelain-painting, 
&c.  The  action  of  terra  ponderofa,  magnefia,  and 
lime,  on  cobalt,  is  not  known.  Alkalies  manifeftly 
alter  it;  but  in  what  refpect  is  not  known. 

Cobalt  dillblves  in  concentrated  vitriolic  acid,  when 
aflifted  by  a  boiling  heat ;  the  acid  evaporating  alnioft 
entirely  in  the  form  of  fulphureons  gas.  The  refi- 
dnuni  is  then  to  be  waffled ;  a  portion  of  it  diffolves  in 
the  water,  and  communicates  a  greenifli  colour  to  it 
when  warm,  which  changes  to  a  rofe  colour  when 
cold.  M.  Beanme  affirms,  that  by  fufficiently  eva- 
porating the  vitriolic  folution  of  cobalt,  two  forts  of 
cryftals  are.  obtained  ;  one  white,  fmall,  and  cubical ; 
the  other  greeniffl,  quadrangular,  fix  lines  in  length, 
and  four  in  breadth.  Thefe  lad  he  only  confiders  as 
the  true  vitriol  of  cobalt;  the  former  being  produced 
by  certain  foreign  matters  united  to  it.  The  cryftals 
moft  commonly  obtained  have  the  form  of  fmall  needles, 
and  may  be  decompofed  by  fire,  leaving  a  calx  of  co- 
balt not  reducible  by  itfelf.  They  may  likewife  be  de- 
compofed by  all  the  alkalies,  by  terra  ponderofa,  mag- 
nefia, and  lime.  According  to  Fourcroy,  100  grains 
of  cobalt,  diflblved  in  the  vitriolic  acid,  afford,  by  pre- 
cipitation with  pure  mineral  alkali,  140  grains  of  pre- 
cipitate; by  the  fame  alkali  aerated,  160  grains.  Di- 
luted vitriolic  acid  acts  on  zafFre,  and  dillblves  a  part, 
with  which  it  forms  the  fait  already  defcribed. 

Nitrous  acid  acts  upon  the  femimetal  with  that  vio- 
lence which  is  its  general  characteriftic  ;  and  the  folu- 
tion, when  nearly  faturated,  appears  either  of  a  rofy 
brown  or  bright  green  colour.  By  ftrong  evaporation 
it  yields  a  fait  in  fmall  needles  joined  together  ;  which 
is  very  deliquefcent,  boils  upon  hot  coals  without  deto- 
nation, and  leaves  a  calx  of  a  deep  red  colour.  It  is 
decompofed  by  the  fame  fubftances  as  the  former,  and 
by  excefs  of  alkali  the  precipitate  difappears. 

Muriatic  acid,  affifted  by  heat,  dillblves  cobalt  in 
part,  but  has  no  effect  upon  it  in  the  cold.  It  acts 
more  ftrongly  on  zafFre,  forming  a  folution  of  a  reddilh 
brown,  which  becomes  green  by  being  heated.  By 
evaporation  it  yields  a  very  deliquefcent  fait  in  fmall 
needles,  which  becomes  green  when  heated,  and  is 
foon  after  decompofed.  Aqua-regia  diffolves  the  me- 
tal more  eafily  than  the  marine  acid,  but  lefs  fo  than 
the  nitrous.  The  folution  has  been  long  known  as  a 
Jympathetic  Ink. 

Cobalt  is  not  diflblved  directly  by  the  acid  of  borax; 
-but  when  a  folution  of  this  fait  is  mixed  with  a  folu- 
tion of  cobalt  in  any  of  the  mineral  acids,  a  double 
decompofition  takes  place  ;  the  alkaline  bafis  of  the 
borax  uniting  with  the  acid  which  held  the  cobalt  in 
folution  ;  and  the  calx,  combining  with  the  fedative 
fait,  falls  to  the  bottom  in  form  of  an  infoluble  pre- 
cipitate. 

This  femimetal  is  calcined  by  being  heated  to  igni- 
tion with  nitre.     One  part  of  cobalt,  and  two  or  three 
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of  dry  nitre,  well  powdered  and  mixed,  when  thrown     Nickel. 

into  a  red-hot  ciucible;   produce  fmall   fcintillations  ;  av " ' 

portion  of  the  cobalt  being  converted  into  a  calx  of  a  red 
colour,  more  or  lefs  deep,  and  fometimes  of  a  green.       i,0. 
Sal  ammoniac  isjiot  decompofed,  by  reafon  of  the  lit- With  fal 
tie  attraction  there  is  between  the  metal  and   muriatic  ammoniac, 
acid.     M.  Bucquet,    who  made  the  experiment  with       *3°5 
great  care,  could  not   obtain  a   particle  of  volatile  al-  With  lu^" 
kali.     Sulphur  does  not  unite  with  it  but  very  difficult-15  ur' 
ly,  and  the  combination  is  promoted  by  liver  of  ful- 
phur.     Thus  a  kind  of  artificial  one  may  be  produced, 
the  grain  of  which   will  be  finer  or  clofer,  and  its  co- 
lour whiter  or   yellower,  in  proportion  to  the  quantity 
of  fulphur  in  the  mixture.     M.  Beaume  obferves,  that 
this  compound  cannot  be  decompofed  by  acids,  and  that 
fire  cannot  deltroy  all  the  fulphur. 


§13.    Nickel. 
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This  was  firft  difcovered  to  be  a  femimetal  of  a  pe-  DifcoveresL 
cnliar  kind  by  Cronftedt,  in  the  years  1751  and  1754,  by  Mr 
who  procured  it  in  the  form  of  regulus  from  its  ore,  but  Cronftedt. 
without  being  able  to  reduce  it  to  a  fufficient  degree  of 
purity ;  which  indeed  has  not  yet  been  done  by  any  che- 
rnift.  M.  Bergman  has  laboured  moft  in  this  way, 
though  even  he  has  not  reduced  it  to  the  purity  of  other 
metallic  fubftances.  His  experiments  were  made  with 
fome  regulus  made  by  M.  Cronftedt,  and  whofe  fpe- 
cific  gravity  was  to  that  of  water  exactly  as  7.421  to  1. 
His  attempts  to  purify  it  were  made, 


I.  By  Calcination  and  Scorification. 
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Nine  ounces  of  powdered  nickel  were  expofed  for  Effects  of 
fix  hours,  in  feveral  portions,  to  a  moft  violent  heat,  calcination 
under  the  dome  of  an  aflay  furnace.  Thus  the  arfe-  ™lt  avi°" 
nic  was  firft  difiipated  with  a  fetid  fmell,  after  which 
the  odour  of  fulphur  became  perceptible;  after  this  a 
white  fmoke  arofe  without  any  fmell  of  garlic,  and 
which,  according  to  our  author,  arofe  probably  from 
the  more  dephlogifticated  part  of  the  arfenic  which 
now  began  to  fublime.  The  heaps  (we  fuppofe  after 
the  matter  had  been  poured  out  of  the  diffles,  and  yet 
retaining  a  great  deal  of  heat),  when  hot,  began  to 
fwell,  and  green  vegetations  arofe  from  all  the  furface, 
refembling  lome  kinds  of  mofs,  or  the  filiform  lichen; 
a  ferruginous  affl-coloured  powder  remained  at  bot- 
tom ;  and  0.13  of  the  whole  were  diffipated  during  the 
operation.  Half  an  ounce  of  this  calx  fufed  in  a 
forge  for  four  minutes,  along  with  three  times  its 
weight  of  black  flux,  yielded  a  regulus  reticulated  on 
the  furface;  the  areola  of  a  hexangular  figure,  with 
very  flender  ftrise,  diverging  from  a  centre,  full  of  lit- 
tle tubercles;  if  weighed  0.73  of  half  an  ounce;  was 
obedient  to  the  magnet ;  and,  when  fcorified  with  bo- 
rax, left  a  blackilh  glafs, 

By  a  fecond  roafting  the  regulus  again  emitted  a 
garlic  fmell ;  afterwards  a  vifible  fume  without  any 
fmell,  with  vegetations  as  before.  The  roafted  pow- 
der, reduced  with  black  flux  as  before,  ftill  emitted  a 
fmell  of  arfenic;  but  on  repeating  the  fufion  with  the 
calx  and  borax,  nothing  but  fome  obfeure  figns  of  co- 
balt appeared.  A  third  calcination  feemed  to  have 
much  difiipated  the  arfenic,  as  it  now  emitted  but 
little  of  that  kind  of  fmell ;  the  vegetations  were  alfo 
gone  ;  and  the  matter  had  rather  a  ferruginous  than  a 
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green  colour.     Nearly  the  fame  phenomenon  appeared 
after  reduction  in  a  fourth  operation. 

On  performing  the  redaction  with  lime  and  borax, 
the  regains,  when  firft  melted,  loft  much  of  its  ferru- 
ginous matter,  which  adhered  to  the  black  fcorise  ;  it 
foon  acquired  an  hyacinthine  colour,  without  any  re- 
markable mixture  of  cobalt,  was  little  obedient  to  the 
magnet,  and  its  fpecific  gravity  was  fomewhat  dimi- 
nilhed,  being  now  only  7.0828. 

By  a  fifth  calcination,  gradually  adding  a  quantity 
of  powdered  charcoal  while  the  matter  continued  red 
hot,  a  prodigious  quantity  of  arfenic,  imperceptible  be- 
fore, flew  off  in  the  form  of  vapour;  the  arfenical  acid 
being  thus  furniflied  with  as  much  phlogifton  as  was 
neceifary  to  make  it  rife  in  fume.  The  regulus  was 
treated  in  this  manner  until  no  more  arfenical  fmoke 
could  be  perceived;  it  was  now  of  a  lamellated  and 
tenacious  texture  when  reduced,  but  It  ill  diftufed  the 
arfenical  odour  on  being  removed  from  the  fire.  The 
roafting  was  therefore  repeated  a  fixth  time,  and  con- 
tinued for  ten  hours;  the  addition  of  powdered  char- 
coal continued  to  diifipate  the  arfenic  in  invisible  va- 
pours which  yet  were  perceptible  by  the  fmell;  the 
colour  of  the  metallic  calx  was  obfcurely  ferrugi- 
nous, with  a  mixture  of  green  fcarcely  vifible.  On 
reducing  the  regulus  with  equal  parts  of  white  flux, 
lime  and  borax,  a  femiductile  regulus  was  obtained, 
highly  magnetic,  and  foluble  in  nitrous  acid,  to  which 
it  communicates  a  deep  green  colour;  a  blackilh  mafs 
remained,  which  afterwards  become  white,  and  when 
laid  on  a  burning  coal,  flies  off  without  any  remarkable 
arfenical  fmell.  The  regulus  being  then  fix  times  fu- 
fed  with  lime  and  borax,  the  fcorise  refembled  the  hya- 
cinth in  colour,  and  the  metallic  part  was  furrounded 
with  a  green  calx.  The  regulus,  as  before,  was  mag- 
netic and  femi-malleable.  Laftly,  it  was  expofed  for 
14  hours  to  a  very  flrong  heat ;  when  the  powdered 
charcoal  was  added  by  degrees  without  any  diflipation 
of  arfenic  or  lofs  of  weight ;  the  colour  of  the  roafted 
powder  was  ferruginous,  with  a  very  flight  tinge  of 
green.  On  reduction,  a  very  fmall  globe,  ftill  mag- 
netic, was  found   among  the  fcorise. 

II.  By  Sulphur. 

Eight  hundred  parts  of  Cronftedt's  regulus  of  nic- 
fulPhuran"  kel,  fufed  with  fulphur  and  a  fmall  quantity  of  borax, 
yielded  a  mineralized  m.ifsof  a  reddiih  yellow,  whofe 
weight  amounted  to  1700.  On  expofing  one  half  of 
this  to  the  fire,  it  began  to  grow  black  ;  on  which  the 
heat  was  augmented  until  vegetations  appeared;  the 
remaining  calx  weighed  652.  Melting  this  part  with 
borax,  and  the  other  which  had  not  been  expofed  to 
the  fire,  a  fulphuratcd  regulus  of  a  whitifh  yellow  co- 
lour was  obtained,  weighing  1102.  The  fame  regulus, 
calcined  for  four  hours,  was  firft  covered  with  vtgeta- 
tions,  and  then,  on  the  addition  of  powdered  char- 
coal, diffufed  an  arfenical  odour;  the  metallic  calx  was 
greeu,  and  weighed  1038.  Awhitilh  yellow  regulus 
was  obtained  femiductile,  highly  magnetic,  and  ex- 
tremely refractory,  weighing  594.  By  fufion  with 
fulphur  a  feco rid  time,  it  weighed  816;  one  half  of 
which  roafted  10  greenners,  united  by  means  of  fire  to 
the  other  half  ftill  fulphurated,  weighed  509,  and  was 
almoft  deprived  of  its  magnetic  quality.  A  calcina- 
tion of  four  hours,  during  which  phlogifton  was  ad- 
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ded,  diflipated  a  confiderable  quantity  of  arfenic  ;  the    Nickel. 

powder  put  on  an  a(h-colour,  fomewhat  greenifh,  was  in  v"i-~v 

weight  569  ;  and  by  reduction  yielded  a  regulus  whofe 
furface  was  red,  and  which,  on  breaking,  appeared  of 
a  white  afli-colour,  very  friable,  and  weighing  432; 
the  fpecific  gravity  7.173. 

On  mineralizing  the  regulus  a  third  time  with  ful- 
phur, adding  charcoal  as  long  as  any  veftige  of  arfenic 
remained,  which  required  a  violent  calcination  of  12 
hours,  the  remaining  powder  was  of  an  afh-green  co- 
lour, and  weighed  364;  but  the  regulus  obtained  by 
means  of  a  reduction  effected  by  the  moft  violent  heat 
in  a  forge  for  three  quarters  of  an  hour,  was  fo  refrac- 
tory that  it  only  adhered  imperfectly  to  the  fcoria, 
which  were  of  a  diftinct  hyacinthine  colour ;  nor  could 
it  be  reduced  to  a  globule  by  me:ms  of  borax,  though 
urged  by  the  fame  vehemence  of  fire.  The  abfolute 
gravity  of  this  regulus  was  180;  its  fpecific  gravity 
8.666.  Its  magnetic  virtue  was  very  remarkable;  for 
it  not  only  adhered  ftrongly  to  the  magnet,  but  to  any 
other  piece  of  iron;  and  the  fmall  pieces  of  it  attrac- 
ted one  another.  It  had  a  confiderable  ductility,  was 
of  a  whitiih  colour,  mixed  with  a  kind  of  glittering 
red;  didolved  in  volatile  alkali,  yielding  a  blue  folu- 
tion,  and  a  green  one  in  nitrous  acid. 

An  hundred  parts  of  the  fame  regulus,  beaten  out 
into  thin  plates,  were  covered  by  a  calcination  of 
four  hours,  with  a  cruft  apparently  martial,  having  un- 
der it  a  green  powder,  and  within  it  a  nucleus  con- 
fifting  of  reguline  particles  ftill  unchanged  ;  the  weight 
being  increafed  by  5.  The  friable  matter,  reduced  to 
powder,  put  on  a  brownifh-green  colour;  and  after  a 
calcination  of  four  hours  more,  concreted  at  the  bot- 
tom in  form  of  a  friable  black  cruft,  ftrongly  magne- 
tic, and  weighing  100:  No  veltiges  of  arfenic  were 
difcovered  by  a  fucceeding  operation,  in  which  char- 
coal was  added  ;  nor  was  the  magnetic  powder  deftroy- 
ed,  but  the  weight  was  increafed  to  105,  and  the  co- 
lour fomewhat  changed.  By  fufion  for  an  hour  with 
lime  and  borax,  this  powder  yielded  a  regulus  of  an 
angular  ftructure,  red,  femiductile,  and  altogether  mag- 
netic ;  the  fpecific  gravity  being  8.875.  The  fame 
globule  diffolved  in  aqua-regia,  was  precipitated  by 
green  vitriol,  as  if  it  had  been  loaded  with  gold;  but 
the  precipitate  was  readily  foluble  in  nitrous  acid. 
Moft  of  the  reguli  fliowed  no  ligns  of  precipitation 
with  green  vitriol. 

III.     With  Hepar  Sulphuris. 
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Fifty-eight  parts  of  regulus  of  nickel,  which  had  Effect  of 
been  fulphurated  before,  being  fufed  with  1800  pans  hepar  f«l- 
offaline  hepar  fulphuris,  then  diffolved  in  warm  water,  P"un5, 
filtered  through  paper,  and  precipitated  by  an  acid, 
yielded  a  powder,  which,  by  calcination  till  the  ful- 
phur was  driven  off,  appeared  of  an  afli-colour,  and 
weighed  35.  The  infoluble  refiduum,  deprived  of  its 
fulphur  by  means  of  fire,  was  likewife  of  an  afh-colour, 
and  weighed  334.  On  reducing  this  regulus  by  means 
of  the  black  flux,  a  friable  regulus  was  obtained,  which 
had  a  very  weak  magnetic  property  ;  but,  on  fufion 
with  borax,  this  quality  was  augmented.  On  mixing 
and  melting  together  equal  parts  of  calx  of  nickel, 
gypfum,  colophony,  and  white  flux,  a  powdery,  fqua- 
mous,  and  reguline  mafs  was  produced  ;  which,  by 
fufion  with  borax,  afforded  a  regulus  poffeffing  the  pro- 
perties 
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perties  of  nickel,  but  not  entirely  deftitute  of  cobalt, 
which  obeyed  the  magnet,  and  did  not  part  with  its 
iron  even  after  two  folutions  in  the  nitrous  acid, 
and  various  reductions  by  fufion  with  borax;  theful- 
phur   was  alfo  retained  with  great  obftinacy. 

On  dillbiving  regulus  of  nickel  by  fufion,  in  liepar 
fuiphuris made  with  fixed  alkali,  adding  a  quantity  of 
nitre  fufficient  only  to  deftroy  a  fmall  part  of  the  he- 
par,  the  regulus  which  had  been  fufpended  by  it  was 
feparated,  and  fell  to  the  bottom.  On  examining  this 
regulus,  it  appeared  more  pure,  and  generally  deprived 
of  cobalt,  but  ft  ill  containing  iron.  In  like  manner 
nickel  is  always  very  diftinctly  precipitated  by  regulus 
of  cobalt,  as  this  latter  is  attracted  more  powerfully  by 
the  hepar  fuiphuris.  When  diffolved  by  fufion  with  he- 
par  fuiphuris,  this  femimetal  may  be  precipitated  by 
adding  iron,  copper,  tin,  or  lead,  and  even  by  cobalt : 
the  regulus  obtained  is  indeed  fcarcely  ever  attracted 
by  the  magnet ;  but  we  are  not  from  thence  to  con- 
clude that  ic  does  not  contain  any  iron  ;  for  when  the 
heterogenous  matters,  which  impede  its  action,  are  pro- 
perly removed,  it  then  acknowledges  the  power  of  the 
magnet  very  plainly. 

IV.   By  Nitre. 

One  part  of  Cronftedt's  regulus  was  added  to  twelve 
of  nitre  ignited  in  a  crucible,  and  kept  red-hot  for 
about  an  hour.  Some  weak  fiafhes  appeared  firft  ; 
then  a  large  quantity  of  arfenic  was  emitted  ;  and, 
laflly,  the  fides  were  covered  with  a  blue  cruft  occafioned 
by  the  cobalt,  a  green  matter  remaining  at  bottom. 
This,  fufed  again  for  an  hour,  with  twelve  parts  of 
nitre,  tinged  the  internal  fides  of  the  vefTel  of  a  green 
colour;  and,  laftly,  a  brownifh  green  mafs,  much  lefs 
in  quantity  than  in  the  former  operation,  was  left  at 
the  bottom.  This  green  matter,  treated  in  the  fame 
way  for  two  hoars  a  third  time,  left  a  grey  fcoria  at  the 
bottom,  which  yielded  no  regulus  with  black  flux. 

Another  portion  of  the  fame  regulus,  treated  in  the 
fame  way  with  nitre,  was  diffolved,  and  became  green  ; 
yet  on  being  freed  by  ablution  from  the  alkaline  fait, 
it  yielded  no  regulus  with  black  flux,  but  only  fcoria 
of  an  hyacinthine  colour  mixed  with  blue,  tinging  ni- 
trous acid  of  a  green  colour,  concreting  into  a  jelly,  and 
on  evaporation  leaving  a  greenifh  calx  behind. 

Another  portion  of  Cronftedt's  regulus  was  kept 
fome  hours  in  the  crucible  with  16  parts  of  nitre  ;  by 
which  means  all  the  arfenic  was  firft  feparated;  then 
the  phlogifticated  nitrous  acid  ;  and,  laftly,  the  fides 
of  the  veffel  were  penetrated  by  a  kind  of  green  eftlo- 
refcences.  The  mafs,  after  being  walked  with  water, 
was  of  a  dilute  green  colour,  and  tinged  borax  of  a 
greenifh  brown.  A  green  powder  was  ftill  yielded, 
after  treating  this  in  the  fame  manner  with  12  parts  of 
nitre  ;  and  on  reducing  it  with  one-half  black  flux, 
one-eighth  borax,  and  as  much  lime,  a  yellowifh 
white  regulus,  both  magnetic  and  malleable,  was  ob- 
tained, poffeffing  all  the  properries  of  nickel.  Its 
fpecific  gravity  was  9.000 ;  the  phlogiftic  ingredient 
was  ufed  in  fmall  quantity,  that  the  iron  might,  if 
poffible,    enter  the  fcoria. 

It  having  appealed  from  this  and  fome  other  expe- 
riments, that  nitre  was  capable  of  difcovering  the 
fmalleft  quantity  of  cobalt  contained  in  nickel  the 
produces  of  the  former  operations  were  now  fubjected 
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to  its  action.  The  regulus  produced  by  repeated  fco- 
rificaiion  thus  became  a  little  blue;  that  diffolved  in 
voiatile  alkali  (to  be  afterwards  particularly  mentioned) 
difcovered  a  confiderable  quantity  of  cobalt;  nor  was 
there  any  one  which  did  not  thus  difcover  more  or  lefs 
of  that  ingredienc  by  this  trial. 

V.  By  Sal   Ammoniac. 

A  calx  of  nickel,  fo  much  freed  from  cobalt  that  it  Effecl  of 
did  not  tinge  borax  in  the  leaft,  mixed  with  twice  *al  amato- 
its  weight  of  fal  ammoniac,  yielded  by  fublimation  niac 
with  a  ftrong  red  heat,  two  kinds  of  flowers;  one, 
which  rofe  higher  than  the  other,  was  of  an  afh  colour; 
the  other  white.  The  botton  of  the  g!afs  was  ftained 
of  a  deep  hyacinthine  colour;  the  refidnum  was  divided 
into  two  ftrata;  the  upper  one  yellow,  fcaly,  and 
fhining  like  mofaic  gold.  With  borax  it  afforded  an 
hyacinthine  glafs,  but  not  regulus  ;  and  in  a  few  days 
liquefied  in  the  air,  acquiring  a  green  colour  and  the 
confiftence  of  butter.  The  refidnum  mowed  the  fame 
properties  with  calx  of  nickel ;  and  the  green  folution 
fhowed  no  veftiges  of  iron  with  galls,  but  became  blue 
with  volatile  alkali;  which  was  alfo  the  cafe  with  the 
flowers.  The  lower  ftratnm  contained  a  calx,  blackifh. 
on  the  upper  part,  but  of  a  ferruginous  brown  in  the 
under,  with  a  friable  and  fcarcely  magnetic  regulus,  of 
a  reddifh  white.  The  blackifh  calx  yielded  an  hya- 
cinthine glafs  with  borax.  Part  of  this  ftratum  fub- 
limed  with  twice  its  quantity  of  fal  ammoniac  ;  and 
with  the  fame  degree  of  heat  as  before,  yielded  flowers 
of  a  very  fine  white,  with  a  refiduum  of  ferruginous 
brown,  greenifh  on  the  upper  part  towards  the  fides  of 
the  veffel,  the  bottom  being  ftained  of  an  hyacinthine 
colour  as  before.  Twenty  parts  of  fal  ammoniac  being 
added  to  a  part  of  the  inferior  ftratum  reduced,  the 
whole  was  fnblimed  in  a  retort ;  a  blackifh  powder  re- 
mained, which  became  green  by  calcinatioa,  and  of 
an  hyacinthine  colour  by  fcorification,  as  did  alfo  the 
bottom  of  the  containing  veffel.  The  fublimation  be- 
ing twice  repeated,  ufing  a  double  quantity  of  fal  am- 
moniac each  time,  the  calx  became  at  length  very  green, 
diffolving  with  the  fame  colour  in  the  nitrous  acid,  and 
yielding  by  reduction  a  white,  brittle,  and  very  little 
magnetic  regulus.  In  all  thefe  fublimations,  it  was 
obferved,  that  the  volatile  alkali  rofe  firft  ;  then  fal 
ammoniac  ;  and,  laftly,  a  part  of  the  marine  acid  was 
forced  over  by  the  violence  of  the  heat. 

VI.     With  Nitrous  acid. 
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Having  obtained  a  fait  by  cryftallization  from  nickel  Effe&s  of 
diffolved  in  nitrous  acid,  part  of  this  was  calcined  with  antimony, 
charcoal  duft  in  a  proper  veffel,  and  during  the  opera- 
tion a  large  quantity  of  arfenic  was  diffipated  ;  a  grey, 
femiductile,  and  magnetic  regulus  being  obtained  after 
reduction.  A  brittle  regulus  was  obtained  after  a  fe- 
cond  folution,  precipitation,  and  reduction ;  but  by  a 
third  operation  it  became  again  femiductile  and  mag- 
netic. By  repeating  this  procefs  a  fourth  and  fifth 
time,  the  quantity  became  fo  much  diminifhed  that  it 
could  no  longer  be  tried.  In  all  thefe  folutions  a 
blackifh  refiduum  appeared;  which,  when  fuffered  to 
remain  in  the  acid,  grew  white  by  degrees  ;  but  when 
edulcorated  and  laid  on  a  burning  coal,  exhaled  a  fnl- 
phureous  fmoke,  and  left  a  black  powder  foluble  in. 
the  nitrous  acid. 

VII.  By 
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Four  hundred  and  eighty-feven  parts  of  a  calx  of 
nickel,  produced  by  diffolving  Cronftedt's  regulus  in 
nitrous  acid,  and  precipitating  the  folution  by  a  fixed 
alkali,  being  immerfed  for  24  hours  in  a  quantity  of 
volatile  alkali,  yielded  a  refiduum  of  fifty,  having 
a  blackifh  green  colour.  The  folution,  which  was  blue, 
by  filtration  and  iiifpiiTation  yielded  a  powder  of  a  light 
blue  colour,  weighing  282  ;  which,  reduced  with 
black  flux,  produced  a  white,  femiductile,  and  highly 
magnetic  regulus,  weighing  35,  whofe  fpecific  gravity 
was  7.000.  The  fcoriae  were  of  a  light  red  :  but 
when  mixed  with  borax,  put  on  an  hyacinthine  colour, 
and  yielded  a  regulus  weighing  30.  The  two  re- 
guli  united  together  proved  very  refraclory  ;  fo  that 
the  mafs  could  not  be  melted  by  the  blow-pipe,  even 
with  the  addition  of  borax.  It  fenc  forth  neither  an 
arfenical  nor  fulphureous  fmell  on  the  addition  of  char- 
coal-duff; but,  on  a  fucceeding  reduction,  yielded  hy- 
acinthine fcoriae;  and  the  remaining  fioccnli,  dilTolved 
in-  nitrous  acid,  affording  a  very  green  folution,  which, 
on  the  addition  of  volatile  alkali,  yielded  a  powder  of 
the  fame  colour. 

From    50  parts  of  the  blackifli  green  refiduum,   13 
of  a  clear  white,  brittle,  fquamous,  and  little  magne- 
tic regulus,  were  obtained,  the  fpecific  gravity  of  which 
was  9.333.     At  the  bottom  of  the  veflel  was  found  a 
fcoria  of  an  obfeurely  blue  colour,  with  the  upper  part 
hyacinthine.     It  was  eafily  fufed  ;  and  tinged  borax, 
firft   blue,  then  of  a  hyacinth  colour,  upon  which  it 
became  more  ftrongly  magnetic.     By  the  affiftance  of 
heat  it  diffolved  in  nitrous  acid,   forming  a  folution  of 
a  beautiful  blue  colour.     A  black  powder  at  firft  float- 
ed in  the  liquor,  but  became  white,  and  fell  to  the  bot- 
tom.    After  edulcoration  it  was  for  the  moll  part  dif- 
fipated,  with  a  fulphureous  fmell,  on  being  expofed  to 
the  fire  ;  a  little  brown-coloured  mafs,  foluble  in  vola- 
tile alkali,   remaining  at  bottom.     This  folution  was 
precipitated     by  phlogifticated  alkali,    and  a   powder 
thrown  down  of  the  colour  of  calx  of  nickel,  which 
i^is      foon  grew  blue  with  volatile  alkali. 
Nickelcan-      From  all  thefe  experiments  it  appears,   that  nickel 
not  be  ob-  cannot  be  obtained  in  a  Rate  of  purity  by  any  means 
ta'med  in  a  hitherto  known.     From  every  other  fubftance,  indeed, 
ftate  of  pu-  jt  may  ke  feparate^  except  iron  ;  but  this  refills  all 
n  ^'  the  operations  hitherto  defciibed,  and  cannot  be   di- 

minilhed  beyond  certain  limits.     The  magnet  not  only 
readily  difcovers  its  prefence,  but  fome  portions  of  the 
regulus   itfelf    becomes  magnetic  ;    but   the    tenacity 
and  difficulty   of  fufion,  which   increafe  the  more  in 
proportion  to  the  number  of  operations,   plainly   ihow 
that  there  is  no  hope  of  feparating  the  whole  quantity, 
unlefs  we  fuppofe  the  regulus  of  nickel  itfelf  to  be  at- 
tracted by   the  magnet  ;   and  there  is  certainly  a  pof- 
fibility  that  one    other  fubftance  befides  iron  may  be 
attracted  by  the  magnet.     The  great  difficulty,  or  ra- 
ther impoffibility,   of  obtaining  it  in  a  ftate  of  purity, 
6        naturally  raifes  a  fufpicion  of  its  not  being  a  diftinc't 
Bergman's  femimetal,  but  a  mixture  of  others  blended  together  ; 
opinion  of   and  on  this  fubject  our  author  agrees  in  opinion  with 
the  compo-  thofe  who  fuppofe  it   to  be  a  compound  of  other  me- 
ntion of       ta]s-     Indeed,  Mr  Bergman  is  of  opinion,  that  "  nic- 
n     el.        kel,   cobalt,  and  manganefe,  are  perhaps  no  other  than 
Vol.  IV. 


modifications  of  iron."  And  in  order  to  afcertain  this,     Nickel. 

he  made  the  following  experiments.  v      * ' 

1.   Equal   parts  of  copper,  of  the  gravity  of  9.3243,  ^nerJ- 
and  iron  of  8.3678,  united  by  fufion  with  black  flux,  nients  to 
yielded  a  red  mafs,  whofe  fpecific  gravity  was  8.5441 ;  compofe 
and  which  tinged  nitrous  acid  firft  blue,  then  green,  nickel  arti- 
afterwards  yellow,  and  at  laft  of  an  opaque  brown,  ficially. 
2.   Two  parts  of  copper  and  one  of  iron  had  a  fpecific 
gravity  of  8.4634;  the  mixture  yielding  firft  a  blue, 
and  then  a  green  folution.     3.  Equal  parts  of  copper 
and    iron,  of  the  fpecific  gravities  already  mentioned, 
with  another  part  of  cobalt  whofe  gravity  was  8.1500, 
yielded  a  metal  of  the  gravity  of  8.0300,  imparting  a 
brown  colour  to  the  folution.     4.  Two  parts  of  arfe- 
nic  of  4.0CO,  added   to  one  of  copper  and  another  of 
iron,  gave  a  brittle  metal  of  8.0468,  which  formed  a 
blue  folution.      5.   One  part  of  copper,  one   of  iron, 
two  of  cobalt,  and  two  of  white  arfenic,  gave  a  brittle 
regulus  of  8.4186  ;  the  folution  of  which  was  brownifh, 
and  feparated  in  part  fpontaneoufly.     6.  One  part  of 
copper,  one  of  iron,  four  of  cobalt,  and  two  of  white 
arfenic,  formed  a  mafs  of  8.5714.     The  folution  was 
fomewhat  more  red   than   the  former  ;  and  a   finiilar 
efTecl  took    place  on  repeating  the   experiment,  on- 
ly   that  the   fpecific   gravity  of  the  metal  was    now 
8.2941.     8.  One  part  of  iron  and  four  of  white  arfe- 
nic formed  a  metal  which  diffolved  with  a  yellow  co- 
lour ;  and,  on  the   addition  of  Pruffian  alkali,  imme- 
diately let  fall  a  blue  fediment.     9.  One  part  of  cop- 
per, eight  of  iron,  lixt?en  of  white  arfenic,  and  four 
of  fulphur,  united  by  fire,  on  the   addition  of  black 
flux,    yielded  a  mafs  which,  though  frequently  calci- 
ned   and    reduced,    produced   nothing    but  brown  or 
ferruginous  calces.     It  acquired  a  greennefs  with  ni- 
trous acid;  but  on  the  addition  of  phlogifticated   al- 
kali depofited  a  Pruffian  blue.     ic.  One  part  of  iron 
was  diffolved  in  fix  of  the  nitrous  acid,  and  likewife 
feparated  by  one  part  of  copper  and  one  of  the  calcined 
ore  of  cobalt,  in  the  fame  quantity  of  the  fame  acid. 
The  whole  of  the  folution  of  iron  was  then  mixed  with 
five  parts  of  the  folution  of  copper,  whence  a  green 
and    faturated   nickel  colour   was  produced  ;    which, 
however,  on  the  addition  of  three  parts  of  the  folution 
of  cobalt,  became  evidently  obfeured.     The  alkaline 
lixivium  dropped  into  this  threw  down  at  firft  a  ferru- 
ginous  brown   fediment,   the  folution  ftill   remaining 
green  :  afterwards  all  the  bine  was  precipitated  ;  by 
which  at  firft  all  colour  was  deftroyed,  but  afterwards 
a  red  appeared,  occafioned  by  the  cobalt  dilfolved  in 
the  alkaline  fait.  The  fediment,  when  reduced,  yielded 
a  regulus  fimilar  to  copper,  and  at   the  fame  time  duc- 
tile, which  tinged  both  glafs  and  nitrous  acid  of  a  blue 
colour.      If  a  faturated  folution  of  nickel   be   mixed 
with  half  its  quantity  of  folution  of  cobalt,  the  green 
colour  is  much  obfeured  ;    but  four  parts  of  the  former, 
on  the  addition  of  three  of  the  latter,  put  off  all   ap- 
pearances of  nickel.     See  the  article  Nickel. 
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The  properties  of  this  metal  have  not  as  yet  been  The  hea- 
thoroughly  inveftigated  by  chemifts,  and  there  is  there-  vicftofall 
fore  fome  difagreement  concerning  them.     Formerly  mcU^s- 
it  was  fuppofed    to  be    inferior  in  fpecific  gravity    to 

4  A  gold  ; 
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on  this  ; 
tal. 


Platina.    gold  ;  but  now  is  generally  allowed  to  be   fuperior  in 

* * '  that  refpect  by  little  lcfs  thaa  a  fourth  part  ;  being  to 

water  in  the   proportion  of  23  to  1   when   perfectly 
freed    from     all   heterogeneous   matters.     Mr  Berg- 
man  fays    that  its  colour  is  that   of  the    pureft    fil- 
ver.     The  very  fmall  globules  of  it  are  extremely  mal- 
leable; but  when  many  ofthefe  are  collected  together, 
1319       they  can  fcarcely  be   fo  perfectly  fufed  as  to  preferve 
Infoluble      the  fame  degree  of  malleability.     They  are  not  affec- 
cxceptby     ted  by   the  magnet  in  the  leaft,  nor  can  they  be  dif- 
dephlogifti-  folved   in  any  iimple  menftruum  excepting  dephlogi- 
cated  ma-    ftjcated  marine  acid.     As   it    is  commonly    met  with, 
rme  aci  .     however,    platina   has  the    form  of  fmall   grains,  its 
Found  in     plates  of  a  bluifh   black,  whofe    colour  is  intermediate 
fmallgrains  betwixt   thofe   of  filver  and  iron.     Thefe   grains   are 
intermixed  mixed  with  many  foreign   fubftances,   as  particles  of 
withfo-      gold,  mercury,  and  blackifh  ferruginous,  fandy  grains, 
reign  fub-    wn;ch.  by  the  magnifier  appear  fcorified.     The   grains 
themfelves,  when  examined  by  a  magnifying  glafs,  ap- 
pear  fometimes    regular,  fometimes   round   and    flat, 
like  a  kind  of  button.      When  beat  on  the  anvil,  molt 
of  them  are  flattened  and   appear  ductile  ;  fome  break 
in  pieces,  and  on  being   narrowly  examined  appear  to 
be  hollow,  and   particles  of  iron  and  a   white  powder 
have  been  found  within  them  :    and  to  thefe   we  mnft 
attribute   the  attraction    of    platina  by   the  magnet  ; 
fhice,  as  we  have  already  obferved,  pure  platina  is  not 
1321       attracted  by  it. 
Mr  l3erg-        Mr  Bergman,  who  carefully  examined   this  metal, 
man's  ex-    dilfblved   it  fir  ft  in  aqua-regin  compofed  of  the  nitrous 
penments    anj    marjne  acid.       The   folution    at   fir  It   exhibits  a 
yellow   colour,   but  on  approaching  to  faturation    be- 
came red,  and  the  rednefs  increafes  as  the  liquor  be- 
comes more  loaded  with  metal.     CryfUls  are  produced 
by    evaporation    of  a    deep  red  colour,   generally    in 
fmall   angular  and  irregular  grains,  whole  true  fhape 
cannot  be  difcovered.     Their  appearance  is  fometimes 
oqaque  and  fometimes  pellucid.     After  thefe  are  once 
formed,  they  are  extremely  difficult  of  folution,  re- 
quiring much  more  water  than  even  gypfum  itfelf   for 
this  purpofe — The  folu;ion  is  not  precipitated  by  vege- 
table fixed  alkali,  nor  does  the  latter  affect  the  cryltals, 
except  very  faintly  by  digeftion  with  them  in  a  canltic 
ftate.  Aerated  mineral  alkali  takes  them  up  and  grows 
yellow,   but   without  depofiting  any  thing,   though  it 
decompofes  them  at  laft  by  evaporating  to  drynefs. 
Cryftalsof       On  the  addition  of  a  fmall  quantity   of  vegetable 
platina  may  fixed  alkali,  either  mild  or  cauflic,  fmall  red  cryltals 
be  decom-  foluble  in  water,  and  fometimes  of  an   octohedral  fi- 
pofedby      gure,    are  depofited.      They    are    decompofed    with 
mineral  but  difficulty  by  the  mineral  alkali,  but  not  at  all  by   the 
not  vegeu-  VCgeta|3je#     jf  a  iarger  quantity  of  fait   is  added  at 
.tab'.  fr'ft*  an  insoluble  fpongy  matter  of  a  yellow  colour  is 

precipitated.      Cryftalline  particles  of  the  fame  kind 
are  thrown  down  by  an  alkali  faturated  either  with 
the  vitriolic,  nitrous,  marine,  or  acetous  acids,  though 
all  the  platina  cannot  thus  be  feparated  from  the  men- 
I323      ftruuni. 
Solution  in      Aqua-regia,  compofed  of  nitrous  acid  and  common 
aqua-regia  fait,  diffolved  the  metal  with  equal  facility  as  the  for- 
roade  with  mer  .  011]y  tne  fohuion  was  more   dilute,  and  a  yel- 
nitT01f aCK).  low  powder  floated  on  the  furface,   a  larger  quantity 
and  that  o   bejng  foun(]  at  trie  bottom.     On  adding  vegetable  fix- 
ed alkali  to  the  clear  folution,  a  copious  yellow  pow- 
der, foluble  in  a  large  quantity  of  water,  was  depofited. 


Practice. 

A  powder,  of  a  fimilar  kind,  was  precipitated,  tho'     Platina. 

more  flowly,  and  more  of  a    cryftalline  nature  ;  but  ' >/■— ' 

mineral  alkali,  though  ufed  in  much  larger  quantity, 
did  not  make  any  alteration.  The  collected  powder 
was  yellow,  and  agreed  in  property  with  that  fepara- 
ted fpontaneoufly  in  a  former  experiment.  1324 

On  repeating  the   experiment  with  nitre  and  depu-  In  a  liquor 
rated  fpirit  of  fait,  initead  of  nitrous  acid  and  fea-falt,  compofed 
the  platina  was  diffolved    into  gold-coloured  liquor,  a  of_mtrean<* 
greenilh  coloured  granulated  matter  falling  to  the  bot-  /j"1  ° 
torn,  and  the  finer  part  of  the  fame  rifing  to  the  top. 
After  faturating  the   fuperfluous  acid,  a  metallic  calx, 
infoluble  in  water,  was  thrown  down  by  the  vegetable 
alkali.     The  green  powder  is  foluble  in  water,  and  is 
of  the  fame  nature  with   the  precipitate  thrown  down 
by  the  vegetable  alkali.  T,a- 

Platina  precipitated  from  aqua-regia  by   a   fufficient  Cryftalline 
quantity  of  mineral  alkali,  the   precipitate  warned  and  powder 
diffolved  in  marine  acid,  on  the  addition  of  vegetable  PreciPita" 
alkali  immediately  lets  fall  a  cryftalline  powder,  as  it te?,     1^!" 
does  alfo  with  nitre  and  other  falts,  having  the  vegeta-  jr      r0iu.1 
ble  alkali  for  their  bafis.   The  cafe  is  the  fame  with  calx  tjon  0f  tnc 
of  platina,  diffolved  in  vitriolic  acid.    Nitrous  acid  alfo  calxin  ma- 
diffolves  the  calx  of  platina,  but  does  not  yield  any  di-  fine  acid ; 
ftinct  faline  precipitate  without  the  affiftance  of  marine      J326 
acid. — The  above  phenomena  are  likewife  produced  by  ? utno£ 
the  precipitate  thrown  down  by  the  vegetable  alkali  af-  f0iut\on  ;n 
ter  the  faline  powder  has  been  depofited.  nitrous  a- 

From    thefe   experiments  our  author  concludes,  i.eid. 
That   the  precipitate   which  is  firft  thrown  down,  on       1327 
the  addition  of  vegetable  alkali  to  folutions  of  platina,  This  prec- 
is a  faline   fubftance,  and  different   from    the  calx  of  F!ta*e  a    . 
■  ,  T-.,  1  ■      r  !•  •    •  •  kind  oi  tri- 

the  metal.     2.  that   this  ialine  precipitate  is  compo-    je  ^ 

fed  of  calcined  platina,  marine  acid,  and  vegetable  al- 
kali. 3.  By  means  of  vitriolic  acid,  a  precipitate  ana- 
logous to  this  may  be  obtained,  compofed  of  calcined 
platina,  vegetable  alkali,  and  vitriolic  acid.  4.  The 
whole  folution  of  platina  cannot  be  precipitated  by  ve- 
getable alkali  in  form  of  a  triple  fait;  but  after  pafs- 
ing  a  certain  limit,  a  metallic  calx  in  the  ufual  way  is 
produced.  132§ 

As  it  has  been  denied  by  Margraaf  and  Lewis    that  Whether 
mineral  alkali  is  capable  of  feparating  platina  from   its  mineral  al- 
acid,  our  author  was  induced  to  attend  particularly  to  ka^  canfe" 
this  circumftance.     Having  therefore    tried  the  com-ParaV;p 
mon  folution  with  mineral  alkali,  he  found  that  each  drop  it" folvcpt 
excited  a  violent  effervefcence,  and  at  laft  that  a  yel- 
low fpongy  matter,  affording  a  genuine  calx  of  pla- 
tina, was  precipitated  :  this  was  more  fpeedily  effected 
by  nfing  the  dry  mineral  alkali,  which  had  fallen   to 
powder  of  itfelf.     To   determine,  however,  the   dif- 
ference betwixt  the  two  alkalies  in  a   more  accurate 
manner,  he  divided  a  very  acid  folution  of  platina  in- 
to two  equal   parts.     To  one  of  thefe,  he  added  fmall 
portions  of   the  vegetable,  and   to  the  other  an  equal 
weight  of  pieces  of  mineral  alkali,  waiting  five  mi- 
nutes after  every  addition,   till  the  effervefcence  fhould 
fully  ceafe.     After  the  firft  addition,  fmall  cryftals  ap- 
peared ;  in  the  former  partly  on  the  furface,  and  partly  p'ft^-lf 
in  the  bottom;  but  in  the  latter  no  precipitate  could^imes as 
be  obferved  until   56   times    the   quantity  of  vegetable  much  mi- 
alkali  had  been  added.    The  difference,  however,  was  neral  alkali 
even  greater  than  what  appears  from  this  experiment ;  required  to 

for  the  vegetable  alkali  was  cryftallized,  and  therefore  PJ^P^ate 
l  l-i-i-  rr  ■  n.  >!■•       platina  as  of 

charged  with   the    water  neceffary  to  its  cryftaiiine£      t  1, 

form  i  alkali. 
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form;  whereas  the  mineral  alkali  was  fpomaneouily 
calcined  :  and  though,  in  equal  quantities  of  thefe  two 
alkalies,  the  purely  alkaline  parts  are  as  3  to  2,  yet 
three  parts  of  vegetable  alkali  faturated  only  1.71  of 
this  aqua-regia,  while  two  of  the  mineral  alkali  took 
up  about  2.6. 

The  volatile  alkali  firfl  throws  down  this  metal  in 
a  faline  form  ;  the  grains  fometimes  diftinctly  octa- 
hedral. Their  colour  is  red  when  that  of  the  folution 
is  fo,  but  yellow  when  the  folution  is  more  dilute. 
After  faturating  the  fuperabundant  acid,  the  fame  al- 
kali precipitates  the  platina  truly  calcined.  This  pre- 
cipitate is  diffolved  in  water,  though  with  difficulty, 
and  may  be  reduced  to  more  regular  cryftals  by  eva- 
poration. Thefe  are  diffolved  by  the  mineral  alkali; 
but  hardly  any  figns  of  decompofuion  are  to  be  ob- 
ferved,  unlefs  the  yellow  folution,  evaporated  to  dry- 
nefs,  be  again  diffolved  in  water;  for  then  the  metal- 
lic calx  reits  at  the  bottom,  and  the  folution  is  de- 
prived of  its  yellow  colour.  The  vegetable  alkali  has 
fcare  any  effect  in  this  way;  for,  after  repeated  ex- 
ficcation,  the  folution  remains  clear  and  yellow  :  but 
here  probably  the  fixed  alkali  takes  the  place  of  the 
volatile  ;  for  in  larger  quantities,  and  efpecially  when 
the  cauftic  vegetable  alkali  is  made  ufe  of,  the  mixture 
fmells  of  volatile  alkali. 

The  volatile  alkali,  faturated  with  any  acid,  pre- 
cipitates the  platina  in  the  fame  manner  as  the  vege- 
table alkali  in  combination  with  acids  :  but  thefe  neu- 
tral falts  precipitate  only  a  determined  quantity  of  pla- 
tina ;  for  after  their  effect  has  ceafed,  the  liquor  lets 
fall  a  pure  calx  of  platina  on  the  addition  of  vegetable 
or  volatile  alkali. 

The  calx  of  platina  precipitated  by  mineral  alkali, 
and  then  diffolved  in  any  fimple  acid,  lhows  nearly  the 
fame  phenomena  with  volatile  alkali  as  with  the  vege- 
table alkali.  "  Whence  (fays  Mr  Bergman)  we  may 
conclude,  that  platina  diffolved  in  acids  forms  at  firft, 
both  with  the  volatile  and  fixed  vegetable  alkali,  a 
triple  fait,  difficult  of  folution,  and  which  therefore al- 
moft  always  falls  to  the  bottom  unlefs  the  quantity  of 
water  be  very  large."  Calcareous  earth,  whether  ae- 
rated or  cauftic,  produces  the  fame  phenomena  as  the 
mineral  alkali,  without  any  cryftalline  appearance. 

Platina  has  been  remarkable  ever  fince  its  firft  dif- 
covery  for  being  the  moft  infnfible  fubftance  in  the 
world.  Meffrs  Macquer  and  Beaume  kept  it  in  the 
mod  violent  heat  of  a  glafs-houfe  furnace  for  feveral 
days  without  perceiving  any  ether  alteration  than  that 
its  grains  adhered  nightly  to  each  other,  but  the  ad- 
hefion  was  fo  flight  that  they  feparated  even  by  touch- 
ing. In  thefe  experiments  the  colour  of  the  platina 
became  brilliant  by  a  white  heat,  but  acquired  a  dull 
grey  colour  after  it  had  been  heated  for  a  long  time. 
They  obferved  alfo,  that  its  weight  was  constantly  in- 
creafed;  which  undoubtedly  ?.rofe  from  the  calcination 
of  the  iron  it  contained.  Dr.  Lewis,  after  various  at- 
tempts to  fufe  platina,  found  himfelf  unable  to  fuc- 
ceed  even  in  a  fire  which  vitrified  bits  of  frlafs-hoofe 
pots  and  Heffian  crucibles.  Meffrs  Macquer  and 
Beaume  firfl  melted  this  refractory  metal  with  a  large 
burniiig-glafs,  22  inches  diameter  and  28  inches  fo- 
cus. The  power  of  this  fpeculum  was  almoft  incre- 
dible, and  far  exceeded  what  is  related  of  the  lens  of 
Tfchirnhaufen  or   the  mirror  of  Villette.     Its  general 
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effects   are   related    under  the  articl  BvRKJXG-G.iafs*    Platinn. 
And  as  platina   refilled    this  intci.Te  heat  more  than  fix  *""""* 
times  as  long  as  the  molt  uniulible  iubltances  iormerly 
known,  it    appears  to  require  a  fire   as    many   times 
ftronger  to  melt  it.      It  has  been  found,  however,   ca-  May  be  vi- 
pable  not  only  of   fufion  but  of  vitrification  by   the   e-  trified  by 
lectric  fire  ;   and  that  it  may  alfo  be  melted  by  fire  ex-  eledtric 
cited  by  dephlogiiticated  air  :  b  it  M.  de  Lifle   was   the  *"e- 
firfl  who  was  able  to  melt  it  with  the  heat  of  a    com-       1336 
mon  forge  when   expofed  to  the  blafl  of  a  double  bel-  Its  precipi- 
lows  in  a  double  crucible.     Thus  its  real  fpecific  gra- tate  fufibie 
vity  began  firft   to    be   known.     It  muft  be  obferved,  m  a  com" 
however,  that  this  fufion  was  not  performed  on  com-  mon  *or«e" 
mon  platina,  bsit  on  fuch  as  had  been  diffolved  in  aqua- 
regia   and    precipitated  by  means  of   fal    ammoniac. 
M.  Morveau  repeated  the   experiment,  and  from   72 
grains  of  platina  obtained  a  regulus    weighing  501 ; 
which  feemed  to  have  undergone  a  very  imperfect  fu- 
fion; for  it  did  not  adhere  to  the  crucible  or  take  its 
form,  but  feemed  to  be  merely  platina  revived.    Its  fpe- 
cific gravity  was  alfo  found  to  be  no  more  than  10.045  ; 
but  it  was  nearly  as  malleable  as  filver  ;   and  when  it 
had    been   fufficiemiy  hammered,  its   fpecific  gravity 
was  augmented    to  no  lefs  than  20.170,  which  is  more       1337 
than  that  of  gold   itfelf.     M.  Morveau  found    that  he  Thispreci- 
could  melt  the  precipitate  with   different  fluxes,  fuch  pitate,  or 
as  a  mixture  of  white  glafs,  borax,  and  charcoal,  and  e^eI? crude 
a  mixture  of  white  glafs  and    neutral  arfenical  fait  :  £,a,tn?a'  ,"" 
and  that  the  regulus  thus  obtained  was  more  complete-  afnnanie 
ly  fufed,  but  was  not  malleable,  and  obeyed    the  mag-  0f  fluxes, 
net;   but  the   regulus   obtained    without   addition  did 
not  fliow  this  mark  of  containing  iron.     He  alfo  found, 
that  by   means  of  the   abovementioned   flux   of  white 
glafs,  borax,   and  charcoal,  he  could   melt  crude  pla- 
tina.    Since  that    lime  the  fufion  of  platina  has  been 
accomplished  by  various  chemifts,   and    with  different 
fluxes;  and  in  proportion   to  the   degree  of    purity  to 
which  the  metal  has  been  reduced,  its  fpecific  gravity 
has  alfo  increafed  ;    fo  that    it   is  now   fettled  at   23, 
that  of  fine  gold  being  19.  Ia„g 

Though  Dr  Lewis  could  not  accomplifh  the  fufion  Alloyed  by 
of  platina   by  the  methods  he  attempted,  he  was  ne-Dr  Lewis 
verthelefs  able  to  alloy  it  with  other  metals.     Equal  with  other 
parts  of  gold  and  platina    may  be  melted   together  by  1TKta^s- 
a  violent  fire,  and  the  mixed  metal   formed   into  an 
ingot  by  pouring  it  into  a  mould.     It  is  whirilh,    hard, 
and  may    be   broken    by  a  violent  blow;    but  when 
carefully  annealed,  is  capable  of  confidcrable  extcnlion      x     . 
under  the  hammer.     Four  parts  of  gold    with   one  of  withgold. 
platina  form  a  compound  much  more   fufible    than  the 
former,   and   likewife  more    malleable;   fo  that  it  may 
be  extended  into  very   thin  plates  without  being  bro- 
ken  or  even  fplit   at  the  edges.     Dr   Lewis  remarks 
alfo,  that  though  in  this  cafe  it  be  alloyed   with  fuch  a 
quantity  of  white    metal,  it   neverthelefs  appears  no 
paler  than    guineas  ufually  are,   which  contain    only 
one-twelfth  of  filver.  1340 

,  Equal  parts  of  filver  and  platina  melted  together  withfil- 
with  a  violent  fire,  form  a  much  harder  and  darker-  ver. 
coloured  mafs  than  filver,  which  has  alfo  a  large  grain, 
though  it  preferves  fome  ductility.  Seven  parts  of 
filver  with  one  of  platina  form  a  compound  much  more 
refembling  filver  than  the  other;  but  (till  coarfer- 
grained  and  lefs  white.  From  the  experiments  made 
on  filver,  however,   it  appears  that  no  perfect  union  is 

4  A  2  formed 
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Tlatina.     formed  betwixt   the  two;   for  after   the    mixture  has 

" v/-~~ '  been  kept  in  fufion  for  a  confiderable  time,  moft  of  the 

platina  feparates  and  falls  to  the  bottom.  Lewis  ob- 
ferved  that  filver  melted  with  platina  was  thrown  up 
with  an  explofion  againft  the  fides  of  the  crucible. 

Silver  did  not  appear  to  be  in  any  degree  meliorated 
by  its  union  with  this  metal,  excepting  by  the  fuperior 

1341  hardnefs  communicated  to  it;  but  copper  feemed  to 
Copper  be  confiderably  improved.  A  large  proportion  of  pla- 
conhder-  tina,  indeed,  as  two-thirds  or  equal  parts,  produced  an 
proveTby  hard,  brittle,  and  coarfe-grained  compound;  but  when 
union  with  a  fmaller  quantity  of  platina  is  added,  as  from  ^  to  T'T, 
platina.       or  even  lefs,    a  golden-coloured  copper  is  produced, 

very  malleable,    harder,  fufceptible  of  a   finer  polifli, 
finoother-grained,  and   much  lefs  fiibject   to   calcina- 

1342  tion  and  ru(t  than  pure  copper. 

Unitesmoft      Of  all  metallic  matters,  however,   zinc  moft  readily 
readily        unites  with  platina,  and  is  moft  effectually  diffolved  by 
with  zinc;  fuf10n.     When  the   proportion  of  platina  is  confider- 
able, the  metal  is  of  a  bluiih  colour,  the  grain  clofer, 
without  tarniihing  or  changing  colour  in  the  air,  and 
they    have    not    even    the  malleability  of    the    femi- 

1343  metal. 

And  with        platina  unites  readily   with   the  compound  metals, 

the  com-     brafs  formed  0f  copper  and   zinc,  and  bronze   made  of 

tab"    me"  copper  and  tin.     In  the  latter  it  was  remarkable,  that 

the  compound  metal  took  up  more   platina  than  both 

its   ingredients  feparately    can  do.      This    compound 

was  hard  and  capable  of  receiving  a  fine  poliih,  but  is 

1344  fubject  to  tarnilh. 

The  com-        Equal  parts  of  brafs  and  platina  formed  a  compound 

pound  of     very  hard,  brittle,  capable  of  receiving  a  fine   polifli, 

brafs  and     and    not  fubject  to  tarnilh.    It  is  poflible  therefore   that 

p  atl  a  a  it  mio-ht  be  ufed  to  advantage  as  a  material  for  fpecu- 
proner  ma- "•        o  ,  &  .  r 

terial  for     lums ;  all  materials  for  which,    hitherto    difcovered, 

fpeculums.  have  the  great  inconvenience  of  tarniihing  in    the  air, 

1345  and  that  very  quickly. 

Can  fcarce  Platina  amalgamates  with  mercury,  but  with  much 
be  united  greater  difficulty  than  gold,  which  will  alfo  feparate 
withmer-  tjie  qUjckfilver  after  it  has  been  united  with  the  pla- 
cury"  tina.     The  amalgamation  of  platina  does  not   fucceed 

but  by  very  long  trituration  of  the  metals   with  water, 
J346      as  for  inftancea  week;  but  if  the  trituration  be  per- 
Mercury     formej   wjth   a   mixed   metal  compofed   of  gold     and 
leaves  pla-    1    |        t^e  incrcury    fdzes  the   gold,   and  leaves  the 
tina  to  r  '  iiT^r         •  r         l  ■ 

unite  with  platina  untouched.     Dr    Lewis  propofes  this  as  a  me- 

gold.  thod   of  feparating  gold  from   platina;  and  it  is  that 

ufed  in   Peru,   where  gold   and   platina   are  fometimes 
naturally  mixed  in  the  ore  ;  but  we  do  not  know  whe- 
*347       [foer  this  feparation  be  quite  complete. 
Maybe  jyfr  Morveau  fucceeded  in  uniting  iron  with  platina, 

withforo--  though  Dr  Lewis  could  not '  accompli fli  this.  The 
ed  and  caft  latter  fucceeded,  however,  in  uniting  it  with  call  iron, 
iron;  The  compound  was  much  harder  and  lefs  fubject  to 

ruft   than  pure   iron.     It    was    alfo    fufceptible    of  a 
1348      much  finer  poliih. 
And  with        Platina    may    be    alloyed    with   tin,  lead,   or  bif- 
tin,lead,or  rnnth,   but  without  any  advantage.     To  lead  and  tin 
bifmuth.     jt  gives  the  property  of  aflhming  blue,    violet,  or  pur- 
ple colours,  by  being  expofed  to  the  atmofphere. 

Dr  Lewis  could  not  fucceed  in   uniting  platina  with 


arfenic  ;   but   M.  Scheffer  afKrms,  that   if  only    one 
twentieth  of  arfenic  be  added    to  platina  when  red  hot 
in   a   crucible,   the    two  fubftances  will  be   perfectly  May3be 
fufed  and  united  into  a  brittle  grey  mafs.     This  expe-  melted  by 
riment   did   not   fucceed  with    Mr  Margraaf ;  for  he,  means  of 
having  expofed  to  a  violent  fire  during  an  hour  a  mix-  arfenic 
ture  of  an  ounce  of  platina  with  a  fufible  glafs,  com- 
pofed of  eight  ounces  of  minium,   two  ounces  of  flints, 
and  one  ounce  of   white  arfenic,  obtained  a  regulus  of 
platina  well  united  and  fufed,    weighing    an    ounce 
and    32  grains;  the    furface  of  which   was    fmooth, 
white,  and  mining,   and  the  internal   parts  grey  ;  but 
which  nevertheless  appeared    fnfhciently  white  when 
filed.  The  experiment  fucceeded  imperfectly  alfo  in  the 
hands  of  Dr  Lewis;  but   M.  Fourcroy   informs    us, 
that  "  it  has  fince  been   repeated,  and  that  platina  is 
in  fact  very  fufible    with   arfenic,  but  that  it  remains 
brittle.     In  proportion  as    the  arfenic  is  driven  off  by 
the  continuance  of  the  heat,  the  metal  becomes  more 
ductile;   and  by  this  procefs  it  is  that  M.  Achard   and 
M.  de  Morveau  fucceeded  in  making  crucibles  of  pla- 
tina by  mehingita  fecond  time  in  moulds."  (a)  1350 
M.  Fourcroy  feesns  to    deny    that    platina  can  be  Fourcroy 
united  with  mercury,   contrary  to  what  is  mentioned  denies  that 
above.     "  Platina  (fays  he)  does  not  unite  with  mer-  P^atina  cau 

cury,  though  triturated    for   feveral    hours  with  that     •^llte 

ii-    n    ■  i       t    •    i-i        t     i  1  1     •  with  mer- 

metallic  fluid.     It  is  Jikewile  known,  that  platina  re-  cury> 

fifts  the  mercury  ufed  in  America  to  feparate  the  gold. 
Many  intermediums,  fuch  as  water,  ufed  by  Lewis  and 
Beaume,  and  aqua-regia  by  Scheffer,  have   not   been 
found  to  facilitate  the  union  of  thefe  two  metals.     In 
this  refpect  platina  feems  to  refemble  iron,  to  whofe 
colour   and    hardnefs  it  likewife  in  fome  meafure  ap- 
proaches."    This  laft  fentence,  however,  feems  very 
little  to  agree  with  what  he  himfelf  had  before   told  us      t^x 
of  M.  Macquer's  experiment  of  melting  platina.  "  The  inconfift- 
melted  portions  (fays   he)  were  of  a   white  brilliant  ent  in  his 
colour,  in  the  form  of  a   button;   they  could  be  cut  to  account  of 
pieces  with  a  knife."  This  furely  was  a  very  fmall  ap-  1ts  nard" 
proach  to  the  hardnefs  of  iron;  and  gives  11s  an  idea  ne  s' 
rather  of  the  confiftence  of    tin  or  lead.     "  One  of 
thefe  maffes  was  flattened  on  the  anvil,  and  converted 
into  a  thin  plate  without  cracking  or  breaking,  but  it 
became   hard  under  the  hammer."    In  another  expe- 
riment  indeed    the    button  of  platina  was  brittle,  and 
fufficiently   hard  to  make  deep  traces  in  gold,  copper, 
and  even  iron  ;    but  this  was  obtained  from  precipita- 
ted platina  urged  for  35  minutes  by  a  ftrong  blaft  fur-       135* 
nace.     In  an  experiment  of  this  kind  M.  Beaume  even  rrecipita- 
fucceeded  in  melting  the  precipitate  along  with    cer-  te.d  ?}&t!T 
tain  fluxes,  into  a  vitriform  fubltance  by   two  different  MBeaunJ 
proceffes.     The    precipitate  of  platina,    mixed    with 
calcined  borax,  and  a  very  fufible  white  glafs,  was  ex- 
pofed, for  36  hours,  in    the  hotteft  part  of  a  potter's 
furnace;  and  afforded   a  greenifh  glafs,  inclining  to 
yellow,  without  globules  of  reduced  metal.    This  glafs, 
treated  a  fecond  time   with  cream  of  tartar,   gypfum, 
and  vegetable  alkali,  was  completely  melted,  and  ex- 
hibited globules  of  platina  difperfed  through  its  fub- 
ltance.    M.  Beaume  Separated  them   by  warning,    and 
found  them  ductile.  The  fame  chemift  afterwards,  to- 
gether 
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gether  with  M.  Macqner3  expofed  precipitate  of  pla= 
rina  to  the  fame  burning  mirror  with  which  they  had 
filled  the  metal  :  the  precipitate  exhaled  a  very  thick 
and  luminous  fume,  with  a  ftrong  fmell  of  aqna-regia  : 
it  loft  its  red  colour,  refumed  that  of  platina,  and  melt- 
ed into  a  perfect  brilliant  button,  which  was  found  to 
be  an  opaque  vitreous  fubftance,  of  an  hyacinthine  co- 
lour at  its  furface,  and  blackilh  within  ;  and  may  be 
conlidered  as  a  true  glafs  of  platina.  It  may  however 
be  obferved,  that  the  faline  matters  with  which  it  was 
impregnated  contributed  doubtlefs  to  its  vitrificati- 
on. 

"  The  orange-coloured  precipitate  obtained  by  pour- 
ing a  folution  of  fal  ammoniac  into  a  folution  of  pla- 
tina, appears  to  be  a  faline  fubftance  entirely  foluble 
in  water.  This  precipitate  has  a  valuable  property, 
difcovered  by  M.  de  l'lfle,  viz.  that  it  isfufible  without 
addition  in  a  good  furnace  or  common  forge-heat.  The 
platina  melted  by  this  procefs  is  a  brilliant,  denfe,  and 
clofe-grained  button  ;  but  it  is  not  malleable  unlefs  it 
has  been  expofed  to  a  very  ftrong  heat.  Macquer 
thinks  that  this  fufion,  like  that  of  the  grains  of 
platina  alone,  expofed  to  the  action  of  a  violent  fire, 
conlifts  only  in  the  agglutination  of  the  foftened  par- 
ticles ;  which  being  exceedingly  more  divided  and  mi- 
nute than  the  grains  of  platina,  adhere  to  asd  touch 
each  other  in  a  greater  number  of  poinis  than  the 
grains  ;  and  in  that  manner  render  the  texture  of  the 
metal  much  more  denfe,  though  no  true  fufion  may 
have  taken  place.  It  feems,  however,  that  if  platina 
in  grains  be  capable  of  fufion  by  the  burning  glafs,  and 
of  becoming  confiderably  ductile,  the  precipitate  of 
this  metal,  formed  by  fal  ammoniac  may  likewife  be 
fufed  on  account  of  its  extreme  divifion  ;  and  that  its 
not  being  as  ductile  as  the  button  of  platina  fufed  by 
the  folar  heat,  may  perhaps  depend  on  its  retaining  a 
part  of  the  matter  it  carried  down  with  it  in  precipi- 
tation, of  which  it  may  be  poffible  to  deprive  it  by 
fire." 

It  being  fo  extremely  difficult  to  bring  platina  iifelf 
into  fufion,  one  of  the  fir  ft  attempts  to  purify  it  was 
by  cupellation  with  lead.  Thas  the  bafer  metals  would 
be  fcorified  ;  and,  running  through  the  crucible  along 
with  the  lead,  leave  the  phtina  in  as  great  purity  as 
though  it  had  been  melted  by  itfelf.  This  operation, 
however,  was  found  almoft  equally  difficult  with  the 
fufion  of  the  metal  by  itfelf.  Lewis  failed  in  the  ex- 
periment, though  he  applied  the  moft  violent  heat  of 
the  ordinary  cupelling  furnaces.  The  vitrification  and 
abforptiou  of  the  lead  indeed  took  place  as  ufual  ; 
but  in  a  Ihort  time  the  platina  became  fixed,  and  could 
not  by  any  means  be  rendered  fluid.  Meffrs  Macquer 
and  Beaume  fucceeded  by  expofing  an  ounce  of  pla- 
tina with  two  ounces  of  lead  in  the  hotteft  part  of  a 
porcelain  furnace,  where  the  fire  is  continued  for  50 
hours  without  intermltlion.  At  the  end  of  the  opera- 
tion the  platina  was  flattened  in  the  cupel  ;  its  upper 
furface  was  dull  and  rough,  and  ealily  feparated  ;  but 
its  under  furface  was  brilliant,  and  it  was  found  ealily 
to  extend  under  the  hammer  ;  and  on  every  chemical 
trial  was  found  to  be  perfectly  p.ire  without  any  mix- 
ture of  lead.  M.  <ic  Morvcau  likewife  fucceeded  in 
cupelling  a  mixture  of  one  drachm  of  platina  and  two 
drachms  of  lead  in  M.  Macqner's  wind-furnace.  The 
operation  lafted  eleven  or  twelve  hours,  and  a  button 


of  platina  was  obtained  which  did  not  adhere  to  the 
cupel,  was  uniform,  though  rather  rough,  and  of  a 
colour  refembling  tin.  It  weighed  exactly  one  drachm, 
and  was  not  at  all  acted  upon  by  the  magnet.  Thus 
it  appears  that  platina  may  be  obtained  in  plates  or  la- 
minae, which  may  be  forged,  and  confequently  may 
be  employed  in  making  very  valuable  utenlils  ;  and  this 
the  more  efpecially  as  Mr  Beaume  has  obferved  that 
different  pieces  of  it  may  be  welded  and  forged  like 
iron.  After  having  heated  two  pieces  of  pure  cupel- 
led platina  to  whitenefs,  he  placed  them  one  upon  the 
other,  and  ftriking  them  brifky  with  a  hammer,  found 
that  they  united  together  as  quickly  and  firmly  as  two 
pieces  of  iron  would  have  done. 

The  great  fpecific  gravity  of  platina  has  rendered  it 
a  very  defirable  matter  for  fuch  as  wifli  to  adulterate 
the  precious  metal,  and  can  procure  the  platina  eafily. 
This,  however,  can  only  be  done  in  South  America, 
where  platina  is  met  with  in  plenty.  In  Europe  the 
fcarcity  of  platina  renders  it  a  more  valuable  object 
than  even  the  gold  itfelf.  Fears  of  this  fraud,  how- 
ever, have  undoubtedly  given  occafion  to  the  prohibi- 
tion of  exporting  it.  There  are  great  differences  a- 
mong  chemifts  concerning  the  quantity  of  platina  that 
can  be  mixed  with  gold  without  deftroying  the  colour 
cf  the  latter.  Dr  Lewis,  as  has  already  been  obfer- 
ved, informs  us,  that  four  pans  of  platina  may  be 
mixed  with  one  of  gold,  and  yet  the  mixture  be  no 
paler  than  that  for  guineas  ;  while  Fourcroy  afferts, 
that  "it  greatly  alters  the  colour  of  the  metal,  unlefs 
its  quantity  be  very  fmall  :  thus,  for  example,  a  47th 
part  of  platina,  and  all  the  proportions  below  that,  do 
not  greatly  affect  the  colour  of  the  gold."  But  whe- 
ther this  be  the  cafe  or  not,  chemiftry  has  afforded  va- 
rious ways  of  feparating  even  the  fmalleft  propor- 
tion of  platina  from  gold  ;  fo  that  there  is  now  no 
reafon  to  prohibit  the  importation  of  it  to  Europe, 
more  than  that  of  any  other  metal  with  which  gold 
can  be  alloyed.  The  following  are  the  methods  by 
which  the  platina  may  be  moft  readily  difcovered  : 
1.  By  amalgamating  the  fufpected  metal  with  mercury, 
and  grinding  the  mixture  for  a  confiderable  time  with 
water;  by  which  the  pla-tina  will  be  left,  and  the  gold 
remain  united  with  the  quickfilver.  2.  By  diffolving 
a  little  of  it  in  aqua-regia,  and  precipitating  with  al- 
kaline fait  ;  the  remaining  liquor,  in  cafe  the  metal 
has  been  adulterated  with  platina,  will  be  fo  yellow, 
that  it  is  luppofed  a  mixture  of  one  thoufandth  part 
would  thus  be  found  out.  3.  By  precipitation  with 
fal  ammoniac,  which  throws  down  the  platina  but  not 
the  gold.  If  mineral  alkali  be  ufed,  the  gold  will  be 
precipitated,  but  not  the  platina,  unlefs  the  precipitant 
is  in  very  large  quantity.  4.  By  precipitation  with 
green  vitriol,  which  throws  down  the  gold,  and  leaves 
the  platina  united  with  the  menftruum. 

All  thefe  methods,  however,  are  not  only  attended 
with  a  confiderable  deal  of  trouble,  but  in  fome  cafes, 
for  inftance  in  fufpected  coin,  it  might  not  be  eligible 
to  ufe  them.  The  hydroftatic  balance  alone  affords  a 
certain  method  of  difcovering  mixtures  of  metals  with- 
out hurting  the  texture  of  their  parts.  The  great 
fpecific  gravity  of  platina  would  very  readily  difcovtr 
it  if  mixed  with  gold  in  any  mo.lt  rate  quantity  ;  and 
even  in  the  fmalleft,  the  gravity  of  thf  mafs  could  ne- 
ver be  lefs  than  that  of  the  purcft  gold  :  which    cir- 
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Manganefe  cumftance  alone,  as  gold  is  never  worked  without  al- 
loy, would  be  fufficienc  to  create  a  juft  fufpicion  ;  af- 
ter which  fome  of  the  methods  already  mentioned 
might  be  tried.  It  is  poffible,  however,  that  the  hard- 
nefs  and  ductility  of  platina  might  render  it  more  pro- 
per for  alloying  gold  than  even  copper  or  filver,  ufually 
made  ufe  of  for  this  purpofe. 
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§   15.     Of  Manganese. 

This  fubftance  is  now  difcovered  to  afford  a  femi- 
metal  different  from  all  others,  and  likewife  to  poffefs 
fome  other  properties  of  a  very  fiiigular  kind.  Mr 
Scheele  has  inveftigated  its  nature  with  the  utmoft 
care  ;  and  the  refult  of  his  inquiries  areas  follows  : 

r.  Two  drachms  of  levigated  manganefe,  digefted 
for  feveral  days  in  a  diluted  vitriolic  acid,  did  not  ap- 
pear to  be  diffolved  or  diminifhed  in  quantity;  never- 
thelefs  a  yellowilh  white  precipitate  was  procured  by 
faturating  the  acid  with  fixed  alkali.  The  remaining 
manganefe  was  not  acted  upon  by  more  of  the  fame 
acid,  but  the  addition  of  another  half  ounce  nearly 
deftroyed  the  acidity  of  the  menftruum  when  boiled 
upon  it. 

2.  With    concentrated   vitriolic   acid    an   ounce   of 
manganefe  was  reduced  to  a  mafs  like  honey,  and  then 
expofed  to  the  fire  in  a  retort   till  it  became  red-hot. 
Some  vitriolic  acid  came  over  into  the   receiver  ;  and 
after    breaking    the    retort,  a     mafs  was  found    in   it 
weighing    12^.    drachms,  hard  and   white  in  the  in- 
fide,   but   red  on  the  outlide.     A  great  part  of  it   dif- 
folved   in  diftilled  water,  on  the  affufion  of  which  at 
fir  ft   it  became  very  hot.     The  refiduum  after  edulco- 
ration  weighed  a  drachm   and  an  half,  and   was  of  a 
grey  colour.     Being  calcined  in  a  crucible   with    con- 
centrated  vitriolic  acid  till    no   more  vapours  arofe,   it 
was  all  diffolved   by  water   excepting  one   drachm  ; 
which  being  again  calcined  with  the  fame  acid,  an  in- 
foluble  refiduum    of  a   white  colour,  and  weighing  on- 
ly half   a   drachm,    remained.     This   white  refiduum 
effervefced  with   borax,  and  melted  into  a  tranfparent 
brown  glafs;   it  likewife  effervefced  with  fixed  alkali, 
changing  into  a  brown  mafs,  which  yielded  an  hepatic 
fin  ell  with  acids,   and  became  at   the  fame   time   gela- 
tinous.    The  folution  obtained  by  calcination  was  eva- 
porated and  fet  to   cryftallize.     A  few  fmall  cryftals 
of  felenite  were  firft  depoiited,   and  afterwards  fome 
very  fine    large  cryftals   of  an   oblique  parallelopiped 
form,   whofe   number  increafed  as   long  as   there  was 
any  liquid  left.     They  tafted  like  Epfom  fait,  and  Mr 
Weftfeld  fuppofes  them  to  be  alum  ;  but  according  to 
Mr  Scheele,  they  have  no  other  refemblance  to  alum 
than  that  they  contain  the  vitriolic  acid. 

3.  By  phlogifticated  vitriolic  acid  the  manganefe 
was  entirely  diffolved.  To  procure  this  acid  in  puri- 
ty,   Mr  Scheele  dipped  fome  rags  in  a  folution  of  al- 

"  kali  of  tartar,  and  after  faturating  them  with  the 
fumes  of  burning  brimftone,  put  them  into  a  retort, 
pouring  on  them  fome  diffolved  acid  of  tartar,  luting 
on  a  receiver  which  contained  levigated  manganefe  and 
water.  After  a  warm  digeftion  of  only  one  day,  the 
liquid  of  the  receiver  had  become  as  clear  as  water, 
and  a  little  fine  powder,  confifting  principally  of  fili- 
ceons  earth,  fell  to  the  bottom. 

4.  Two  drachms  of  levigated  manganefe,  digefted 
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for  feveral  days  with  an  ounce  of  pure  colotirlefs  acid  Manganefe 

of  nitre,   did  not  appear  to  have  deprived  the  men-  * v— — ' 

ft  run  m  of  its  acidity,  or  to  have  been  affected  by  it 
in  any  degree.  The  liquor  being  diftilled  off,  and  the 
product  of  the  diltfllation  poured  back  on  the  refi- 
duum, a  fmall  quantity  of  it  was  diffolved.  By  a 
third  diftillation,  and  pouring  back  the  liquor  on  the 
refiduum,  a  complete  folution  was  effected  ;  and  this 
quantity  of  acid  appeared  capable  of  diffolving  nine 
drachms  of  the  powder.  - 

5.  The  folution  of  manganefe   thus  faturated,  was  Precipitate 
filtered  and  divided  into  two  equal  portions.     Into  one  and  cryf- 
of  thefe  fome  drops  of  vitriolic  acid  were  poured,  by  talsobtain- 
which  a  fine  white  powder  was  ihrown  down,   which,  ed  from  . 
however,  did  not  fettle  to  the  bottom  for  fome   hours.  the  folutl" 
It  was  foluble  neither  in  boiling  water  nor  in  acids.  on' 

The  limpid  folution,  by  evaporation,  yielded  fome 
fmall  cryftals  of  felenite  ar  gypihm. 

6.  From  the  other  half  of  this  folution,  after  eva- 
poration by  a  gentle  heat,  about  ten  grains  of  fmall 
mining  cryftals  of  a  bitter  tafte  were  obtained.  On 
pouring  fome  drops  of  vitriolic  acid  into  the  folution 
infpiffated  by  gentle  heat,  no  precipitation,  except- 
ing of  a  little  felenite,  enfued  ;  but  as  foon  as  it  was 
infpiffated  to  the  confiftence  of  honey,  fome  fine  aci- 
cular  cryftals,  verging  towards  the  fame  centre,  began 
to  form,  but  grew  foft,  and  deliquefced  in  a  few  days 
after.  _  n6i 

7.  Phlogifticated    nitrous   acid    diffolves   manganefe  Manganefe 
as  readily  as  the  phlogifticated   vitriolic.     A  little   le-  diffolved 
vigated  manganefe  mixed  with  fome  water  was  put  in-  b7  Pnl°g!f- 
to  a  large  receiver,  to  which   a   tubulated  retort  was*11'  '' 
luted.      Some   ounces  of  common  nitrous   acid    were 
put   into  the   retort,  to  which  fome  iron-filings  were 
added,  taking  care   always  to  clofe   the  orifice   with  a 
glafs   ftopple.     The   phlogifticated    nitrous   acid    thus 
palled  over  into  the  receiver,    and    diffolved  the  man- 
ganefe in  a  few  hours  :   the  folution    was   as  limpid    as 
water,  excepting  only  a  little  fine  filiceous  earth-     An- 
other white   precipitate,    firailar    to  that   produced   by 
adding  vitriolic  acid   to  the  folution  in    pure   nitrous 
acid  now   began  to  fall;  but  in  other  refptcts  th<s  fo- 
luiion  agreed  with  the  former. 

8.  An  ounce  of  purified    muriatic   acid    was  poured  EffeJts'of 
upon  half  an  ounce  of  levigated  manganefe;  which,  it  on  fpirit 
after  ftanding  about   an  hour,   a  flu  met!  a   dark  brown  of  fait. 
colour.     A   portion   of  it   was  digefted   with   heat  in 

an  open  glafs  veffel,  and  fmelled  like  warm  aqua-regia. 
In  a  quarter  of  an  hour  the  fmell  was  gone,  and  the 
folution  became  clear  and  colourlefs.  The  reft  of  the 
brown  folution  being  digefted,  to  fee  whether  the  mu- 
riatic acid  would  be  faturated  with  manganefe,  an  ef- 
fervefcence  enfued,  with  a  ftrong  fmell  of  aqua-regia, 
which  laded  till  next  day,  when  the  folution  was  found  6 

to  be  faturated.     Another  ounce  of  acid   was  poured  Entirely 
upon  the  refiduum,  which   was  followed  by  the  fame  diffolved 
phenomenon,  and  the  manganefe  was  entirely  diffolved,  by  this 
a   fmall  quantity  of  filiceous   earth   only    remaining.  acid- 
The  folution,  which  was  yellow,  being  now  divided 
into  two  portions,  fome  drops  of  vitriolic  acid  were 
poured  into  the  one,  by  which    it  inftantly   became 
white,  and  a  fine  powder,  infoluble  in  water,  was  pre- 
cipitated.    Some   fmall  cryftals  of  felenite  were  form- 
ed   by  evaporation,    and  the   refiduum    exhibited  the 
fame  phenomenon  with  thole  abovementioned  with  ni- 
trous 
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Manganefe  irous  acid,  by  evaporating  the  other  half,  fome  fmall 

■* v/       '  ihining  angular  cryftals  were  obtained,  fimilar  to  thofe 

1366       procured  by  means  of  the  nitrous  acid. 
Scarce folu-      9.  Very  little  manganefe  was  diffolved  by  fluoracid, 
bleinfiuor  even  after  feveral  days  digeftion.     A  great  quantity 
£C1d>  Was  required  to  form  a  faturated  folution.     It  had  ve- 

ry little  tafte,  and  gave  a  fmall  quantity  of  precipitate 
with  fixed  alkali.     But  if  a   neutral  fait,  compoied  of 
fluor  acid  and   fal  ammoniac,  be  added,  a  double   de- 
compofition  takes  place,  and  the  manganefe  is  precipi- 
,         tated  along  with  the  fluor  acid. 
Or  in  phof-      IO-  A  drachm  of  phofphoric  acid,  digefted  with  as 
phorkacid.  ranch   powdered  manganefe,  diffolved  but  litle  of  it; 
and,  though  evaporated  to  drynefs,  the  rcfiduum  tailed 
very  acid ;  but  by  adding  more  manganefe    the   acid 
was  at  la  ft  faturated.     On  adding  microcofmic  fait    to 
a  folution  of  manganefe,  a  decompofition    takes  place 
fimilar  to  that  effected    by  the  combination    of  fluor 
acid  and  volatile  alkali. 

11.  Pure  acid  of  tartar  diffolved  manganefe  partly 
in  the  cold,  and  more  effectually  by  means  of  heat. 
The  whole,  however,  could  not  be  diffolved,  though 
the  acid  was  at  laft  faturated  by  adding  a  great  quantity 
of  the  mineral.  On  adding  a  folution  of  foluble  tartar, 
a  double  decompolition  took  place. 

12.  Little  was  diffolved  by  di (tilled  vinegar,  though 
Ityin  the  boiled  on  manganefe  ;   but  after  diftilling  fpirit  of  ver- 

acetous.  digris  feveral  times  upon  it,  the  acid  at  laft  became 
faturated.  The  folution,  evaporated  to  drynefs,  left  a 
deliquefcent  mafs.  Little  or  none  of  the  remaining 
manganefe  was  diffolved  by  concentrated  vinegar, 
though  repeatedly  diftilled  upon  it. 

13.  With  acid  of  lemons  the  whole  was  diffolved 
with  effervefcence,  excepting  only  fome  white  earth. 

14.  Water  impregnated  with  fixed  air  likewife  dif- 
folved manganefe,  but  parted  with  it  on  the  addi- 
tion of  alkali,  or  fpontaneoufly  by  expofure  to  the 
air. 

From  thefe  experiments  Mr  Scheele  concludes,  that 
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ked  air.      manganefe  has  a  ftrong  elective  attraction  for  all  phlo- 
137a       giftic    fubftances;     and    that   this   attraction   becomes 
Hasaftrong  itronger,  if  there  be   prefent  a  menftiuum  which  can 
attra&iou     unjte  Wltrl  trle  phlogifticated    manganefe.     Thus  it  at- 
tracts phlogiflon  more  powerfully  than  even  the  nitrous 
acid    itfelf    in   the  moilt   way.      By   faturation    with 
phlogifton,  manganefe  has  the  property  of  lofing  its 
black   colour,  and    affuming   a  white   one,  which    is 
unufual,    the   phlogifton  generally   communicating  a 
black  or  dark  colour  to  the  fubftances  with  which  it  was 
united. 

That  manganefe  naturally  contains  fome  phlogifton, 
though   but   in  fmall   quantity,  appears  from  evapora- 
gifton  na-    ting  a  folution   of  it  in    vitriolic  acid    to  drynefs,  and 
turally.        then  diftilling  the  mafs  in  a  glafs  retort  in  an  open  fire. 
When   the  retort  begins  to  melt,  the  acid  parts  fly  off 
from  the  manganefe  in  a  fulphureous  ftate,  leaving  the 
former  of  its  natural  black  colour.     3y   diftilling  the 
mafs  remaining  after  evaporation  of  the  nitrous   folu- 
tion, a   green  volatile  nitrous  acid   remains,  and  the 
1375       black  calx  of  manganefe  remains  as  before.     A  folu- 
Becomes     tion  of  this  mineral  in  vitriolic  or  nitrous  acid,  precipi- 
infoluble  in  tated  by  fixed  alkali,  retains  its  colour;  but  when  cal- 
pure  acids    cined  in  the  open  fire,  again  becomes  black, 
ts  hi"2'-        ^  l°fin£   'ts   phlogifton,  manganefe  becomes  info- 
fton.       "  luble  in  pure  acids;  and  therefore  the  refiduum  of  the 
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abovementioned    diftillations    cannot  be  diffolved  by  Manganefe 

adding  more  of  the  vitriolic  or  nitrous  acids:  but  if  that  '     "* 

which  has  come  over  into  the  receiver  be  poured  back 
into  the  retort,  a  folution  will  again  take  place  by  rea- 
fon  of  the  manganefe  reaffuming  the  phlogifton  it  had 
parted  with  to  the  acid.  j^-6 

On  this  principle  our  author  explains  the  reafon  of  Partialfo- 
the  partial  folutions   of  this   mineral   abovementioned.  lutions  of 
Part  of  it  is  diffolved,  for  inftance,  in  the  vitriolic  acid,  man£anei"e 
while  the  remainder  is  found  infoluble.     This  happens  ^xP|?1.ned 
(fays  he),  "  becaufe  the  undiffolved  portion  has  parted  prjncip!c. 
with  the  little   phlogifton  it  naturally  poffeffed  to  that 
portion  of  manganeie    which  is  taken  up  by  the  vitri- 
olic acid  during   the  firft  digeflion ;   for   without  that 
principle  it  is  infoluble." 

Manganefe  attracts  phlogifton  more  ftrongly  when 
combined  with  fome  acid  than  by  itfelf,  as  appears 
from  the  following  experiment.  I?_7 

1.   Levigated  manganefe,  digefted  or   boiled  with  aStrongat- 
folution  of  fngar,  honey,  gum  arabic,  hartfhorn,  jelly,  traction  of 
&c.  remains  unchanged  ;   but  on   mixing  the  pounded  mal)ganefc 
mineral  with  diluted  vitriolic,  or  pure  nitrous  acid,  and  ™.    "  com" 
then  adding  fome  of  thefe  fubftances,  the  whole  is  dif-  acids  f™1 
folved,  the  black  colour  vanifhes  by  degrees,  and  the  phlogifton. 
folution  becomes  as  limpid  as  water.     So  fttong  is  the 
attraction  of  manganefe  for  phlogiiton  in  theft  circum- 
ftances,  that  metals,  the  noble  ones  not  excepted,  ren-       x,7g 
der  it  foluble   in  thefe  acids  in   a  limpid   form.     Con- Why  the 
centrated  vitriolic  acid,   indeed,   diffolves   manganefe  concentra- 
entirely  without   any   phlogifton.     "  It  would  be  diffi.-  ted  acid  of 
cult    (fays   Mr  Scheele)    to  comprehend   whence    theY',tn         " 

11       -n.  1  •  c      c\       ij  -r  folvesmail- 

phlogmon  in  tins  cafe  mould  come,  if  we  were  not  anefe 
certain  that  feveral  fubftances,  which  have  a  great  withoutad- 
attraction  for  phiogifton,  can  attract  it  in  a  red  heat,  dition. 
Qiiickfilver  and  filver,  when  diffolved  in  the  pureft  ni- 
trous acid,  really  lofe  their  phlogifton,  which  is  a  con- 
ititucnt  part  of  thefe  metals.  This  appears  from  the 
red  vapours  in  which  the  acid  afifes;  and  the  dif- 
folved metallic  earth  cannot  be  again  reduced  to  its 
metallic  form,  till  it  has  acquired  the  loft  phlogifton, 
which  is  effected  either  by  precipitation  with  complete 
metals  or  by  heat  alone.  Thus  manganefe  can  attract 
the  quantity  of  phlogifton  neceffary  for  its  folution  by 
means  of  concentrated  vitriolic  acid  from  heat.  It  is 
not  probable  that  the  concentrated  acid  undergoes  a 
decompofition  in  this  degree  of  fire;  for  if  you  fatn- 
rate  half  an  ounce  of  this  acid  with  alkali  of  tartar, 
and  afterwards  calcine  in  a  retort,  with  a  receiver  ap- 
plied, an  ounce  and  a  half  of  powdered  manganefe, 
with  an  equal  quantity  of  the  fame  vitriolic  acid,  then 
diffolve  the  calcined  mafs  in  diftilled  water,  and  like- 
wife  warn  well  the  receiver,  which  contains  fome  drops 
of  vitriolic  acid,  which  are  alfo  to  be  added  to  the  fo- 
lution, and  laftly,  add  the  fame  quantity  of  alkali, 
there  will  be  no  mark  of  foperabundant  acid  or  alkali. 
Thence  it  may  be  concluded,  that  the  phlogifton  in 
the  vitriolic  acid,  if  there  really  exifts  any  in  it,  con- 
tributes nothing  to  the  folution.  But  the  manganefe 
precipitated  by  alkali,  contains  a  confiderable  quantity 
of  it  ;  in  conftquencc  of  which  it  is  afterwards  en- 
tirely foluble  in  acids  without  any  addition.  I;}79 
"  The  effects  of  volatile  fulphureous  acid  on  manga-  why  the 
nefe,  clearly  prove  what  has  been  afferted.  The  man-  volatile ful- 
ganefe  attracts  the  phlogifton  contained   in  this  acid,  phnreous 

which   is  the  caufe  of  its  great  volatility,  and  which  ;"\lddlf" 
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Manganefe  renders  the  former  foluble  in  the  new  pure  vitriolic 
1—— * 'acid.  If  this  fokition  be  mixed  with  concentrated  vi- 
triolic acid  and  diftilled,  no  volatile  fulphureous  acid 
is  obtained;  and  if  it  be  precipitated  by  means  of  fix- 
ed vegetable  alkali,  vitriolated  tartar  is  obtained  ; 
which  proves  that  manganefe  has  a  ftronger  attraction 
than  vitriolic  acid  for  phlogifton  in  the  moift  way. 
„    *3°°  <'  The  effects  of  nitrous  acid  on  this  fubftance  are 

nitrV  acid  **im'lar  t0  thofe  of  vitriolic  acid.     Could  fpirit  of  nitre 
on  mange-  fnftain  as  great  a  degree  of  heat  as  the  concentrated 
nefe  ex-       vitriolic  acid,  it  would  alfo  entirely   diffblve   the  man- 
plained,       ganefe  by  means  of  the  phlogifton  attracted  by  heat  ; 
bat   as  this  is  not  the  cafe,  it  is  neceflary  to  add  phlo- 
gifton  in  the  manner  abovementioned.     The  manga- 
nefe decompofes   phlogifticated  nitrous   acid,  for  the 
fame  reafon  that  it  docs  the  volatile  fulphureous  acid  ; 
and  that  the  phlogilton  of  this   acid  really  combines 
with   manganefe,  is  manifeft  from   this,   that  the  af- 
fufion  of  vegetable  acid  produces  no  fmell  of  aquafortis 
by  difplacing  the  phlogifticated  acid  of   nitre.     By  di- 
flillation  with  pure  vitriolic  acid  alfo,  the  nitrons  acid 
is  expelled,  not  in  a  fmoking  ftate,  and  of  a  yellow 
colour,    but  pure  and  colourlefs. 

"  In  the  folution  of  manganefe  by  means  of  gum  ara- 
bic  or  fugar,  a  very  confiderable   effervefcence  takes 
place,  owing  to   the  extrication,  or  probably  rather  the 
production,   of  fixed   air  from  the  mixture  ;  but  with 
phlogifticated  acid  of  nitre  no  fuch  phenomenon  takes 
place,   becanfe  the  manganefe  is  combined  with  pure 
phlogifton  ;  and  if  this  lhould  be  again  feparated,  there 
is  no  caufe  for  the  production  of  fixed  air.     This  mi- 
neral is  alfo  diftblved  without  effervefcence,  by  uniting 
it  with   nitrous  acid  and  metals,  arfenic  or  oil  of  tur- 
1381       pentine." 
Exigence         As   muriatic  acid  dilTolves  manganefe  without  addi- 
ofphlogif-  tion,  Mr  Scheele    is  of    opinion   that   this  proves  the 
ton  in  the    exiftence  of  phlogifton  in  that   acid,  as  has   already 
muriatic      \)een   ta]ien  notice    0f,     The   manganefe  digefted  in 
aci   prove    ^    ^^    ^^   fpjrj t   0f    fa]t  afliimes  a  dark   brown 
colour  ;  for  it  is  a   property  of  this  fubftance  that  it 
cannot  be    diflblved    into   a   colourlefs  liquor  without 
phlogifton,  bit    has  always  a  red  or  blue  colour;  but 
with  fpirit  of  fait  the  foluiion  is  more  brown   than  red, 
on  account  of  the  fine  particles  of  the  manganefe  float- 
ing in  the  liquid.  Here  the  mineral  adheres  but  loofely 
I38a       to  the  acid,  fo  that  it  may  be  precipitated  by  water, 
r.xplana-         The   effects  of   acid  of    tartar  and  acid  of  lemons 
tion  of  the  upon  manganefe  are  likewife  explained  on  the  principle 
action  of     already  laid  down,  viz.  the   extreme   attraction   this 
acid  of  tar-  fobftance  has  for  phlogifton.     Thus  it  attracts  part  of 
tar,anf ,       that  naturally  contained  in   thefe  acids,  decompofmg 
mons.  one   Pdrt  0,:  them,  and   being  diflblved  by   the  other. 

This  destruction  of  the  acid  is  iimilar  to  that  of  the 
fugar,  gum  arabic,  &c.  which  render  it  foluble  in 
nitrous  acid  ;  for  if  a  proper  quantity  of  thefe  are 
added,  the  manganefe  will  be  diflblved,  without  a  pof- 
fibility  of  recovering  the  fmalleft  particle  of  the  vege- 
table fubftance  employed  ;  and  if  the  folution  be  (low- 
ly evaporated  and  calcined,  there  will  not  remain  the 
fmalleft  mark  of  burned  fugar  or  gum.  During  this 
decomposition,  a  pungent  vapour  arifes,  which,  being 
collected,  appears  to  be  true  vinegar.  It  is  obtained 
in  its  pureft  ftate  from  diluted  vitriolic  acid,  fugar,  and 
1383  manganefe. 
Of  fluor  Fluor  acid  diflblves  but  very  little  manganefe,  owing 

acid.  t0  jts  precipitating  fait  which  envelopes  the  particles 


of  manganefe,  and  prevents  the  further  action  of  the  Manganefe 

menftruum.     In  all  precipitations  of  manganefe,  how-  ' v ' 

ever,  by  means  of  mild  fixed  alkalies,  the  full  quantity 
is  not  procured  ;  becaufe  the  fixed  air,  detached  from 
the  mineral,  diflblves  part  of  it.  1384 

Though    manganefe    decompounds  nitre,    yet  this  Effects  of 
does  not  happen  till  the    mixture  becomes  red  hot.     If  manganefe 
phlogifticated  manganefe  be  mixed  with  an  equal  quan-  on  mt:^e• 
tity  of  nitre,  and  diftilled  in  a  glafs  retort,  the  mix- 
ture begins  to  grow  black  before  the  retort  becomes 
red-hot,    but  no  nitrous  acid  goes    over.     Bylixivia- 
tion,  no   mark  of  uncombined  alkali    is  met  with  ;   but 
phlogifticated^  nitrous  acid  is  extricated  by  the  appli- 
cation of  tamarinds,  or  any    vegetable  acid.     Three 
parts  of  phlogifticated  manganefe,  mixed  with  one  part 
of  finely  pounded  nitre,  yields  no  nitrous  acid,  though 
the  nitre  is  alkalized  as  foon   as  the  mixture  becomes 
black  in  the  retort.  1385 

Mr  Scheele  proceeds  now  to  another  fet  of  experi-  Experi- 
ments upon  manganefe  united  with  phlogifton.  In ments  on 
order  to  procure  it  in  this  ftate,  the  beft  method  is  toma"ga  c 
diflbve  in  diftilled  water,  and  cryftallize  the  fait  ob-  w;tj1  phj0. 
tained  by  folution  of  manganefe  in  vitriolic  acid,  and  gifton. 
then  precipitate  it  with  vegetable  fixed  alkali.  In  this 
ftate  it  is  white  likechalk  ;  but  by  calcination  in  an  open 
fire,  the  superfluous  phlogifton  flies  off',  and  the  calx 
regains  its  ufual  black  colour.  This  change  of  colour 
likewife  happens  when  the  precipitation  is  made  with 
cauftic  alkalies,  whether  fixed  or  volatile.  The  pre- 
cipitate, indeed,  in  this  cafe,  is  white  when  kept  clofe 
from  the  air,  but  a  flumes  a  brown  colour  when  expo- 
fed  to  it  for  any  time  :  But  when  the  precipitation  is 
made  by  mild  alkali,  the  white  colour  is  preferved  by 
the  fixed  air,  which  in  this  cafe  it  alfo  contains.  By 
diluting  the  folution  with  a  confiderable  quantity  of 
water,  and  precipitating  with  cauftic  alkali,  the  pre- 
cipitate is  brown  from  the  very  beginning,  owing  to 
the  air  in  the  liquid  attracting  the  phlogifton  from  the 
manganefe.  The  precipitate  formed  by  lime-water  is 
alfo  brown  ;  but  on  adding  more  of  a  ftrong  folution 
of  manganefe,  and  afterwards  precipitating  with  cau- 
ftic alkali,  the  powder  falls  of  a  white  colour  ;  becanfe 
the  air,  being  already  faturated  with  phlogifton,  can- 
not take  up  any  more.  The  refults  of  Mr  Scheele's 
experiments  on  this  phlogifticated  manganefe  are,  1386 

1.  An  ounce  of  this  fubftance  diftilled    by    itfelf  By  diftilla- 
in  a    glafs  retort,  with  a  ftrong  fire,  yielded    a  great  tion/w/*. 
quantity  of  fixed  air  with  fome  drops  of  water.     The 
rcfiduum  poured  warm  out  of  the  retort  grew  red-hot, 

and  fet  the  paper  on  fire. 

2.  On  repeating  the  experiment  with  only  a  drachm 
of  phlogifticated  manganefe,  and  tying  a  bladder  to 
the  neck  of  a  retort,  three  ounce-meafures  of  air 
came  over:  the  refiduum  was  of  a  light  grey  colour; 
diflblved  in  acids  without  addition  of  any  more  phlo- 
gifton ;  and  took  fire  in  that  degree  of  heat  in  which 
fulphur  fmokes,  but  does  not  burn.  From  thefe  expe- 
riments, fays  Mr  Scheele,  it  is  evident,  that  phlogifton 
does  not  feparate  from  manganefe  if  the  access  of  air  be 
prevented.  x^y 

3.  One  part  of  finely  powdered  manganefe  boiled  in  Doiledwith 
four  of  oil-olive,  effervefced    violently,  and    difTolved  oil  olive. 
into  a  kind  of  falve.  ^g 

4.  On  diftilling  a  mixture  of  finely  powdered  man-  ju,  diftilla- 
ganefe  and  charcoal,  with  an  empty  bladder  tied  to  the  tion  with 
mouth  of  the  retort,  a  quantity  of  fixed  air  was  extri-  charcoal. 
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cated  when  the  retort  began  to  melt  and  diftended  the 
bladder.  The  reliduum  was  moftly  foluble  in  diluted 
vitriolic  acid. 

5.  On  diftilling  half  an  ounce  of  powdered  manga- 
nefe  with  two  drachms  of  fulphur,  the  latter  partly 
rofe  into  the  neck  of  the  retort,  and  fome  volatile 
acid  vapours  penetrated  through  rhe  lute.  The  diftil- 
lation  was  continued  till  the  retort  began  to  melt ;  and, 
on  cooling,  the  refiduumwas  found  to  weigh  51  drachms. ' 
It  was  of  a  yellowifh-grey  colour  ;  and  dillblved  in  fpirit 
of  vitriol  with  effervefcence,  yielded  an  hepatic  fmell, 
fome  fulphur  being  alfo  precipitated  at  the  fame  time. 
By  calcination  in  the  open  air,  the  fulphur  was  diili- 
pated  ;  but  great  part  ot  the  mafs  was  rendered  foluble 
on  account  of  its  having  been  penetrated  by  the  acid 
vapour,  and  fhot  into  cryftals  as  though  it  had  been 
formally  diffolved  in  volatile  fulphureous  acid  ;  and  by 
repeating  the  calcination  with  more  fulphur,  the  whole 
became  at  lafl  entirely  foluble,  and  was  reduced  to 
cryftals. 

Finely  powdered  manganefe,  triturated  with  nitre  and 
flrongly  calcined  in  a  crucible,  unites  with  the  alkali 
of  the  nitre,  while  the  acid  is  diflipated  in  the  air. 
The  mafs  formed  by  the  union  of  the  manganefe  and 
alkali  is  of  a  dark  green  colour,  and  foluble  in  water, 
communicating  alfo  a  green  colour  to  the  liquid ;  but 
in  a  fhort  time  a  fine  yellow  powder  (an  ochre  of  iron) 
falls  to  the  bottom,  leaving  the  liquor  of  a  blue  colour. 
By  the  addition  of  water,  this  folution  firft  affiimes  a 
violet  colour,  grows  afterwards  red,  and  a  precipita- 
tion of  the  manganefe  takes  place,  which  refumes  its 
natural  colour  as  foon  as  it  has  fallen.  The  fame  pre- 
cipitation takes  place  on  the  addition  of  a  few  drops 
of  acid,  or  by  expofure  for  fome  days  to  the  open  air. 
As  for  the  dark  red  colour  ailumed  by  the  folution 
when  the  precipitate  is  about  to  fall,  Mr  Scheele  con- 
jectures that  the  particles  of  manganefe  may  naturally 
have  a  red  colour,  which  becomes  vilible  when  the  fub- 
ftance  is  difperfed  through  a  meuftruum  without  being 
1391  perfectly  diifolved. 
With  the  7.  By  the  addition  of  finely  powdered  white  arfe- 
addition  of  nic  to  the  alkaline  mafs  of  nitre  and  manganefe,  the 
arfenic,  green  colour  difappears,  and  the  whole  becomes  white ; 
phlogifticated  manganefe  being  alfo  precipitated  on  the 
addition  of  water.  This  arifes  from  the  more  power- 
ful attraction  of  manganefe  for  the  phlogifton  of  the 
arfenic  than  that  of  the  arfenical  acid  itfelf  ;  and  for 
the  fame  reafon,  if  the  mafs  be  calcined  with  charcoal, 
or  any  other  phlogiftic  fubftance,  a  colourlefs  folution 
will  be  obtained. 

8.  Half  an  ounce  of  phlogifti  xti.  manganefe,  di- 
ftilled  ia  a  retort  with  an  equal  c  tantity  of  powdered 
fal  ammoniac,  yielded  firfl  aconcrece  volatile  fait,  after 
which  fome  fal  ammoniac  undeconpofed  arofe  in  the 
neck  of  the  retort.  Half  an  ounce  of  pure  dephlogi- 
fticated  manganefe,  mixed  with  two  drachms  of  pow- 
dered fal  ammoniac,  yielded  alkali  in  its  cauftic  ftate. 
Both  refiduums  were  foluble  in  water  ;  which  mows 
that  manganefe  attracts  phlogifton  from  the  volatile 
i39J  alkali. 
3y  diftilla-  9.  On  digefting  finely  powdered  manganefe  for  fome 
tion  with  weeks  with  pure  nitrous  acid  and  fome  volati>  alkali, 
a  great  number  of  air-bubbles  rife  to  ihe  top,  and  the 
volatile  alkali  is  entirely  decompofed  :  for  though  the 
Vol.  IV* 
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mixture  be  afterwards  diftilled  in  a  retort  with  the  ad- 
dition of  quicklime,  not  the  leait  urinous  fmell  can  be 
perceived.  This  decompofition  is  effected  by  the  man- 
ganefe attracting  the  phlogifton  of  the  volatile  alkali ; 
for  that  the  nitrous  acid  has  no  fhare  in  this,  is  proved 
by  the  following  experiment. 

10.  An  ounce  of  well  triturated  manganefe  was  di- 
ftilled with  half  an  ounce  of  fal  ammoniac ;  and  a  li- 
quid alkali,  fuch  as  that  obtained  from  fal  ammoniac 
and  quicklime,  was  procured.  On  repeating  this  ex- 
periment, with  the  variation  only  of  a  bladder  inftead 
of  a  receiver,  the  fame  kind  of  air  was  obtained  as  that 
which  rifes  to  the  top  of  the  nitrous  mixture.  Though 
the  emillion  of  this  air  indicated  a  deftruction  of  the 
volatile  alkali,  our  author  explains  the  reafon  of  its 
being  ftill  obtained  in  a  cauftic  ftate  by  the  phlogi- 
fton taken  from  the  alkali  being  more  than  fufficient 
to  render  the  alkali  foluble  in  muriatic  acid  ;  in  confe- 
quence  of  which,  the  fuperfluous  quantity  combines 
with  the  manganefe,  and  enables  it  to  decompofe  the 
fal  ammoniac  in  the  ordinary  way.  It  muft  be  owned, 
however,  that  his  reafoning  on  this  fubject  is  not  en- 
tirely fatisfactory,  nor  does  the  account  he  gives  of  his 
experiments  feem  entirely  conliftent  with  itfelf.  See 
Scheele' s  Che?u.  EJfajs,  EfTay  V.  §  xxxix. 

11.  Powdered  manganefe,  diftilled  with  an  equal 
quantity  of  white  arfenic,  underwent  no  change,  the 
arfenic  flying  offin  its  proper  form  ;  but  with  an  equal 
quantity  of  yellow  orpiment,  fome  volatile  fulphureous 
acid  came  over  firft,  then  a  yellow  fublimate,  and  at 
laft  a  little  red  fublimate  arofe.  On  augmenting  the 
fire  by  degrees,  the  orpiment  remained  obftinately  at- 
tached to  it.  Similar  effects  enfued  on  treating  man- 
ganefe with  an  equal  quantity  of  antimony  ;  which 
likewife  yielded  a  pungent  fulphureous  acid,  but  no 
fublimate.  By  calcination  in  the  open  air  thefe  com- 
pounds are  decompofed  ;  and  the  manganefe,  united 
with  vitriolic  acid,  becomes  foluble  in  water. 

12.  On  diftilling  manganefe  with  an  equal  quantity 
of  finely  pounded  cinnabar,  a  volatile  fulphureous  acid 
came  over  firft ;  then  a  little  cinnabar  was  fublimed  in- 
to the  neck  of  die  retort ;  and  at  laft  the  quicklilver, 
which  had  been  the  bafis  of  the  cinnabar,  began  to 
diftil  :  the  refiduum,  being  a  combination  of  manga- 
nefe and  fulphur,  was  fimilar  to  the  compounds  al- 
ready defcribed. 

13.  With  an  equal  quantity  of  corrofive  fublimate, 
manganefe  underwent  no  change  ;  but  when  fublimed 
with  an  equal  quantity  of  mercurius  dulcis,  a  corrofive 
fublimate,  and  then  mercurius  dulcis,  arofe  into  the 
neck  of  the  retort.  The  reafon  of  this  is,  that  the 
mercurius  dulcis  contains  a  portion  of  phlogifton  ;  by 
being  deprived  of  which  it  ceafes  to  be  mercurius  dul- 
cis,  and  becomes  corroiive  fublimate :  bat  by  reafon 
of  the  ftrong  attraction  of  mangantfe  for  phlogifton, 
the  mercurius  dulcis  parts  with  that  portion  which  is 
liecefTary  to  keep  it  in  its-mild  ftate,  and  thus  is  con- 
verted into  corrofive  mercury. 

Sect.  IV.     Inflammable  Subpancct. 
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These  maybe  divided  into  the  following  claflcs  :  General 
I.  Sulphurs.  2.  Ardent  fpirits.  3.  Oils  and  fats.  diviGou. 
4,  Reims.     6.  Bitumens  j  and,  6.  Charcoal. 
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I  1.     Sulphurs. 

1.  Common  fulphur.  For  the  extraction  of  this 
fubftance  from  its  ores,  fee  S  u  l r  h u  r  .  The  artificial 
compolition  of  it  we  have  already  related,  ii°  715  ; 
and  have  now  only  to  take  notice  of  a  very  few  of  its 
properties,  which  come  more  properly  under  this  Sec- 
tion. 

Sulphur,  as  commonly  ufed  in  commerce  and  the 
arts,  is  of  a  pale  yellow  colour,  of  a  difagreeable  and 
peculiar  fmell,  which  is  rendered  more  fenlible  when 
it  is  heated  or  rubbed.  By  rubbing,  it  receives  very 
curious  electrical  qualities  :  (See  Electricity.)  Its 
fpecific  gravity  is  conliderably  greater  than  that  of 
water,  though  lefs  than  earths  or  {tones.  In  clofe 
veflels,  fulphur  is  incapable  of  receiving  any  alteration. 
It  melts  with  a  very  gentle  heat ;  and  then  is  fu  Mimed, 
adhering  to  the  capital  in  fmall,  very  fine,  needle-like 
crystals,  called  flowers  of  fulphur.  It  may  thus  be  fub- 
limed  many  times  without  alteration.  If  fulphur  is 
expofed  to  a  heat  barely  Sufficient  to  melt  it,  and  very 
ilowly  cooled,  it  crystallizes  in  form  of  many  needles 
crolling  one  another.  Some  of  thefe  pointed  crystals 
may  alio  be  obferved  in  the  interior  parts  of  the  lumps 
of  fulphur  which  have  been  melted,  and  caft  into  cy- 
lyndrical  moulds,  as  they  are  commonly  fold  ;  becaufe 
the  centre  of  thefe  cylindrical  rolls  is  more  flowly 
cooled  than  the  furface.  Sulphur  alfo gives  this  needle- 
like  form  to  cinnabar,  antimony,  and  many  other  mi- 
nerals containirtg  it.  Sulphur  may  be  decomposed  in 
feveral  ways.  The  molt  Simple  is  by  burning  ;  which 
we  have  already  taken  notice  of,  n°  623.  It  may 
alfo  be  very  effectually  decompofed  by  mixing  it  with 
iron  filings  and  water.  In  this  cafe  the  phlogifton  is 
diliipated,  and  the  acid  uniting  with  the  iron  forms  a 
green  vitriol. 

It  is  very  remarkable,  that  though  fulphur  is  com- 
■  pofed  of  vitriolic  acid  and  phlogiiton,  yet  the  addition 
of  more  inflammable  matter,  fo  far  from  making  the 
union  ftronger,  weakens  it  to  a  great  degree  :  and 
'  hence  we  have  another  method  of  decompoling  this 
fubftance  ;  namely,  by  combining  it  with  a  large  quan- 
tity of  oil,  and  diftilling  the  compound. 

Sulphur  is  capable  of  being  eafdy  diflolved  in  ex- 
prefSed  oils,  but  very  difficultly  in  elTential  ones.  Thefe 
compofitions  are  called  balfams  of fulphur ;  and  are 
Sometimes  employed  in  medicine,  but  are  found  to  be 
of  a  very  heating  nature.  They  are  much  ufed  by 
farriers.  According  to  Mr  Bcaume,  fulphur  cannot 
be  dilfolved  in  oil,  without  a  heat  Sufficient  to  melt  it. 
A  larger  quantity  is  kept  diuolved  when  the  mixture 
is  hot,  than  when  cold  ;  and  confequently  the  fulphur, 
especially  if  it  has  been  diffolved  in  a  thin  effential  oil, 
cryltallizes  on  cooling  the  mixture.  The  fulphur,  thus 
feparated  from  the  oil,  is  found  not  to  be  altered  in 
any  refpect  from  what  it  formerly  was  ;  but  if  the 
mixture  is  expofed  to  a  degree  of  heat  capable  of  en- 
tirely decomposing  the  oil,  the  fulphur  is  decompofed 
along  with  it,  and  the  fame  products  are  obtained  by 
diftilling  this  mixture  to  drynefs,  as  if  a  mixture  of 
pure  oil  of  vitriol  and  oil  were  diftilled.  TheSe  pro- 
ducts are,  firSt  a  portion  of  oil,  when  an  efTential  oil 
was  made  ufe  of  in  the  compofition  of  the  balfam ; 
then  fome  volatile  Sulphureous  acid,  which  is  at  firil 


watery,  and  afterwards  becomes  ftronger ;  along  with 
this  acid  more  oil  arifes,  which  becomes  more  and 
more  thick  towards  the  end  of  the  distillation  ;  and 
laftly,  when  the  retort  has  been  made  red  hot,  nothing 
remains  but  a  fixed  coal. 

In  this  proceSs  we  find,  that  both  the  Sulphur  and 
oil  are  decomposed.  The  acid  of  the  fulphur  feems 
to  attack  the  watery  principle  of  the  oil,  while  its 
phlogiston  remains  confounded  with  that  of  the  oil,  or 
is  diliipated  in  vapours.  Hence,  though  the  vitriolic 
acid  in  fulphur  is  concentrated  to  the  utmoft  degree, 
and  perfectly  free  from  water,  what  rifes  in  this  distil- 
lation is  very  aqueous,  by  reaSon  of  the  water  which 
it  attracts  from  the  oil. 

Spirit  of  wine  does  not  fenfibly  act  upon  fulphur  in 
its  liquid  State  ;  but  if  both  the  Spirit  of  wine  and  ful- 
phur meet  in  the  State  of  vapour,  they  will  then  u- 
nite,  and  a  perfect  Solution  will  take  place.  Ey  me- 
thods of  this  kind,  many  combinations  might  be  ef- 
fected, which  have  been  hitherto  thought  impoffible. 

Pure  fulphur  unites  eaiily  with  all  metals ;  gold, 
platina,  and  zinc,  excepted.  The  compounds,  except 
that  with  mercury,  poffefs  a  metallic  luStre  without 
any  ductility.  The  fulphur  may  be  Separated  by  ex- 
poling  the  mixture  to  a  Strong  fire.  (See  Metal- 
lurgy,) or  by  diSSolving  the  metalline  part  hi  acids. 
The  Sulphur,  however,  defends  feveral  of  the  metals 
from  the  action  of  acids  ;  fo  that  this  dissolution  Suc- 
ceeds but  imperfectly.  The  reguline  part  of  antimo- 
ny is  more  eafily  Separated  from  fulphur  by  means  of 
acids  than  by  any  other  metalline  fubftance.  Alkaline 
falts  will  feparate  the  fulphur  from  all  metals  in  fufion, 
but  they  unite  with  it  themfelves,  and  form  a  com- 
pound equally  capable  of  diilblving  the  metal. 

Sulphur  united  with  quickfilver  forms  the  beauti- 
ful pigment  called  cinnabar,  or  vermilion ;  which  is  So 
much  uSed  in  painting,  that  the  making  of  it  is  be- 
come a  diftinCt  trade.  Neumann  relates,  that  in  the  ma- 
king of  cinnabar  by  the  Dutch  method,  fix  or  eight 
parts  of  quickfilver  are  made  uSe  of  to  one  of  fulphur. 
The  Sulphur  is  firft  melted,  and  then  the  quickfilver 
is  Stirred  into  it ;  upon  which  they  unite  into  a  black 
mats.  In  this  part  of  the  procefs  the  mixture  is  very 
apt  to  take  fire  ;  of  which  it  gives  notice  by  Swelling 
up  to  a  great  degree.  The  veSSel  muft  then  be  imme- 
diately covered.  The  maSs  being  beaten  to  powder, 
is  afterwards  to  be  Sublimed  in  large  earthen  jars  al- 
most of  an  equal  widenefs  from  end  to  end  ;  thefe  are 
hung  in  a  furnace  by  a  Strong  rim  of  iron.  When 
the  matter  is  put  in,  the  mouth  of  the  veffel  is  cover- 
ed, the  fire  increafed  by  degrees,  and  continued  for 
feveral  hours,  till  all  the  cinnabar  has  Sublimed  ;  care 
being  taken  to  introduce  at  times  an  iron  rod  to  keep 
the  middle  clear ;  otherwise  the  cinnabar  concreting 
there,  and  Stopping  up  the  paSSage  would  inSallibly 
burft  the  velSels, 

The  quantity  of  fulphur  directed  in  the  common 
receipts  for  making  cinnabar  is  greatly  larger  than  the 
above  ;  being  no  lefs  than  one-third  of  the  quantity 
of  quicksilver  employed  :  accordingly  it  has  been  found, 
that  the  Sublimate,  with  Such  a  large  quantity  of  ful- 
phur, turned  out  of  a  blackifh  colour,  and  required  to 
be  Several  times  fublimed  before  it  became  perfectly 
red  ;  but  we  cannot  help  thinking,  that  by  one  gentle 
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fublimation  the  fivperfluous  fulphur  might  be  feparated, 
and  the  cinnabar  become  perfectly  pure  the  fecond 
time.  Hoffman  gives  a  curious  method  of  making 
cinnabar  without  fublimation :  by  making  or  digest- 
ing a  little  mercury  with  volatile  tincture  of  fulphur, 
the  mercury  readily  imbibes  the  fulphur  from  the  vo- 
latile fpirit,  and  forms  with  it  a  deep  red  powder,  not 
inferior  in  colour  to  the  cinnabar  prepared  in  the  com- 
mon manner.  Dr  Lewis  has  found  the  common  folu- 
tions  of  fulphur  by  alkalies,  or  quicklime,  to  have  a 
fimilar  effect.  This  cinnabar  will  likewife  be  of  a 
darker  or  lighter  colour,  according  as  the  folution 
contains  more  or  lefs  fulphur. 

Sulphur  is  a  principal  ingredient  in  gun-powder, 
(fee  Gun-fowler.)  it  alfo  enters  the  compolition 
of  the  pulvis  fulmhiajis.  This  confifts  of  three  pares 
of  nitre,  two  of  the  dry  alkali  of  tartar,  and  one  part 
of  fulphur,  well  ground  together.  If  a  little  quantity 
of  this  powder  is  laid  on  an  iron-fpoon  or  fhovel,  and 
flowly  heated,  it  will  explode,  when  it  arrives  at  a  cer- 
tain degree  of  heat,  with  aftonifhing  violence  and  noife. 
The  moft  probable  opinion  concerning  this  is,  that  the 
fixed  air  contained  in  die  alkali  is,  by  the  acid  vapours 
acting  upon  and  endeavouring  to  expel  it  all  at  once, 
driven  off  with  fuch  force,  that  a  loud  explolion  is  pro- 
duced. 

2.  Phofphorus  of  Urine.  This  is  a  very  inflammable 
fubftance,  compofed  of  phlogiiton  united  with  a  cer- 
tain acid,  the  properties  of  which  we  have  already  ta- 
ken notice  of,  n°  904  et  feq.  The  preparation  of  it 
was  long  a  fecret,  and  only  perfectly  difcovered  by 
Mr  Margraaf,  who  piiblifhed  it  in  the  Berlin  Me- 
moirs in  1743.  This  procefs  being  by  far  the  befl 
and  molt  practicable,  we  fhall  content  ourfelves  with 
inferting  it  alone. 

Two  pounds  of  fal  ammonaic  are  to  be  accurately 
mixed  with  four  pounds  of  minium,  and  the  mixture 
procefs  for  diftilled  in  a  glafs  retort ;  by  which  means  a  very  pe- 
makmg.  netrating,  cauftic  alkaline  fpirit  will  be  obtained.  The 
refiduum,  after  the  diitillation,  is  a  kind  of  plumbum 
comeum;  n°  812.  This  is  to  be  mixed  with  nine  or 
ten  pounds  of  extract  of  urine,  evaporated  to  the  con- 
iiltence  of  honey.  (Seventy  or  eighty  gallons  of  urine 
are  required  to  produce  this  quantity  of  extract. )  The 
mixture  is  to  be  made  flowly  in  an  iron  pot  fet  over 
the  fire,  and  the  matter  frequently  ftirred.  Half  a 
pound  of  powdered  charcoal  is  then  to  be  added,  and 
the  evaporation  continued  till  the  whole  is  reduced 
to  a  black  powder.  This  powder  is  to  be  put  into  a 
retort,  and  urged  with  a  graduated  heat,  till  it  be- 
comes red  hot,  in  order  to  expel  all  the  volatile  alkali, 
fetid  oil,  and  ammoniacal  fait,  that  may  be  contained 
in  the  mixture.  After  the  diitillation,  a  black  friable 
refiduum  remains,  from  which  the  phofphorus  is  to  be 
extracted  by  a  fecond  diitillation  and  a  ftronger  heat. 
Before  it  is  ftibjected  to  another  diitillation,  it  may  be 
tried  by  throwing  fome  of  it  upon  hot  coals.  If  the 
matter  has  been  well  prepared,  a  frnell  of  garlic  exhales 
from  it,  and  a  blue  phofphorical  llame  is  feen  undu- 
lating along  the  furface  of  the  coals. 

The  natter  is  to  be  put  into  a  good  earthen  retort, 
capable  of  fuflaimn;;  a  violent  fire.  Three  quarters 
of  the  retort  are  to  be  filled  with  the  matter  which  is 
to  yield  the  phofphorus,  and  it  is  to  be  placed  in  a  fur- 
nace capable  of  giving  a  ftrung  heat.     Mr  Margraaf 


divides  the  matter  among  fix  retorts,  fo  that  if  any 
accident  happens  to  one,  the  whole  matter  is  not  loft. 
The  retorts  ought  to  be  well  luted  to  a  receiver  of  a 
moderate  fize,  pierced  with  a  fmall  hole,  and  half  full 
of  water  j  and  a  fmall  wall  of  bricks  mull  be  raifed 
between  the  furnace  and  receiver,  in  order  to  guard 
this  veffel  againft  heat  as  much  as  poilible.  The  re- 
torts are  to  be  heated  by  flow  degrees  for  an  hour  and 
an  half ;  then  the  heat  is  to  be  increafed  till  the  velfels 
are  red  hot,  when  the  phofphorus  afcends  in  luminous 
vapours.  When  the  retort  is  heated  till  between  a 
red  and  white,  the  phofphorus  paifes  in  drops,  which 
fall  and  congeal  in  the  water  at  the  bottom  of  the  re- 
ceiver. This  degree  of  heat  is  to  be  continued  till 
no  more  conies  over.  When  a  retort  contains  eight 
pints  or   more,    this  operation  continues  about  five 
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hour; 

In  thefirft  diftillation,  phofphorus  never  paffes  pure, 
but  is  always  of  a  blackiih  colour,  by  reafon  of  its  car- 
rying along  with  it  fome  part  of  the'coal.  From  this, 
however,  it  may  be  purified  by  rectification  in  a  fmall 
glafs-retort,  to  which  is  luted  a  receiver  half  full  of 
water.  A  very  gentle  heat  is  fufficient ;  becaufe  phof- 
phorus, once  formed,  is  very  volatile  ;  and  as  the  fuli- 
ginous matter  was  raifed  probably  by  the  fixed  air 
emitted  by  the  charcoal  in  the  inftant  of  its  union 
with  the  phofphorine  acid,  none  of  it  can  arife  in  a 
fecond  diitillation. 

The  phofphorus  is  then  to  be  divided  into  fmall  cy- 
lindrical rolls,  which  is  done  by  putting  it  in  glafs- 
tubes  immerfed  hi  warm  water  ;  for  the  phofphorus 
is  almolt  as  fulible  as  fuet.  It  takes  the  form  of  the 
glafs-tubes  ;  from  which  it  may  be  taken  out,  when  it 
is  cold  and  hardened.  This  mult  be  done  under  wa- 
ter, leaft  the  phofphorus  fliould  take  fire. 

This  concrete  continually  appears  luminous  in  a  dark 
place  ;  and  by  a  very  flight  heat  takes  fire,  and  burns 
far  more  vehemently  than  any  other  known  fubftance. 
Hence  it  is  neceflary  to  be  very  cautious  in  the  diitil- 
lation of  it ;  for  if  the  receiver  lhould  happen  to  break 
while  the  phofphorus  is  diftilling,  and  a  little  flaming 
phofphorus  fall  upon  the  operator's  legs  or  hands,  it 
would  burn  its  way  to  the  bone  in  lefs  than  three  mi- 
nutes. In  this  cafe,  according  to  Mr  Hellot,  nothing 
but  urine  will  flop  its  progrefs. 

Though  phofphorus  takes  fire  very  readily  by  itfelf, 
it  does  not  inflame  at  all  by  grinding  it  with  other  in- 
flammable bodies,  as  camphor,  gun-powder,  or  effen- 
tial  oils.  In  grinding  it  with  nitre,  fome  luminous 
flalhesare  obferved  ;  but  the  mixture  never  burns,  uu- 
lefs  the  quantity  of  phofphorus  be  large  in  proportion 
to  the  nitre  :  rubbed  pretty  hard  on  a  piece  of  paper  or 
linen,  it  fets  them  on  fire  if  they  are  rough,  but  not  if 
they  are  fmooth.  It  fires  wriLten  paper  more  readily 
than  fuch  as  is  white,  probably  from  the  former  ha- 
ving more  afperities.  On  grinding  with  iron-filings, 
it  prefently  takes  fire. 

Oils  ground  with  phofphorus  appear,  like  itfelf, 
luminous  in  a  temperately  warm  place  ;  and  thus  be- 
come a  liquid  phofphorus,  which  may  be  rubbed  on 
the  hands,  &c.  without  danger.  Liquid  phofphorus 
is  commonly  prepared  by  grinding  a  little  of  the  folid 
phofphorus  with  oil  of  c'oves,  or  rubbing  it  firlt  with 
camphor,  and  this  mixture  with  die  oil.  A  luminous 
amalgam,  as  it  is  called,  may  be  obtained,  by  digelling 
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a  fcruple  of  folid  phofphorus  with  half  an  ounce  of  oil 
of  lavender,  and,  when  the  phofphorus  begins  to  dif- 
folve  and  the  liquor  to  boil,'  adding  a  drachm  of  pure 
quickfilver ;  then  brilkly  making  the  glafs  for  five  or  fix 
minutes  till  they  unite. 

Rectified  fpirit  of  wine,  digefted  on  phofphorus,  ex- 
tracts a  part  of  it,  fo  as  to  emit  luminous  flafhes  on  be- 
ing dropt  into  water.  It  is  computed  that  one  part 
of  phofphorus  will  communicate  this  property  to 
600,000  parts  of  fpirit.  The  liquor  is  never  obferved 
to  become  luminous  of  itfelf,  nor  in  any  other  circum- 
ftance  except  that  abovementioned.  By  digeftion  for 
fome  months,  the  undiflblved  phofphorus  is  reduced  to 
a  tranfparent  oil,  which  neither  emits  light  nor  con- 
cretes in  the  cold.  By  warning  with  water,  it  is  in 
fome  meafure  revived  ;  acquiring  a  thicker  confiften.ee, 
and  becoming  again  luminous,  though  in  alefs  degree 
than  at  firft.  During  this  digeftion,  the  glafs  is  very 
apt  to  burft. 

Phofphorus  is  partially  diiTolved  by  exprefTed  oils  ; 
and  totally,  or  almoft  fo,  in  eflential  oils  and  ether. 
When  effential  oils  are  faturated  with  it  by  heat,  a 
part  of  the  phofphorus  feparates,  on  ftanding  in  the 
cold,  in  a  cryftallize  form.  Concentrated  fpirit  of  fait 
has  no  action  on  it.  In  diftillation,  the  fpirit  rifes 
firft,  and  the  phofphorus  after  it  unchanged.  Spirit 
of  nitre  diflblves  it,  and  the  dinblution  is  attended 
with  great  heat  and  copious  red  fumes  ;  fo  that  great 
part  of  the  fpirit  diftils  without  the  application  of  any 
external  heat,  and  the  phofphorus  at  laft  takes  fire, 
explodes,,  and  burfts  the  veifels.  Oil  of  vitriol  like- 
wife  diifolves  phofphorus,  but  not  without  a  heat 
fuflicient  to  make  the  acid  diftil.  The  diftilled  liquor 
is  white,  thick,  and  turbid  ;  the  refiduum  is  a  whitifh 
tenacious  mafs,  which  deliquates,  but  not  totally,  in 
the  air.  Phofphorus  itfelf  is  refolved  into  an  acid  li- 
quor on  being  expofed  two  or  three  weeks  to  the  air, 
its  inflammable  principle  feeming  by  degrees  to  be  dif- 
fipated. 

Phofphorus  has  been  reported  to  produce  extraordi- 
nary effects  in  the  refolution  of  metallic  bodies :  but 
from  the  experiments  that  have  been  made  with  this 
view,  it  does  not  appear  to  have  any  remarkable  ac- 
tion on  them  ;  at  leaft  on  the  precious  ones,  gold  and 
lilver,Jbr  the  refolution  or  fubtilization  of  which  it  has 
been  chiefly  recommended.  The  following  experi- 
ments were  made  by  Mr  Margraaf. 

1.  A  fcruple  of  filings  of  gold  were  digefted  with 
a  drachm  of  phofphorus  for  a  month,  and  then  com- 
mitted to  diftillation.  Part  of  the  phofphorus  arofe, 
and  part  remained  above  the  gold,  in  appearance  re- 
fembling  glafs  :  this  grew  moift  on  the  admiffion  of 
air,  and  diflblved  in  water,  leaving  the  gold  unaltered. 
Half  a  drachm  of  fine  lilver,  precipitated  by  copper, 
being  digefled  with  a  drachm  of  phofphorus  for  three 
hours,  and  the  fire  then  increafed  to  diftillation, 
greateft  part  of  the  phofphorus  arofe  pure,  and  the  fil- 
ver  remained  unchanged  Copper  filings  being  treat- 
ed in  the  fame  manner,  and  with  the  fume  quantity  of 
phofphorus,  the  phofphorus  fublimed  as  before ;  but 
the  remaining  copper  was  found  to  have  loft  its  metal- 
lic brightnefs,  and  to  take  fire  on  the  contact  of  flame. 
Iron  filings  fnffered  no  change.  Tin  filings  run  into 
granules," which  appeared  to  be  perfect  tin.  Filings 
of  lead  did  the  fame.     The  red  calx  of  mercury,  called 
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tally  converted  into  running  quickfilver.     2.  Regu-  * « 

Ins  of  antimony  fufiered  no  change  itfelf,  but  occafion- 
ed  a  change  in  the  coniiftence  of  the  phofphorus  j 
which,  after  being  diftilled  from  this  femimetal,  refu- 
fed  to  congeal,  and  continued,  under  water,  fluid  like 
oil-olive.     With  bifmuth  there  was  no  alteration.     A 
drachm  of  phofphorus  being  diftilled  and  cohobated 
with  an  equal  quantity  of  zinc,  greateft  part  of  the 
zinc  fublimed  in  form  of  very  light  pointed  flowers  of 
a  reddifli-yellow  colour  :  thefe  flowers,  injected  into 
a  red  hot  crucible,  took  fire,  and  run  into  a  glafs  re- 
fembling  that  of  borax.    White  arfenic,  fublimed  with 
phofphorus,  arofe  along  with  it  in  form  of  a  mixed  red 
fublimate.      Sulphur  readily  unites  with  phofphorus 
into  a  mafs  which  fmells  like  hepar fulphuris.     This 
does  not  ealily  take  fire  on  being  rubbed  ;  but  expofed 
to  a  moderate  dry  heat,  it  flames  violently,  and  emits  a 
ftrong  fulphureous  fume.     If  phofphorus  is  burnt  in  an 
open  veflel,  a  quantity  of  acid  remains  behind  ;  and  if 
a  glafs  bell  is  held  over  it,  an  acid  likewife  fublimes 
in  the  form  of  white  flowers. 

3.  Mr  Canton's  phofphorus.  This  is  a  compofition 
of  quicklime  and  common  fulphur.  The  receipt  for 
making  it  is  as  follows.  u  Calcine  fome  common  oy- 
fter-fhells,  by  keeping  them  in  a  good  coal-fire  for  half 
an  hour  ;  let  the  pureft  part  of  the  calx  be  pulverized 
and  fifted.  Mix  with  three  parts  of  this  powder  one 
part  of  flowers  of  fulphur.  Let  this  mixture  be  ram- 
med into  a  crucible  of  about  an  inch  and  a  half  in 
depth  till  it  be  almoft  full ;  and  let  it  be  placed  in 
the  middle  of  the  fire,  where  it  muft  be  kept  red  hot 
for  an  hour  at  leaft,  and  then  fet  by  to  cool :  when 
cold,  turn  it  out  of  the  crucible ;  and  cutting  or 
breaking  it  to  pieces,  fcrape  off,  upon  trial,  the 
brighteft  parts  ;  which,  if  good  phofphorus,  will  be  a 
white  powder.  This  kind  of  phofphorus  lhines  on  be- 
ing expofed  to  the  light  of  the  fun,  or  on  receiving  an 
electrical  ftroke. 

4.  Phofphorus  of  Honiberg.  This  fubftance,  which 
has  the  fmgular  property  of  kindling  fpontaneoufly 
when  expofed  to  the  air,  was  accidentally  difcovered 
by  Mr  Homberg,  as  he  was  endeavouring  to  diftil  a 
clear  flavourlefs  oil  from  human  excrements.  Having 
mixed  the  excrement  with  alum,  and  diftilled  over  as 
much  as  he  could  with  a  red  heat,  he  was  much  fur- 
prifed  at  feeing  the  matters  left  in  the  retort  take  fire 
upon  being  expofed  to  the  air,  fome  days  after  the  di- 
ftillation was  over.  This  induced  him  to  repeat  the 
operation,  in  which  he  met  with  the  fame  fuccefs ;  and 
he  then  publilhed  a  procefs,  wherein  he  recommended 
alum  and  human  excrement  for  the  preparation  of  the 
phofphorus.  Since  his  time,  however,  the  procefs  has 
been  much  improved  ;  and  it  is  difcovered,  that  almoft 
every  vitriolic  fait  may  be  fubftituted  for  the  alum,  and 
moft  other  inflammable  fubftances  for  the  excrement ; 
but  though  alum  is  not  abfolutely  neceflary  for  the 
fuccefs,  it  is  one  of  the  vitriolic  falts  that  fucceedbeft. 
The  following  procefs  is  recommended  in  the  Chemi- 
cal Dictionary.  I4Ig 

Let  three  parts  of  alum  and  one  of  fugar  be  mixed  Befl  me- 
together.     This  mixture  muft  be  dried  in  an  iron  fho-  thod  of 
vel,  over  a  moderate  fire,  till  it  be  almoft  reduced  to  preparing. 
■  a  black  ilh  powder  or  coal ;  during  which  time  it  muft 
be  ftirred  with  an  iron  fpatula.   Any  large  maffes  muft 

be 


1415 

Homberg's. 
phofphorus 
or  pyre- 

phorus. 


Pra&ice. 


CHEMISTRY 


Sulphur  be  bruifed  into  powder  ;  and  then  it  mufl  be  put  into 
a  glafs  matrafs,  the  mouth  of  which  is  rather  itrait 
than  wide,  and  feven  or  eight  inches  long.  This  ma- 
trafs  is  to  be  placed  in  a  crucible,  or  other  earthen  vef- 
fel,  large  enough  to  contain  the  belly  of  the  matrafs, 
with  about  a  fpace  equal  to  that  of  a  finger  all  round 
it.  This  fpace  is  to  be  filled  with  fand,  fo  that  the 
matrafs  Shall  not  touch  the  earthen  velTel.  The  appa- 
ratus is  then  to  be  put  into  a  furnace,  and  the  whole 
to  be  made  red  hot.  The  fire  mult  be  applied  gra- 
dually, that  any  oily  or  fuliginous  matter  may  be  ex- 
pelled ;  after  which,  when  the  matrafs  is  made  red 
hot,  fulphureous  vapours  exhale:  this  degree  of  heat 
is  to  be  continued  till  a  truly  fulphureous  flame,  which 
appears  at  the  end  of  the  operation,  has  been  leen  near- 
ly a  quarter  of  an  hour  :  the  fire  is  then  to  be  extin- 
guished, and  the  matrafs  left  to  cool,  without  taking 
it  out  of  the  crucible;  when  it  ceafes  to  be  red  hot,  it 
muft  be  flopped  with  a  cork.  Before  the  matrafs  is 
perfectly  cold,  it  mufl  be  taken  out  of  the  crucible, 
and  the  powder  it  contains  poured  as  quickly  as  pof- 
fible  into  a  very  dry  glafs  phial,  with  a  glafs  ftopper. 
If  we  would  prefer  ve  this  phofphorus  a  long  time,  the 
bottle  containing  it  muft  be  opened  as  feldom  as  pof- 
fible.  Sometimes  it  kindles  while  it  is  pouring  into 
the  glafs  phial ;  but  it  may  be  then  extinguifhed  by 
clofing  the  phial  expeditioufly.  A  fmall  quantity  of 
this  pyrophorus  laid  on  paper,  and  expofed  to  the 
air,  immediately  takes  fire,  becomes  red  like  burning 
coals,  and  emits  a  ftrong  fulphureous  vapour  greatly 
refembling  that  which  arifes  on  decomposing  liver  of 
fulphur. 

It  has  been  generally  alleged,  that  the  common 
black  phofphorus  is  impaired  by  being  expofed  to  the 
light ;  but  Mr  Cavallo  has  difcovered  the  fallacy  of  this 
fuppofition  by  the  following  experiment.  Some  por- 
tions of  the  fame  pyrophorus  were  inclofed  in  three 
glafs  tubes,  and  immediately  fealed  up  hermetically. 
On  the  22th  of  May  1779,  two  °^  tnem  were  fu- 
fpended  from  a  nail  out  of  a  window,  and  the  third 
was  wrapped  up  in  paper  and  inclofed  in  a  box,  where 
not  the  ieaft  glimmering  of  light  could  enter.  In  this 
Situation  they  were  left  for  more  than  a  year  ;  after 
which  one  of  thofe  that  had  been  kept  out  of  the 
window  was  broke,  along  with  that  which  had  been 
kept  in  the  dark,  in  the  prefence  of  Mr  Kirwan  ;  when 
the  pyrophorus  feemed  to  be  equally  good  in  each 
tube,  taking  fire  in  about  half  a  minute  after  it  was 
taken  out  of  the  tubes,  and  expofed  to  the  air  on  a 
14T8  piece  of  paper. 
Caufe  of  There  are  many  different  kinds  of  pyrophori  :  fome 

the  accen-  of  the  moft  remarkable  of  which  are   defcribed   under 
fi°n-  the  article  Pyrophorus.     Many  theories  have  been 

invented  tofolve  the  phenomenon  of  their  accenfion  on 
the  contact  of  air.  This  has  been  thought  owing  to 
the  converfion  of  the  earth  of  alum  into  lime,  or  to  a 
remainder  of  the  vitriolic  acid  attracting  moifturc  from 
the  atmofpherc  ;  but  the  formation  of  pyrophorus 
without  either  alum  or  vitriolic  acid,  fhows  that  nei- 
ther of  thefe  opinions  can  be  juft.  It  is  mere  probable, 
therefore,  that,  the  heat  is  occafioned  by  the  total  dif- 
fipation  of  that  aqueous  part  which  is  effential  to  the 
conftitution  of  terreftrial  fubftances.  In  confequence 
of  this,  the  water  contained  in  the  atmofphere  is  not 
only  attracted  with  avidity,  but  decompounded  by  the 
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matter  reduced  to  fuch  a  ftate-of  extreme  drynefs.  By  oils: 
thefe  operations  it  gives  out  the  latent  heat  contained  v~~^- 
in  it,  and  this  produces  the  accenfion  in  queflion. 

§   2.  Ardent  Spouts. 

Sec  Fermentation  and  Distillation. 


5   3.     Oils. 
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1.  EffentialOils.    Thofe  oils  are  called  effential  which  Effential 
have  evidently  the  fmell  of  the  vegetable  from  which  oils, 
they  are  drawn.     For  the  method  of  procuring  them, 
fee  Distillation.     They  are  distinguished  from  all 
others  by  their  fuperior  volatility,  which  is  fo  great  as 
to  caufe  them  rife  with  the  heat  of  boiling  water.    All 
thefe  have  a  ftrong  aromatic  fmell,  and  an  acrid,  cau- 
ftic  tafte  ;  in  which  reSpect  alfo  they  differ  from  other 
oils.     This  tafte  is  thought  to  proceed  from  a  copious  Suppofed 
and  diiengaged    acid,  with  which  they  are  all  pene-  caufe  of 
trated.     The  prefence  of  this  difengaged  acid  in  effen-^their  tafte. 
tial  oils,  appears  from  the  iinpreflion  they  make  upon 
the  corks  of  bottles  in  which  they  are  kept.     Thefe 
corks  are  always  Stained  of  a  yellow  colour,  and  a  little 
corroded,  nearly  as  they  are  by  nitrous  acid.    The  va- 
pour of  thefe  oils  alfo  reddens  blue  paper,  and  converts 
alkalies  into  neutral  falts.  I42I 

This  acid  is  likewife  fuppofed  to  be  the  caufe  of  their  of  their  fo- 
folubility  in  fpirit  of  wine.     They  are  not  all  equally  lubility  in 
foluble  in  this  menftruum,  becaufe  they  do  not  all  con-  fP.int  of 
tain  an  equal  quantity  of  acid.     As  this  acid  is  muchwine* 
difengaged,  they  lofe  a  great  deal  of  it  by  repeated  di- 
flillations,  and  therefore  they  become  lefs  and  lefs  fo- 
luble on  being  frequently    distilled.     By  evaporation 
they  lofe  their  moft  volatile  and  thin  part,  in  which 
the  fpecific  fmell    of  the  vegetable  from   which  they 
are  extracted  resides  ;    by  which  lofs  they  become 
thick,  and  acquire  the  fmell  and  conliftenee  of  turpen- 
tine, and  even  of  refins.     In  this  State  they  are  no 
longer  volatile  with  the  heat  of  boiling  water  ;  and,  if 
diltilled  with  a  Stronger  fire,    they  give   over  an   oil 
which  has  neither   fmell    nor  tafte  of  the  vegetable 
whence  they  were  extracted,  but  is  entirely  empyreu- 
matic,  and  Similar  to  thofe  oils  procured  by  distilling 
vegetable  or  animal  fubltances  with  a  ftrong  fire.     See 
Distillation.  142* 

To  the  clafs  of  effential  oils,  the  volatile  concrete  Camphor, 
called  camphor  feems  moft  properly  to  belong.  With 
them  it  agrees  in  its  properties  of  inflammability,  fa- 
llibility in  fpirit  of  wine,  and  a  ftrong  aromatic  iia- 
vour.  The  only  d;4i"  ices  between  them  are,  that 
camphor  is  always  in  a  folid  State,  and  is  incapable  of 
decompofition  by  any  number  of  fuhlimations.  1423 

It  has,  however,  been  found  poifible  to   decompose  Decompo- 
it  by  distillation  with  certain  additions.     By  difiilliug  J*?j  hX  dl" 
it  feveral  times  along  with  bole,  we  obtain  a  fluid  ha-     -iv*^ 
vine  the  properties  of  an  eflential  oil,  Soluble  in  water, 
and  feparating  again  on  the  the  addition  of  fpirit  of  wine.       1424 
On  distilling  it  eight  times  with  dcphlogillicu.it  d  ni-  Tjth;^ 
trous  acid,  we  obtain  a  fait  having  the  form   of  a  pa-  fed°^troW 
rallelopiped,  of  an  acid  and  bitter  tafte,  and  changing  aci(L 
the  juice  of  violets  and  turnfolc   red.     This   feas  the 
properties  of  a  true  acid  ;  combines  with  fixed  and  vo- 
latile alkalies  into  neutral  falts  capable  of  being  cry- 
stallized ;  diffolves  copper,  iron,  bifmuth,  arfenic,  and 
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cobalt.  With  magnefia  it  forms  regular  cryftals,  in 
fome  meafure  refembling  bafaltes.  It  is  diilinguilhed 
from  the  acid  of  liigar  by  not  precipitating  lime  from 
its  fokition  in  marine  acid,  and  by  forming  with  mag- 
nefia a  white  powder  foluble  in  water. 

According  to  Neumann,  all  the  camphor  made  ufe 
of  is  the  produce  of  two  fpecies  of  trees;  the  one 
growing  in  Sumatra  and  Borneo,  the  other  in  Japan. 
Of  thefe,  the  Japan  kind  is  the  only  one  brought  into 
Europe.  The  tree  is  about  the  iize  of  a  large  lime, 
the  flowers  white,  and  the  fruit  a  fmallred  berry.  All 
parts  of  the  tree  are  impregnated  with  camphor  ;  but 
the  roots  contain  moil,  and  therefore  are  chiefly  made 
ufe  of  for  the  preparation  of  this  commodity:  though, 
in  want  of  them,  the  wood  and  leaves  are  fometimes 
mixed. 

The  camphor  is  extracted  by  diftillation  with  water 
in  large  iron  pots  filled  with  earthen  heads  fluffed  with 
ftraw ;  greateft  part  of  the  camphor  concretes  among 
the  flraw,  but  panes  down  into  the  receiver  among 
the  water.  In  this  flate  it  is  found  in  fmall  bits  like 
gray  falt-petre,  or  common  bay-falt  ■,  and  requires  to 
be  purified  either  by  a  fecond  fublimation,  or  by  dillb- 
lution  in  fpirit  of  wine,  filtration,  and  exficcation.  If 
the  firfl  method  is  followed,  there  will  be  fome  diffi- 
culty in  giving  it  the  form  of  a  perfect  tranfparent 
cake.  A  difficulty  of  this  kind  indeed  always  occurs 
in  fublimations  ;  and  the  only  way  is  to  keep  the  upper 
part  of  the  glafs  to  fuch  a  degree  of  heat  as  may  keep 
the  fublimate  in  a  half-melted  flate.  Dr  Lewis  re- 
commends the  depuration  of  camphor  by  fpirit  of 
wine,  and  then  melting  it  into  a  cake  in  the  bottom  of 
a  glafs. 

Camphor  poifefles  considerable  antifceptic  virtues ; 
and  is  a  good  diaphoretic,  without  heating  the  confti- 
tution  ;  with  which  intention  it  is  often  ufed  in  medi- 
cine. It  islikewife  employed  in  fire- works  and  feve- 
ral  other  arts,  particularly  in  making  varnilhes.  See 
Varnish. 

This  fubftance  diffolves  eafily  and  plentifully  in  vi- 
nous fpirits  and  in  oils  ;  four  ounces  of  fpirit  of  wine 
will  di  (folve  three  of  camphor.  On  diflilling  the  mix- 
ture, the  fpirit  rifes  firfl,  very  little  camphor  coming 
over  with  it.  This  fhows  that  camphor,  however 
volatile  it  may  feem  by  its  fmell,  is  very  far  from  ha- 
ving the  volatility  of  ether,  ^and  confequently  is  impro- 
perly claffed  with  fubftances  of  that  kind. 

2.  Empyreuiaatic  Oils.  Under  this  name  are  com- 
prehended all  thofe  oils,  from  whatever  fubftance  ob- 
tained, which  require  a  greater  heat  for  their  diftil- 
lation than  that  of  boiling  water.  Thefe  are  partial- 
ly foluble  in  fpirit  of  wine,  and  becomes  more  and  more 
fo  by  repeated  diftillations.  *  The  empyreumatic  oils 
obtained  from  animal  fubftances  are  at  firfl  more  fetid 
than  thofe  procured  from  vegetables;  but  by  repeated 
diftillations-  they  become  exceedingly  attenuated  and 
volatile,  becoming  almoft  as  white,  thin,  and  vola- 
tile, as  ether.  They  then  acquire  a  property  of  acting 
upon  the  brain  and  nervous  fyftem,  and  of  allaying  its 
irregular  movements,  which  is  common  to  them  with 
all  other  inflammable  matters  when  highly  attenuated 
and  very  volatile  ;  but  this  kind  of  oil  is  particularly 
recommended  in  epileptic  and  convulfive  affections. 
It  is  given  from  4  to  10  or  11  drops:  but,  though 
prepared  with  the  utmoft  care;  it  is  very  fufceptible  of 
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lofing  its  whitenefs,  and  even  its  thinnefs,  by  a  ihort 
expofure  to  air ;  which  proceeds  from  the  almoft  in- 
ftantaneous  evaporation  of  its  more  thin  and  volatile 
parts,  and  from  the  property  which  the  lei's  volatile 
remainder  has  of  acquiring  colour.  To  avoid  this  in- 
convenience, it  mu ft  be  put,  as  foon  as  it  is  made,  into 
very  clean  glafs  bottles  with  glafs  ftoppers,  and  ex- 
pofed  to  the  air  as  little  as  poiiible.  I42? 

The  moft  important  obfervations  concerning  the  How  rectl- 
method  of  making  the  pure  animal  oils  are,  hrft  to  ned- 
change  the  velfel  at  each  diftillation,  or  at  Icaft  to 
make  them  perfectly  clean  ;  for  a  very  fmall  quantity 
of  the  thicker  and  lefs  volatile  part  is  iufneient  to  fpoil 
a  large  quantity  of  that  which  is  more  rectified.  In 
the  fecond  place,  Mr  Beaume  has  obferved,  that  this 
operation  maybe  greatly  abridged,  by  taking  care  to 
receive  none  but  the  moft  volatile  part  in  each  diftil- 
lation, and  to  leave  a  large  reliduum,  which  is  to  be 
neglected,  and  only  the  more  volatile  part  to  be  fur- 
ther rectified.  By  this  method  a  conliderable  quan- 
tity of  fine  oil  may  be  obtained  at  three  or  four  diftil- 
lations, which  could  not  otherwife  be  obtained  at  fifty 
or  fixty. 

3.  Animal  Fats.  Though  thefe  differ  confiderably 
from  one  another  in  their  external  appearance,  and 
probably  in  their  medicinal  qualities,  they  afford,  on  a 
chemical  analyfis,  products  limilar  in  quality,  and  dif- 
fering but  inconliderably  in  quantity.  They  all  yield 
a  larger  portion  of  oil,  and  no  volatile  fait;  in  which 
refpecl  they  differ  from  all  other  animal  fubftances. 
Two  ounces  of  hogs's  lard  yielded,  according  to  Neu- 
mann, two  drachms  of  an  empyreumatic  liquor,  and 
one  ounce  five  drachms  and  50  grains  of  a  clear  brown- 
coloured  oil  of  a  volatile  fmell,  fomewhat  like  horfe- 
radifh.  The  caput  mortuum  was  of  a  fhining  black  co- 
lour, and  weighed  10  grains. 

Tallow  being  diftilled  in  the  fame  manner,  two 
drachms  of  'empyreumatic  liquor  were  obtained  from 
two  ounces  of  it;  of  a  clear  brown  oil,  fmelling  like 
horfe-radifh,  one  ounce  fix  drachms  and  12  grains. 
The  remaining  coal  was  of  a  fhining  black  colour,  and 
weighed  18  grains.  A  particular  kind  of  acid  is  now 
found  to  be  contained  in  it. 

The  marrow  of  bones  differs  a  little  from  fats, 
when  chemically  examined.  Four  ounces  of  freih 
marrow,  diftilled  in  the  ufual  manner,  gave  over  three 
drachms  and  a  fcruple  of  a  liquor  which  fmelled  like 
tallow  ;  two  fcruples  and  an  half  of  liquor  which  had 
more  of  an  empyreumatic  and  a  fourifh  fmell;  two 
ounces  and  an  half  of  a  yellowifh-brown,  butyraceous 
oil,  which  fmelled  like  horfe-radilh  ;  and  fix  drachms 
and  an  half  of  a  black ifh-  brown  oil  of  the  fame  fmell. 
The  caput  mortuum  weighed  four  fcruples. 

All  animal  fats,  when  perfectly  pure,  burn  totally 
away  without  leaving  any  feces,  and  have  no  particu- 
lar fmell.  In  the  ftate  in  which  we  commonly  -find 
them,  however,  they  are  exceedingly  apt  to  turn  ran- 
cid, and  emit  a  moft  difagreeable  and  noxious  fmell  ; 
and  to  this  they  are  peculiarly  liable,  when  long  kept 
in  a  gentle  degree  of  heat.  In  this  ftate.  too,  an  inflam- 
mable vapour  at ifes  from  them,  which  when  on  fire  is 
capable  of  producing  explofions.  Hence,  in  thofe 
works  where  large  bellows  are  ufed,  they  have  been 
often  fuddtnly  burft  by  the  inflammable  vapours  ari7 
fing  from  the  rancid  oil  employed  forfoftening  the 
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leather.  The  expreifed  unctuous  oils  of  vegetables 
are  fubject  to  the  fame  changes ;  but  from  this  ranci- 
dity they  may  all  be  freed  moil  effectually,  by  the  iiin- 
ple  procefs  of  agitating  them  well  with  water:  which 
is  to  be  drawn  off,  and  frefli  quantities  added,  till  it 
comes  off  at  laft  clear  and  iniipid,  without  any  ill  fmell. 
The  proper  inltrument  for  performing  this  operation 
in  large  is  a  barrel-churn,  having  in  it  four  rows  of 
narrow  fplit  deals,  from  the  centre  to  the  circumfe- 
rence, each  piece  fet  at  obtufe  angles  to  the  other,  in 
order  to  give  different  directions  to  the  oil  and  water 
as  the  churn  turns  round,  thereby  to  mix  them  more 
intimately.  The  churn  is  to  be  fwiftly  turned  round 
for  a  few  minutes  ;  and  muff  then  be  left  at  reft,  till 
the  oil  and  water  have  fully  feparated  ;  which  will  be 
in  15  or  20  minutes,  more  or  lefs,  according  to  the 
fize  of  the  churn.  When  this  water  is  drawn  off,  frefh 
Water  is  to  be  put  in,  aud  the  churn  again  turned 
round,  and  this  continued  till  the  oil  is  perfectly 
fweet.  If  the  oil  and  water  are  allowed  to  ltand  to- 
gether for  fome  days,  a  gelatinous  fubltance  is  found 
between  them,  which  is  not  very  ealilymifcible  either 
with  oil  or  water.  Chalk,  quicklime,  and  alkaline 
falts,  are  found  alfo  capable  of  taking  off  the  rancidity 
from  oils  and  fats;  but  have  the  inconvenience  of  de- 
ftroying  a  part  of  their  fubftance. 

§  4.  Resixs  and  Balsams. 

These  are  commonly  reckoned  to  be  compofed  of 
an  elTential  oil  thickened  by  an  acid  ;  as  the  eiTential 
oils  themfelves  are  found  to  be  convertible  into  a  ii- 
milar  fubltance,  by  the  exhalation  of  their  more  vola- 
tile parts.  True  refins  are  generally  tranfparent  in  a 
conliderable  degree,  foluble  in  fpiritof  wine,  and  pof- 
felfed  of  a  conliderable  degree  of  flavour. 

Refins  are  originally  produced  by  infpilTating  the 
natural  juices  which  flow  from  inciiions  made  in  the 
Items  of  growing  vegetables,  and  are  in  that  ftate 
called  balfa?ns.  The  balfams  may  be  confidered  as  ef- 
fential  oils  thickened  by  loiing  fome  of  their  odorife- 
rous principle,  and  of  their  fin  eft  and  molt  volatile 
parts.  There  are  feveralkinds  of  balfams,  which,  how- 
ever, differ  from  each  other  only  in  the  fmell  aud  de- 
gree of  confidence  :  and  therefore  all  yield  fimilar 
products  on  diitillation.  An  analylis  of  turpentine 
therefore  will  be  fuilcient  as  an  example  of  the  analy- 
fis  and  natural  properties  of  all  the  reft. 

The  true  turpentine-tree  is  found  in  Spain  and  the 
fouthern  parts  of  France,  as  well  as  in  the  ifland  of 
Chio  and  in  the  Indies.  It  is  a  middlina;-fized  ever- 
green-tree, with  leaves  like  thofe  of  the  bay,  bearing 
purplifn,  imperfect  flowers  ;  and  on  feparate  pedicles 
hard  unctuous  berries  like  thofe  of  juniper.  It  is  ex- 
tremely refmous ;  and  unlefs  the  refin  is  difcharged, 
decays,  produces  fungous  excrefcences,  fwells,  burfts, 
and  dies  ;  the  prevention  of  which  confifts  wholly  in 
plentiful  bleeding,  both  in  the  trunk  and  branches. 
The  juice  is  the  Chio  or  Cyprus  turpentine  of  the  fhops. 
This  fort  is  quite  of  a  thick  confidence,  of  a  greenifh 
white  colour,  clear  and  tranfparent,  and  of  fcarcely 
any  tafte  or  fmell. 

The  kind  now  called  Venice  turpentine,  is  no  other 
than  a  mixture  of  eight  parts  of  common  yellow  or 
black  rofin  with  five  parts  of  oil  of  turpentine.     What 


was  originally   Venice  turpentine   is   now  unknown.  Refir.s  and 
Neumann  relates,  that  the  Venice  turpentine  fold  in  ijalikms. 
his  country  was  no  other  than  that  prepared  from  the  w"~v~"" 
larix  tree,  which  grows  plentifully  in  fome  parts  of 
France,  as  alfo  in  Auftria,  Tyrol,  Italy,  Spain,  &c. 
Of  this  there  are  two  kinds  ;  the  young  trees  yielding 
a  thin  limpid  juice,  relembling  balfam  of  copaiba ;  the 
older,  a  yellower  and  thicker  one.  1435 

The  Strafburg  turpentine  is  extracted  from  the  filver-  Straiburg. 
fir.     Dr  Lewis  takes   notice  that  fome  of  the  exotic 
lirs  afford  balfams,  or  refins,  fuperior  to  thofe  obtained 
from  the  native  European  ones  ;  as  particularly  that 


called  balm  of  Cileadfir,  which  is  now  naturalized  to 
our  own  climate.  A  large  quantity  of  an  elegant  re- 
fmous juice  may  be  collected  from  the  cones  of  this 
tree  :  the  leaves  alfo,  when  rubbed,  emit  a  fragrant 
fmell  ;  and  yield,  with  rectified  fpirit,  an  agreeable  re- 
fmous extract.  1436 

The  common  turpentine  is  prepared  from  different  Common. 
forts  of  the  pine  ;   and  is  quite  thick,  white,  and  opaque. 
Even  this  is  often  counterfeited  by  mixtures  of  rofin 
and  common  expreifed  oils.  I4,« 

All  the  turpentines  yield  a  conliderable  proportion  Phenome- 
of  elfential  oil.  From  fixteen  ounces  of  Venice  tur-  ua  on  difti!- 
pentine,  Neumann  obtained,  by  diitillation  v  ith  wa-  lation. 
ter,  four  ounces  and  three  drachms  of  oil.  The  fame 
quantity  diftilled,  without  addition,  in  the  heat  of  a 
water-bath,  gave  but  two  ounces  and  an  half;  and 
from  the  reliduum  treated  with  water,  only  an  ounce 
could  be  obtained,  The  water  remaining  in  the  ftill 
is  found  to  have  imbibed  nothing  from  the  turpentine; 
on  the  contrary,  the  turpentine  is  found  to  imbibe 
part  of  the  water ;  the  reliduum  and  the  oil  amount- 
ing to  a  full  ounce  on  the  pound  more  than  the  tur- 
pentine employed.  When  turpentine  is  diltilled  or 
boiled  with  water  till  it  becomes  folid,  it  appears  yel- 
lowilh ;  when  the  procefs  is  further  continued,  of  a 
reddifh  brown  colour  :  in  the  firft  ftate,  it  is  called 
boiled  turpentine  ;  and  in  the  latter,  colophony,  or  rofin. 

On  diitilling  fixteen  ounces  of  turpentine  in  a  re- 
tort with  an  open  fire,  increafed  by  degrees,  we  ob- 
tain firft  four  ounces  of  a  limpid  colourlefs  oil  ;  then 
two  ounces  and  two  drachms  of  a  yellowifh  one ; 
four  ounces  and  three  drachms  of  a  thicker  yellow 
oil  ;  and  two  ounces  and  one  drachm  of  a  dark  brown- 
ifh  red  empyreumatic  oil,  of  the  confiftence  of  balfam, 
and  commonly  called  balfam  of  turpentine.  j4,8 

The  limpid  elfential  oil  caWedfpirit  of  turpentine,  is  ElTential 
exceedingly  difficult  of  folution  in  fpirit  of  wine  ;  tho'  oil  difficult 
turpentine  itfelf  dilfolves  with  great  eafe.     One  part  °^  f°lutl0B> 
of  the  oil  may  indeed  be   diilblved  in   feven  parts  of 
rectified  fpirit ;  but  on   Handing  for  fome  time,  the 
greatelt  part  of  the  oil  fnbiides  to  the  bottom,  a  much 
greater  proportion  of  fpirit  being  requilite  to  keep  it 
diifolved. 

2.  Benzoin.  This  is  a  very  brittle  brownilh  refin, 
of  an  exceedingly  fragrant  fmell.  The  tree  which 
produces  benzoin  is  a  native  of  the  Eaft  Indies  ;  par- 
ticularly of  Siam  and  the  ifland  of  Sumatra.  It  is  ne- 
ver permitted  to  exceed  the  fixth  year ;  being,  after 
this  time,  unfit  for  producing  the  benzoin.  It  is  then 
cut  down,  and  its  place  fupplied  by  a  young  tree  rai- 
fed  commonly  from  the  fruit.  One  tree  does,  not 
yield  above  three  pounds  of  benzoin. 

A  tree  fuppofed  to  be  the  fame  with  that  which  af- 
fords 
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fords  benzoin  in  the  Eaft  Indies,  is  plentiful  alfo  in 
Virgina  and  Carolina  ;  from  whence  it  has  been 
brought  into  England,  where  fc  grows  with  vigour  in 
the  open  ground.  The  bark  and  the  leaves  have  the 
fmell  of  benzion  ;  and  yield  with  rectified  fpirit  a  re- 
fin  of  the  fame  fmell ;  but  no  refm  has  been  obferved 
to  illhe  from  it  naturally  in  England,  nor  has  any  ben- 
zoin been  collected  from  it  in  America. 

Benzoin  dilfolves  totally  in  fpirit  of  wine  into  a 
blood-red  liquor,  leaving  only  the  impurities,  which 
commonly  amount  to  no  more  than  a  fcruple  on  an 
ounce.  To  water,  it  gives  out  a  portion  of  faline  mat- 
ter of  a  peculiar  kind,  volatile  and  fublimable  in  the 
fire.     See  984  etfeq. 

The  principal  ufe  of  refins  is  in  the  making  of  lac- 
quers;varnilhes,  &c.     See  Varnish. 

§  5.    Bitumens. 

These  are  inflammable  mineral  bodies,  not  fulphu- 
reous,  or  only  cafually  impregnated  with  fulphur. 
They  are  of  various  degrees  of  confiflency  ;  and  feem, 
in  the  mineral  kingdom,  to  correfpond  with  the  oils 
and  refins  in  the  vegetable. 

Concerning  the  origin  of  bitumens,  chemifts  are  not 
at  all  agreed.  Some  chemical  writers,  particularly 
Mr  Macquer,  imagine  bitumens  to  be  no  other  than 
vegetable  refins  altered  in  a  peculiar  manner  by  the 
admixture  of  fome  of  the  mineral  acids  in  the  earth  ; 
but  Dr  Lewis  is  of  a  contrary  opinion,  for  the  follow- 
ing reafons. 

«'  Mineral  bitumens  are  very  different  in  their  qua- 
lities from  vegetable  refins  ;  and,  in  the  mineral  king- 
dom, we  find  a  fluid  oil  very  different  from  vegetable 
oils.  The  mineral  oil  is  changed  by  mineral  acids  in- 
to a  fubflance  greatly  refembling  bitumens ;  and  the 
vegetable  oils  are  changed  by  the  fame  acids  into  fub- 
ftances  greatly  refembling  the  natural  refins. 

<<  From  bitumens  we  obtain,  by  diftillation,  the  mi- 
neral oil,  and  from  refins  the  vegetable  oil,  diltinct  in 
their  qualities  as  at  firft.  Vegetable  oils  and  refins 
have  been  treated  with  all  the  known  mineral  acids  ; 
but  have  never  yielded  any  thing  fimilar  to  the  mine- 
ral bitumens.  It  feems,  therefore,  as  if  the  oily  pro- 
ducts of  the  two  kingdoms  were  elfentially  and  fpe- 
cifically  different.  The  laws  of  chemical  inquiries  at 
leaft  demand,  that  we  do  not  look  upon  them  any 
otherwife,  till  we  are  able  to  produce  from  one  a  fub- 
flance fimilar  to  the  other.  When  this  fhall  be  done, 
and  not  before,  the  prefumption  that  nature  effects  the 
fame  changes  in  the  bowels  of  the  earth,  will  be  of 
fome  weight." 

There  is  a  perfectly  fluid,  thin  bitumen,  or  mine- 
ral oil,  called  naphtha,  clear  and  colourlefs  as  cryftal  ; 
of  a  ftrong  fmell ;  extremely  fubtile  ;  fo  light  as  to  fwim 
on  all  known  liquors,  ether  perhaps  excepted  :  fpread- 
ing  to  a  vaft  furface  on  water,  and  exhibiting  rain- 
bow colours  ;  highly  inflammable  :  formerly  made  life 
of  in  the  compolition  of  the  fuppofed  inextinguifhable 
greek  fire. 

Next  to  this  in  confifterice  is  the  oleum  peira>  of  pe- 
troleum; which  is  groffer  and  thicker  than  naphtha, 
of  a  yellowifh,  reddilh,  or  browniih  colour  ;  but  very 
light,  fo  as  to  fwim  evert  on  fpirit  of  wine.  By  di- 
ib'l!ation>  the  petroleum  becomes  thinner  and  more 
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fubtile,  a  grofs  matter  being  left  behind  ;  it  does  not,  Bitumens 

however,  eafily  arife,  nor  does  it  totally  lofe  its   colour  ' « 

by  this  procefs,   without  particular  managements  or 
additions. 

Both  naphtha  and  petroleum  are  found  plentifully 
in  fome  parts  of  Perlia,  trickling  through  rocks  or 
fwimming  on  the  furface  of  waters.  Kempfer  gives 
an  account  of  two  fprings  near  Baku  ;  one  affording 
naphtha,  which  it  receives  in  drops  from  fubterrane- 
ous  veins ;  the  other,  a  blackifh  and  more  fetid  pe- 
troleum, which  comes  from  Mount  Caucafus.  The 
naphtha  is  collected  for  making  varnifhes  ;  the  petro- 
leum is  collected  in  pits,  and  fent  to  different  places  for 
lamps  and  torches. 

Native  petroka  are  like  wife  found  in  many  diffe- 
rent places,  but  are  not  to  be  had  in  the  fhops  ;  what 
is  fold  there  for  petroleum,  being  generally  oil  of  tur- 
pentine coloured  with  alkanet  root.  The  true  naph- 
tha is  recommended  againft  diforders  of  the  nerves, 
pains,  cramps,  and  contractions  of  the  limbs,  &c.  but 
genuine  naphtha  is  rarely  or  never  brought  to  this 
country. 

There  are  fome  bitumens,  fuch  as  amber,  amber- 
gris, pit-coal,  and  jet,  perfectly  folid ;  others,  fuch  as 
Barbadoes  tar,  of  a  middle  confiftence  between  fluid 
and  folid.  Turf  and  peat  are  likewife  thought  to  be- 
long to  this  clafs.  _  l444 

1 .  Amber \     This  fubflance  melts,  and  burns  in  the  Amber, 
fire,  emitting  a  flrong  peculiar  fmell.     Diflilled   in  a 
ftrong  heat,  it  yields  a  phlegm,  an  oil,  and  a  particu- 
lar fpecies  of  acid  fait.     The  diftillation  is  performed 

in  earthen  or  glafs  retorts,  frequently  with  the  addi- 
tion of  fand,  fea-falt,  coals,  &c.  which  may  break  the 
tenacity  of  the  melted  mafs,  fo  as  to  keep  it  from 
fwelling  up,  which  it  is  apt  to  do  by  itfelf.  Thefe 
additions,  however,  make  a  perceptible  difference  in 
the  produce  of  the  diftillation  :  with  fome  the  fait 
proves  yellowifh  and  dry  ;  with  others,  brownifh  or 
blackifh,  and  unctuous  or  foft  like  an  extract :  with 
fome,  the  oil  is  throughout  of  a  dark  brown  colour ; 
with  others,  it  proves  externally  green  or  greenifh  ; 
with  elixated  allies,  in  particular,  it  is  of  a  fine  green. 
The  quantity  of  oil  and  phlegm  is  greateft  when  coals 
are  ufed,  and  that  of  fait  when  fea-falt  is  ufed.  i44j 

The  moft  advantageous  method  of  diftilling  amber,  Moft  ad- 
however,  is  without  any  addition  ;   and  this  is  the  me-  vantage- 
thod  ufed  in  Pruffia,  where  the  greateft  quantities  of^,?y,dl" 
fait  and  oil    of  amber  are  made.     At  fir  ft  a  phlegma-    l-X 
tic  liquor  diltils  ■,  then  a  fluid  oil  ;  afterwards  one  that  addition, 
is  thick  and  more  ponderous  ;  and  laft   of  all,  an  oil 
ftill  more  ponderous  along  with  the  fait.  In  order  to 
collect  the  fait  more  perfectly,  the  receiver  is  fre- 
quently changed  ;  and  the  phlegm,  and  light  oil,  which 
arife  at  firfl,  are  kept  by  themfelves.     The  fait  is  pu- 
rified, by  being  kept   fome  time  on    bibulous  paper, 
which  abforbs  a  part  of  the  oil  :  and  changing  the  pa- 
per as  long  as  it  receives  any  oily  ftain.     For  the  fur- 
ther depuration  as  well  as  the  nature  of  this  fait,  fee 
Succinum.  I446 

2.  Ambergris.    This  concrete,  which   is  only  ufed  Amb§r- 
as  a  perftime,  yields,    on  diftillation,  products   of  a  gris. 
fimilar  nature  to  that  of    amber,    excepting  that  the 
volatile  fait  is  in  much  lefs  quantity.     See  Amber- 
gris. •  144? 

3.  Pit-coah  See  the  articles  Coal  and  Lit h an-  Pit-coal. 
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This  fubftance  yields  by  diflillation,  ac- 
to  the  tranflator  of  the  Chemical  Dictio- 
nary, 1.  phlegm,  or  water  ;  2.  a  very  acid  liquor  ;  3. 
a  thin  oil,  like  naphtha ;  4.  a  thicker  oil,  refembling 
petroleum,  which  falls  to  the  bottom  of  the  former, 
and  which  rifes  with  a  violent  fire;  5.  an  acid,  con- 
crete fait ;  (3.  an  U7imfla?H7nabls  earth  (we  fuppofe  he 
means  a  piece  of  charred  coal,  or  cinder)  remains  in 
the  retort.  The  fluid  oil  obtained  from  coals  is  faid  to 
be  exceedingly  inflammable,  fo  as  to  burn  upon  the  fur- 
face  of  water  like  naphtha  itfelf. 

4.  Peat.  There  are  very  confiderable  differen- 
ces in  this  fubftance,  proceeding  probably  from  the 
admixture  of  different  minerals  :  for  the  fubftance 
of  peat  is  plainly  of  vegetable  origin  ;  whence  it  is 
found  to  anfwer  for  the  fmelting  of  ores,  and  the  re- 
duction of  metallic  calces,  nearly  in  the  fame  manner 
as  coals  of  wood.  Some  forts  yield,  in  burning,  a  very 
difagreeable  fmell,  which  extends  to  a  greatdiftar.ee  ; 
whilft  others  are  inoffenfive.  Some  burn  into  grey 
or  white,  and  others  into  red,  ferruginous  allies.  The 
allies  yield,  on  elixation,  a  fmall  quantity  of  alkaline, 
and  fome  neutral  falts. 

The  fmoke  of  peat  does  not  preferve  or  harden 
flelh  like  that  of  wood  ;  and  the  foot  into  which  it 
condenfes  is  more  apt  to  liquefy  in  moift  weather.  On 
diftilling  peat  in  clofe  veifels,  there  arifes  a  clear  in- 
fipid  phlegm  ;  an  acid  liquor,  which  is  lucceeded  by  an 
alkaline  one  ;  and  a  dark-coloured  oil.  The  oil  has  a 
very  pungent  tafte,  and  an  empyreumatic  fmell  ;  lefs 
fetid  than  that  of  animal  fubftances,  but  more  fo  than 
that  of  mineral  bitumens.  It  congeals,  in  the  cold, 
into  a  pitchy  mafs,  which  liquefies  in  a  fmall  heat  :  it 
readily  catches  fire  from  a  candle  ;  but  burns  lefs  vehe- 
mently than  other  oils,  and  immediately  goes  out  up- 
on removing  the  external  flame.  It  diilolves  almoft 
totally  in  rectified  fpirit  of  wine,  into  a  dark,  brownilh- 
red  liquor. 

§  6.     Charcoal. 

Differences  This  is  the  form  to  which  all  inflammable  matters 
between  are  reducible,  by  being  fubjected  to  the  moft  vehe- 
the  coals  of  ment  action  of  fire  in  clofe  veffels  ;  but  though  all  the 
coals  are  nearly  fimilar  to  one  another  in  appearance, 
there  is  neverthelefs  a  very  confiderable  difference 
among  them  as  to  their  qualities.  Thus  the  charcoal 
of  vegetables  parts  with  its  phlogifton  very  readily, 
and  is  eafily  reducible  to  white  allies  :  charred  pit* 
coal,  or,  as  it  is  commonly  called,  coak,  much  more 
difficultly ;  and  the  coals  of  burnt  animal  fubftances, 
far  more  difficultly  than  either  of  the  two.  Mr  Mac- 
quer  acquaints  us,  that  the  coal  of  bullock's  blood 
parts  with  its  phlogifton  with  the  ntmoft  difficulty. 
Ke  kept  it  very  red,  in  a  Ih allow  crucible  furrounded 
with  charcoal,  for  fix  hours  and  more,  ftirring  it  con- 
ftantly  that  it  might  be  all  expofed  to  the  air,  without 
being  able  to  reduce  it  to  white,  or  even  grey  allies. 
It  ftill  remained  very  black,  and  full  of  phlogifton. 
The  coals  of  pure  oils,  or  concrete  oily  fubftances, 
and  foot,  which  is  a  kind  of  coal  raifed  during  the  in- 
flammation of  oils,  are  as  difficultly  burnt  as  animal 
coals.  Thefe  coals  contain  very  little  faline  matter, 
and  their  allies  fur nifh  no  alkali.  Thefe  coals,  which 
are  fo  difficultly  burnt,  arealfo  lefs  capable  of  inflaming 
with  nitre  than  others  more  combuftible ;  and  fome  of 
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them,  in  a  great  meafure,  refill  even  the  a&ion  of  ni- 
tre itfelf. 

Charcoal  is  the  moft  refractory  fubftance  in  nature  ; 
no  inftance  having  been  known  of  its  ever  being 
melted,  or  fhowing  the  leaft  difpofition  to  fulion,  ei- 
ther by  itfelf,  or  with  additions:  hence,  charcoal  is 
found  to  be  the  moft  proper  fupport  for  inch  bodies  as 
are  to  be  expofed  to  the  focus  of  a  large  burning  glafs. 
The  only  true  folvent  of  charcoal  is  hepar  fulphnris. 
By  the  violent  heat  of  a  burning-glafs,  however,  it  is 
found  to  be  entirely  diffipable  into  inflammable  air, 
without  having  any  refiduum.  See  Aerology,  n° 129. 
and  Charcoal. 

The  different  fubftances  mixed  with  different  coals, 
render  fome  kinds  of  charcoal  much  lefs  fit  to  be  ufed 
in  reviving  metals  from  their  calces,  or  in  fmelting; 
them  originally  from  their  ores.  The  coals  of  vege- 
table fubftances  are  found  to  anfwer  beft  for  this  pur- 
pofe.  See  Metallurgy. 

Sect.  V.  Vegetable  and  Animal  Subftances. 

The  only  fubftances  afforded  by  vegetables  or  ani- 
mals, which  we  have  not  yet  examined,  are  the  muci- 
laginous, or  gummy  ;  and  the  colouring  parts  obtained 
by  infufion,  or  boiling  in  water ;  and  the  calculous  con- 
cretions found  in  the  bodies  of  animals,  chiefly  in  the 
human  bladder.  Thecolouringmatteris  treated  of  under 
the  article  Colour- Ma  king,  to  which  we  refer  -,  and  in 
this  fection  fliall  only  conlider  the  nature  of  the  others. 

5   1.     Mucilage  or  Cum. 

The  mucilage  of  vegetables  is  a  clear  transparent 
fubftance,  which  has  little  or  no  tafte  or  fmell,  the 
confiftence  of  which  is  thick,  ropy,  and  tenacious, 
when  united  with  a  certain  quantity  of  fupera- 
bundant  water.  It  is  entirely  and  intimately  foluble  in 
water,  and  contains  no  difengaged  acid  or  alkali. 

When  mucilage  is  diiTolved  in  a  large  quantity  of 
water,  it  does  not  fenfibly  alter  the  confiftence  of  the 
liquor :  but,  by  evaporation,  the  water  grows  more 
and  more  thick  ;  and,  at  laft,  the  matter  acquires  the 
confiftence  of  gum  arabic,  or  glue  ;  and  this  without 
lofing  its  tranfparency,  provided  a  heat  not  exceed- 
ing that  of  boiling  water  has  been  ufed. 

Gums,  and  folid  mucilages,  when  well  dried  and 
very  hard,  are  not  liquefied  in  the  fire  likercfins,  but 
fwell,  and  emit  many  fumes  ;  which  arc,  at  firlt,  wa- 
tery :  then  oily,  fuliginous,  and  acrid.  Diftilled 
in  clofe  veffels,  an  aqueous  acid  liquor  comes  over 
along  with  an  empyreumatic  oil,  as  from  other  vege- 
table fubftances ;  a  confiderable  quantity  of  coal  re- 
mains, which  burns  to  allies  with  difficulty. 

Mucilages  and  gums  are  not  foluble  either  by  oils, 
fpirit  of  wine,  alkalies,  or  acids,  except  in  fo  far  as 
they  ditfolve  in  thefe  liquors  by  means  of  the  water 
in  which  the  alkali  or  acid  are  diffolved.  They  esc, 
however,  the  moft  effectual  means  of  uniting  oil  with 
water.  Three  parts  of  mucilage,  poured  upon  one 
part  of  oil,  will  incorporate  with  it  by  trituration  or 
agitation  ;  and  the  compound  will  be  foluble  in  water. 
Vegetable  gums  are  ufed  in  medicine,  as  well  as  the 
mechanic  arts  ;  but  the  particular  ufes  to  which  each 
of  them  is  applicable,  will  be  mentioned  under  the 
name  of  each  particular  gum. 
4  C 
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The  mucilage  obtained  from  animal  fubftances,when 
not  too  thick,  is  called  jelly,  or  gelatinous  matter  ;  when 
further  mfpiffafed,  the  matter  becomes  quite  folid  in 
the  cold,  and  is  called  glue.  If  the  evaporation  is  ftill 
further  continued,  the  matter  acquires  the  confluence 
of  horn. 

This  gelatinous  fubftance  feems  to  be  the  only  true 
animal  one  ;  for  all  parts  of  the  body,  by  long  conti- 
nued boiling,  are  reducible  to  a  jelly,  the  hardeft 
bones  not  excepted.  Animal  jelly,  as  well  as  vege- 
table mucilage,  is  al molt  infipid  and  inodorous;  but, 
though  it  is  difficult  to  defcribe  the  difference  betwixt 
them  when  apart,  it  is  very  ealily  perceived  when 
they  are  both  together.  Acids  and  alkalies,  particu- 
larly the  latter,  dilTolve  animal  jellies  with  great  eafe  ; 
but  the  nature  of  thefe  combinations  is  not  yet  under- 
ftood.  The  other  properties  of  this  fubftance  are  com- 
mon to  it  with  the  vegetable  gums,  except  only  that 
the  animal  mucilage  forms  a  much  ftronger  cement  than 
any  vegetable  gum  :  and  is  therefore  much  employed 
for  mechanical  purpofes,  under  the  name  of  glue.  See 
Glue  and  Isinglass. 

§   2.     Of  the  Human  Calculus. 

This  fubftance  has  been  repeatedly  examined  by  the 
rnoft  eminent  chemifts.  Mr  Scheele,  as  has  been  re- 
lated n°982,  etfeq.  has  been  able  to  extract  an  acid  from 
it.  His  account  of  it  in  other  refpeets  is  to  the  fol- 
lowing purpofe. 

1.  All  the  calculi  examined,  whether  flat  and  po- 
lilhed,  or  rough  and  angular,  were  of  the  fame  nature, 
and  confifted  of  the  fame  conftituent  parts. 

2.  The  diluted  vitriolic  acid  has  no  effect  upon  the 
calculus,  but  the  concentrated  acid  diflblves  it,  and  by 
abflracYion  from  it  is  converted  into  the  fulphureous 
kind,  leaving  a  black  coal  behind. 

3.  Neither  diluted  nor  concentrated  ipirit  of  fait  had 
any  effect  upon  it. 

4.  By  means  of  nitrous  acid,  a  new  one  was  produ- 
ced, and  which  is  polTelTed  of  lingular  qualities,  as  al- 
ready mentioned. 

5.  The  folution  of  calculus  in  nitrous  acid  is  not 
precipitated  by  ponderous  earth,  nor  are  metallic  folu- 
tions  fenlibly  altered  by  it. 

6.  It  is  not  precipitated  by  alkalies,  but  grows 
fomewhat  yellower  bva  fuperabundance  of  the  latter. 
In  a  ftrong  digefting  heat  the  liquor  becomes  red,  and 
tinges  thefkin  of  the  fame  colour.  It  precipitates 
green  vitriol  of  a  black  colour ;  vitriol  of  copper,  green  j 
iilver,  grey  ^c-oiTofive  fublimate,  zinc,  and  lead,  white. 

7.  The  folution  is  decompofed  by  lime-water,  and 
lets  fall  a  white  precipitate,  foluble  in  the  muriatic  acid 
without  any  effervefcence  :  but  though  there  be  an 
excefs  of  precipitate,  theliquor  ftill  remains  acid ;  which 
happens  alfo  writh  animal  earth,  and  that  of  fluor  dif- 
folved  in  the  fame  acids.  On  evaporation  to  drynefs, 
the  matter  will  aelait  take  fire  ;  but  when  heated  on- 
ly to  a  dull  red  heat  in  a  clofe  crucible,  it  grows  black, 
finellslike  burnt  alum,  and  effervefces  with  acids;  be- 
ing convertible  before  the  blow-pipe  into  quicklime. 

8.  Neither  this  folution,  nor  the  alkaline  mixture, 
is  changed  by  the  acid  of  fugar. 

9.  The  calculus  is  not  changed  by  acid  of  tartar, 
though  it  is  diffolved  even  in  the  cold  by  alkali,  when 
reduced  to  fuch  a  ftate  of  caufticity  as  not  to  difcover 
the  leaft  mark  of  aerial  acid.     The  folution  is  yellow 


and  taftes  fweetilh  ;  and  is  precipitated  by  all  the  a- 
cids,  even  by  the  aerial.  It  decompofes  metallic  fo- 
lutious,  but  does  not  precipitate  lime-water ;  and  a 
fmell  of  volatile  alkali  is  produced  by  a  little  fuperabun- 
dance of  alkali  in  the  folution.  Dry  volatile  alkali  has 
no  effect:  upon  the  calculus  ;  but  cauftic  volatile  alkali 
diflblves  it,  though  a  pretty  large  quantity  is  required 
for  this  purpofe. 

10.  Calculus  is  likewife  diilblved  by  digefting  in 
lime-water  ;  and  for  this  purpofe  four  ounces  of  lime- 
water  are  required  to  twelve  grains  of  the  calculus ; 
but  the  latter  is  partly  precipitated  by  adding  acids  to 
the  folution.  By  this  union  the  lime-water  lofes  its 
cauftic  tafte. 

11.  Calculus  is  alfo  diffolved  entirely  by  pure  wa- 
ter ;  but  for  this  purpofe  a  large  quantity  of  fluid  is 
required.  Eight  grains  of  calculus  in  fine  powder 
will  difTolve  by  boiling  for  a  fhort  time  in  five  ounces 
of  water,.  The  folution  reddens  tincture  of  lacmus, 
but  does  not  precipitate  lime-water  ;  and  when  it 
grows  cold,  the  greateft  part  of  the  calculus  feparates- 
in  fine  cryftals. 

12.  On  diftilling  a  drachm  of  calculus  in  a  glafs 
retort,  a  volatile  liquor  was  obtained  refembling  harts- 
horn, but  without  any  oil ;  and  in  the  neck  of  the  vef- 
fel  was  a  brown  fublimate.  On  heating  the  retort 
thoroughly  red  hot,  and  then  leaving  it  to  cool,  a  black 
coal  was  left,  weighing  12  grains,  which  retained  its 
black  colour  on  a  red  hot  iron  in  the  open  air.  The 
fublimate,  which  had  fome  marks  of  fufion,  weighed 
28  grains,  and  became  white  by  a  new  fublimation. 
Its  tafte  was  fomewhat  fourifh,  but  it  had  no  fmell ;  it 
was  foluble  both  in  water  and  in  fpirit  of  wine  ;  but  a 
larger  quantity  of  fpirit  than  of  water  was  requiiite  for 
this  purpofe.  It  did  not  precipitate  lime-water,  and 
feemed  in  fome  refpects  to  agree  with  the  fal  fuccini. 

From  thefe  experiments  our  author  concludes,  that 
the  human  calculus  is  neither  calcareous  nor  gyp- 
fe©us  ;  but  confifts  of  an  oily,  dry,  volatile  acid,  uni- 
ted with  fome  gelatinous  matter.  The  calculus  is  an 
oily  fait,  in  which  the  acid  prevails  a  little,  finceit  is 
foluble  in  pure  water  ;  and  this  folution  reddens  the 
tincture  of  lacmus.  That  it  contains  phlogifton,  ap- 
pears from  its  folution  in  cauftic  alkalies  and  lime-wa- 
ter, but  efpecially  from  the  effect  of  the  nitrous  acid, 
by  which  it  acquires  quite  different  properties  than 
from  folution  in  alkalies ;  nor  can  it  be  precipitated 
from  this  folution.  The  animal  gelatinous  fubftance  ap- 
pears on  diftillation,  by  whichaliquorisobtainedrefem- 
bling  fpirit  of  hartlhorn,  and  a  fine  coal  is  left  behind. 

13.  Calculus  is  found  diffolved  in  all  urine,  even  in 
that  of  children.  On  evaporating  four  kannes  of  frefh 
urine  to  two  ounces,  a  fine  powder  is  depofited  as  it 
cools,  and  a  part  firmly  adheres  to  the  glafs.  The 
precipitated  powder  readily  diffolves  in  a  few  drops  of 
cauftic  fixed  alkali ;  and  has  in  other  refpects  all  the 
properties  of  calculus.  Of  the  fame  nature  is  the  late- 
ritious  fediment  depofited  by  the  urine" of  thofe  who 
labour  under  an  ague.  Mr  Scheele  fufpected  at  firft, 
that  there  was  in  this  urine  fome  unknown  menftruum 
which  kept  fuch  a  quantity  of  powder  diffolved,  and 
which  might  afterwards  evaporate  by  expofure  to  the 
air  ;  but  altered  his  opinion  on  perceiving  that  the  ie- 
dimentwas  equally  depofited  in  clofe  vellels. 

14.  All  urine  contains  fome  animal  earth  combined 
with  phofphoric  acid  ;  by  the  fuperabundance  of  which 
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acid,  the  earth  is  kept  dilfolved  ;  and  by  reafon  of 
this  fuperabundant  acid  frefh  urine  communicates  a  red 
colour  to  lacmus.  By  faturation  with  cauflic  volatile 
alkali  a  white  powder  is  precipitated  ;  of  which  three 
drachms  and  an  half  are  obtained  from  four  kamies  of 
urine.  It  is  foluble  in  nitrous  acid  ;  and  on  adding 
the  vitriolic,  fome  gypfum  is  precipitated.  On  evapo- 
rating the  nitrous  acid,  another  remained,  which  pre- 
cipitated lime- water;  and  when  mixed  with  lamp-black, 
afforded  phofphorus  by  diftiJlation  ;  whence  it  is  evi- 
dent, that  the  white  powder  jufl  mentioned  contained 
lime  and  phofphoric  acid. 

15.  From  thefe  experiments  Mr  Scheele  concludes, 
that  ail  urine  contains,  befides  the  fubftances  already 
known  [viz.  fal  ammoniac,  common  fait,  digeftive  fait, 
Glauber's  fait,  microcofmic  fait,  fal  perlaturn,  and  an 
oily  extractive  matter),  a  concrete  acid,  or  that  of  cal- 
culus, and  animal  earth.  It  is  alfo  remarkable,  that  the 
urine  of  the  fick  is  more  acid,  and  contains  more  ani- 
mal earth  than  that  of  healthy  perfons.  With  regard 
to  the  fal  perlaturn,  it  was  afterwards  difcovered  by  Mr 
Scheele  not  to  be  a  peculiar  acid,  but  only  a  phofpho- 
ric acid  difguifed  by  a  fmall  quantity  of  follil  alkali 
united  with  it.  The  analyfis  is  confirmed  by  fynthe- 
fis ;  for,  by  combining  foffil  alkali  with  phofphoric 
acid,  our  author  obtained  a  true  perlate  acid. 

In  a  fupplement  to  Mr  Scheele's  diifertation  on  the 
calculus,  Mr  Bergman  obferves,  that  he  could  not  fuc- 
ceed  in  diilolving  it  entirely  either  in  pure  water  or  in 
the  nitrous  acid,  though  the  undiilblved  part  was  the 
lefs  in  proportion  to  the  flnenefs  of  the  powder  to 
which  the  calculus  was  reduced.  The  undiifolved  part 
appears  moil  confpicuous,  when  fmall  pieces,  or  fmall 
calculi  of  a  few  grains  weight  only,  are  put  into  a  fu- 
perabundant quantity  of  menftruum,  and  kept  in  a  de- 
gree of  heat  very  near  to  that  which  makes  water  boil. 
Here  it  will  be  obferved,  that  the  greater!  part  of  the 
piece  is  dilfolved  ;  but  that  at  the  fame  time  fome 
fmall  white  fpongy  particles  remain,  which  are  not  af- 
fected either  by  water,  fpirit  of  wine,  acids,  or  cauflic 
volatile  alkali.  If  the  liquor  be  made  fully  to  boil, 
thefe  particles  divide  into  white  rare  flocculi,  and  be- 
come almoil  imperceptible,  but  without  any  entire  dif- 
folution.  Mr  Bergman  could  not  collect  a  fufficient 
quantity  of  them  to  determine  their  nature  with  accu- 
racy ;  only  he  obferved,  that  when  expofed  to  a  flrong 
heat,  they  were  reduced  to  a  coal  which  burns  (lowly 
to  ames,  and  is  not  foluble  in  diluted  nitrous  acid. 

"  When  calculus  veficae  (fays  he)  is  diffolved  in 
nitrous  acid,  no  precipitation  enfues  on  adding  the  acid 
ef  fugar  ;  whence  one  is  readily  induced  to  conclude, 
that  there  is  no  calcareous  earth  prefent,  becaufe  this 
experiment  is  the  fureft  way  to  difcover  it.  But  I 
have  found,  in  the  variety  of  experiments  concerning 
elective  attractions,  that  the  addition  of  a  third  fub- 
ftance,  inftead  of  difuniting  two  already  united,  often 
unites  both  very  clofely.  That  the  fame  thing  hap- 
pens here  I  had  the  more  reafon  to  believe,  becaufe  the 
acid  of  fugar  contains  fome  phlogiftic  matter,  though 
offuch  a  fubtle  nature,  that,  on  being  burned,  it  does  not 
produce  any  fenfible  coal ;  and  the  event  of  my  expe- 
riment has  fhown,  that  I  was  not  miftaken  in  my  con- 
jecture. In  order  to  afcertain  this  point,  I  burned 
coals  of  the  calculus  to  afhes,  which  were  quite  white, 
and  fliowed  in  every  refpect  the  fame  phenomena  as 
lime  ;  caufed  fome  effervefcence  during  their  folution 
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in  acids,  united  with  vitriolic  acid  inte  gypfum,  were  Calculus. 

precipitated  by  the  acid  of  fugar,  and  were  partly  fo-  ^"^—^ ' 

luble  in  pure  water,  &c.  Notwithftanding  this,  there 
remains  about  one-hundredth  part  of  the  aihes  infa- 
llible in  aquafortis  ;  being  the  remainder  of  the  fub- 
llance  abovementioned,  which,  together  with  the 
concrete  acid,  conflitutes  the  calculus.  If  the  calculus 
be  dilfolved  in  nitrous  acid,  the  folution  filtered  and  eva- 
porated to  drynefs,  and  the  drymafs  calcined  to  white- 
nefs,  a  calcareous  pewder  is  thus  likewife  obtained."         I4gr 

As   pure  vitriolic  acid  contains  no   phlogiflon,  our  Calcareous 
author  fuppofed,   that  by  dropping  it,  in  its  ccnccntra-  earth  l'epa- 
ted  ftate,  into  a  folution  of  calculus  in  nitrous  acid,  the  ratfd  ftcm 
calcareous  earth,  if  any  exifled  in  it,  would  be  difcover-  it  by  vitn- 
ed.     In  this  he  was  not  difapp&inted  ;  for  when  the 
folution  was  faturated,  fome  fmall  cryftals  were  thus 
immediately  feparated.     Thefe,  on  examination,  were 
found  to  be  gypfum  ;  and,  after  being  dilfolved  in  di- 
ftilled  water,  were  precipitated  by  acid  of  fugar.  When 
the  folution  of  calculus  was  very  much  diluted,   no 
change  appeared  at  firfh  on  the  addition  of  oil  of  vi- 
triol ;  bur  after  a  little  evaporation,    the  abovemen- 
tioned cryftals  began  to  appear.     Some  calculi  of  the 
bladder  or  kidneys  at  leaft  certainly  contain  lime,  but 
feldom  more  than  one  half  in  an  hundred  parts,  or  one 
in  200  parts. 

By  the  alfiftance  of  heat,  concentrated  vitriolic  acid 
difTolves  the  calculus  with  effervefcence,  and  the  folu- 
tion is  of  a  dark  brown  colour.  On  adding  a  little  wa- 
ter, a  kind  of  coagulation  takes  place  ;  but  by  adding 
more,  the  liquor  again  becomes  clear,  and  affumes  a 
yellovvilh  colour.  Mr  Bergman  agrees  with  Mr 
Scheele  in  fuppoling  that  the  muriatic  acid  has  no  ef- 
fect upon  the  calculus  ;  but  he  is  in  no  doubt  whether  it 
may  not  extract  fome  part  of  the  calcareous  earth.  T  ^% 

The  red  colour  affirmed  by  the  folution  of  calculus  Red  colour 
in  aquafortis  is  remarkable.     A  faturated  folution  dif-  of  the  ni- 
covers  no  fmell  of  nitrous  acid,  and  if  evaporated  by  trous  folu- 
itfelf  in  a  large  open  velfel,  the  liquor  affumes  at  lafl tI0n  ac" 
a  deep  red  colour,  and  fcarcely  contains  any  nitrous  "unte* 
acid  :   for,  on  the  one   hand,  paper  tinged  with  lac- 
mus fcarce  mows  any  rednefs  ;  and,  on  the  other,  the 
colour  is  deflroyed  irrecoverably  by  the  addition  of 
any  acid.     By  quick  evaporation  the  folution  at  lafl 
fwells   into  innumerable    bubbles ;    the    foam    grows 
redder  and  redder,  and  at  lafl  becomes  dark  red  after 
it  is  quite  dry.     This  dry  mafs  communicates  its  co- 
lour to  a  much  larger  quantity  of  water  than  before, 
and  difTolves  very  readily  in  all  acids,  even  fuch  as 
have  no  action  on  the  calculus;  but  they  entirely  de- 
ftroy  the  colour,  and  that  the  more   quickly  in  pro- 
portion to  their  degree  of  ftrength ;  even   alum  has 
this  effect  on  account  of  the  fmall  quantity  of  loofe  acid 
it  contains.     Cauflic  alkalies  alfo  diffolve  the  colour- 
ing matter,  and  deflroy  it,  but  more  /lowly. 

Our  author  endeavours  to  account  for  this  red  co- 
lour produced  by  the  nitrons  acid,  from  the  peculiar 
nature  of  that  acid  and  the  effect  it  has  upon  phlo- 
giflon. In  order  to  obtain  it,  a  proportionable  quan- 
tity of  acid  mult  be  made  ufe  of,  and  it  ought  to  be 
diluted,  that  there  may  be  no  danger  of  going  be- 
yond the  neceffary  limit.  If  too  much  be  ufed,  it  will 
not  produce  the  proper  effect ;  bur,  by  reafon  of  its 
fuperabundance,  more  or  lefs,  or  even  the  whole,  will 
be  deflroyed  in  proportion  to  the  quantity.  By  pour- 
ing it  in  an  undiluted  ftate  on  powdered  calculus,  it  is 
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Calculus,  converted  in  a  few  moments  into  mere  foam.  The 
w — * — v  acid  of  calculus  is  the  more  eafily  feparated  from  the 
aquafortis  by  evaporation,  as  the  latter  is  rendered 
more  volatile  by  the  inflammable  particles  of  the  for- 
mer :  alkali  added  to  them  both  united  does  not  pro- 
duce any  precipitation  ;  a  circumflance  generally  ob- 
ferved  where  two  acids  are  united.  In  this  cafe  both 
the  acids  unite  with  the  alkali,  according  to  the  dif- 
ferent laws  of  their  attraction.  The  red  mafs  obtain- 
ed after  deficcation  is,  however,  very  different  from 
the  concentrated  acid,  fuch  as  is  contained  in  the  cal- 
culus ;  for  it  is  of  a  darker  colour,  and  very  deliquef- 
cent :  the  leafl  particle  gives  a  rofe  colour  to  a  very 
considerable  quantity  of  water  ;  but  the  muriatic  and 
other  ftrong  acids  always  certainly  deftroy  it ;  and,  in 
a  longer  or  shorter  time,  produce  a  colourlefs  folu- 
tion.  This  remarkable  change  depends,  according 
to  our  author,  more  on  the  action  of  the  nitrous  acid 
upon  the  inflammable  part,  than  upon  any  thing  re- 
maining behind. — Such  red  fpots  as  are  produced  up- 
on the  {kin  by  the  folution,  are  likewife  produced  up- 
on bones,  glafs,  paper,  and  other  fubllances  ;  but 
more  time  is  required  for  their  becoming  vifible, 
though  this  too  may  be  a  little  accelerated  by  means 
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Experi-  The  following  is  an  abftract  of  Mr  Higgins's  expe- 

mentsoE     riments  upon  this  subject. 

Mr  Hig-_        j.  Eight  hundred  and  forty  grains  of  dry  and  well 

£'"? 0"  powdered  calculus  were  introduced  into  a  glafs  retort. 
u  je°  '  It  was  taken  from  a  laminated  {tone  with  a  fmall  nu- 
cleus, which  was  likewife  laminated.  The  outward  cruft 
appeared  very  porous,  but  increafed  in  denlity  towards 
the  centre.  By  the  application  of  heat,  an  elaftic  fluid 
was  firft  (lowly  extricated  ;  and  which,  on  examination, 
appeared  to  be  compofed  of  equal  parts  of  fixed  and 
phlogifticated  air.  The  lad  portions  came  over  very 
fart,  and  were  attended  with  an  urinous  fmell ;  and, 
by  continuing  the  diflillation,  it  became  evident  that 
fixed  and  alkaline  air  came  over  together  without  form- 
ing any  union,  as  they  ought,  on  the  common  prin- 
ciples of  chemistry,  to  have  done  ;  though  our  author 
is  at  a  lofs  to  know  why  they  did  not  unite,  unlefs 
they  were  prevented  by  the  fmall  quantity  of  inflam- 
mable air  which  came  over  along  with  them. 

From  the  beginning  of  the  10th  meafure,  a  black, 
charry,  and  greafy  matter  began  to  line  the  conical 
tube  and  air-veffel  adapted  to  the  retort;  and  as  the 
procefs  went  on,  the  proportion  of  alkaline  air  de- 
creafed,  while  that  of  the  inflammable  air  was  aug- 
mented, until  towards  the  end,  when  the  laft  nine 
meafures  were  all  inflammable  ;  after  which  no  more 
would  come  over,  though  the  retort  was  urged  with 
a  white  heat.  On  breaking  the  diflilling  vellel,  a 
black  powder  weghing  95  grains  was  found  in  it.  On 
digesting  this  for  an  hour  in  ten  ounces  of  diftilled  wa- 
ter, and  then  filtering  and  evaporating  it  to  two  oun- 
ces, a  yellowifn  powder  was  precipitated,  but  no  cry- 
stals were  formed  after  {landing  a  whole  night.  This 
powder  was  then  feparated  by  filtration,  and  the  liquor 
evaporated  to  one  ounce ;  during  which  time  more 
powder  was  precipitated.  It  was  then  filtered  a  fe- 
cond  time,  and  the  liquor  evaporated  to  half  an  ounce ; 
when  it  began  to  depofit  a  white  powder,  and  to  emit 
a  fubacid  aftringent  vapour,  not  unlike  that  of  vitrio- 
lic acid.     This  white  precipitate,  when  warned  and 
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dried,  amounted  only  to  one  grain,  had  a  Alining  ap-   Calculus. 

pearance,  and  felt  very  foft,  not  unlike  mica  in  pow-  "~~~^ ' 

der.  It  was  not  changed,  but  raiher  looked  whiter 
by  expofing  it  to  a  fierce  heat  for  ten  minutes.  It 
diffolved  in  diftilled  water  without  being  precipitated 
by  cauftic  volatile  alkali.  Mineral  alkali,  acid  of  fu- 
gar,  and  nitrated  terra  ponderofa,  rendered  the  folu- 
tion turbid  ;  whence  our  author  inferred,  that  the  pow- 
der in  queftion  was  felenite. 

After  the  feparation  of  this  powder,  the  remaining 
folution  was  evaporated  to  drynefs  with  a  gentle  heat. 
During  the  evaporation  it  continued  to  emit  fubacid 
vapours,  leaving  eleven  grains  of  powder  of  a  dirty 
yellow  colour,  having  an  aluminous  tafte.  To  this 
powder  he  added  as  much  diftilled  water  as  was  nearly 
sufficient  to  diflblve  it  ;  after  which  it  was  fet  by  for 
three  weeks.  At  the  expiration  of  this  term  feveral 
fmall,  tranfparent,  and  cubical  cryftals  appeared  on 
the  fide  of  the  vellel  above  the  furface  of  the  folution; 
and  thefe  likewife  had  an  aluminous  tafte.  The  whole 
was  then  diffolved  in  diftilled  water,  and  the  folution 
filtered.  Acid  of  fugar  produced  no  change  in  the 
liquor  for  at  leaft  five  minutes,  but  an  immediate 
cloudinefs  took  place  on  a  mixture  with  volatile  alkali ; 
and  on  filtering  the  liquor  it  was  again  rendered  turbid 
by  mineral  alkali,  though  the  cauftic  alkali  already 
predominated.  Nitrated  terra  ponderofa  threw  down 
a  copious  precipitate,  and  Pruflian  alkali  difcovered  a 
fmall  quantity  of  iron.  This  aluminous  folution  left  ' 
a  yellow  fubftance  on  the  filter ;  which,  when  col- 
lected and  dried,  weighed  only  half  a  grain :  it  dif- 
folved without  effervefcence  in  nitrous  acid  ;  acid  of 
fugar  caufed  no  precipitation,  but  cauftic  volatile  al- 
kali threw  down  a  precipitate  which  difTolved  in  dif- 
tilled water.  This  folution  was  rendered  turbid  by 
the  acid  of  fugar  and  muriated  terra  ponderofa,  but 
no  effect  was  produced  by  cauftic  volatile  alkali  or 
lime-water. 

The  yellow  powder  firft  depofited  by  the  folution 
weighed  two  grains  and  a  half,,  and  by  expofure  to  a 
ftrong  heat  acquired  a  deep  orange  colour.  On  di- 
gestion with  diftilled  water,  the  infoluble  part  was  re- 
duced to  three-fourths  of  a  grain,  and  appeared  to  be 
iron  :  while  the  foluble  part  was  found  to  be  nothing 
eife  but  gypfum.  Our  author,  however,  is  of  opinion, 
that  this  iron  is  impregnated  with  a  fmall  portion  of 
vitriolic  acid,  though  not  in  fuch  quantity  as  to  ren- 
der it  foluble. 

The  charred  matter  remaining  in  the  retort  was 
reduced  by  lixiviation  with  water  to  80  grains.  Thefe 
were  calcined  with  a  red  heat  in  an  open  Are,  but 
could  not  be  reduced  to  a  grey  powder  in  lefs  than 
three  quarters  of  an  hour.  When  thoroughly  cal- 
cined and  cold,  it  weighed  only  21  grains,  which  com- 
municated to  hot  diftilled  water  a  limy  tafte,  and  gave 
it  the  property  of  turning  fyrup  of  violets  green.  Di- 
luted vitriolic  acid  had  no  effect  upon  it,  but  it  was 
rendered  turbid  by  aerated  volatile  alkali  and  acid  of 
fugar.  The  remainder  when  well  dried  weighed  16 
grains,  which  diholved  in  nitrous  acid  at  firft  with  a 
little  effervefcence  ;  and  when  this  ceafed,  the  folution 
went  on  very  flowly,  until  the  whole  was  taken  up. 
Acid  of  fugar  made  no  change  in  the  liquid,  but  the 
whole  was  precipitated  by  cauftic  volatile  alkali,  Pruf- 
fian  alkali  threw  down  a.  grain,  or  perhaps  more,  of 
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blue ;  the  precipitate  digefted  with  diftilled  vinegar  loft 
a  grain  and  an  half,  which  was  thrown  down  by  cauf- 
tic  volatile  alkali.  The  infoluble  part  being  wafiied 
and  digefLed  in  diflilled  water  for  half  an  hour,  was 
partly  dilfolved  ;  the  folution  was  not  affected  by  cauf- 
tic  volatile  alkali,  but  acid  of  fugar  and  nitrated  terra 
ponderofa  caufed  an  immediate  cloudinefs.  Seven 
count  of  its  grains  and  an  half  of  the  powder,  which  was  infoiu- 
component  ble  both  in  acetous  acid  and  diftilled  water,  wererea- 
parts.  dily  taken  up  by  diluted  vitriolic  acid,  and  precipita- 

ted by  cauftic  volatile  alkali :  the  16  grains  lail  treat- 
ed, therefore,  appeared  to  contain,  of  clay  ji  grains  ; 
of  felenite,  fix  grains  j  magneiia,  one  and  a  half ; 
and  of  iron,  one  grain.  The  proportions  of  the  dif- 
ferent ingredients  in  the  whole  calculus,  therefore, 
according  to  Mr  Higgins,  are  as  follows  : 

Grains. 

Iron  -  -  i\ 

Selenite 

Clay 

Alum 

Pure  calcareous  earth 

Aerated  magneiia 

Charry  combuitible  fubilance 


9 
1  r 

l'r 

8 

5 
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Esperi-  In  this  experiment,  a  darkifh  yellow  fublimate  adhe- 

ments  on  recj  t0  t}ie  neck  of  the  retort ;  the  inner  part  next  the 
the  fubh-  retort  more  compact,  but  the  reft  of  a  lamellar  fpon- 
fin^from  gy  texture.  This  fublimate,  when  carefully  collected, 
it  on  dif-  was  found  to  weigh  425  grains,  and  readily  dilfolved 
tillation.  in  eight  ounces  of  hot  diililled  water.  A  coaly  fub- 
ilance was  feparated  from  this  folution  by  filtration, 
which,  when  warned  and  dried,  weighed  ten  grains, 
and  when  expofed  to  a  red  heat  burned  with  a  green- 
ifh  flame,  emitting  white  fumes,  which  fmelled  like  vi- 
triolic fal  ammoniac:  the  refiduum  after  calcination 
weighed  half  a  grain,  and  was  of  a  whitifh  colour : 
appearing  infoluble  hi  diililled  water,  but  diifoiving 
with  effervefcence  in  nitrous  acid.  Acid  of  fugar  cau- 
fed  a  very  fmall  precipitation,  which  did  not  take  place 
until  the  mixture  had  flood  for  fome  time  ;  but  cau- 
ftic  volatile  alkali  inilantly  threw  down  a  precipitate, 
which  was  taken  up,  when  warned,  by  the  acetous  a- 
cid.  The  quantity  was  too  fmall  to  be  examined  with 
greater  accuracy  ;  but  it  feemed  to  poffefs  the  proper- 
ties of  magneiia.  The  faline  folution  had  the  colour 
of  fmall  beer  ;  and,  when  evaporated  to  two  ounces,  did 
not  depoiit  any  fediment,  or  yield  any  cryilais.  The 
black  matter  with  which  the  conical  tube  and  air  vef- 
fel  were  lined,  weighed  28  grains,  and  adhered  fo  fail 
to  the  glafSj  that  it  was  impoiuble  to  collect  the  whole 
from  the  fragments  of  the  rials.  When  diffolved  in 
diililled  water  and  filtered,  four  grains  of  coals,  limi- 
lar  to  that  obtained  ftom  the  former,  were  procured  ; 
but  no  ligns  of  cryftallization  were  obferved  after  eva- 
poration to  one  ounce,  and  fuffering  the  liquor  to  ft  and 
all  night. 

By  this  treatment  the  folution  acquired  the  confift- 
ence  of  treacle  ;  fo  that  it  was  plainly  not  cry  ftallizable, 
and  therefore  its  analyfis  was  plainly  to  be  attempted 
after  a  different  method.  It  was  now  put  into  a  tu- 
bulated i^lafs  retort,  together  with  fix  ounces  of  di- 
flilled water  to  waih  it  down.  By  diftillation  in  a  fand- 
bath  three  ounces  of  water  were  procured,  which  dif- 
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being  coloured  with  a  fmall  quantity  of  the  folution  * v — *> 

from  the  neck  of  the  retort.  On  chancrino-  the  recei- 
ver,  about  half  an  ounce  of  liquor  ot  the  fame  kind 
came  over,  after  which  the  diililiation  began  to  be  at- 
tended with  an  urinous  finell.  This  continued  barely 
perceptible  for  fome  time  ;  but  when  about  an  ounce 
and  an  half  had  palled  over,  it  became  fo  very  pun- 
gent, that  our  author  could  no  longer  doubt  of  its 
being  in  a  cauftic  Hate.  A  fmall  quantity  of  mild  al- 
kali, however,  adhered  to  the  lower  part  of  the  neck 
of  the  retort,  fome  of  which  was  wafhed  down  by  the 
diililiation ;  fo  that  the  proportions  betwixt  the  two 
could  not  be  afcertained.  The  volatile  alkaline  folu- 
tion in  the  retort  had  the  colour  of  fpirit  of  hartihorn, 
and  like  it  became  darker  coloured  by  the  contact  of 
air  ;  on  account  of  the  evaporation  of  part  of  the  al- 
kali, and  the  reft  becoming  lefs  capable  of  fufpending 
the  coaly  matter  mixed  with  it. 

After  all  the  liquor  had  palled  over,  and  nothing 
remained  in  the  retort  but  a  fmall  quantity  of  black 
matter,  the  fire  wasraifed  ;  and,  as  the  heat  increafed, 
this  black  fubilance  acquired  a  white  colour,  with  a 
kind  of  arrangement  on  the  furface,  which  was  occa- 
iioned  by  the  heat  applied  to  the  bottom  of  the  retort 
being  only  fufhcieiu  to  raife  the  fait  to  the  top  of  the 
matter  in  the  retort ;  but  as  the  fand  became  nearly 
red-hot,  white  fumes  began  to  appear,  which  conden- 
fed  on  the  upper  part  of  the  retort,  and  a  little  way 
down  the  neck.  The  procefs  lafted  until  the  matter 
was  nearly  red-hot,  when  the  fumes  ceafed,  and  no- 
thing more  paifed  over.  The  fublimate,  when  col- 
lected, was  found  to  weigh  72  grains,  a  black  porous 
brittle  fubflance  remaining  on  the  bottom  of  the  re- 
tort, which  weighed  12  grains.  This  refiduum,  when 
expofed  to  a  ftrong  heat,  emitted  white  fumes,  with 
a  flight  alkaline  fmell ;  by  which  procefs  it  was  redu- 
ced, with  very  little  appearance  of  combuftion,  to  a 
grey  powder  weighing  three  grams,  which  was  acci- 
dentally loft. 

Five  grains  of  this  purified  fublimate,  mixed  with 
as  much  quicklime,  emitted  no  fmell  of  volatile  alkali ; 
and,  when  thrown  upon  a  red-hot  iron,  emitted  white 
fumes.  The  fame  effect  was  produced  by  a  mixture 
of  equal  quantities  of  vegetable  alkali  and  fublimate. 
The  remainder,  confining  of  62  grains,  was  divided 
into  two  equal  parts  ;  the  one  of  which  was  mixed 
with  two  ounces  of  diftilled  water,  and  on  the  other 
was  poured  60  grains  of  vitriolic  acid  diluted  with 
half  an  ounce  of  water.  Thefe  two  mixtures  being 
fuffercd  to  remain  for  fix  weeks,  feemed  to  be  but 
little  acted  upon.  That  with  vitriolic  acid  was  then 
put  into  a  fmall  matrafs,  and  boiled  on  fand  for  half 
an  hour  with  two  ounces  of  diftilled  water,  when  the 
whole  was  taken  up.  The  folution  looked  clear,  and 
depoiited  nothing  on  Handing.  Mild  mineral  alkali 
had  no  effect  upon  it ;  but  mild  vegetable  alkali  threw 
down  a  copious  fediment  in  whit*  fiocculi,  which  was 
rediifolved  by  cauftic  alkali,  lime-water,  and  partly  by 
mild  mineral  alkali.  Phlogifticated  alkali,  acid  of  fu- 
gar, and  acid  of  tartar,  had  no  effect  upon  it.  The 
other  portion  of  fublimate,  whuh  had  been  mixed 
with  diftilled  water,  was  very  little  dilfolved  ;  but  in 
pouring  it  into  a  matrafs  fome  fmall  round  lamps  were 
obfervable  on  the  bottom  of  the  glafs.     Thefe  were 
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fix  or  feyen  in  number,  fome  weighing  a  whole  grain, 
others  not  more  than  one-half.  They  were  very  hard 
and  compact,  with  a  fmcoth  furface,  and  in  figure  re- 
fembling  the  nucleus  of  the  original  calculus.  The 
whole  was  then  put  into  a  matrafs  with  about  three 
ounces  of  water.  On  boiling  it  on  fand  for  three 
quarters  of  an  hour,  about  one-half,  of  it  was  taken 
up :  the  folmion  pa  fled  the  filter  very  clear  whilft 
hot ;  but  on  cooling  became  turbid,  and  at  laft  de- 
pofited  white  floccuii,  which  were  rediflolved  on  the 
addition  of  canftic  volatile  alkali  and  lime-water.  It 
turned  fyrup  of  violets  green ;  which,  however,  our 
author  thinks  might  have  been  occafioned  by  its  re- 
taining volatile  alkali,  though  it  had  not  the  fmallefl 
appearance  of  any  fuch  impregnation.  He  has  never- 
thelefs  frequently  obferved,  that  fbmetimes  the  pureft 
vegetable  alkali  contains  volatile  alkali,  notwithftand- 
ing  the  various  operations  and  degrees  of  heat  it  un- 
dergoes before  it  can  be  brought  to  the  degree  of  pu- 
rity at  which  it  is  called  fait  of  tartar. 

On  filtering  the  folution  to  feparate  what  had  been 
depolked  by  cooling,  no  change  was  produced  in  the 
filtered  liquor  by  mineral  alkali ;  but  mild  vegetable 
alkali  produced  acloudinefs,  which  was  inftantly  taken 
up  on  adding  mineral  alkali  and  lime-water.  Neither 
Pruffian  alkali,  nor  the  acids  of  arfenic,  tartar,  fugar, 
or  borax,  nor  any  of  the  three  mineral  acids,  had  any 
effedtupon  it. 

2.  An  hundred  and  twenty  grains  of  the  fame  cal- 
culus were  put  into  a  tubulated  glafs  retort,  and  half 
an  ounce  of  ftrong  nitrous  acid  poured  upon  it.  An 
efFervefcence  immediately  enfued  ;  and  fome  part  of 
the  extricated  aerial  fluid  being  perferved,  appeared  to 
be  fixed  air  mixed  with  a  fmall  quantity  of  nitrous  air. 
When  the  effervefcence  ceafed,  a  quarter  of  an  ounce 
more  of  nitrous  acid  was  added.  On  digefting  the 
mixture  upon  hot  fand  for  an  hour,  it  emitted  nitrous 
vapour  and  nitrous  air;  but  the  latter  in  very  fmall 
proportion.  When  the  folution  was  completed,  the 
whole  was  poured  into  a  fmall  .viatrafs,  and  gently  boil- 
ed till  the  fuper abundant  nitrous  acid  was  nearly  ex- 
pelled. The  folution  was  of  a  deep  yellow  colour  and 
turbid  ;  but  on  adding  five  ounces  more  of  water,  and 
digefting  it  for  a  quarter  of  an  hour  longer,  it  acqui- 
red the  colour  and  confiftency  of  dephlogiflicated  ni- 
trous acid.  On  cooling  it  became  fomewhat  turbid, 
and  in  a  few  days  depofited  a  darkifh  yellow  powder  ; 
which,  when  feparated,  wafhed,  and  dried,  weighed 
little  more  than  a  quarter  of  a  grain,  and,  on  exami- 
nation, was  found  to  be  a  calx  of  iron. 

Our  author  being  defirous  to  know  what  effect  the 
fun  would  have  upon  it,  placed  it  in  a  window  where 
the  fun  (hone  full  upon  it  for  four  hours  every  day. 
Here  a  little  moifture  feemed  daily  to  exhale  from  it, 
the  weather  being  hot,  and  the  matrafs,  which  had  a 
ihort  wide  neck,  being  only  covered,  with  bibulous  pa- 
per to  keep  out  the  duft.  In  this  fituation,  in  the 
courfe  of  a  week,  a  few  very  fmall  cryftals  appeared 
to  float  upon  the  furface.  Thefe  in  time  fell  to  the 
bottom,  where  they  adhered  together  fo  as  to  form  a 
hard  concretion,  itill  retaining  a  cry  ftalline  appearance, 
but  fo  fmall  and  confuted,  that  it  was  impoffible  to  di- 
ftinguifh  their  figure ;  and  this  depolition  of  cryftals 
continued  for  a  month,  after  which  it  feemed  to  ceafe. 
The  felmion  was  then  filtered  to  feparate  the  fait ;  af* 
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ter  which  one-half  of  the  liquor  was  evaporated  away,  Calculus, 
and  the  reft  fet  in  the  ufual  place  for  a  fortnight  long-  ~— v— -* 
er,  but  no  more  cryftals  appeared.  The  fait,  which 
weighed  three  grains,  was  then  digefted  infour  ounces 
of  diftilled  water;  but  no  part  feemed  to  be  diilblved. 
Three  ounces'  of  the  water  were  then  decanted  off,  and 
fix  drops  of  vitriolic  acid  added  to  the  remainder 
which  by  the  help  of  digeftion  feemed  to  dhTolve  the 
fait  (lowly;  but  on  adding  half  an  ounce  more  diftil- 
led water,  the  whole  was  readily  taken  up.  Acid  of 
fugar  had  no  effect  on  this  folution  ;  but  lime-water 
rendered  it  turbid.  The  whole  was  then  precipitated 
with  cauftic  volatile  alkali,  and  the  folution  filtered, 
which  liVewife  threw  down  the  lime  from  lime-water. 
The  precipitate  was  then  waihed,  and  diftilled  vinegar 
poured  upon  it,  which  did  not  take  it  up;  but  it  was 
diilblved  by  marine  acid.  Phlogifticated  alkali  had  na 
effect  upon  it ;  and  the  acid  of  fugar  occafioned  ytrj 
little  cloudinefs  after  Handing  three  or  four  hours  ; 
from  which  our  author  fuppofed  that  the  matter  was 
phofphorated  clay. 

The  folution,  being  now  free  from  iron  and  phof- 
phorated clay,  had  a  fubacid  tafte,  and  looked  clearer, 
though  ftill  retaining  a  yellow  caft.  Acid  of  fuo'ar 
had  no  effect  upon  it ;  but  nitrated  terra  ponderofa 
threw  down  a  precipitate,  as  did  likewife  the  cauftic 
volatile  alkali.  Mild  vegetable  alkali  caufed  no  preci- 
pitation ;  which  our  author  attributed  to  the  folution 
of  the  manganefe  and  clay  by  the  fixed  air  extricated 
from  the  alkali.  Two- thirds  of  the  folution  were 
then  put  into  a  fmall  glafs  retort,  and  two  ounces  di- 
ftilled off,  which  had  no  tafte,  butfmelled  very  agree- 
ably, and  not  unlike  role-water.  After  all  the  liquor 
had  palled  over,  white  fumes  appeared  in  the  retort,  • 
and  thefe  were  foon  followed  by  an  aerial  fluid.  On 
collecting  fome  of  this,  a  candle  was  found  to  burn  in 
it  with  an  enlarged  flame.  Nitrous  air  did  not  dimi- 
nifli  it  in  the  leaft  ;  and  it  feemed  to  be  that  fpecies 
of  air  into  which  nitrous  ammoniac  is  convertible. 
No  more  than  1 3  or  14  inches  of  this  kind  of  air 
could  be  obtained;  and  as  foon  as  it  ceafed  to  come 
over,  cryftals  were  obferved  in  the  lower  part  of  the 
neck  of  the  retort.  On  augmenting  the  heat,  a  white 
fait  began  to  fublime  and  adhere  to  the  upper  part  of 
the  retort ;  the  operation  was  continued  until  the  re- 
tort was  red-hot  ;  but,  on  breaking  it,  the  quantity 
of  fublimate  was  fo  fmall,  that  very  little  of  it  could 
be  collected  ;  though,  from  the  fmall  quantity  obtain- 
ed, our  author  was  convinced  of  its  being  the  fame  in 
quality  with  what  was  obtained  in  the  former  analyfis. 
The  fait  which  cryftallized  in  the  neck  of  the  retort 
was  nitrous  ammoniac,  as  appeared  from  its  detona- 
tion perfe,  &c.  A  grey  powder  was  left  in  the  bot- 
tom of  the  retort,  which  hot  diftilled  water  partly 
diffblved ;  muriated  terra  ponderofa,  acid  of  fugar, 
and  vegetable  alkali,  rendered  this  folution  turbid  :  but 
cauftic  volatile  alkali  had  no  effect  upon  it.  The  re- 
maining part  of  the  powder  which  was  left  by  the  di- 
ftilled water,  readily  diilblved  with  effervefcence  in  the 
marine  acid,  and  was  precipitated  by  cauftic  volatile 
alkali  ;  the  part  foluble  in  diftilled  water  appearing  t* 
be  gypfum,  and  that  foluble  in  marine  acid  to  be  mag- 
nefia. 

From  all  thefe  experiments,  Mr  Higgins  concludes 
the  compofition  of  the  human  calculus  to  be  vaftly  dif- 
ferent 
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ferent  from  what  either  Mr  Scheele  or  Mr  Bergman 
have  fuppofed  it  to  be.  "  It  appears  (fays  he),  that 
the  calculus  was  compofed  of  the  following  different 
compounds  blended  together;  viz.  felenite,  alum, 
microcofmic  fait,  mild  volatile  alkali,  lime,  and  cauftic 
volatile  alkali,  combined  with  oil,  fo  as  to  form  a  fa- 
ponaceous  mafs ;  calx  of  iron,  magnelia  combined  with 
aerial  acid,  clay  enveloped  by  a  iaponaceous  and  oily 
matter,  and  the  fublimate  already  defcribed."  Confi- 
dering  this  to  be  the  true  ftate  of  the  calculus  in  the 
bladder,  the  fmall  proportions  of  clay,  felenite,  mag- 
nefia,  and  iron,  which  are  the  molt  infoluble  of  the 
ingredients  ;  the  great  folubility  of  microcofmic  fait 
and  alum,  and  the  rnifcibility  of  lime,  volatile  alkali, 
and  oil,  in  water  ;  tend  to  Ihow,  that  the  fublimate  is 
the  cementing  ingredient.  Indeed,  its  infolubility  in 
water,  and  property  of  forming  nuclei  out  of  the  body, 
as  above  obferved,  leave  no  room  to  doubt  it.  The 
proportion  of  the  other  ingredients,  and  very  likely 
their  prefence,  depend  upon  chance,  volatile  alkali  and 
oil  excepted  ;  therefore  this  fublimate  fhould  be  the 
object  of  our  inveftigation. 

Mr  Higgins  concludes  his  differtation  with  fome 
practical  remarks  concerning  the  remedies  proper  for 
dilfolving  the  ftone,  for  counteracting  that  difpoiiticn 
in  the  body  which  tends  to  produce  it,  and  concern- 
ing the  regimen  proper  for  thofe  who  are  to  under- 
go the  operation  of  cutting  for  it.  e<  The  effect  of 
mild  mineral  alkali  (fays  he)  on  the  fublimate,  is 
well  worth  the  attention  of  thofe  who  may  have  an 
opportunity  of  trying  its  efficacy.  Mild  mineral  al- 
kali may  be  taken  in  large  dofes,  and  continued  for 
a  length  of  time  with  impunity  to  the  moft  deli- 
cate conftitutions,  only  obferving  a  few  circumftances ; 
but  this  alkali,  in  a  cauftic  ftate,  muft  very  often  be 
attended  with  mifchievous  confequences.  Befides,  if 
we  confider  that  it  muft  enter  the  mafs  of  blood  before 
any  part  can  reach  the  bladder,  and  the  fmall  portion 
of  the  dofe  taken  fecreted  with  the  urine,  and,  laftly, 
the  action  of  cauftic  alkali  upon  animal  fubftances  ;  we 
ihall  be  at  a  lofs  to  know  on  what  principle  cauftic 
alkalies  have  been  recommended  in  preference  to  mild. 
Soap  itfelf  might  as  well  be  recommended  at  once; 
for  foon  after  cauftic  alkali  is  taken,  it  muft  be  in  a 
faponaceous  ftate.  Fixed  vegetable  alkali  fhould  be 
avoided,  and  the  perference  given  to  the  other  two  al- 
kalies. As  it  is  evident  that  alkalies  have  no  real  ac- 
tion on  the  ftone  in  the  bladder,  though  their  efficacy 
has  been  experienced  in  alleviating  the  difeafe  when 
timely  adminiflered,  their  mode  of  action  is  only  ex- 
plicable in  the  following  manner  :  They  either  prevent 
the  generation  of  the  fublimate  in  the  fyftem,  or  elfe 
keep  it  in  folution  in  the  mafs  of  fluids  :  and  being  in 
the  utmoft  degree  of  divilibility,  irs  ultimate  particles 
are  capable  of  palling  through  the  moft  minute  emunc- 
tories  ;  by  which  means  it  is  carried  off  by  other  fecre- 
tions  as  well  as  the  urinary.  Thus  urine,  not  be- 
ing faturated  with  this  matter,  acts  as  a  folvcnt  on  the 
ftone  ;  and  as  the  moft  foluble  parts  are  firft  waflied 
away,  it  falls  through  time  into  fragments  of  irregular 
furfaces,  which  by  their  friction  irritate  and  inflame 
the  bladder,  as  has  been  obferved  by  feveral  practi- 
tioners. 

"  Allowing  that  the  fublimate  is  the  cementing  fub- 
ftance  in  the  calculus,  and  judging,  from  the  effects  of 


alkalies  upon  it,  their  modus  operandi  in  the  constitu- 
tion, it  remains  now  to  inquire  into  the  origin  of  the 
calculus.  Mr  Scheele  has  found  this  fublimate  in  the 
urine  of  different  perfons  ;  and  hence  inferred,  that  it 
was  a  common  fecretion  ;  but  it  ftill  remains  to  be  af- 
certained,  whether  there  be  a  greater  quantity  of  it 
procured  from  the  urme  of  patients  who  labour  under 
this  diforder  than  in  thofe  who  do  not  \  If  this  mould 
not  be  the  cafe,  may  not  a  deficiency  of  volatile  alkali 
in  the  conftitution  be  the  caufe  of  the  concretions  in  the 
kidneys,  bladder,  &c.  ;  or,  which  muft  have  the  fame 
effect,  too  great  a  proportion  of  acid,  which,  uniting 
with  the  alkali,  may  take  up  that  portion  which  would 
have  kept  the  fublimate  in  folution  until  conveyed  out 
of  the  fyftem  by  the  urinary  and  other  fecretions  ;  and 
may  not  this  be  the  phofphoric  acid  \  If  this  latter 
fhould  be  the  cafe,  an  increafe  of  microcofmic  fait  muft 
be  found  in  the  urine;  but  if  the  former,  a  decreafe 
of  the  volatile  alkali,  and  no  increafe  of  the  neutral 
fait.  The  fmall  quantity  of  phofphoric  acid  found  in 
the  calculus  proceeds  from  the  folubility  of  micro- 
cofmic fait.  Do  not  volatile  alkali  and  phofphoric 
acid  conftitute  a  great  part  of  the  human  frame  \  and 
is  their  not  a  procefs  continually  carried  on  to  gene- 
rate thefe  in  the  fyftem  I  and  is  not  this  procefs  liable 
to  be  retarded  or  checked  by  intemperance,  &c.  which 
may  vary  their  quantities  and  proportions  ?  and  may 
not  a  due  proportion  of  thefe  be  neceffary  to  a  vigo- 
rous and  found  conftitution  ?  If  fo,  no  wonder  that  an 
increafe  or  deficiency  in  either  or  both  of  thefe  fhould 
be  productive  of  feveral  diforders." 

On  this  fubject,  however,  our  author  has  not  had 
fufficient  leifure  to  make  the  experiments  neceffary  for 
its  elucidation.  Indeed,  it  feems  not  eafy  to  do  fo  ; 
as,  in  his  opinion,  at  leaft  500  would  be  required  for 
thepurpofe.  "  That  the  urinary  fublimate  is  prefent 
in  tubercles  found  in  the  lungs  of  perfons  who  die  of 
pulmonary  confumptions,  and  likewife  in  what  are 
vulgarly  called  chalk  fl  ones,  is  what  I  have  experienced  : 
but  in  what  proportion,  or  whether  in  quantities  fuf- 
ficient to  caufe  the  concretion,  is  what  1  cannot  fay  ; 
for  I  have  had  but  a  few  grains  of  each  to  examine. 
I  have  every  reafon  to  fufpect,  that  confumptions  and 
fcorbutic  complaints  very  frequently  arife  from  a  fu- 
perabundance  of  this  fublimate  in  the  fyftem  ;  and  that 
it  is  chiefly  the  caufe  of  the  gout  and  rheumatifm,  and 
folely  the  caufe  of  the  ftone  in  the  bladder.  I  make 
no  doubt  but  thefe  diforders  generally  proceed  from 
obftructions:  and  it  is  probable,  that  either  a  preci- 
pitation of  this  fublimate  in  the  fyftem,  or  elfe  a  de- 
ficiency of  fome  other  fecretion,  which  would  hold  it 
in  folution  until  conveyed  out  of  the  body,  maybe  the 
chief  caufe  of  thofe  obftructions  ;  and  likewife,  that 
different  degrees  of  precipitation  may  produce  different 
fymptoms  and  diforders. 

"  That  mineral  or  volatile  alkali  and  bark  have 
been  ufeful  in  the  above  diforders,  has  been  affirmed 
by  experienced  phyficians  ;  and  I  know  an  inftance 
myfelf  of  mineral  alkali  and  nitrous  ammoniac  being 
ferviceable  in  a  pulmonary  complaint  of  fome  {land- 
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"  With  refpect  to  the  ftone,  when  it  acquires  a  cer- 
tain magnitude,  it  is  abfurd  to  attempt  to  difTolve  it 
in  the  bladder,  it  waftes  fo  very  llowly  -,  and  during 
this  time  the  patient  muft  fuller  vaft  pain,  particuhirly 
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Vitriolic      when  the  ftone  acquires  a  rugged  furface  :  therefore 
.ether,  catting  for  it  at  once  is  much  preferable. 

*— ~ v  '  < '  Mineral  alkali  taken  in  the  beginning  of  the  com- 
plaint, and  before  the  ftone  accumulates,  will  no  doubt 
check  its  progrefs,  and  may  in  time  change  that  dif- 
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pofuion  in  the  habit.     Patients  who  are  cut  for  the  Nitrous 
ftone  fhould,  I  think,  take  mineral  alkali  for  fome  time  acid, 
when  the  wound  is  healed ,  but  not  before,  for  fear 
of  bringing  on  a  mortification." 
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Containing  fuch  Discoveries  as  have  appeared  lincc  the  Compilation  of  the  Article, 
and  which  could  not  be  inferted  in  their  proper  Places. 


I.  Vitriolic  Ether. 


MPelletier  formerly  propofed  a  method  of  rec- 
•  tif 


re 

vitriolic 

ether. 
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methods  of  JJVJL.  tifying  this  fluid  by  putting  manganefe  into 
ctifying  ,-^g  yeflels  ;  but  as  the  vitriolated  manganefe  might 
perhaps  communicate  fome  injurious  quality,  another 
method  is  propofed  by  M.  Tingry.  After  lirft  draw- 
ing off  the  ether,  he  adds  a  diluted  folution  of  volatile 
alkali,  and  avoids  as  much  as  poffible  the  diilipation 
of  the  vapours  :  the  ether  is  then  rediftilled.  It  may 
afterwards  in  this  way  be  waihed  more  fafely,  and 
with  lefs  lofs.  The  little  proportion  of  the  ether 
which  is  feparatedin  the  water,  may  be  again  recover- 
ed, or  the  water  may  be  again  employed  for  the  fame 
purpofe.  M.  Lunel  propofes  calcined  magnefia  for 
this  purpofe,  as  its  fait  is  not  foluble  ;  though  perhaps 
pure  terra  ponderofa  might  be  better. 
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II.  Nitrous  Ach>. 

On  this  fubjeel  Mr  Higgins  has  feveral  curious  and 
interefting  obfervations.  "  It  is  not  an  eafy  matter 
(fays  he),  to  afcertain  exactly  thegreateft  quantity  of 
dephlogifticated  air,  which  a  given  quantity  of  nitrous 
acid  may  contain.  I  always  found  nitre  to  vary,  not  only 
in  its  product  of  phlogifticated  and  dephlogifticated  air, 
but  like  wife  in  their  proportion  to  one  another.  The 
pureft  nitre  will  yield,  about  the  middle  of  the  procefs, 
dephlogifticated  air  lb  pure  as  to  contain  only  about 
_'T  of  phlogifticated  air.  In  the  beginning,  and  near- 
ly about  the  latter  end  of  the  procefs,  air  will  be  pro- 
duced about  twice  better  than  common  air.  On  mix- 
ing the  different  products  of  a  quantity  of  pure  nitre, 
it  was  found  that,  by  expofure  to  liver  of  fulphur,  1 
part  was  left  unabforbed  ;  and  this  was  the  utmoft 
purity  in  which  I  obtained  dephlogifticated  air  from 
nitre. 

"  According  to  M.  Lavoifier,  too  grains  of  nitrons 
acid  contain  79^  of  dephlogifticated  air,  and  20^  of 
phlogifticated  air,  which  is  not  quite  four  to  one.  But 
his  experiments  contradict  this  ;  for  whatever  mode  he 
adopted  todecompofe  nitrous  acid,  it  appeared  that  the 
proportion  of  dephlogifticated  air  was  nearly  as  five  to 
one  of  phlogifticated  air. 

"  Mr  Cavendiih  has  proved,  that  nitrous  acid  may 
be  formed  by  taking  the  electric  fpark  in  a  mixture  of 
three  parts  of  phlogifticated  air,  and  feven  of  dephlo- 
gifticated air,  which  is  but  1  more  of  dephlogifticated 
air  than  nitrous  air  contains ;  which  may  apparently 
contradict  M.  Lavoilier's,  as  well  as  my  own,  eftimation 
of  the  proportion  of  the  conftituent  principles  of  ni- 


trous acid,  when  in  its  perfect  ftate.  The  red  nitrous 
vapour  contains  three  parts  of  nitrous  air  and  one  of 
dephlogifticated  air,  or  one  of  phlogifticated  and  three 
of  dephlogifticated  air  ;  but  nitrous  vapour  may  be 
formed  with  a  lefs  proportion  of  dephlogifticated  air; 
and  which,  though  it  may  not  be  fo  condenfible  as  a 
more  perfect  nitrous  vapour,  yet  will,  when  in  contact 
with  pure  alkali,  unite  with  it,  and  form  nitre,  as  was 
the  cafe  in  the  experiment  of  Mr  Cavendiih.  The 
common  ftraw-coloured  nitrous  acid  contains  more  de- 
phlogifticated air  than  the  red  nitrous  acid  or  vapour ; 
the  proportion  appears  to  be  about  four  to  one  ;  but 
the  colourlefs  contains  about  five  of  dephlogifticated 
to  one  of  phlogifticated  air. 

"  Having  once  a  charge  of  nitrous  and  vitriolic  acid 
in  a  green  glafs  retort,  I  put  it  in  a  fand-pot  to  di- 
ftil ;  but  the  pot  being  fmall,  the  edge  came  too  near 
the  retort,  about  a  quarter  of  an  inch  or  more  above 
the  charge  ;  which,  before  the  procefs  commenced, 
and  when  it  acquired  more  than  the  heat  of  boiling 
water,  cracked  it  all  round  in  that  direction.  Being 
thus  fituated,  I  was  obliged  to  withdraw  the  fire,  and, 
before  the  charge  got  cold,  to  ladle  it  into  an  earthen 
pan.  On  introducing  it  into  a freili  retort,  I  obtained 
from  it  nitrous  acid  nearly  as  colourlefs  as  water.  The 
vitriolic  acid  ufed  in  this  procefs  not  being  very  per- 
fect, the  goodnefs  of  the  nitrous  acid  was  attributed  to 
the  purity  of  the  nitre  from  whence  it  was  diftilled  ; 
but  in  another  procefs,  though  the  fame  nitre  was  ufed 
with  much  purer  vitriolic  acid,  the  produce  was  of  an 
high  ftraw  colour.  On  recollecting  the  abovemen- 
tioned  circumftance,  the  vitriolic  acid  and  nitre  were 
next  mingled  in  due  proportion,  and  expofed  in  an 
earthen  pan  fet  in  fand,  to  nearly  the  heat  of  boiling 
water,  for  half  an  hour  or  more,  continually  expolinp- 
freftt  furfaces  to  the  air.  When  the  charge  was  quite 
cold,  I  introduced  it  into  a  retort,  and  diftilled  as  co- 
lourlefs nitrous  acid  as  the  former.  As  no  nitrous  air 
was  emitted  during digeftion,  it  mnft  have  imbibed  de- 
phlogifticated air  from  the  atmofphere." 

Mr  Prouft  found,  that  ftrong  nitrous  acid  will  fet  fire 
tocharcoai  if  it  be  rendered  very  dry.  He  likewife  re- 
marked, that  charcoal  expofed  to  the  air  a  few  hours 
after  calcination,  was  unfit  for  the  experiment.  Char- 
coal, he obferves,  attracts  moifture  very  forcibly.  The 
firft  effect  of  the  charcoal  on  the  nitrous  acid,  he  ob- 
ferves, is  to  withdraw  a  portion  of  its  water  from  it ; 
by  which  it  is  rendered  highly  concentrated,  at  the 
fame  time  that  the  condenfation  of  the  water  heats  the 
charcoal  in  a  fmall  degree,  but  fufficiently  to  volatilize 
a  nitrous  vapour  ;  which,  as  foon  as  it  reaches  that 
portion  of  dry  charcoal  next  the  humid  part,  is  con- 
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denfed   by  it,  and   generates  heat  enough  to  promote 
**  the  decompofition  of  the  nitrous  acid.     Hence  we  fee 
why  the  experiment    will  not   fucceed  if  the  acid   be 
poured  on  the  furface  of  the  charcoal. 

The  effect  of  nitrous  acid  on  blood,  according  to 
Mr  Higgin.s,  is  very  fingalar.  Two  parts  of  blood 
procured  freih  at  the  butchers,  one  of  ftrong  nitrous 
acid,  and  about  one  fifth  of  the  whole  of  water,  were 
digefted  in  the  heat  nearly  of  boiling  water  (freih 
portions  of  water  being  occafionally  added  until  the 
whole  of  the  acid  was  expelled),  when  it  acquired 
almoft  the  colour,  and  exactly  the  tafte,  of  bile.  When 
mixed  with  a  large  quantity  of  water,  it  acquired  a 
fine  yellow  colour  ;  and,  on  Handing,  depofited  a  fub- 
ftance  of  a  brighter  yellow,  though  the  fupernatant 
liquor  ftill  retained  a  yellow  colour  and  bitter  tafte, 
but  not  fo  intenfely  as  when  the  precipitate  was  fu- 
fpended  in  it.  The  different  ftages  of  this  procefs 
were  well  worthy  of  obfervation.  No  nitrous  air  was 
produced,  and  the  acid  was  expelled  in  the  ftate  of  a 
white  vapour.  The  liquor  was  found  to  increafe  in 
bittcrnefs  as  the  acidity  vaniihed.  About  the  middle 
of  the  procefs,  the  fohuion  firit  tafted  acid,  but  was 
quickly  fucceeded  by  a  bitter  fenfation.  It  appears 
that  the  nitrous  acid  took  dephlogifticated  air  from 
the  blood  ;  for  though  red  nitrous  acid  was  ufed,  it 
was  expelled  in  a  perfect  itate. 

III.     Nitre. 

Though  the  artificial  generation  of  the  nitrous  a- 
cid,  from  a  mixture  of  dephlogifticated  and  phlogifti- 
cated  air,  is  now  fufficiently  underitood,  yet  we  do  not 
well  know  in  what  manner  nature  performs  the  ope- 
ration. Some  chemifts,  particularly  M.  Thouvenal, 
have  found,  that  putrefaction  favours  the  production 
of  nitrous  acid.  All  animal  fubftances,  during  their 
decay,  give  out  a  vaft  quantity  of  phlogifticaied  air  ; 
therefore,  if  deplalogiiticated  air  be  prefent,  it  will  u- 
nite  to  the  phlogifticated  air  in  its  nafcent  ftate,  and 
form  nitrous  acid  :  but  Mr  Higgins  has  obferved,  that 
nitrous  acid  may  be  generated  in  plenty  where  there  is 
no  putrid  procefs  going  on.  "  The  chemical  elabo- 
ratory  at  Oxford  (fays  he)  is  near  fix  feet  lower  than 
the  furface  of  the  earth.  The  walls  are  conftructed 
with  common  limeftone,  and  arched  over  with  the 
fame  ;  the  floor  is  alio  paved  with  {lone.  It  is  a  large 
room,  and  very  lofty.  There  are  feparate  rooms  for 
the  chemical  preparations,  fo  that  nothing  is  kept  in 
the  elaboratory  but  the  neceiTary  implements  for  con- 
dueling  experiments.  There  is  an  area  adjoining  it 
on  a  level  with  the  floor,  which,  though  not  very 
large,  is  fufficient  to  admit  a  free  circulation  of  air. 
The  ailies  and  fweepings  of  the  elaboratory  are  depo- 
fited in  it.  There  is  a  good  fink  in  the  centre  of  this 
area,  fo  that  no  ftagnated  water  can  lodge  there.  Not- 
with (landing  all  this,  the  walls  of  the  room  afford 
freih  crops  of  nitre  every  three  or  four  months.  Dr 
Wall,  who  paid  particular  attention  to  this  circum- 
ftance,  and  who  told  me  it  contained  fixed  vegetable 
alkali,  requefted  I  would  analyfe  it,  and  let  him  know 
what  it  contained.  I  found  that  two  ounces  of  it  con- 
tained fix  drachms  of  nitrated  fixed  vegetable  alkali,  and 
three  of  calcareous  nitre.  The  nitre  fir  ft  appears  in  finall 
whitiih  filaments  as  fine  as  cob- web,  which,  when  they 
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get  a  little  larger,  drop  off;  fo  chat  they  never  acquire 
iufficient  growth  to  diftinguifh  their  figure  to  a  naked 
eye.  On  finding  that  they  contained  fixed  vegetable 
alkali,  I  concluded  that  it  proceeded  from  minute  ve- 
getation ;  but  in  this  I  was  miitaken  ;  for  I  found  that 
they  were  foluble  in  water,  and  that  they  detonated 
with  charcoal  at  every  ftage  of  their  growth.  Having 
fwept  this  faline  trhorefcence  from  the  wall,  I  dug 
deep  into  it,  but  could  not  obtain  nitre  from  it.  When 
a  part  had  been  white-waihed,  it  yielded  nitre,  but 
not  fo  abundantly  as  a  neighbouring  fpot  which  had  not 
been  treated  in  the  fame  manner.  Hence  it  is  evident, 
that  nitrous  acid  may  be  formed  without  the  affiflance 
of  putrefcent  proceifes  in  a  ftill  damp  air,  where 
there  is  a  fubftance  to  attract  it  when  half  formed, 
whereby  it  is  in  time  brought  to  perfection.  The  above 
facts  moreover  prove,  that  fixed  vegetable  alkali  is  a 
compound." 

IV.    Marine    Acid. 

Mr  Higgins  informs  us,  that  he  has,  with  a  view 
to  decompofe  fea-falr,  mixed  it  with  manganefe  in  va- 
rious proportions,  and  expofed  them  in  a  reverberating 
furnace  in  a  well  doled  crucible  for  three  hours,  to  a 
heat  nearly  fufficient  to  melt  caft  iron.  In  the  fame  man- 
ner he  treated  manganefe,  fait,  and  charcoal,  as  well  as 
c'ay,  fait,  and  charcoal,  and  fait  and  clay  alone,  with  very 
little  fuccefs.  He  treated  calcined  bones,  fait,  and  char- 
coal, and  calcined  bones  and  fait,  as  well  as  lime  and 
fait,  in  the  fame  manner,  without  effecting  any  appa- 
rent change  in  the  fait.  He  was  informed,  however,  by 
Mr  Robertfon,  apothecary  in  Bifhopsgate-ftreet,  that 
he  had  partially  alkalized  it,  by  expoling  it  with  clay 
to  a  fierce  heat;  but  that  foon  after  it  got  into  con- 
tact with  air,  it  became  neutral  again.  "  If  common 
fait  and  litharge  be  fufed  (fays  Mr  Higgins),  it  is  in 
part  decompofed  ;  the  acid  fuffers  no  decompofition, 
but  unites  with  the  lead;  whereby  it  acquires,  when 
the  faline  matter  is  waihed  away,  a  yellow  colour.  It  is 
evident  (adds  he)  from  thefe  facts,  that  the  bafis  of 
marine  acid  is  a  combuftible  body,  and  quite  different 
from  light  inflammable  air,  charcoal,  or  any  known 
inflammable  fubftance;  and  that  it  attracts  dephlogif- 
ticated air  with  greater  force  than  any  fubfiance  hi- 
therto difcovered.  Though  charcoal  will  decompofe 
all  other  acids,  except  a  few,  when  united  to  bodies 
which  will  fix  them  until  they  acquire  a  fufficient  degree 
of  heat,  yet  it  has  no  effect  upon  marine  acid." 

According  to  Fourcroy,  if  alkaline  air  be  confined 
by  mercury,  and  dephlogifticated  marine  acid  air  be 
added  to  it  (which  mull  be  done  quickly,  as  the  acid 
air  would  diilblve  the  mercury),  each  bubble  produces 
a  flight  detonation,  and  furniihes  a  very  amufing  fpec- 
tacle. 

Though  in  Britain  the  diftillation  of  the  fpirit  of 
fait  with  clay  has  long  been  entirely  laid  afide  for  the 
procefs  with  oil  of  vitriol,  yet  it  is  ltill  practifed  in 
other  countries,  and  may  be  effected  in  the  following 
manner:  Having  previoufly  decrepitated  the  fait,  and 
dried  the  clay,  they  are  then  to  be  ground,  mixed,  and 
fifted  together.  The  mixture  is  next  t»  be  worked 
with  a  fpattila,  and  then  with  the  hands,  until  it  is 
brought   into  a  moderately   ftiff  and   uniform  Dials. 
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This  is  to  be  divided  into  balls  about  the  fize  of  a  pi- 
peon's  egg,  fo  that  they  can  pafs  through  the  neck  of 
the  retort ;  but  before  they  are  put  into  the  diftilling 
veiTel,  it  is  proper  to  dry  them  thoroughly.  The  re- 
torts mtift  be  of  (tone-ware,  and  carefully  coated,  in 
order  to  prevent  them  from  breaking  with  the  intenle 
heat  to  which  they  are  expofed.  They  are  to  be  filled 
two-thirds  full  of  materials,  and  the  diftillation  mult 
be  performed  in  a  reverberatory  furnace.  The 
receiver  at  firfl  is  not  luted  on,  becaufe  that  which 
rifes  in  the  beginning  of  the  diftillation,  being  very  a- 
queous,  is  to  be  put  by  itfelf.  When  this  has  come 
over,  another  receiver  is  then  to  be  applied,  and  ce- 
mented with  fat  lute,  and  covered  with  a  cloth  daubed 
with  a  mixture  of  lime  and  the  whites  of  eggs.  The 
heat  is  to  be  raifed  until  the  retort  is  red-hot,  and  con- 
tinued in  this  degree  until  the  diftillation  ceafes. 

Various  proportions  of  clay  and  fait  have  been  re- 
commended for  this  procefs  ;  but  it  feems  probable 
that  not  lefs  than  ten  parts  of  clay  to  one  of  fait,  as 
Pott  has  directed,  will  be  found  necefTary.  Inftead  of 
the  clay,  fome  direct  the  ufeof  bole;  but  this  is  in- 
convenient on  account  of  the  iron  it  contains.  Pow- 
dered talc  has  alfo  been  recommended,  but  this  is  not 
always  free  from  iron  ;  and  where  a  very  pure  fpirit  is 
wanted,  there  is  a  neceffity  for  having  recourfe  to  oil 
of  vitriol,  and  glafs  or  (tone-ware  veflels.  As  the 
marine  acid  cannot  be  fepamed  from  the  earthy  mix- 
tures abovementioned,  but  by  means  of  moifture, 
M.  Beaume  advifes  to  moiften  the  refiduum,  and 
repeat  the  diftillation,  by  which  more  acid  will  be 
obtained. 

As  the  marine  acid  has  very  little  action  upon  phlo- 
marineacid  giftic  matters,  it  cannot  therefore  affect  oils,  either  ex- 
upon  phlo-  pj-etPed  or  effential,  in  a  manner  fimilar  to  the  vitriolic 
"^  or  nitrous.  M.  Marges,  however,  has  obferved  yellow 
cryflals  refembling  amber  formed  in  bottles,  containing 
a  mixture  of  oils  and  marine  acid  of  moderate  flrength, 
which  had  flood  for  feveral  months.  The  little  effect 
which  the  marine  acid  has  upon  thefe  fubftances  was 
firfl  fuppofed  to  be  owing  to  its  want  of  phlogifton  in 
itfelf;  but  when  it  was  afterwards  found,  that,  by 
the  application  of  certain  fubftances  which  have  a  great 
attraction  for  phlogifton,  the  marine  acid  was  render- 
ed  capable  of  uniting  very  readily  with  inflammable 
matters,  the  former  theory  was  abandoned.  It  was  now 
aliened,  that  the  acid,  inftead  of  containing  no  phlo- 
gifton, was  naturally  endowed  with  a  very  considerable 
quantity;  and  that,  in  its  new  ftate,  it  was  dephlo- 
gifticated  by  the  fubftances  applied.  On  the  other 
hand,  the  antiphlogiftians  aliened,  that  no  change  was 
thus  made  upon  it,  farther  than  adding  a  quantity  of 
pure  air,  which  they  fuppofe  to  be  the  bafts  of  all  a- 
cids.  On  this  fubject,  however,  M.  Cornette  main- 
tains, that  the  marine  acid  feems  to  have  fo  little  ac- 
tion upon  inflammable  fubftances,  merely  becaufe  it  is 
weaker  than  the  reft;  and  likewife  that  it  is  often 
previoufly  combined  with  fome  inflammable  matter, 
by  which  its  attraction  is  prevented.  He  maintains, 
that  if  the  marine  acid  be  concentrated  in  fuch 
a  manner  as  to  render  its  fpecific  gravity  to  that 
of  water  as  19  to  16,  it  will  then  act  upon  oils  with 
heat  a-nd  effervefcencc,  reducing  them  to  a  black  and 
thick  fubftance,  and  even  burning  them  to  a  kind  of 
coal.    Some  experiments  have  been  made  by  Mr  Hafle, 
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with  a  view  to  inveftigate   the  action  of  the  marine     Marine 
and  vitriolic  acids   upon   balfams  and  oils ;  for  which       a^id- 
purpofe  he    mixed    two   drachms  of  fmoking  fpirit  of  '       *       ' 
fait  with  one  of  each  of  the  oily  fubftances  to  be  tried. 
The   refults    were,  that  Canada    balfam   gained    one 
fcruple  in  weight;   balfam    of  capivi   19   grains;  ilo- 
rax,  and  Venice  turpentine,  each  one  fcruple  ;  afphal- 
tum    18   grains;  but    the   eflential   oils  of  anifc-feed, 
benzoin,   bergamot,  coriander,  and  many  others,  were 
not  altered   in  any  degree.     The  action   of  this  acid 
upon  inflammable  matters,  however,  is  augmented  by 
its  being  reduced  into  the  form  of  air. 

Gmelin  relates,  that,  by  diftilling  a  mixture  of  five 
parts  of  fait,  twelve  of  fpirit  of  wine,  and  four  of  vi- 
triolic acid,  to  which  he  had  previoufly  added  one  or 
two  parts  of  water,  he  obtained  a  completely  dulcified 
fpirit  of  fait,  and  an  imperfectly  dulcified  fpirit  of  vitri- 
ol, upon  rectifying  the  liquor.  T4ga 

Homberg  found,  that  glafs  was  corroded  by  the  Glafs  cor- 
marine  acid  :  and  his  obfervation  has  been  confirmed  rodedby  it. 
by  Dr  Prieftlty  ;  who  finds  that  its  corrofive  pow- 
er is  augmented  by  confining  the  acid  in  tubes  hermeti- 
cally fealed.  Its  power  is  exerted  not  only  on  flint- 
glafs,  but  even-on  common  green  gl^fs;  though  more 
powerfully  on  the  former,  where  it  chiefly  attacks  the 
red-lead  ufed  in  its  compofuion.  By  inclofing  marine 
acid  gas  for  fome  weeks  in  a  glafs  tube  expofed  to  heat, 
an  incruftation  was  formed  on  the  infide,  while  the 
air  was  diminifhed  to  1  of  its  original  bulk,  one  half  of 
which  was  abforbed  by  water  ;  the  other  was  phlo- 
gifticated  air.  I4$>, 

The  marine  acid  is  generally  met  with  of  a  yellow  Caufe  of 
or  reddifh  colour,  which  by  Macquer  is  given  as  one  ol  the  yellow- 
its  characteriftic   marks.     In  general,  however,  this  colour  of 
colour  is  thought  to  proceed  from  iron;  but  Dr  Prieft-  mf"ne 
ley  has  found  that  it  may  be  produced  by  many  different  aci  " 
fubftances;  and  his  observations  have  been  confirmed 
by  Scheele  and  other  chemifls.     The  Doctor  is  of  opi- 
nion that  it  is  occaiioned   for  the  moft  part,  if  not  al- 
ways, by  a  mixture  of  earth  ;  and  he  was  able  to  com- 
municate it  by  means  of  calcined  oyfter-fhells,  calcined 
magnefia,    pipe-clay,  or   pounded   glafs;  but   not    by 
wood-afhes,  from  whence  the  air  had  been  expelled  by 
heat.     It  was  effectually  difcharged  by  flowers  of  zinc, 
a  coal  of  cream  of  tartar,  and  by  liver  of  fulphur ;   but 
he  found  that  the  colour  which  had  been  difcharged  by 
liver  of  fulphur,  would    return   by  mere  expofure  of 
the  acid    to  the    atmofphere,  but   not  that  which  had 
been  difcharged  by  flowers  of  zinc. 


Dephlogijlicated  fpirit  of  fait. 


1484 


When  the  action  of  this  vapour  upon  any  thing  is  Expeditious 
to  be  examined,  the  fubftance  mnft  be  put  into  a  bottle  method  of 
in  fuch  a  manner  as   to  remain  in  contact  with  it  ;  or  "leacmB£ 
it  may  be  put  into  a  glafs  tube,  which  is  fufpended  and 
fixed    to    the    (topper,    and   ihus  introduced  into   the 
bottle. — From   its  property  of  deftroying  all  vegetable 
colours,  it  promifes  to  be  of  very  confiderable  ufe  in  the 
arts,  provided   it  could    be  had  in  fuflicient  quantity, 
and  cheap.    It  bleaches  yellow  wax,  and  when  proper- 
ly applied  to  linen,  will  whiten  it  fufficiently,  and  with 
out  injury  in  a  few  hours.     This  may   be  effected   by 
deeping  the  linen  for  that  fpace  of  time   in  water  im- 
pregnated  with   the   dephlogifticated  marine  gas.     It 
unites  with  this  fluid  rather  more  eafily  than  fixed  air. 
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Berthollet,  in  order  to  impregnate  water  with  it  with- 
out expofing  the  operator  to  the  fume,  which  is  ex- 
tremely difagreeable,  put  the  mixture  of  marine  acid 
and  manganefe  into  a  retort.  To  this  he  applied  firft 
an  empty  bottle,  and  then  feveral  others  filled  with  wa- 
ter, and  communicating  with  each  other  by  means  of 
bent  tubes;  furrounding  the  whole  with  ice.  When 
the  water  in  the  bottles  was  faturated,  the  gas  became 
concrete,  and  fell  to  the  bottom ;  but  with  the  fmalleft 
heat  it  arofe  to  the  top  in  bobbles.  The  fpecific  gra- 
vity of  the  faturated  water  was  to  that  of  diftilled  wa- 
er,  when  the  thermometer  was  only  five  degrees  above 
the  freezing  point,  as  1003  to  1000.  This  impreg- 
nated water  is  not  acid,  but  has  an  auftere  tafte,  and 
has  the  fame  action  as  the  gas,  though  in  a  weaker  de- 
gree. Mr  Berthollet  has  obferved,  that  the  addition 
of  alkalies  does  not  prevent,  but  rather  promotes,  the 
difcharge  of  colours  ;  for  which  reafon  he  directs  to 
add  a  fixed  alkali  to  the  impregnated  water  in  which 
linen  is  to  be  fteeped  for  bleaching.  This  is  the  ex- 
peditions method  hinted  at  under  the  article  Bleach- 
ing ;  but  which  has  not  hitherto  come  into  ufe,  prin- 
cipally through  the  high  price  of  the  dephlogifticated 
gas. 

The  dephlogifticated  marine  acid  does  not  difcharge 
all  colours  with  equal  eafe.  Thofe  of  litmus  and  fyrnp 
of  violets  are  entirely  deftroyed,  and  turned  white. 
The  colouring  matter  of  Brazil-wood,  and  fome  green 
parts  of  plants,  retain  a  yellow  tint.  The. leaves  of 
evergreen  plants  refill  its  action  for  a  long  time,  and  at 
laft  only  acquire  the  yellow  colour  which  they  alTume 
by  long  expofure  to  the  air ;  and  in  general  the  changes 
of"  colour  which  vegetable  matters  fuffer  from  this  gas, 
are  fimilar  to  thofe  which  take  place  on  long  expolure 
to  the  air  ;  and  by  this  operation  the  gas  is  converted 
into  common  marine  acid. 

Oils  and  animal  fats  are  thickened  by  this  gas ;  and 
by  thefe  and  other  inflammable  fubitances  it  is  reduced 
'  to  the  ftate  of  common  marine  acid.  Light  is  faid  to 
produce  the  fame  effect.  It  unites  with  fixed  alkalies 
and  calcareous  earths,  but  without  any  fenlible  effer- 
vefcence  ;  and  thus  they  lofe  their  peculiar  tafte  and 
colour.  M.  Berthollet  having  boiled  in  a  retort,  to 
which  a  pneumatic  apparatus  was  affixed,  fome  of  the 
dephlogifticated  marine  acid  liquor  with  mineral  alka- 
li, thus  obtained  a  confiderable  quantity  of  elaftic 
fluid,  compofed  partly  of  fixed  air,  partly  of  the  air 
contained  in  the  veffels,  and  partly  of  air  confiderably 
purer  than  that  of  the  atmofphere.  The  refult  of  the. 
combination  was  common  fait.  On  repeating  the  ex- 
periment with  lime,  no  fixed  air  was  obtained  ;  but 
that  which  came  over  became  gradually  more  and  more 
dephlogifticated.  Volatile  alkali,  even  when  cauftic, 
occalioned  an  effervefcence,  and  emitted  a  peculiar 
kind  of  air,  which  was  neither  fixed  nor  dephlogiftica- 
ted, but  of  a  peculiar  kind. 

Green  vitriol  is  changed  to  a  red  by  the  dephlogifti- 
cated gas,  but  the  colour  of  blue  and  white  vitriol  is 
not  affected.  By  the  affiftance  of  light,  it  acts  upon 
phofp horns,  and  the  refi.lt  is  phof photic  and  common 
marine  acids.  It  does  not  dilfolve  ice  nor  cam- 
phor; in  which  refpects  it  differs  from  the  common 
marine  acid  gas. 

On  mixing  marine  acid,  manganefe,  and  fpiritof 
wine,  and  diftilling  them  with  a  very  gentle  heat,  little 


air  of  any  kind  is  produced,  but  a  quantity  of  ethereal 
liquor  very  flighily  acid.  The  proportion  ufed  by 
Pclletier  were  an  ounce  and  a  half  of  manganefe,  five 
ounces  of  concentrated  marine  acid,  and  three  ounces 
of  fpirit  of  wine.  "  In  thisprocefs  (fays  Mr  Kier), 
the  whole  of  the  dephlogifticated  acid  ieems  to  have 
united  with  the  fpirit  of  wine,  and  to  have  formed 
ether.  The  difficulty  of  combining  marine  acid  with 
fpirit  of  wine,  fo  as  to  form  an  ether,  is  well  known, 
and  though  there  have  been  fome  approximations  to  it, 
yet  the  only  inftances  in  which  it  has  been  completely 
effected,  have  fucceeded  in  confequence  of  the  marine 
acid  being  dephlogifticated  ;  by  which  its  action  on 
fpirit  of  wine,  as  well  as  on  all  inflammable  matters,  is 
greatly  increafed." 

M.  Pelletier  has  obferved,  that  when  we  put  a  bit  of 
phofphorus  into  dephlogifticated  marine  gas,  the  for- 
mer is  immediately  diffolved,  and  a  light  is  perceived, 
the  veffel  being  filled  at  the  fame  time  with  white  va- 
pours. He  has  likewife  obferved,  that  fea-falt,  with 
an  excefs  of  pure  air,  thrown  into  heated  vitriolic  a- 
cid  produces  a  fmall  detonation.  To  make  this  fak 
in  quantity,  take,  for  inftance,  ten  pounds  of  fea-falt, 
mixing  it  with  from  three  to  four  pounds  of  manganefe, 
pour  on  the  mixture  ten  pounds  of  vitriolic  acid,  and  di- 
ftil  with  Woulfe's  apparatus,  Pafs  the  difengaged 
acid  through  a  folution  of  fixed  vegetable  alkali,  either 
cauftic  or  otherwife.  A  little  more  than  ten  ounces  of 
the  new  marine  fait  with  excefs  of  pure  air  is  obtained, 
and  a  quantity  of  fait  of  Sylvius,  or  digeftive  fait. 
The  fait  with  excefs  of  pure  air  cryftallizes  firft,  and 
by  means  of  repeated  cryftallizations,  is  entirely  difen- 
gaged from  the  other. 
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This  acid,  which  is  named  from  its  property  of  dif-  Various 
folving  gold,    is  compounded   of  the  nitrous  andma-way'°f 
rine  acids.     Gold  and  platina   cannot  be  diffolved  in  F^P31"1"? 
any  other  menftruum,  nor  can  regulus  of  antimony  and  a'lua"rtSia* 
tin   be    fo   eafily  diffolved  by    any  other  as   aqna-re- 
gia.     It  may  be   made   various    ways.    1.  By  adding 
the  two  acids  to  each  other  directly.     2.  By  diffolving 
in  the  nitrous  acid   fome  fait  containing  marine  acid, 
particularly  fal  ammoniac  and  common  fait.     3.  By  di- 
ftilling  nitrous  acid  from   either  of   thefe  falts.     And, 
4.  In  Dr  Prieftley's  method  of  impregnating  marine 
acid  with  nitrous  acid  vapour.  1489 

The  only  difference  between    thofe  liquors  prepared  Differences 
by  the  methods  abovementioned  is,  that  when  fal  am-  l"tween 
moniac  or  fea-falt  are  diffolved  in  the  nitrous  acid,  the!. 

c       1  •  .  liquors, 

aqua-regia  contains  a  quantity  or  cubic  nitre,  or  nitrous 
ammoniac,  which,  tho'  it  cannot  much  affect  the  acid  as 
a  fol  vent,  may  make  a  confiderable  difference  in  the  na- 
ture of  the  precipitate.  Thus,  gold  precipirated  from 
an  aqua-regia  formed  by  the  pure  nitrous  and  marine 
acids,  does  not  fulminate,  though  it  does  fo  when 
precipitated  from  one  made  with  fal  ammoniac.  There 
are  no  cftablifhed  rules  with  regard  10  the  proportions 
of -nitrous  and  marine  acids,  or  of  nitrous  acid  and  fal 
ammonuc,  which  ought  to  be  employed  for  the  pre- 
paration of  aqua-regia.  The  common  aqua-regia  is 
made  by  dilfo'.ving  four  ounces  of  fal  ammoniac  in  16 
ounces  of  nitrous  acid  ;  but  thefe  proportions  mu ft  be 
varied,  according  to  the  nature  of  the  intended  folu- 

4D2  tion. 
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Borax,  tion.  Platina,  for  inftance,  is  diflblved  in  the  greateft 
>""—"v  '  quantity  by  equal  parts  of  the  two  acids ;  regulus  of 
antimony  by  four  parts  of  nitrous  acid  to  one  of  ma- 
rine ;  and,  in  general,  the  greater  the  quantity  of  ma- 
rine acid  employed  in  the  mixture,  the  lefs  are  the  im- 
perfect metals,  particularly  tin,  calcined  or  precipita- 
ted by  it.  A  mixture  of  two  parts  of  fpirit  of  nitre, 
and  one  of  fpirit  of  fait,  difTolves  nearly  an  equal  weight 
of  tin  into  a  clear  liquor,  without  forming  any  preci- 
pitate; but,  for  this  purpofe,  the  operation  muft  be 
conducted  flowly,  and  heat  avoided  as  much  as  pof- 
fible. 

VI.  Borax. 

In  a  memoir  in   Crell's  Chemical  Annals,  by  M. 
Tychfon,  the  author  fhews,  by  different  experiments, 
1490      l^at  it  may  fometimes  be  purified  by  folution,  filtra- 
Methodsof  tion,   and  evaporation  only;   but   that  fometimes  the 
purifying     operation  is  more  eafy  and  effectual  by  previous  calci- 
borax.         nation;  but  then  the  product  is  a  little  lefTentd,  efpe- 
cially  if  the  calcined    mafs  be  not  well  powdered,  and 
then  boiled  fufficiently  in  water.     Powder  of  charcoal, 
he  fays,  may  be  fometimes  advantageoufly  employed 
in  the  purification  ;  but   in   general  there  is  no  diffe- 
rence between    the    crude  and  purified  borax,  except 
in    the   addition   of  extraneous   matters;  at  leaft,    as 
the  quantity  of  acids  is  the   fame,  the  addition  of  mi- 
neral alkali  isufelefs:  thefe  extraneous  matters  are  an 
animal  fat,   and  a  fand  compofed  of  clay,   lime,   and  a 
martial    earth.     If  the  oily  matter  of   tartar  be   fepa- 
rated  by  paffing  the  lixivium  through  a  ftratum  of  clay, 
as   is  fnppofed   in  the   preparation   of  the  cryftals    at 
Montpelier,   it  would  fuggeft   a   method  of    greatly  a- 
bridging  the  procefs  of  the  purification  of  borax. 
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VII.  Acm  of  Borax,  or  Sedative  Salt. 

On  the  preparation  of  this  fait  Mr  Beaume  obferves, 
that  a  little  more  acid  ought  to  be  added  to  the  borax 
than  what  is  juft  fufficient  to  faturatc  its  alkaline  ba- 
fis.  Unlefs  this  be  done,  the  fedative  fait  remains 
confounded  with  the  other  faline  matters  in  the  folu- 
tion, and  of  confequence  the  cryftallization  muft  be  dif- 
turbed.  The  fait,  though  formed  in  an  acidulated  li- 
quor, is  eafily  deprived  of  its  fuperfluous  acid  by  drain- 
ing upon  paper.  It  does  not  cryftallize  as  foon  as  the 
ftronger  acid  feparates  it  from  its  balls,  even  tho'  the 
folution  of  borax  had  been  previoufly  made  as  ftrong  as 
poffible;  but  this  delay  is  occafioned  by  the  heat  of 
the  liquor  ;  for  as  foon  as  it  cools,  a  confiderable  quan- 
tiy  of  cryftals  is  formed. 

The  acid  of  borax  does  not  fall  into  powder  when 
expofed  to  the  air,  but  rather  attracts  a  little  moiilure 
from  it.  Its  tafte  is  at  fir  ft  fomewhat  fourifh,  then 
cooling  and  bitterifh  ;  and  laftly,  it  leaves  an  agreeable 
fweemefs  on  the  tongue.  It  makes  a  creaking  found, 
and  feels  a  little  rough  between  the  teeth  ;  and  when 
vitriolic  acid  is  poured  upon  it,  exhales  a  tranfi.ent  o- 
dour  of  mufk.  It  is  foluble,  according  to  fome  che- 
miits,  in  the  proportion  of  one  to  20  in  cold  water,  or  of 
one  to  eight  in  boiling  water.  Wenzel  informs  us, 
that  960  grains  of  boiling  water  dHTolve  434  of  the 
fait;  while,  on  the  other  hand,  Morveau  afTerts,  that 
be  could  diflblve  no  more  than  183  grains  in  a  pound 
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of  diftilled  water.     E.oufs  informs  us,   that  fixed  air  Acid  of 
prevents  the  folution  of  the  fait  in  water;  and  Morveau,  borax  and 
that  its  folubility  is  much  augmented  by  cream  of  tar- its  combi- 
tar.    When  previoufly  made  red  hot,  it  difTolves  in  wa-  I^ons* 
ter  with  a  fmell  of  faffron,  and  a  grey  powder  of  an 
earthy  appearance    is  precipitated,  which  is  foluble  in 
vitriolic  and  marine  acids,  and  may  be  again  precipita- 
ted in  the  form  of  fedative  fait. 

Phlogifticated  alkali  makes  no  change  on  fedative 
fait  in  folution  ;  but  paper  dipped  in  a  folution  of  it  in 
vinegar,  and  afterwards  dried,  burns  with  a  green 
flame.  It  is  capable  of  vitrification,  though  mixed 
with  fine  powder  of  charcoal  ;  and  with  foot  unites  in- 
to a  black  mafs  like  bitumen ;  which,  however,  is  eafi- 
ly foluble  in  water,  and  can  fcarce  be  reduced  to 
allies,  but  partly  fublimes.  By  the  affillance  of  heat 
it  difTolves  in  oils,  efpecially  thofe  of  the  mineral  kind  j 
and  with  thefe  it  yields  folic!  and  fluid  compounds, 
which  gives  a  green  colour  to  fpirit  of  wine.  Rubbed 
with  phofphoras  it  does  not  prevent  its  inflammation  ; 
but  a  yellow  earthy  matter  is  left  behind.  It  feemsal- 
fo  to  give  to  white  and  red  arfeiiic  a  great  degree  of 
fixity,  lb  as  even  to  become  vitrefcible  in  the  fire  ;  and 
this  property  it  communicates  alfo  to  cinnabar.  When 
mixed  and  heated  with  powder  of  charcoal,  it  forms  no 
liver  of  fulphur. 

Sedative  Salt  combined, 

1.  With  volatile  alkali.  The  produce  of  this  is  a  pe- 
culiar ammoniacal  fait,  which  does  not  evaporate  when 
thrown  on  burning  coals,  or  othenvife  intenfely  heated, 
but  melts  into  glafs  of  a  greyifh  colour,  but  tranfpa- 
rent,  which  cracks  when  expofed  to  the  air;  and,  on 
diflblution  in  water,  fhoots  into  fmall  cryftals,  which 
appear  to  have  loft  none  of  their  alkaline  bafis.  It  may 
be  decompofed  by  the  acetoss  as  well  as  the  mineral 
acids,  and  by   fixed  alkalies  and  lime. 

2.  With  magnefia  this  acid  fhoots  into  irregular  cry- 
flalline  grains  foluble  in  vinegar  and  acid  of  ants;  in 
which  liquids  they  cryftallize  like  fmall  needles  joined 
together  at  right  angles.  They  are  decompofed  by  all 
other  acids,  and  likewife  by  fpirit  of  wine.  In  the 
fire,  however,  they  melt  eafily  without  any  decompofi- 
tion  ;  and  in  the  dry  way  fedative  fait  decompofes  all 
the  earthy  falts  formed  by  magnefia  and  any  of  the  vo- 
latile acids. 

3.  With  pure  earth  of  alum,  fedative  fait  forms  a  fait 
very  difficult  of  folution,  when  one  part  of  earth  is 
ground  with  four  times  its  weight  of  fedative  fait  and 
water.  The  fame  kind  of  earth,  mixed  with  half  its 
weight  of  fedative  fait,  forms  a  hard  grey  mafs,  refem- 
bling  pumice  ftone ;  part  of  which  is  foluble  in  water, 
and  yields  a  mealy  fediment,  together  with  fome  fe- 
dative felt  unchanged. 

4.  With  filiceous  earth  the  fedative  fait  does  not  unite 
in  the  moift  way  ;  but,  on  melting  one  part  of  acid 
with  tv/o  of  this  earth,  we  obtain  a  frothy,  hard,  grey- 
ifh-white  mafs,  from  which,  however,  the  acid  may  be 
again  procured. 

5.  Gold  is  not  acled  upon  in  the  wet  way  by  acid  of 
borax ;  neverthekfs  Roufs  obferved,  that  when  fedative 
fait  was  melted  with  gold-leaf,  it  did  not  vitrify,  but 
became  frothy  and  hard,  did  not  colour  the  flame  of 
fpirit  of  wine,    and   only  a  little  of  it  was  foluble  in 

Water  in  which  fedative  fait  had  been   cryfiallized. 
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Acid  of      A  folution  of  borax  in  which  fedative  fait  was  difTolved, 
borax  and  did  not  precipitate  gold. 

its  combi-       5,  Platina  is  not  precipitated  from  aqua-regia  by  fe- 
dative  fait. 

7.  Silver  is  not  affected  by  melting  with  an  equal 
quantity  of  fedative  fait  j  but  the  latter  is  vitri- 
fied in  fuch  a  manner  as  to  become  infoluble  in 
water. 

8.  Mercury  is  not  dilTolved  either  in  the  dry  or  wet 
way;  but  a  folution  of  borax  faturated  with  feda- 
tive fait  precipitates  it  in  a  yellow  powder  from  nitrous 
acid. 

9.  With  copper.  On  this  metal  fedative  fait  acts  but 
weakly,  even  when  the  folution  is  boiling  hot  ;  ne- 
verthelefs,  as  much  of  the  metal  is  difTolved,  as  gives 
a  little  white  precipitate  on  the  addition  of  fixed 
alkali  ;  but  volatile  alkali  does  not  throw  down  a 
blue  precipitate,  nor  turn  the  folution  of  that  co- 
lour. The  folution  of  borax  precipitates  all  folutions 
of  copper  in  acids,  and  then  the  fedative  fait  unites 
with  the  copper  in  form  of  a  light  green  jelly,  which, 
after  drying,  is  of  very  difficult  folution  in  water. 
Bergman  fays,  itisof  an  agreeable  green  colour,  which 
it  preferves  after  being  dried;  and  that,  when  expofed 
to  the  fire,  it  melts  into  a  dark-red  vitreous  fubftance. 
Wenzel  aiTerts,  that  by  long  continued  trituration  of 
copper  filings  with  fedative  fait  he  obtained  a  folution 
of  the  metal,  which  yielded  cryftals  on  being  evaporat- 
ed. With  twice  its  weight  of  copper  in  a  covered  cru- 
cible, an  infoluble  vitreous  mafs  was  obtained. 

10.  Tin  is  not  apparently  acted  upon  by  boiling  with 
fedative  fait;  neverthelefs,  the  folution  becomes  turbid 
©n  the  addition  of  an  alkali.  By  melting  the  calx 
with  half  its  weight  of  fedative  fait,  we  obtain  a  black 
mafs  like  the  dark  coloured  tin  ore.  By  rubbing  for 
a  long  time  filings  of  tin  with  fedative  fait  and  water, 
and  afterwards  digefting  the  mixture  with  heat  for  one 
day,  an  hard,  fandy,  and  irregularly  fliaped  fait  was 
obtained,  which,  by  difTolution  in  water,  yielded 
tranfparent,  white,  polygonous  cryftals;  and  a  fait  of 
of  the  fame  kind  was  obtained  from  the  flag  produ- 
ced by  melting  equal  parts  of  fedative  fait  and  tin 
filings. 

it.  Lead  is  not  acted  upon  directly;  bur,  on  adding 
a  folution  of  borax  to  folutions  of  the  metal  in  vitriolic, 
nitrous,  marine, or  acetous  acids,  the  fedative  fait  unites 
with  the  lead.  One  part  of  fedative  fait  with  two  of 
minium  gives  a  fine,  greenilh-yellow,  tranfparent,  and 
infoluble  ghfs. 

12.  With  iron.  The  acid  of  borax  diffolves  this 
metal  more  eafily  than  any  other.  The  folution  is  amber- 
coloured,  and  yields  an  ochry  fediment,  with  clufters  of 
yellow  cryftals  containing  a  little  iron.  The  metal  is 
precipitated  by  borax  from  its  folutions  in  vitriolic  ni- 
trous, marine,  and  acetous  acids,  and  the  precipitates 
are  foluble  in  fedative  fait.  A  folution  of  iron  may 
alfo  be  obtained  by  melting  this  fait  with  iron  filings, 
and  lixiviating  the  mafs. 

13.  Zinc  communicates  a  milky  colour  by  digeftion 
with  folution  of  fedative  fait.  By  evaporation  it  affords 
a  confufed  faline  mafs,  and  a  white  earthy  powder  by 
precipitation  with  alkali.  Flowers  of  zinc,  melted 
with  fedative  fait,  form  a  light  green  infoluble  flag. 

14.  Bif?mtih,  in  its  metallic  flat-. ,  is  not  acted  upon  by 
fedative  fait,  but  is  precipitated  by  borax  from  a  mix- 


ture of  vitriolic  and  marine  acids,  in  form  of  a  very 
white  powder,  which  keeps  its  colour  when  expofed 
to  air,  and  melts  in  the  fire  to  a  white,  tranfparent,  and 
permanent  glafs. 

15.  Regains  of  anthmny  is  not  acted  upon  directly, 
but  its  calx  is  diflblved  when  precipitated  by  borax 
from  a  folution  in  aqua-regia. 

16.  White  arfenic  unites  with  fedative  fait  either  in 
the  dry  or  moiit  way,  and  forms  a  cryftallizable  com- 
pound,  forming  either  pointed  ramifications,  or  white, 
greyilh,and  yellowiih  faline  powder. 

1 7.  On  regains  of  cobalt  the  acid  has  no  direct  action  ; 
but  borax  precipitates  it  from  its  folution,  and  the 
calx  melts  with  the  fait  into  a  flag  of  a  bluiih-grey 
colour;  and  this,  by lixiviation  and  evaporation,  affords 
a  fedative  fait  impregnated  with  cobalt,  of  a  reddiih 
white  colour,  and  of  a  ramified  form. 

18.  ISickel  is  precipitated  from  its  folution,  and  the 
fedative  fait  unites  with  it  into  a  faline  fubftance  diffi- 
cult of  folution. 

A  variety  of  opinions  have  been  formed  concerning 
the   nature  of  fedative  fait.     M.   Beaume  and  M.  Ca- 
det particularly  have  made  a   great  number  of  experi- 
ments on  the  fubject;   but  as  none  of  thefe  hive  led  to 
any  certain  conclufion,   we  forbear  to  mention  them  at 
prefent.     Thofe  of  Meffrs  Exfchaqoet  and  Struve  have 
indeed   eftabliihed   fome  kind  of  relation  between  the 
acids  of  borax   and  phofphorus,   and  they   have  made 
feveral  attempts  to  analize  the  former,   but  with  little 
fuccefs.     The  moft  remarkable   of  thefe   experiments 
are  the  following.      1.  They   diftiiled,    with  a  itrong 
heat,   two   parts  of  phofphoric  acid   evaporated    to  the 
confidence  of  honey,   one  of  fedative  fait,  and  two  of 
water.     Towards  the  end   of  the   dillillation  a    very 
acid    liquor   was    obtained  ;  and    the   rrfidimm   was  a 
white  earth,  in  quantity  above  three-fourths  of  the  fe- 
dative fait  employed,  and  which,  on  examination,  was 
found  to  be  the  filiceous  earth  ;    the  liquor  which  paf- 
fed  over  into  the  receiver  being  found   to  be   the  vo- 
latile   phofphoric  acid.     If,    in  this   experiment,    too 
much   phofphoric  acid  be  added,  a   greafy  matter  re- 
mains; and,  if  too  little,   apart  of   the  fedative  fait 
will  remain  undecompofed.     In  their  attempts  to  coru- 
pofe  borax,   they  combined   phofphoric  acid   wiih   mi- 
neral alkali,    the  refult  of  which  was  a  compound    re- 
fembling  borax   in  many  refpects.     When  expofed  to 
the  fire  it  melts  into  a  very  fufible  glafs,  which  has  a 
mild    tafte,    and   feems    neutral,  but    on  expofure  to 
the  air,  becomes  moiit  and  acid.     On  being  faturated 
with  alkali  a  fecond  time  and   vitrified,   it  again  deli- 
quefces  and  becomes  acid  ;   and   the  more    frequently 
this  operation  is  repeated,   the  greater  is  the  refem- 
blance  it  bears  to  borax.     In  this  experiment  they  fup- 
pofed  that  the  alkali  was  decomposed,  and  convened 
into  an  earth  fimilar  to  that  of  fedative  fait. 

With  earthy  fubftances  the  refults  were  very  re- 
markable. With  earth  of  alum  a  cryftallizable  fait 
was  obtained,  which  made  paper  burn  with  a  green 
flame.  Fixed  alkali  added  to  a  folution  of  this  fait 
precipitates  an  earth,  and  the  fait  then  formed  by 
cryftallization  refembles  borax  in  feveral  properties. — . 
In  the  dry  way  the  earth  of  alum,  with  the  phofpho- 
ric acid,  melts  into  a  glafs  of  the  fame  fufibility  as 
that  of  borax,  and  like  it  is  fixed  in  the  fire.  The 
folution  of  this  glafs  did  not  cryftallize.      Common 
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Acid  of  clay  digefted  with  phofphoric  acid  produces  filky  cry- 
amber,  ftals  refembling  fedative  fair.  When  dried  with  their 
'*—-"'  mother-water,  thefe  give  a  clear  glafs,  which  when 
united  with  mineral  alkali,  has  the  tafte  of  borax, 
fmells  in  the  fame  manner,  and  has  the  fame  effect  up- 
on metals.  With  lime,  magnefia,  and  terra  ponde- 
rofa,  this  acid  produces  fulible  glaffes,  infoluble  in 
water,  and  which  communicate  a  green  colour  to 
flame.  Earth  of  bones  and  felenite  mixed  with  the 
acid  give  a  white,  hard,  mining  glafs,  like  the  be  ft 
cryftal,  bin  fulible  as  the  glafs  of  borax,  and  which 
continued  flexible  after  it  had  ceafed  to  be  red-hot. 
Two  parts  of  gypfum,  with  one  of  phofphoric  acid, 
gave  a  milk  white  glafs  fit  for  foldering  metals  and 
enameling.  In  thefe  experiments,  however,  it  muft 
be  remembered,  that  unlefs  the  heat  be  raifed  very 
quickly,  the  phofphoric  acid  will  be  evaporated  before 
any  fufion  takes  place. 

VIII.    Aclt>  of  Amber. 

It   was  known   to  Agricola,  that  a  particular  kind 
of  fait  could  be  obtained  from  amber  by  diftillation ; 
bat  neither  he,  nor  any  fucceeding  chemift  for  fome 
time  afcertained  its  acid  properties.     On  the  contrary, 
fome  erred  fofarss  to  imagine  that  it  was  a  volatile  al- 
kali ;  but,  about  the  beginning  of  the  prefent  century, 
its  acidity  began  to  be  generally  acknowledged.     This 
property  indeed  difcovers  itfelfby  the  tafte,  which  is 
manifeilly  acid  and  empyreumatic,  along  with  the  pe- 
culiar flavour  of  amber.     According  to  Scheele,  alfo, 
the  aqueous  fluid  which  paffes  over  in  the  diftillation  of 
amber,  is  an  acid  refembling  vinegar  both  in  tafte  and 
chemical  properties  ;  and  which  of  confequence  ought 
not    to   be  confounded  with  the    true  acid  of  amber, 
1494       which  manifests  qualities  of  a  very  different  kind. 
Methods         The  properties  of  fait  of  amber  can  hardly  be  in- 
of purify-    veftigated    until  it  has   been  purified;  for  which,  of 
ing  the  fait  confequence,    various    methods   have  been    propofed. 
of  amber.    pott  recommends  cryftallization,  after  having  filtered 
the  folution    through  cotton-wool,   in  order   to  retain 
the   oil.     Cartheufer  attempts   the  purification  by  dif- 
folving  the  impure  fait  in  fpirit  of  wine,    then  diluting 
with  fix  times  its  quantity  of  water,  and  cryftallizing 
the  fait.     Others  recommend  fublimation  with  com- 
mon fait  or  fand,  and  Bergman  with  pure  clay. 

The  fait  of  amber  diffolves,  by  the  afTiftance  of  heat, 
in  nitrous  and  marine  acids,  and  in  the  vitriolic  with- 
out heat.  In  none  of  thefe  combinations,  however, 
does  it  either  alter  the  dillolving  acids,  or  fuffer  any 
alteration  itfelf,  except  that  it  becomes  whiter ;  with 
nitre  it  detonates  and  flies  off;  and  if  the  quantity  of 
fait  of  amber  has  been  greater  than  that  of  nitre,  the 
latter  is  alkalized.  Stockar  informs  us,  that  it  expels 
the  marine  acid  from  fal  ammoniac,  and  fublimes  be- 
fore that  fait ;  with  which  it  does  not  form  any  union. 
When  fublimed  from  common  fait,  it  does  not  alter  the 
latter  in  any  other  refpecr  than  giving  it  a  darker  colour. 
It  precipitates  calcareous  earth  from  its  folution  in  vine- 
gar ;  and  it  decompofes  fugarof  lead  ;  but  theprecipitate 
differs  from  plumbum  corneum.  It  does  not  prevent 
the  folution  of  lead  in  the  acids  of  fea-falt  and  nitre  ;  nor 
does  it  produce  any  fulphureous  fmell  by  calcination 
with  charcoal.  Hence  it  appears  that  it  is  neither  a 
vitriolic,  nitrous,  nor  marine  acid  j  and  M.  Bourde- 


lin  muft  have  been  miftaken,  when  he  affirms,  that,  Acid  of 
after  detonation  of  this  fait  with  nitre,  he  obtained  a  amber  and 
refiduum,   which  tafted  like  common  fait,  decrepita-  its  comti- 
ted  in  the  fire,  yielded  cryftals  of  a  cubical  form,  pre-  nations- 
cipitated  tilver  and  mercury  from  the  nitrous  acid  ;  and 
rhencp  concluded  that  it  was  the  fame  with  acid  of 
fea-falt.     It  is  very  dear,   as  only  about  half  an  ounce 
can  be  obtained  from  a  pound  of  amber. 

Acid  of  Amber  combined, 

1.  With  fixed  vegetable  alkali.  By  faturating  fait  of 
amber  with  the  fixed  vegetable  alkali,  and  then  flow- 
ly  evaporating  the  folution,  we  obtain,  according  t\p 
Wenzel,  a  light  deliquefcent  falinemafs;  but,  accord- 
ing to  Stockar,  whofe  experiments  are  confirmed  by 
thofe  of  Mr  Keir,  the  folution  abovementioned  affords 
mining  white  transparent  cryftals  of  a  triangular  prif- 
matic  figure,  with  the  terminating  points  Truncated. 
Thefe  cryftals  readily  diffolve  in  water,  deliquefce  in 
the  air,  and  have  a  peculiarly  bitter  faline  tafte.  In 
the  fire  they  decrepitate,  melt,  and  remain  neutral; 
though  Wenzel  has  obferved,  that  with  an  intenfe 
heat  they  are  decompofed  and  become  alkaline.  Thefe 
cryftals  do  not  change  aquafortis  into  aqua-regia  ;  and 
though  they  precipitate  both  the  folutions  of  lead  and 
filver,  the  precipitates  are  neither  plumbum  corneum 
nor  luna  cornea. 

2.  With  Mineral  alkali.  This  combination  produ- 
ces long  three-fided  columnar  cryftals,  intermixed 
with  fome  that  are  foliated.  Thefe  cryftals  do  not  de- 
liquefce in  the  air,  and  have  a  faline,  bitter,  and  fmoky 
tafte.  They  are  lefs  foluble  than  common  fait,  and 
melt  with  more  difficulty  than  nitre.  They  do  not 
become  alkaline  on  burning  coals,  and,  in  their  other 
properties,    referable  the  former. 

3.  With  volatile  alkali.  This  fait  fhoots  intoacicular 
cryftals,  having  a  fharp,  faline,  bitter,  and  cooling 
tafte  ;  when  heated  in  a  filver  fpoon,  they  melt  and 
evaporate  entirely  ;  in  clofe  veffels  they  fublime.  They 
do  not  precipitate  folution  of  filver,  nor  change  fpirit 
of  nitre  into  aqua-regis.  A  powerful  antifpafmodic 
remedy  is  prepared  from  rectified  fpirit  of  hartfhorn 
and  fait  of  amber. 

4.  With  lime.  This  (hoots into  oblong  pointed  cry- 
ftals, which  do  not  deliquefce  in  the  air,  and  are  fo- 
luble with  difficulty  even  in  boiling  water ;  nor,  ac- 
cording to  Mr  Stockar  de  Neuforn,  can  they  be  de- 
compofed by  diftillation  either  with  acetous  or  marine 
acids.  They  detonate  by  diftillation  with  nitrous  acid; 
and  are  decompofed,  either  in  the  moift  or  dry  way, 
by  the  vitriolic.  When  mixed  with  common  fal  am- 
moniac in  the  dry  way,  they  fuffer  a  decompofition  ; 
the  fuccinated  ammoniacal  fait  flying  off  and  the  com- 
bination of  marine  acid  with  lime  remaining  behind. 

5.  With  magnefia.  This  yields  a  white,  gummy, 
frothy,  faline  mafs,  which  acquires  a  yellowifh  colour 
when  dried  by  the  fire;  and,  when  cool,  deliquates 
in  the  air.  It  is  decompofed  by  alkalies  and  lime,  as 
well  as  by  the  vitriolic  acid. 

6.  With  clay.  By  uniting  the  acid  of  amber  with 
an  edulcorated  precipitate  of  alum  with  vegetable  al- 
kali, Wenzel  obtained  prifmatic  cryftals,  which  could 
not  be  decompofed  by  alkalies. 

7.  With  filver.     The  acid  of  amber  has  no  effect  on 
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Acid  of  filver  in  its  metallic  ftate  ;  hut  with  its  precipitate 
amber  and  forms  thin  oblong  cryftals,  radiated  and  accumulated 
its  combi-  Upon  oae  atl0[her,  from  which  the  lilver  may  be  fepa- 
rated  by  alkalies,  by  quickfilver,  and  by  copper. 

8.  With  copper.  By  a  long  digeftion  of  copper  with 
acid  of  amber  a  green  folution  is  obtained,  which  by 
mixture  with  common  fait  is  rendered  turbid,  by  vitri- 
olic acid  white,  and  lees  fall  a  green  precipitate  on  the 
addition  of  fixed  alkali.  Wenzel,  however,  could  not 
obtain  this  precipitation  by  alkalies.  His  folution 
yielded  groups  of  green  cryftals,  gave  a  cruft  of  cop- 
per to  zinc,  and  was  precipitated  by  liver  of  fulphur. 

9.  With  iron.  Wenzel  diflblved  a  precipitate  of  this 
metal  in  acid  of  amber,  and  from  the  folution  obtain- 
ed fmall,  brown,  tranfparent,  and  ftellated  cryltals. 
Zinc  precipitated  the  metal,  but  not  alkalies.  From 
a  flightly  coloured  folution  of  metallic  iron,  Pott  ob- 
tained, by  means  of  alkali,  a  white  precipitate,  which 
foon  became  yellow,  aud  at  length  green,  by  pouring 
water  upon  it. 

10.  With  tin.  Acid  of  amber  diflblves  tin  when 
precipitated  by  a  fixed  alkali  ;  and  the  folution  yields 
thin,  broad,  and  foliated  tranfparent  cryftals.  Alka- 
lies throw  down  but  little  from  this  folution  ;  liver  of 
fulphur  more  ;  and  lead,  iron,  or  zinc,  nothing. 

11.  With  lead.  Acid  of  amber  whitens  the  furface 
of  lead  in  its  metallic  ftate,  but  does  not  diffolve  it  ; 
neither  can  lead  be  precipitated  from  its  folutions  in 
nitrous  and  marine  acids  by  fait  of  amber,  though  this 
is  denied  by  Pott.  According  to  Stockar,  however, 
it  forms  a  white  precipitate  with  fugar  of  lead.  This 
metal  precipitated  by  an  alkali,  and  diffblved  in  acid 
of  amber,  forms  long  foliated  cryftals  lying  upon  one 
another  ;  from  the  folution  of  which  the  lead  may  be 
precipitated  by  alkilies  in  the  form  of  a  grey  powder, 
and  by  zinc  in  its  metallic  ftate. 

12.  Zinc,  in  its  metallic  ftate,  is  readily  diffblved  by 
the  acid  of  amber  ;  and  by  a  combination  with  the 
precipitate  formed  by  fixed  alkali,  we  obtain  long, 
fiend er,  foliated  cryftals,  lying  upon  one  another.  The 
folution  lets  fall  a  white  precipitate  on  the  addition  of 
fixed  alkali  ;  but  this  is  denied  by  Stockar,  who  fays 
that  volatile  alkali  produces  a  red  precipitate. 

13.  Bifmuth.  By  means  of  heat,  Stockar  obtained 
a  folution  of  this  femimetal  in  acid  of  amber,  which 
was  decompofed  by  alkalies.  Wenzel  obtained,  from 
a  precipitate  of  bifmuth  prepared  by  means  of  fixed 
alkali,  fmall,  flender,  foliated,  and  yellow  cryftals; 
which  alkalies  cannot  decompofe,  though  black  pre- 
cipitates are  thrown  down  by  lead  and  zinc. 

14.  Regulus  of  antimony.  Little  or  none  of  this  fe- 
mimetal, in  its  reguline  form,  is  diffblved  in  the  acid 
of  amber  ;  but  it  attacks  the  precipitate  made  with 
fixed  alkali.  This  folution  is  very  eopioufly  precipi- 
tated by  liver  of  fulphur,  but  not  by  alkalies. 

The  combinations  of  this  acid  with  gold,  platina, 
nickel,  arfenic,  and  manganefe,  have  either  been  found 
impracticable,  or  not  yet  attempted  ;  all  thofe  above 
defcribed  are  non-deliquefcent,  and  part  with  their 
acid  when  expofed  to  the  fire.  The  elective  attractions 
of  this  acid,  according  to  Bergman,  arefingular,  as  it 
adheres  more  ftrongly,  not  only  to  terra  ponderofa  and 
lime,  but  to  magnefia,  than  to  fixed  alkali. 

On  the  origin  of  fait  of  amber,  Mr  Keir  remarks, 
that  u  it  deferves  to  be  confidered  as  a  pure  and  di- 


ftinet  acid.     No  proofs  have  been  adduced  of  its  being 
a  modification  either  of  the  marine  or  vegetable   acids, 
as  Mr  Cornette  and   M.    Hermbftadt  have  fuppofed. 
The  former,  having  diftilled  fpiri't  of  fait  with  oil  of 
lavender,  obtained   an  acid  which  fmelled  like  fait  of 
amber,  but  on  examination    was  found  to   retain  the 
properties  of  the  muriatic  acid.     He  alfo  relates,  that, 
when  purifying  a  confiderable  quantity  of  the  fait  of 
amber  which  he   had   prepared  himfelf,  fome  fea-falt 
was  feparated,  which  in  the  diftillationhad  arifen  along 
with  it.     But  this  obfervation  cannot  be  juftly  applied 
to  (how  any  refemblance  betwixt  thefe  two,  any  more 
than  the  fmell  in  the  former  cafe  could  fhow  an  analo- 
gy  betwixt  it  and  oil  of  lavender.     This  mixture  of 
lea-falt  with  acid  of  amber,  however,  may    readily  ex- 
plain the  miftake  of  M.  Bourdelin  already  mentioned. 
M.  Weftrumb  and  M.  Hermbftadt  have  both  laboured 
in  vain  to  convert  the  acid  of  amber  into  acids  of  fu- 
gar and  tartar  by   frequent   di  ft  illations  with  fpirit  of 
nitre  ;  and  their  want  of  fuccefs  confirms  the  account 
already  given,  that  the  acids  of  nitre  and  amber  have 
no  action  upon  each  other,  farther  than  that  the   for- 
mer is  phlogifticated  or  changed  into  red  fumes,  and 
the  latter  becomes  whiter.  Neverthelefs,  if  MrScheele's 
obfervation  of  the  identity  of  the  acid  liquor,  which 
comes  over  in   the  diftillation  of  amber  with  acetous 
acid,  holds  good,  we   fhall   have  the   belt  reafon  yet 
given  to  afcribe  the  origin  of  this  acid  to  the  vegetable 
kingdom  ;  and   when  we  confider  the  very  different 
properties  that  are  alfumed    by   the  vegetable    acids, 
which,  however,  are   convertible  into    one   another, 
no  reafon  can  be  drawn  from  the  diverftty  of  its  pro- 
perties with  thofe  of  other  vegetable  acids,  againft  its 
having  a  common  origin  with   them.     Indeed  the  na- 
tural hiftory  of  amber,  its  fimilarity  to  gums  and   re- 
fins,  and  its  involved  infects,  afford  other  arguments  in 
favour  of  the  opinion. 

IX.  Acid  of  Arsrkic. 
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M.    Berthollet    remarks    upon    Mr  Scheele's  pro-  M.  Pelle- 
cefs,   that    during   the   operation   a  great  quantity  oftier'sme- 
dephlogifticated   air   is   expelled   from    the   acid.     M.  tnod  of 
Pelietier  has  found  another  method  of  procuring  the  P'"ocuriI1g 
arfenical  acid.     He  mixes  common  white  arfenic  with  „f 
nitrous  ammoniac,  and    diftils   the  mixture.     At   firft 
phlogifticated    nitrous  acid   paftts  over,  then  the  vola- 
tile alkali,  and  laftly  the  arfenical  acid  remains  in  the 
retort  in  form  of  a  vitreous  mafs,  which  deliquefces 
into  a   very  denfe  acid  liquor,  reddrning  fyrup  of  vio- 
lets, and  etfervefcing  with  alkalies.     Mr  Macquer  had 
formerly  defcribed  this  procefs,  and  obferved,  that  the 
nitrous  acid  partes  over  firft,   and  then  the  volatile  al- 
kali ;  but  was  of  opinion  that  the  refiduum  was  no- 
thing but  arfenic.     Pie  mentions  a  detonation  which 
took  place  in  his  experiment ;   but  nothing  of  this  kind 
was  obferved   by   M.  Pelietier:  he  only  informs  us, 
that  the  nitrous  acid  was  driven  over  with  great  vio- 
lence, while  that  of  arfenic  united  with  the  volatile  al- 
kali.    M.  Berthollet,   who   has  endeavoured  to  afcer- 
tain   the  weight  gained  by  the  converfion  of  fulphur, 
phofphorus,  and  arfenic,    into  acids,    determines  that 
of  arfenic  to  be  about  one-ninth  of  the  whole.     At  the 
fame  time  he  obferves,  that  this  additional  weight  does 
not  difcoyer  the  whole  weight  of  the  air  contained  in 
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Acid  of  the  arfenic,  as  it  had  that  neceflary  to  convert  it  into 
sioiybdajna  caix  before  the  operation  of  converting  it  into  an  acid 
*  *  was  begun.  On  the  other  hand,  M.  Bergman  afferts, 
that  one-fifth  of  white  arfenic  is  phlogifton,  and  that 
this  calx  is  convened  into  acid  merely  by  bting  depri- 
ved of  its  phlogifton.  Thus  the  fails  related  by  thefe 
two  celebrated  chemifts  differ  enormoufly  from  one 
another;  M.  Berthollet  affirming  that  the  arfenic  gains 
a  ninth  of  its  original  weight  in  the  procefs  of  acidi- 
fication ;  and  M.  Bergman,  that  it  lofes  a  fifth  part  of 
the  fame.  M.  Berthollet  endeavours  to  reconcile  this, 
by  fuppofing  that  Bergman  had  employed  marine  acid 
for  the  preparation  of  his  arfenical  acid,  which  is  well 
known  to  cary  off  with  it  fome  part  of  moft  of  thofe 
fubftances  with  which  it  is  capable  of  combining  ;  and 
to  this  he  attributes  the  lofs  of  weight  in  Bergman's 
procefs. 


IX.  Acid  of  Molybdjena. 


1497 


M.  Pelle-  The  opinion  of  M.  Bergman  concerning  the  metal- 
tier's  expe-  lic  nature  of  the  acid  of  molybdaena  has  obtained  fome 
riments.  confirmation  from  the  experiments  of  M.  Pelletier. 
He  was  not  able  indeed  to  obtain  any  regulus  ;  but  by 
means  of  oil  alone  he  procured,  by  two  hours  vehe- 
ment heat,  a  fubftance  (lightly  agglutinated  with  a 
metallic  luitre,  containing  fmall  round  grains  of  a  grey 
metallic  colour,  very  vifible  by  the  help  of  a  magnifier. 
Thefe  he  fnppofes  to  have  been  a  true  regulus  of  mo- 
lybdaena  ;  which  he  found  to  poifefs  the  following  pro- 
perties. I.  It  is  calculable  by  fire  into  white  calx. 
2.  It  detonates  with  nitre,  and  the  refiduum  is  a  calx 
of  molybdaena  united  with  the  alkali  of  the  nitre.  3.  It 
is  converted  into  a  white  calx  by  means  of  nitrous 
acid.  4.  It  yields  inflammable  air  when  treated  with 
alkalies  in  the  dry  way,  and  forms  peculiar  compounds 
with  them.  4.  It  forms  regenerated  molybdaena  with 
fulphur.  6.  It  unites,  and  forms  peculiar  fubftances 
with  metals.  By  uniting  it  with  filver,  iron,  and 
copper,  we  have  friable  reguline  maifes  ;  and  refractory 
powders  with  lead  and  tin. 

Our  author,  in  confequence  of  his  experiments,  con- 
siders molybdaena  as  a  metallic  fubftance  mineralized 
by  fulphur  ;  and  the  earth  called  the  acid  of  molyb- 
daena as  a  calx  much  dephlogifticated,  which  has  re- 
tained part  of  the  air  contained  in  the  nitrous  acid. 
He  obferves  likewife  an  analogy  betwixt  molybdaena 
and  antimony  in  their  chemical  refults.  Both  of  them 
yield  vitrifiable  argentine  flowers  by  fimilar  operations, 
and  both  are  changed  into  white  earths  by  nitrous 
acid  ;  but  they  differ  in  the  two  following  refpe<5ts. 
1.  The  latter  eafily  gives  a  fiifible  regulus  ;  but  the 
molybdaena  feems  to  be  the  moft  refractory  of  all  the 
fcmimetals.  2.  The  calx  of  regulus  of  antimony  is 
foluble  by  alkalies  in  the  moift  way,  but  that  of  mo- 
lybdaena is  not. 

X.  Jcio  of  Tungsten  or  Wolfram. 
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Properties       Mr  Luyart,  who  has  examined  this  mineral,  gives 

oftungften.  t]ie  following  account  of  it.     1.  It  is  infufible  by  the 

blow-pipe,  though  the  angles  of  the  pieces  into  which 

it  is  broken  are    thereby  rounded.     2.   It  effervefces 

with  microcofmic  fait,  and  melts  before  the  blow-pipe 

into  a  reddilh  glafs.     3.  With  borax  it  effervefces  ; 


and  by  the  outward  flame  of  the  blow-pipe  is  changed  Acid  of 
into  a  reddifb  ghfs  ;  by  the  internal  flame  into  a  green-    tungften, 

ifh  one.     4.  Heated  by  itfelf  in  a  crucible,  it  fwellcd,  ,~~v ' 

became  fpongy,  femivitrified,  and  was  attracted  by 
the  magnet.  5.  With  an  equal  part  of  nitre  it  deto- 
nated, or  boiled  up  with  a  blue  flame  round  the  edges, 
and  nitrous  vapours  arofe.  The  mafs  was  foluble  in 
water,  and  let  fall  a  white  precipitate  with  acid.  5.  It 
melted  readily  with  fixed  alkali,  leaving  a  kind  of  black 
matter  in  the  crucible,  and  a  fmaller  quantity  of 
lighter  coloured  fubftance  on  the  filter.  Thefe  refi- 
duums  fhowed  a  mixture  of  iron  and  manganefe.  6. 
With  nitrous  acid  the  filtered  folution  let  tall  a  white 
precipitate,  at  firft  fweet,  but  afterwards  bitterifh  and 
fharp,  and  which  caufed  a  difagreeablc  fenfation  in  the 
throat  ;  and  the  acidity  of  the  folution  of  it  was  ma- 
nifeft,  by  its  turning  the  tincture  of  turnfole  red. 

Having  examine4  the  fubftance  by  means  of  liquids 
in  Mr  Sche'ele's  way,  they  obtained  the  fame  yellow 
powder  which  he  had  characterized  as  the  acid  of 
tnnglten,  along  with  a  very  fmall  refiduum,  which  ap- 
peared to  contain  a  mixture  of  tin.  Proceeding  far- 
ther in  the  analyfis,  they  found  that  wolfram  is  com- 
pofed  of  manganefe,  calx  of  iron,  the  yellow  matter 
called  the  acid  oj  tungjlen  by  Bergman  and  Scheele, 
with  a  very  little  mixture  of  quartz  and  tin,  and  which 
they  confidered  as  accidental.  I40a 

They  now  proceeded  to  examine  the  yellow  matter,  Of  the  yel- 
fuppofed  by  the  two  celebrated  chemifts  juft  mention-  lowmatter, 
ed  to  be  a  fimple  acid  fait,  but  which  turned  out  very  caPed  lts 
different  on  their  inquiries.  In  order  to  procure  a"!  7 
quantity  of  it,  they  melted  fix  ounces  of  wolfram  with 
as  much  vegetable  alkali,  diffolved  the  mixture  in  di- 
ftilled  water,  filtrated  the  liquor,  and  evaporated  it  to 
drynefs.  Thus  they  obtained  a  white  fait  ;  upon 
which,  when  dry,  they  poured  nitrous  acid,  and  fef 
it  to  boil  in  a  fand-bath  ;  by  which  operation  it  be- 
came yellow.  They  then  decanted  the  liquor,  pour- 
ing frefh  acid  upon  the  refiduum  ;  and  repeated  the 
operation  a  third  time  in  order  to  deprive  it  of  all  the 
alkali.  The  remaining  powder  was  then  calcined  in  a 
cupelling  furnace  under  a  muffle,  when  it  came  out 
quite  pure  and  yellow.  The  properties  of  it  wer« 
then  found  to  be  as  follow.  1.  It  is  entirely  infipid, 
and  of  the  fpecific  gravity  of  6.12.  2.  Before  the 
blow-pipe,  it  continues  yellow  in  the  exterior  flame 
even  though  put  on  charcoal ;  but  grows  black  and 
fwells,  though  it  does  not  melt,  in  the  internal  flame. 

3.  In  the  internal  flame  it  forms  a  blue  tranfparent 
glafs  with  microcofmic  fait.  The  colour  vanifhes  in 
the  external  flame,  but  appears  again  in  the  internal 
one  ;  but  by  a  continuance  of  this  operation,  it  at  lafl 
lofes  its  colour  fo  much   that  it  cannot  be  recovered. 

4.  It  effervefces,  and  forms  a  brownifh  yellow  tranf- 
parent glafs  with  borax,  which  keeps  its  colour  in 
both  flames.  6.  When  triturated  with  water,  it  forms 
an  emulfion  which  paffes  through  filters  without  be- 
coming clear,  and  continues  a  long  time  without  any 
depofition.  7.  It  is  infoluble  in  acids,  but  diffolves 
readily  in  the  vegetable  alkali  both  in  the  moift  and  dry 
way  ;  though  the  produce  has  always  an  excefs  of  alkali. 
8.  On  adding  nitrous  acid  in  greater  quantity  than 
what  is  neceflary  to  faturate  this  excefs,  a  white  pow- 
der falls,whichisthe  fame  with  the  acid  of  tungften  dif- 
covered  by  Mr  Scheele ;  but  which  Meffrs  Luyarts  will 
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not  allow  to  be  a  fimple  acid,  though  they  admit  that 
it  contains  one  ;  and  affirm,  that  its  properties  are  va- 
rious according  to  the  circumflances  of  its  precipita- 
tion.    The  properties  of  it,  as  defcribed  by  them,  are 
acid  pro cu- the  following.     1.  It  is  fulible    before  the  blow-pipe, 
ruble  from  exhibiting  the  fame  phenomena  as  the  yellow  matter, 
tungflen.     2.  By  calcination  in  a  little  pot  or  telt,  it  emits  the 
fmell  of  nitrous  acid,  and  turns  yellow  ;  but,  on  cool- 
ing, remains  white,  iniipid,  and  infoluble  ;  and  this 
refiduum  melts  by  itfelf  before  the  blow-pipe.     3.  A 
yellow  colour  is  produced  either  by  vitriolic  or  marine 
acids;    and   the  iiltrated  liquor   affords  a  neutral  fait 
with  bafis  of  fixed  alkali,  according   to  the  nature  of 
the  acid  employed.     If  the  vitriolic  acid  is  employed, 
and  the  operation  performed  in  a  retort,  a  quantity  of 
nitrous  acid  paffes  over.     4.  If,  inftead  of  pouring  the 
acid  on  the  fait,  it  be  poured  upon  its  folution,  no  pre- 
cipitate will  be  formed,  not  even  by  making  the  liquor 
boil,  if  the  quantity  of  acid  is  fmall;  only  the  folution 
lofes  its  fweet  tafle,  and  acquires  more  bitternefs.    On 
pouring  on   a  large  quantity  of  acid,  and  caufing  the 
liquor  boil,  a  yellow  precipitate  is  formed   in  every 
refpecl:  fimilar  to  the  yellow  matter  fo  often  mentioned. 
5.  This  fait  is  completely  diilblvedby  the  boiling  with 
vinegar.     On   leaving  the  folution  to    cool,  a  white 
waxy  matter  adheres  to  the  fides  of  the  veifel ;  which 
being  waflied  and  kneaded  with  the  fingers,  forms  an 
adhelive  mafs  like  bird-lime,  having  a  fat  and  greafy 
tafte.     By  expofureto  the  air  it  acquires  a  dark  grey 
colour,  lofes  its  adhefive  property,  and  becomes  bitter. 
It  dillblves  in  water  ;  and  gives  at  firft  a  fweet,  then  a 
bitter  tafte,  making  the  tincture  of  turnfole    red.     6. 
On  evaporating  the  alkaline  folution  to  drynefs,  pour- 
ing acetous  acid  upon  the  refiduum,  and  then  making 
it   boil,    the  greater  part  of  the  refiduum,    was  dif- 
folved,  and  on  cooling  afforded  feathery  cryftals.    Thefe 
when  edulcorated  had  a  fweet  tafte,  though  lefs  ftrong 
than  that  of  the  former  fait,  which   afterwards  be- 
came bitter.     Their  folution  turned  blue  paper  red  ; 
was  precipitated,  and  became  like  an  emulfion  withfpi- 
rit  of  wine  ;  and  the  refiduum,  which  did  not  diifolve, 
appeared  to  be  of  the  fame  nature.     The  cryftals   dif- 
folved  in  frefh  acetous  acid,  and  communicated  a  blue 
colour  to  the  acid ;  but  this  gradually  difappeared  on 
cooling,  and  a  glutinous  matter  was  depolited   on  the 
fides  of  the  veffel,  which  had   the   properties   of  the 
former  fubftance  of  that  fort.     If,  in  place  of  letting 
the  folution  cool,  it  mould  be  kept  boiling,  the  blue 
colour  difappcars,  and  nothing  is  precipitated.    By  ad- 
ding fpirit  of  wine  when  the  liquor  is  almoft  evapora- 
ted to  drynefs,  a  white  powder  is  precipitated  ;  which 
after  being  edulcorated  with  frefh  fpirit  of  wine,  taftes 
exceedingly  bitter,  and  is  very  foluble  in  water.    This 
folution,  however,  does  not  redden    blue  paper,  nor 
make  a  blue  with  vinegar.     With  vitriolic    acid    its 
folution  is  blue  ;  with  vitriol  of  copper  if  forms  a  white 
precipitate.     All  thefe  falts,  by    calcination,    firft  be- 
come blue,  then  yellow,    and  laftly  white.     7.    On 
pouring  a  quantity  of  lime-water  upon    the  folution  of 
the  precipitate  formed  by  the  nitrous  acid,  as  well   as 
on  thofe  obtained  by  the  acetous  acid,  white   precipi- 
tates were  formed,  all  of  which  were  a  true  regenera- 
ted tungften.     Having  afterwards  impregnated  the  li- 
quors with  fixed  air,  and  boiled  them  in  order  to  pre- 
cipitate the  lime  more  completely,  they  found  in  the 
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folutions,  after  they  were  filtrated  and  evaporated  to  Acid  of 
drynefs,  neutral  falts  formed  of  the  precipitating  acids,  tur.gf-en. 
joined  with  alkaline  and  calcareous  bafes.  This  pro- 
ved, that  both  alkali  and  acid  were  concerned  in  the 
precipitation.  8.  On  pouring  the  vitriolic  folutions  of 
iron,  copper,  and  zinc,  aswell  as  that  of  marine  mercu- 
rial fait,  alum,  and  Pruffian  alkali,  upon  the  folution 
of  the  precipitate  formed  by  the  nitrous  acid,  no  pre- 
cipitation enfues,  and  the  acetous  falts  of  copper  and 
lead  give  white  precipitates  ;  but  the  Pruffian  alkali 
forms  no  precipitate  with  the  acetous  falts.  Hence  it 
appears  that  this  fait  is  not  a  fimple  acid,  but  rather 
a  ialt  compofed  of  the  yellow  matter,  fixed  alkali,  and 
the  precipitating  acid;  and  its  compofition  appears 
more  fully  from  the  following  experiments  with  the 
volatile  alkali. 

1.  The  yellow  powder  difTolves  entirely  in  volatile 
alkali,  but  without  any  perfeclfaturation  taking  place; 
and  the  alkali  always  prevails.  2.  The  folution  being 
fetinafand-bath,  producedneedle-like  cryftals,  which 
had  a  fharp  bitter  tafte,  exciting  a  difagreeable  fen- 
fation  in  the  throat.  Their  folution  turned  the  tinc- 
ture of  turnfole  red,  and  the  liquor  from  which  they 
were  cry ftallized  had  the  fame  properties.  3.  Having 
repeated  this  operation  with  different  quantitiesof  the 
fame  cryftals,  leaving  fome  longer  on  the  fire  than 
others,  folutions  were  obtained,  whole  acidity  was  in 
proportion  to  the  time  they  had  remained  on  the  fire ; 
but  during  the  operation  they  all  emitted  the  fmell  of 
volatile  alkali.  By  calcination  this  alkali  was  entirely 
diffipated,  and  the  refiduum  was  a  yellow  powder,  per- 
fectly limilar  to  that  with  which  the  operation  was  be- 
gun. On  making  ufe  of  a  retort  for  the  operation, 
the  remaining  powder  was  blue.  4.  This  fait  precipi- 
tates the  vitriolic  falts  of  iron,  copper,  zinc,  and  alum, 
calcareous  nitre,  marine  mercurial  fait  ;  the  acetous 
falts  of  lead  and  copper;  and  with  lime-water  regene- 
rates tungften.  The  vitriolic  acid  decompounds  it, 
and  forms  a  blue  precipitate  ;  the  nitrous  and  marine 
acids  produce  a  yellow  ;  but  no  precipitate  is  occafion- 
ed  by  the  Pruffian  alkali. 

Having  poured  nitrous  acid  upon  a  portion  of  the 
folution  with  excefs  of  alkali,  a  white  powder  was  pre- 
cipitated, which,  after  edulcoration,  had  a  tafte  at  firft 
fweet,  but  afterwards  fharp  and  bitter,  and  its  folution 
turned  the  tincture  of  turnfole  red.  This,  on  exami- 
nation, appeared  to  be  a  triple  fait  formed  of  the 
yellow  powder,  volatile  alkali,  and  the  precipitating 
acid. 

The  following  experiments  realize  the  conjecture  of  a  kind  of 
Bergman,  that  the  acid  of  tungften  is  the  bafis  of  a  femimetal 
particular  femimetal 
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1.   "  Having  kept  100  grains  of  the  yellow  powder  f|0mtunS- 


(fays  M.  Luyart)  in  a  Zamora  crucible  well  covered, 
and  fet  the  whole  in  a  ftrong  fire  for  half  an  hour,  it 
became  a  fpongy  mafs  of  a  bluiffi  black  colour,  the 
furface  of  which  was  cryftallized  into  fine  points,  like 
plumofe  antimony,  and  the  iniidc  compact,  and  of  the 
fame  colour.  It  was  too  hard  to  be  broken  in  pieces 
by  the  lingers;  and,  when  ground,  was  reduced  to 
a  dark -blue  colour. 

2,  "  Having  mixed  100  grains  of  the  fame  powder 
with  ico  of  fulphur,  and  put  tlje  mixture  in  a  'Zamo- 
ra crucible  on  a  flrongfire  for  a  quarter  of  an  hour,  it 
came  out  a  dark-blue  mafs,  which  v.ascafily  broke  by 
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the  fingers  ;  and  the  infide  prefented  a  crystallization 
like  needles  as  the  laft,  but  transparent,  and  of  the 
colour  of  a  dark  lapis  lazuli.  This  mafs  weighed  42 
grains,  and  when  placed  on  burning  coals  yielded  no 
Smell  of  fulphur. 

3.  "  Having  put  another  100  grains  of  this  powder 
into  a  Zamora  crucible,  provided  with  charcoal,  and 
well  covered,  and  placed  it  in  a  ftrong  fire,  where  it 
remained  an  hour  and  a  half,  we  found,  on  breaking 
the  crucible  after  it  was  cool  (a),  a  button,  which  fell 
to  powder  between  the  fingers.  Its  colour  was  dark 
brown  ;  and  on  examining  it  with  a  glafs,  there  was 
feen  a  congeries  of  metallic  globules,  among  which 
fome  were  the  bignefs  of  a  pin's  head,  and  when  broke 
had  a  metallic  appearance  at  the  fracture  in  colour  like 
fteel.  It  weighed  60  grains  :  of  courfe  there  was  a  di- 
minution of  49.  Its  fpecific  gravity  was  1 7.6.  Having 
calcined  part  of  it,  it  became  yellow,  with  4.4.*  increafe 
of  weight.  Having  put  one  portion  of  this  fubftance 
powdered,  in  digestion  with  the  vitriolic  acid,  and 
another  with  the  marine  acid,  neither  of  them  hiffered 
more  diminution  than  T£T  of  their  weight  j  then  de- 
canting the  liquor,  and  examining  the  powder  with  a 
glafs,  the  grains  were  ftill  perceived  of  a  metallic  a- 
ipe£t.  Both  the  acid  liquors  gave  a  blue  precipitate 
with  the  Pruflian  alkali,  which  let  us  know  that  the 
fmall  diminution  proceeded  from  a  portion  of  iron 
which  the  button  had  undoubtedly  got  from  the  pow- 
der of  the  charcoal  in  which  it  had  been  fet.  The  ni- 
trous acid,  and  aqua-regia  extracted  likewife  from  two 
other  portions  the  ferruginous  part ;  but  befides,  they 
converted  them  into  yellow  powder,  perfectly  Similar 
to  that  which  he  ufed  in  this  operation. 

4.  <l  Having  put  100  grains  of  gold  and  fifty  of  the 
yellow  powder  in  a  Zamora  crucible  furnifhed  with 
charcoal,  and  kept  in  a  ftrong  fire  for  three  quarters 
of  an  hour,  there  came  out  a  yellow  button  which 
crumbled  in  pieces  between  the  fingers  ;  the  infide  of 
which  Showed  grains  of  gold,  Separated  from  others  o^ 
a  dark-brown  colour.  This  demonstrated  there  had  nc 
been  a  perfect  fufion  and  likewife  that  this  fubftance 
was  more  refractory  with  gold,  fmce  the  heat  which  it 
endured  was  more  than  Sufficient  to  have  melted  it. 
The  button  weighed  1 39  grains  ;  of  courfe  there  was  a 
diminution  of  11  grains.  Having  put  this  button 
with  lead  in  the  cupelling  furnace,  the  gold  remained 
pure  in  the  cupel ;  but  this  operation  was  attended 
with  considerable  difficulty. 

5.  "  Having  made  a  mixture  of  platina  and  yellow 
powder  in  the  preceding  proportions,  and  expofed  it 
to  a  Strong  fire,  with  the  fame  circumstances,  for  an 
hour  and  a  quarter,  it  produced  a  button  which  crum- 
bled with  eafe  between  the  fingers,  and  in  which  the 
grains  of  platina  were  obServed  to  be  more  white  than 
uSual,  and  fome  of  them  changed  fenfibly  in  their  fi- 
gure. This  button  weighed  1 40  grains,  and  of  con- 
fequence  there  had  been  a  lofs  of  10  grains.  When 
calcined,  it  took  a  yellow  colour,  with  very  little  in- 
creafe of  weight ;  and  after  wafhing  it  to  Separate  the 
platina,  there  remained  118  grains  of  a  black  colour.. 


Having  placed  this  portion  again  to  calcine  over  a  Acid  ol 
ftrong  fire  in  a  muffle,  it  Suffered  no  fenfible  alteration  tungften. 
in  weight  or  colour  ;  for  it  neither  grew  yellow,  nor 
took  the  brown  colour  of  the  platina,  but  kept  the  fame 
blacknefs  as  before  it  was  calcined.  It  muft  be  attend- 
ed to,  that  in  the  waihings  there  was  not  fo  much 
care  taken  to  collect  all  the  platina  as  to  deprive  it  of 
the  yellow  colour,  and  for  this  reafon  the  water  car- 
ried off  part  of  the  fine  black  powder :  and  consequent- 
ly the  increafe  which  the  platina  preferved,  after  being 
warned  and  calcined  the  Second  time,  ought  to  be  com- 
puted more  than  the  18  grains  which  it  Showed  by  its 
weight. 

"Having  mixed  the  yellow  powder  with  other  me-- 
tals  in  the  preceding  proportions,  and  treated  them  in 
the  Same  manner,  the  reSult  was  as  follows  : 

6.  "  Withlilveritformedabuttonofawhitiih-brown 
colour,  fomething  Spongy,  which  with  a  few  Strokes 
of  a  hammer  extended  itfelf  eaSily,  but  on  continuing 
them  Split  in  pieces.  This  button  weighed  1 42  grains, 
and  is  the  moSt  perfed  mixture  we  have  obtained, 
except  that  with  iron. 

7.  "  With  copper  it  gave  a  button  of  a  copperifli 
red,  which  approached  to  a  dark  brown,  was  Spongy, 
and  pretty  ductile,  and  weighed  133  grains. 

8.  "  With  crude  or  caft-iron,  of  a  white  quality,  it 
gives  a  perfect  button,  the  fracture  of  which  was  com- 
pact, and  of  a  whitifh  brown  colour  :  it  was  hard, 
harih,  and  weighed  137  grains. 

9.  ".  With  lead  it  formed  a  button  of  a  dull  dark- 
brown,  with  very  little  luftre ;  Spongy,  very  ductile, 
and  Splitting  into  leaves  when  hammered  :  it  weighed 
127  grains. 

10.  "-  The  button  formed  with  tin  was  of  a  lighter 
brown  than  the  laft,  very  Spongy,  Somewhat  ductile, 
and  weighed  138  grains. 

11.  "  That  with  antimony  was  of  a  dark -brown  co* 
lour,  Shining,  fomething  Spongy,  harih,  and  broke  in 
pieces  eafily :  it  weighed  108  grains- 

12.  "  That  ofbifmuth  prefented  a  fracture,  whichi. 
when  Seen  in  one  light,  was  of  a  dark- brown  colour, 
with  the  luftre  of  a  metal ;  and  in  another  appeared 
like  earth,  without  any  luftre  :  but  in  both  caSes  one 
could  diStinguilh  an  infinity  of  little  holes  over  the 
whole  mafs.  This  button  was  pretty  hard,  harih,  and 
weighed  68  grains. 

13.  "  With  manganeSe  it  gave  a  button  of  a  dark 
bluilh -brown  colour  and  earthy  afpect ;  and  on  exa- 
mining the  internal  part  of  it  with  a  lens,  it  refem- 
bled  impure  drops  of  iron:  it  weighed  107  grains." 

XL  Acid  of  4nts. 

Etmulier  is  among  the  firil  authors  who  mentions 
the  existence  of  this  acid,  and  Speaks  of  obtaining  it 
by  distillation.  Nothing  of  its  properties,  however, 
was  known,  until  Margraaf  undertook  to  examine  it ; 
of  whofe  experiments  we  have  an  account  in  the 
Memoirs  oS  the  Berlin  Academy  for  1 749.  Since  his 
time  a  number  of  chemists  have  profecuted  the  Subject 

to 


(a)  "  The  firft  time  we  made  this  experiment,  we  broke  the  crucible  without  letting  it  cool  entirely  ;  and? 
as  foonas  the  matter  was  in  .contact,  with  the  air,  it  took  fire,  and  its  dark  brown  colour,  turned  inftantly  yd?  . 
iow." 
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to  a  confiderably  greater  length  ;  but  Mr  Keir  prefers 
the  refearches  of  Arvidfon,  Bucholtz,  and  Hermbftadt, 
to  the  reft. 

The  acid  in  queftion  is  a  natural  juice  which  the  in- 
fects difcharge  when  irritated,  and  which  is  very  pun- 
gent to  the  fmell  as  well  as  tafte.  Thus  it  may  in- 
ftantlybe  perceived  on  turning  up  an  ant-hill  in  fpring 
or  fummer.  The  formica  riibra  of  Linnaeus  are  thofe 
infects  which  have  hitherto  fupplied  this  acid.  Mr  Ar- 
methodsof  vidfon  advifes  to  collect  them  in  the  months  of  June 
obtaining  ancj  July,  by  laying  fome  fmooth  fticks  upon  an  ant- 
hill; which  being  then  difturbed,  the  ants  will  run 
upon  the  flicks  in  great  numbers,  and  may  then  be 
fwept  off  into  a  velTel  containing  water  until  it  be  full. 
Hermbftadt  collects  them  in  the  fame  manner,  but  into 
a  dry  bottle,  to  avoid  the  evaporation  of  the  fuper- 
fluoiis  liquid.  Bucholtz  having  moiftened  the  infide 
of  a  narrow  necked  glafs  bottle  with  honey  and  water, 
funk  it  into  a  difturbed  ant-hill  until  the  mouth  was 
level  with  the  ground  ;  on  which  the  infects,  allured 
by  the  fmell  of  the  honey,  went  into  the  bottle,  and 
could  not  get  out. 

For  obtaining  the  acid,  Margraaf  employed  diftil- 
lation,  with  the  addition  of  freffi  water.  Thus  he  ob- 
tained, from  24  ounces  of  frelh  ants,  1 1  ounces  and 
two  drachms  of  acid,  fome  volatile  alkali,  empyreuma- 
tic  oil,  and  a  refiduum  containing  earth  and  fixed  fait. 
Arvidfon  made  ufe  of  two  methods  :  One  confifted  in 
diftilling  the  ants  when  dry  ;  from  a  pound  of  which, 
in  this  ftate,  he  obtained  eight  ounces  of  acid  betides 
the  empyreumatic  oil.  His  other  method  was  to  in- 
clofe,  in  a  piece  of  linen,  the  ants  previoufly  cleaned 
by  warning  in  water,  then  to  pour  boiling  water  upon 
them,  and  to  repeat  the  operation  until  it  could  ex- 
tract no  more  acid  ;  which  is  then  obtained  by  fqueezing 
the  linen,  mixing  all  the  liquors,  and  filtering  them. 
Thus  from  a  pound  of  ants  he  obtained  a  quart  of  acid 
liquor,  which  tafted  like  vinegar,  but  was  fpecifically 
heavier.  By  diftillation  Hermbftadt  obtained  from  a 
pound  of  dry  ants  ten  ounces  and  a  half  of  yellow  em- 
pyreumatic liquor,  which  did  not  tafte  more  ftrongly 
acid  than  the  fpirit  obtained  by  diftilling  wood,  on 
which  fwam  three  drachms  of  a  brown  fetid  oil,  in  all 
refpects  like  that  of  hartfhorn.  In  the  retort  was  left 
a  black  refiduum  weighing  one  ounce  fix  drachms, 
which  exhibited  figns  of  containing  volatile  alkali.  By 
diftilling  a  pound  of  ants  with  three  of  water,  according 
to  Mr  Margraaf's  method,  he  obtained  an  acid  liquor 
and  fome  oil  in  the  receiver  ;  and  from  the  furface  of 
that  which  remained  undiftilled,  he  collected  a  drachm 
and  an  half  of  fat  oil. 

The  fpecific  gravity  of  the  acid  liquor  obtained  by 
Mr  Arvidfon's  maceration  was  1,0011  ;  that  of  the 
fame  liquor,  when  diftilled,  1.0075;  and  of  the  acid 
concentrated  by  freezing,  1.04J3.  According  to 
Bucholtz,  the  acid  liquor  thus  obtained  by  macera- 
tion did  not  grow  in  the  leaft  mouldy  in  the  fpace  of 
four  weeks  ;  during  which  it  was  allowed  to  reft  in 
order  to  free  itfelf  perfectly  from  the  impurities  it  con- 
tained. MrHermbftadt,  however,  prefers  Margraaf's 
method  of  diftillation  to  that  of  Arvidfon's  macera- 
tions, not  only  as  being  a  more  perfect  analyfis,  but  as 
lefs  laborious  ;  though  he  finds  fault  alfo  with  Mar- 
graaf's method,  as  diluting  the  acid  too  much,  and  al- 
tering it  fo  that  it  has  not  the  fmell  of  living  ants.  He 
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totally  difapproves  of  the  method  of  diftilling  dried  Acid  of 
ants,  as  the  acid  is  thus  in  a  great  meafure  decom-  ants. 
pofed,  and  the  remainder  united  with  much  oil.  To 
avoid  all  thefe  inconveniences,  he  contrived  another 
method,  namely,  to  exprefs  the  juice  of  the  infects  ;  by 
which  means  he  obtained  at  once  a  concentrated  liquor 
fit  for  diftillation.  In  this  way  he  obtained  from  two 
pounds  of  dried  ants  21  ounces  and  two  drachms  of 
juice,  which  had  a  pungent  and  highly  acid  fmell,  re- 
fembling  the  vapours  of  fluor  acid  ;  in  tafte  refembl:ng 
concentrated  vinegar  and  acid  of  tartar ;  to  which  laft  it 
might  be  compared  for  ftrength  of  acidity.  By  di- 
ftilling eight  ounces  of  this  expreffed  liquor,  he  ob- 
tained fix  ounces  and  a  half  of  clear  acid,  equal  in 
ftrength  to  a  very  concentrated  vinegar.  I503 

The  acid,  when  thus  procured  in  purity,  has  a  pun-  Properties 
gent,  not  unpleafant  fmell,  afharp,  cauftic  tafte,  and  of  tne  rU£%s 
an  agreeable  acidity.  It  reddens  blue  paper,  fyrup  of  acid- 
violets,  and  litmus  ;  blackens  the  vitriolic  acid,  and 
converts  part  of  it  into  a  fulphureous  vapour.  It  is  al- 
fo decompofed  by  diftillation  with  nitrous  acid.  Spirit 
of  fait  likewife,  when  dephlogifticated,  decompofes  it, 
but  not  in  its  ordinary  ftate.  It  does  not  form  fulphur 
by  an  union  with  phlogifton,  but  produces  inflamma- 
ble vapours  by  dilfolving  iron  or  zinc.  By  the  af- 
fiftance  of  a  gentle  heat  it  diftblves  foot,  but  oils  with 
much  more  difficulty,  and  powder  of  charcoal  not  at 
all.  It  does  not  unite  with  vitriolic  ether;  but  in  di- 
ftilling a  mixture  of  this  acid  with  fpirit  of  wine,  Mr 
Arvidfon  faw  fome  traces  of  an  ether,  and  M.  Bu- 
choltz perfectly  fucceeded  in  making  an  ether  by  means 
of  it.  It  unites  with  fixed  alkali,  forming,  according 
to  M.  Margraaf,  a  neutral  fait,  confifting  of  oblong  de- 
liquefcent  cryftals,  from  which  very  little  acid  could 
be  procured  by  diftillation  per  fe,  but  on  adding  con- 
centrated oil  of  vitriol,  a  very  ftrong  and  pure  acid  was 
obtained  ;  from  a  mixture  of  which  with  fpirit  of  wine, 
M.  Bucholtz  readily  obtained  a  true  ether.  With 
mineral  alkali  it  forms  deliquefcent  foliated  cryftals  of 
a  faline  bitter  tafte,  and  foluble  in  twice  their  weight 
of  water.  With  volatile  alkali  it  forms  an  ammonia- 
cal  liquor  ;  which,  according  to  Arvidfon,  cannot  be 
brought  into  a  dry  ftate ;  but  Mr  Arvidfon  fays  he 
has  obtained  cryftals  from  it,  though  very  thin  and 
deliquefcent.  Margraaf  obtained  dry  cryftals  by  uni- 
ting this  acid,  with  chalk  or  coral ;  and  Arvidfon  ob- 
ferves  that  this  fait  is  tranfparent,  cubical,  or  rhom- 
boidal,  nondeliquefcent,  foluble  in  eight  parts  of  water, 
of  a  bitter  tafte,  and  infoluble  in  fpirit  of  wine.  No 
acid  can  be  obtained  from  it  by  diftillation  ferfe.  From 
a  folution  of  magnefia  in  this  acid,  Mr  Arvidfon  ob- 
tained fome  faline  particles  by  depofition,  and  after- 
wards an  efflorefcence  of  tranfparent  fait  riling  round 
a  faline  mafs.  This  fait  had  fcarcely  any  tafte,  was 
foluble  in  \i  parts  of  water,  and  infoluble  in  fpirit  of 
wine.  With  ponderous  earth  the  acid  formed  a  du- 
ller of  biiter  needle-like  cryftals,  which  did  not  deli- 
quefce,  were  foluble  in  four  times  their  quantity  of 
water,  infoluble  in  fpirit  of  wine,  and  when  burnt  gave 
out  a  fmell  like  that  of  burnt  fugar,  leaving  a  coal 
which  eflervcf  ed  with  acid.  It  unites  with  diffi- 
culty to  the  earth  of  ahim,  and  can  fcarcely  be 
faturated  with  it.  It  does  not  precipitate  filver, 
lead,  or  mercury,  from  their  folution  in  nitrons 
acid  ;  whence  it  feeins  to  have  no  affinity  to  the  nia- 
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riiie  acid  :  and  as  it  does  not  precipitate  lime  from  the 
marine  acid,  itfeems  to  have  as  little  with  the  vitriolic. 
From  his  experiments,  however,  Margraaf concluded, 
that  the  acid  of  ants,  in  many  refpects,  though  not  in 
all,  has  a  great  affinity  with  the  acetous  acid.  From 
this  it  is  diftinguifhed  by  forming  different  compounds, 
and  likewife  by  having  different  affinities.  It  dif- 
lod^es  the  acetous  acid  alfo  in  all  inftances,  and  the 
arfeaical  acid  from  cobalt  and  nickel.  It  has  a  great- 
er attraction  for  fixed  alkalies  than  for  lime. 

As  a  folvent  it  acts  but  weakly  upon  copper ;  not 
at  all,  or  very  little,  on  iilver,  lead,  tin,  regulus  of  an- 
timony, or  bifmuth,  but  ftrongly  on  iron  or  zinc.  It 
diflblves,  however,  the  calces  of  copper,  filver,  zinc, 
and  lead,  without  affecting  thofe  of  tin,  regulus  of  an- 
timony, or  bifmuth.  The  calx  of  quickiilver,  accord- 
ing to  Margraaf,  is  revived  by  it.  According  to  Ar- 
vidfon,  it  cryftallizes  with  iron,  zinc,  or  lead ;  does 
not  act  upon  the  regulus  of  antimony,  of  arfenic,  co- 
balt, or  nickel ;  though  it  diifolves  their  calces  as 
well  as  the  precipitate  of  manganefe.  Gold,  mercury, 
and  the  calx  of  platina,  are  not  affected  by  it ;  but  it 
cryftallizes  with  thofe  of  copper,  filver,  lead,  bifmuth, 
and  mercury. 

In  its  ftrcngth  of  attraction,  the  acid  of  ants  ex- 
ceeds thofe  of  vinegar,  borax,  and  the  volatile  fulphu- 
reous  and  nitrous  acids.  Infects  armed  with  flings, 
as  bees,  wafps,  and  hornets,  are  likewife  faid  to  dif- 
charge  a  very  acid  juice  when  irritated  ;  and  Mr  Bon- 
net has  obferved  a  very  ftrong  acid  ejected  by  a  cater- 
pillar which  he  diftinguimes  by  the  name  of  grande  che- 
nille  du  faille  a  qjieu  fourchue.  None  of  thefe,  however, 
have  been  as  yet  particularly  examined. 

XII.  Acit>  of  Apples. 

That  the  juices  of  unripe  fruits  contain  fome  kind 
of  acid  has  been  univerfally  known,  and  attempts  to 
inveftigate  the  nature  of  it  have  been  made  fome  time 
ago :  but  it  is  to  Mr  Scheele  that  we  owe  the  difco- 
very  of  the  particular  acid  now  treated  of.  He  had 
obferved  that  the  juice  of  citrons  contained  a  particu- 
lar acid;  which,  by  being  united  with  lime,  formed  a 
fait  very  infoluble  in  water;  and  which  therefore  by 
means  of  lime  could  be  readily  feparated  from  the 
mucilaginous  part  of  the  juice.  By  adding  vitriolic 
acid  to  this  compound  of  lime  with  the  acid  juice,  al- 
rnoft  in  the  fame  manner  in  which  he  ufed  to  procure 
the  acid  of  tartar,  the  lime  was  again  feparated,  and 
the  pure  acid  of  citrons  obtained.  Proceeding  in  the 
fame  manner  with  other  fruit,  he  found  that  an  acid, 
agreeing  in  every  refpect  with  that  of  citrons,  could 
be  procured  from  the  juice  of  the  ribes  grofularla. 
Examining  the  juice  which  remained  after  the  fe- 
paration  of  the  former  acid  from  the  citrons,  he 
found  that  it  ftill  contained  another  acid  ;  which  being 
faturated  with  more  calcareous  earth,  formed  a  fait 
eafily  foluble  in  water,  and  therefore  remained  fufpend- 
ed  in  the  juice.  To  feparate  this  new  fait,  he  added: 
fome  fpirit  of  wine,  by  which  the  fait  was  precipita- 
ted ;  but  finding  that  it  ftill  contained  much  gummy 
matter,  he  judged  that  it  would  be  proper  to  attempt  a 
feparation  of  this  gum  before  he  precipitated  the  fait. 
For  this  purpofe  he  evaporated  fome  of  the  juice  of  the 
ribes  groflularia  to  the  confidence  of  honey,  diffolving 
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the  mafs  afterwards  in  fpirit  of  wine.  Thus  the  acids,  Acid  of 
which  are  foluble  in  the  fpirit,  were  eafily  feparated  apples, 
by  filtration  from  the  infoluble  gum.  He  then  eva- 
porated the  fpirit,  adding  to  the  remainder  twice  its 
quantity  of  water,  with  as  much  chalk  as  was  necef- 
fary  for  the  .faturation.  The  liquor  was  next  boiled 
for  two  minutes  ;  during  which  the  infoluble  fait  was 
precipitated,  and  the  liquor  feparated  from  it  by  fil- 
tration contained  the  folution  of  chalk  in  the  new 
acid.  To  this  folution  he  added  fpirit  of  wine,  which 
again  precipitated  the  fait,  while  fome  faponaceous 
and  faccharine  matters  remained  diiiblved  in  the  fpi- 
rit. 

Having  thus  at  laft  obtained  the  fait  in  a  ftate  of  pu-  Itsprop'er- 
rity,  he  proceeded  to  examine  its  nature  ;  and  found,  iies- 
1.  That  fome  of  it,  fpread  on  his  nail,  foon  dried, 
and  ailumed  the  appearance  of  varnifh.  2.  It  was 
very  foluble  in  water,  and  turned  litmus  red.  3.  When 
the  folution  had  Hood  fome  days  expofed  to  air,  it  was 
found  to  have  depofited  a  number  of  fmall  cryftals, 
which  could  only  be  diifolved  by  a  quantity  of  boiling- 
water  ;  and  this  fait  Was  alfo  found  to  be  completely 
neutralized,  fo  that,  it  yielded  its  calcareous  earth  to 
a  fixed  alkali.  4.  The  fait  was  decompofed  by  heat- 
ing per  fe  in  a  crucible,  and  left  a  mild  calcareous 
earth.  5.  The  acid  was  feparated  from  the  earth  by 
adding  oil  of  vitriol  diluted  with  water  until  gypfuui 
was  no  longer  precipitated,  and  the  new  acid  was  left 
difengaged,  fo  that  it  could  be  feparated  by  filtration. 
6.  By  this  operation,  however,  all  the  lime  was  not 
precipitated;  fo  that  the  feparation  of  the  acid  was  not 
complete.  7.  He  obferved  that  the  acid  had  a  greater 
attraction  for  lead  than  for  lime ;  and  therefore  made 
ufe  of  the  method  he  had  formerly  difcovered  for  fe- 
parating  the  acid  of  forrel.  To  the  acid  he  added  a 
folution  of  fugar  of  lead  ;  by  which  the  acid  was  preci- 
pitated along  with  the  lead,  and  the  vinegar  was  left  x.lo 
in  the  liquor.  To  this  precipitate,  cleaned  from  How  pro- 
the  acetous  acid  by  filtration,  he  added  vitriolic  acid,  cured  in 
which  expelled  the  weaker  vegetable  one,  and  thus  perfect  pu- 
left  it  quite  pure  and  free  from  any  heterogeneous  rity* 
mixture. 

The  juice  of  apples,  eitherripe  or  unripe,  wasfound 
to  contain  no  acid  of  citrons,  but  a  large  quantity  of 
the  new  acid  ;  which,  being  thus  alone,  he  could  more 
eafily  procure  by  a  lingle  operation.  The  beft  method 
of  procuring  this  he  found  to  be  by  faturating  the 
juice  of  the  apples  with  a  folution  of  fixed  vegetable 
alkali,  and  pouring  a  folution  of  fugar  of  lead  to  that 
of  the  fait  juft  mentioned.  The  effect  of  this  was  a 
double  decompofition,  and  a  precipitate  of  lead  com- 
bined with  the  new  acid.  To  the  edulcorated  pre- 
cipitate he  then  added  a  dilute  vitriolic  acid  till  he- 
could  no  longer  perceive  any  fweet  tafte  in  the  liquor  ; 
for  the  firft  portions  of  the  vitriolic  acid  diffolve  a  part 
of  the  calx  of  lead,  and  impart  a  fweetiih  tafte  to  the 
liquor,  which  is  fenfible,  notwithstanding  its  acidity  ; 
but  when  the  quantity  of  vitriolic  acid  is  fufficient  to 
faturate  the  whole  of  the  calx,  all  the  metal  falls  to  the 
bottom,  and  the  fweetnefs  ceafes;  fo  that  the  acid  is  at. 
once  obtained  pure.  J5ir 

The  acid  of  apples  is  poffieffed  of  the  following  pro-  Pfr?P^J 
perties.     1.  It  cannot  be  cryftallized,  but  always  re-  Stained 
mains  in  a  liquid  ftate  ;  or,  if  much  evaporated,  at-  from  the 
tracts  the  moifture  of  the  air.     2.  With  fixed  alkalies  ju;ce  0f 
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of  all  kinds  it  forms  deliquefcent  falts.  3.  With  cal- 
careous earth  it  forms  fmall  irregularly  lhaped  cryflals, 
which  cannot  be  dillblved  but  in  a  large  quantity  of 
boiling  water  ;  but  if  the  acid  is  fuperabundant,  the 
fait  readily  diilblves  in  lime-water.  4.  It  is  effe&ed  by 
ponderous,  earth  in  the  fame  manner  as  by  lime. 
5.  Earth  of  alum  forms,  with  the  acid  of  apples,  a  fait 
not  very  folublein  water.  6.  With  magnefia  the  acid 
forms  a  deliquefcent  fait.  7.  Iron  is  dillblved  into  a 
brown  liquor,  which  does  notcryilallize.  8.  The  fo- 
lution  of  zinc  affords  fine  cryflals.  9.  On  other  me- 
tals it  has  no  remarkable  effects.  From  the  acid  of 
citrons  it  differs,  r.  The  acid  of  citrons  fhoots  into 
fine  cryflals.  2.  The  acid  of  apples  can  be  eafily  con- 
verted into  that  of  fugar,  which  Mr  Scheele  could  not 
accompliih  with  that  of  citrons  ;  though  Mr  Weftrumb 
has  fince  done  it.  3.  The  fait  formed  with  the  citron 
acid  and  lime  is  almoffc  infoluble  in  water  ;  but  that 
with  acid  of  apples  and  lime  is  eafily  foluble.  4.  Acid 
of  apples  precipitates  mercury,  lead,  and  filver  from 
their  folution  in  nitrousacid,  and  likewife  the  folution 
of  gold,  when  diluted  with  water;  but  the  acid  of 
citrons  does  not  alter  any  of  thefe  folutions.  5.  The 
acid  of  citrons  feem  to  have  a  greater  attraction  for 
lime  than  that  of  apples. 

It  is  remarkable  that  this  acid  is  the  firft  produced  in 
the  procefs  for  making  fugar.  If  .a  diluted  acid  of 
nitre  be  drawn  off  from  a  quantity  of  fugar  until  the 
mixture  becomes  a  little  brown,  which  is  a  fign  that 
all  the  nitrous  acid  is  evaporated,  the  fyrup  will  be 
found  to  have  acquired  a  fourifh  tafle  ;  and  if,  by 
means  of  lime,  we  next  feparate  all  the  acid  of  fugar, 
another  will  ftill  remain,  which  diffolves  the  calcareous 
earth.  When  this  acid  is  faturated  with  chalk,  and 
the  folution  filtered  and  mixed  with  fpirit  of  wine,  a 
coagulation  takes  place.  On  feparating  the  curdled 
part  by  means  of  a  fieve,  diffolving  it  in  water,  and 
then  adding  fome  vinegar  of  lead,  the  clax  of  lead  will 
be  precipitated  ;  and  if  the  new  acid  is  then  feparated 
from  the  metal  by  means  of  diluted  oil  of  vitriol,  it 
will  be  found  to  poffefs  all  the  properties  of  the  acid 
of  apples,  and  is  indeed  the  fame.  The  fpirit  of  wine, 
which  has  been  employed  to  precipitate  the  calcare- 
ous fait,  leaves  on  evaporation  a  refiduum  of  a  bitter 
tafle,  very  deliquefcent,  and  fimilar  to  the  faponaceous 
extract  of  the  citron. 

The  following  are  the  remits  of  Mr  Scheele's  ex- 
periments with  the  nitrous  acid  upon  different  fub- 
ftances. 1.  From  £irm  arabic  he  obtained  both  the 
acid  of  apples  and  of  fugar.  2.  The  fame  products 
were  obtained  from  manna,  3.  From  fugar  of  milk 
he  obtained  not  only  its  own  peculiar  acid,  but  thofe 
of  apples  and  fugar.  4.  Gum  tragacanth,  during  its 
folution  in  nitrons  acids,  lets  fall  a  white  powder, 
which  was  found  to  be  the  acid  of  the  fugar  of  milk. 
This  gum  contained  alfb  the  acid  of  apples  and  of  fu- 
gar, and  a  fait  formed  from  lime  and  the  acid  of  ap- 
ples. 5.  Starch  left  an  undillolved  matter;  which  be- 
ing feparated  by  filtration,  and  warned,  refembled  a 
thick  oil  like  tallow,  which,  however,  was  found  to  be 
very  foluble  in  fpirit  of  wine.  By  dilHllation  he  obtain- 
ed from  this  oily  matter  an  acid  fimilar  to  that  of  vine- 
gar, and  an  oil  which  has  the  fmell  of  tallow,  and  con- 
geals by  cold;  and,  befides  thefe  fubftances,  he  found 


that  ftarch  yielded  the  acids  of  apples  and  fugar.  Acid  of 
6.  From  the  root  of  falephe  obtained  the  acid  of  ap-  apples, 
pies,  with  a  large  quantity  of  calcareous  faccharine 
fait.  7.  Extract  of  aloes  indicated  the  exiftence  of 
the  acids  of  fugar  and  apples,  and  loft  the  greateft 
part  of  its  bitter  tafle.  During  the  digeftion  a  refi- 
nous  matter  was  feparated,  which  fmelled  like  flowers 
of  benzoin,  and  took  fire  on  being  heated  in  a  re- 
tort. 8.  Extract  of  colocynth  was  converted  by  ni- 
trous acid  into  a  refinous  fubftance,  and  ihowed  foine 
figns  of  containing  acid  of  fugar,  9.  The  extracts 
of  Peruvian  bark  and  of  the  other  plants  examined  by 
Mr  Scheele,  gave  both  the  acids  of  apples  and  fugar. 
10.  Thefe  two  acids  were  likewife  obtained  from  an 
infnfion  of  roafted  coffee,  evaporated  to  the  confiftence 
of  a  fyrup.  11.  The  fame  products  were  obtained 
from  an  extract  of  rhubarb,  which  yielded  alfo  a- 
relinous  matter.  12.  Juice  of  poppies  afforded  the 
fame  refults.  13.  Extract  of  galls  did  the  fame. 
14.  The  effential  oils  afforded  little  or  none  of  the- 
acids  ;  but  the  oil  of  parfley-feeds  feemed  to  be 
entirely  convertible  into  them.  15^  With  a  very 
concentrated  acid  he  was  able  alfo  to  decompofe  ani- 
mal fubftances.  From  glue  he  thus  obtained  fine 
cryflals  of  acid  of  fugar,  anil  afterwards  acid  of  apples, 
Ifinglafs,  whites  and  yolks  of  eggs,  afforded  the  fauie 
products.  From  all  thefe  fubftances,  efpecially  the 
laft,  a  fat  matter  was  feparated:  but  it  was  remarkable 
that  the  gas,  expelled  during  the  procefs,  was  com- 
pofed  of  a  little  fixed  air,  a  great  quantity  of  phlo- 
gifticated  air,  and  very  little  nitrous  air,  whereas  no 
phlogifticated  air  is  obtained  in  the  ufual  procefs  for 
preparing  acid  of  fugar.  lie  obferved  alfo  that  in 
the  procefs  for  this  acid,  a  fmall  quantity  of  vinegar 
is  found  in  the  receiver.  He  could  not  obtain  the 
acid  of  fugar  from  the  faponaceous  extract  of  urine  ; 
but  got  inftead  of  it  a  fait,  which,  when  completely 
purified,  refembled  exactly  the  flowers  of  benzoin. 
The  fame  fait  is  precipitated  in  abuHdance  by  adding 
to  the  extract  of  urine  a  little  vitriolic  or  marine 
acid;  and  Mr  Scheele  had  already  remarked  that  the 
fame  fait  is  obtained  in  the  diflillationof  fugar  of  milk. 

From  the  various  experiments  which  have  been  made  of  thena- 
on  this  acid,  it  feems,  according  to  Mr  Kcir,  to  be  in  tureof  this 
an  intermediate  ftate  betwixt  acid  of  tartar  and  acid  ac'd- 
of  fugar.  This,  however,  ought  not  to  prevent  it 
from  being  accounted  a  feparate  and  diftinct  acid, 
otherwife  we  might  confound  all  the  vegetable  acids 
with  one  another.  It  approaches  more  nearly  to  the 
nature  of  acid  of  milk  than  of  any  other.  From  this 
alfo,  however,  it  is  diftingnifhed,  becaufe  the  fait 
formed  by  the  union  of  acid  of  milk  with  lime  is  fo- 
luble in  fpirit  of  wine,  but  not  that  from  l:me  and 
the  acid  of  apples.  According  to  Mr  Hermbftadt,  if 
three  parts-of  fmoking  nitrous  acid  be  abftractcd  from 
one  part  of  fugar,  and  if  the  brown  acid  mafs  which 
remains  in  the  re, to  11  be  diluted  with  fix  times  its 
weight  ofdiftilled  water,  and  faturated  with  chalk, 
two  compounds  will  be  formed  ;  one  confining  of  the 
acids  of  tartar  and  lime,  which  will  precipitate;  and 
the  other  of  lime  and  the  acid  of  apples,  which  will 
remain  fufpended.  If  the  calcareous  earth  be  prcci- 
tated  from  this  latter  folution  by  adding  acid  of  fu- 
gar, a  pure  acid  of  apples  will   be  left  in  the  liquor  : 
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and  he  further  informs  us,  that  this  acid  of  apples  may 
be  changed  entirely  into  thofe  of  fugar  and  vinegar, 
by  means  of  llrong  nitrous  acid. 

XIII.  Jcetous  Acid. 

It  is  generally  believed,  that  the  combination  of 
this  acid  with  volatile  alkali  is  altogether  incapable 
of  cryftallization ;  bur  Scheffer  and  Morveau  inform 
us,  that  it  may  be  reduced  into  fmall  needle-fha- 
ped  cryftals,  when  the  fpiritus  Mindereri  is  evapo- 
rated to  the  confidence  of  a  fyrup,  and  left  expofed 
to  the  cold.  The  fait  has  a  very  iharp  and  burn- 
ing talte,  but  a  confiderable  quantity  is  loft  during 
the  evaporation.  Wtftendorf,  by  adding  his  concen- 
trated vinegar  to  volatile  alkali,  obtained  a  tranfparent 
liquor  which  did  not  cryftallize.  By  diftillation  it 
went  over  intirely  into  the  receiver,  leaving  a  white 
fpot  on  the  retort.  A  (aline  tranfparent  mafs,  how- 
ever, appeared  in  the  receiver  under  the  clear  fluid. 
On  feparating  it  from  the  liquid,  and  expoling  it  to 
a  gentle  heat,  it  melted,  threw  out  white  vapours, 
and  in  a  few  minutes  (hot  into  (harp  cryftals  refem- 
bling  nitre.  Thei'e  remained  unchanged  in  the  cold  ; 
but  when  melted  with  a  gentle  warmth,  fmoked  and 
evaporated.  Their  tafte  was  firft  (harp  and  then 
fweet. 

The  fait  formed  by  uniting  acetous  acid  with  cal- 
careous earth  has  a  (harp  bitter  tafte,  and  (hoots  in- 
to cryftals  fome what  refembling  ears  of  corn.  Thefe 
do  not  deliquate  in  the  air,  unlefs  the  acid  has  been 
fuperabundant.  They  are  decompofed  by  diftillation 
per  ft,  the  acid  coming  over  in  white  inflammable  va- 
pours fmelling  like  acetous  ether,  fomewhat  empy- 
reumatic,  and  condeniing  into  a  reddilh  brown  li- 
quor. By  rectification  this  liquor  becomes  very  vo- 
latile and  inflammable  ;  on  adding  water,  it  acquires 
a  milky  appearance,  and  drops  of  oil  feem  to  fwim  upon 
the  furface  ;  a  reddilh  brown  liquor,  with  a  thick  black 
oil,  remain  after  rectification  in  the  retort.  On  mix- 
ing this  calcareous  fait  with  that  of  Glauber,  a  double 
decompolition  takes  place  ;  we  have  a  gypfum  and 
the  mineral  alkali  combined  with  acetous  acid.  By 
calcination,  the  mineral  alkali  may  be  obtained  from 
this  fait  in  a  ftate  of  purity.  This  acetous  calcareous 
fait  is  not  foluble  in  fpirit  of  wine. 

On  faturating  this  acid  with  magnefia,  and  evapo- 
rating the  liquor,  we  abtain  a  vifcid  faline  mafs  like 
mucilage  of  gum  arabic,  which  does  not  (hoot  into 
cryftals,  but  deliquefces  in  the  air.  It  has  a  fweetifh 
tafte  at  firft,  but  is  afterwards  bitter.  It  is  foluble  in 
fpirit  of  wine,  and  parts  with  its  acid  by  diftillation 
without  addition. 

Acetous  acid  dilTolves  zinc  both  in  its  metallic  and 
calciform  ftate,  and  even  when  mixed  with  other  me- 
tals. By  concentrated  vinegar  the  zinc  is  dilfolved 
with  great  heat,  fulphureous  fmell,  and  exhalation  of 
inflammable  matter.  By  this  union  we  obtain  a  con- 
gealed mafs,  which  on  dilution  with  water  (hoots  into 
oblong  (harp  cryftals  at  the  firft  cryftallization,  and 
afterwards  into  cryftals  of  a  ftellatedform.  From  this 
liquor  indeed  cryftals  of  various  forms  have  been  ob- 
tained by  different  chemifts.  Monnet  obtained  from 
it  a  pearl-coloured  fait  in  friable  talky  cryftals;  which 
When  thrown  on  the  coals,  fulminated  a  little  at  firft, 
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and  gave  a  bluiih  flam^  and  then  melted,  letting  its  Acetous 
acid  efcape,  while  a  yellow  calx  remained,  Hellot  acid, 
informs  us,  that  this  fait  by  diftillation  per  fe  in  wa-  *"""" v~*-~' 
ter,  affords  an  inflammable  liquor,  and  an  oil  at  firft 
yellow  and  then  green,  with  white  flowers  burning 
with  a  blue  flame.  Weftendorf  obtained  no  oil  in  this 
diftillation,  but  fome  acetous  acid  ;  a  fweet-tafted  em- 
pyreumatic  liquor  impregnated  with  zinc ;  fweet 
flowers,  or  fublimate,  foluble  in  water,  and  burning 
with  a  green  flame.  On  applying  a  ftronger  heat, 
the  zinc  was  fublimed  in  its  metallic  form,  leaving  a 
fpongy  coal  at  the  bottom  of  the  retort.  The  folu- 
tion  gives  a  green  colour  to  fyrup  of  violets,  lets  fall 
a  white  precipitate  on  the  addition  of  alkalies  or  an 
infulion  of  galls.  It  is  not  precipitated  by  common 
fait,  vitriolated  tartar,  vitriolic  or  marine  acids,  blue 
vitriol,  or  corroiive  fublimate  ;  but  forms  a  red  pre- 
cipitate when  added  to  afolution  of  gold  ;  a  white  pre- 
cipitate with  folution  of  filver  ;  a  cryftalline  pearly 
precipitate  with  iolution  of  mercury  ;  and  cryftalline 
precipitates  with  folutions  of  bifmuth  and  tin.  Ac- 
acording  to  Bergman,  it  is  decompofed  by  acid  of  ar- 
fenic.  ■  15I? 

Though  regulus  of  arfenic  is  not   foluble  in    this  Its  pheno. 
acid,  its  calx   may  be  diflblved  either  in  common  or  m^3  wi'k- 
diftilled  vinegar.  M.  Cadet  obtained  a  fmoking  liquor  arfenic- 
by  diftillation  from  a  mixture  of  white   arfenic   and 
terra  foliata  tartari.     This  experiment  has  been  re- 
peated by  the  chemifts  of  Dijon,  and   attended  with 
the  following  curious  circumftances.     "   We  digefted 
(fay  they),  in  a  fand-bath,  five  ounces  of  diftilled  vi- 
negar on  white  pulverized  arfenic  ;  the  filtrated  liquor 
was  covered,  during  evaporation,  with  a  white  faline 
cruft.     Of  this  fubftance  were  formed  1 50  grains  ;  on 
which    fixed  alkali  appeared  to  have  no  effect.,  and 
which  was  at  firft  confidered  as  pure  arfenic.     How- 
ever, a  cat,  which  had  fwallowed  72  grains  of  it,  was 
only  affect ed  with  vomitings  that  day  and    the  next,      ,.ao 
and  afterwards  perfectly  recovered.     A  fimilar  dofe  Vinegar 
was  given  to  a  little  dog ;  but  as  he  ran  away,  the  fuppofed  to 
effect  it  had  upon  him  could  not  be  difcovered  ;  but  be  an  anti- 
he  returned    afterwards  in  good   health,  and   never  doteagainft 
(howed  any  uneafmefs  :  whence  it  may  be  concluded,  arfemc* 
that  vinegar  is  in  fome  meafure  an  antidote  againft  the 
pernicious  qualities  of  arfenic. 

"  On  rediffolving  this  faline  cruft  in  pure  water, 
filtering  and  mixing  it  with  liquid  alkali,  an  irregu- 
larly cryftallized  fait  was  formed  in  it  after  a  few  days 
(landing.  By  this  fait  a  yellow  precipitate  was  thrown 
down  from  the  nitrous  folution  of  filver ;  whereas  the 
folution  of  arfenic  and  terra  foliata  tartari  threw  down, 
a  white  one. 

"  Equal  parts  of  terra  foliata  tartari  and  arfenic,  di- 
ftilled in  a  retort,  gave  firft  a  fmall  quantity  of  limpid 
liquor  with  a  penetrating  fmell  of  garlic,  and  which 
had  the  property  of  reddening  fyrup  of  violets  i  while 
folution  of  arfenic  in  water  turns  that  fyrup  green. 
The  vinegar  which  now  arofewas  not  faturated  when 
arfenic,  but  effervefced  ftrongly  with  fixed  alkali,  with 
which  it  became  turbid,  but  did  not  let  fall  any  pre- 
cipitate. On  changing  the  receiver,  there  came  over  a 
reddilh  brown  liquor,  accompanied  with  thick  vapours, 
diffufing  an  intolerable  fmell,  in  which  that  of  arfenic 
could  fcarcely  be  diftinguilhed.  On  continuing  the 
operation,  a  black  powder  fublimed  into  the  neck  of 
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the  retort,  together  with  a  little  arfenic  in  its  metal- 
lic form,  and  a  matter  which  took  fire  by  a  lighted 
candle  like  fulphur. 

"  The  red  liquor  flill  preferved  its  property  of  fmo- 
king  though  cold  ;  diffuiing  at  the  fame  time  its  pe- 
culiar and  abominable  fetor,  from  which  the  apart- 
ment could  fcarcely  be  freed  in  feveral  days.  This 
liquor  does  not  alter  the  colour  of  fyrup  of  violets, 
but  effervefces  flightly  with  fixed  alkali,  letting  fall 
at  the  fame  time  a  yellow  precipitate,  which,  however, 
difappeared  on  an  attempt  to  feparate  it  by  filtration. 

t(  M.  Cadet  had  obferved,  that  the  fmoking  liquor 
of  arfenic  did  not  kindle  at  the  approach  of  a  lighted 
candle  ;  but  that,  on  pouring  it  from  the  receiver  into 
another  velle],  it  bad  kindled  the  fat  lute  with  which 
the  janclures  had  been  clofed,  and  which  had  been 
dried  during  the  operation  :  but  we,  being  defirous 
of  examining  more  fully  the  nature  of  the  red  liquor 
which  collects  at  the  bottom,  and  has  the  appearance 
of  oil,  having  decanted  that  which  fwims  on  the  top, 
and  poured  the  remainder  on  a  filter  of  paper, 
before  many  drops  had  paCTed,  there  arofe  a  thick 
fmoke  forming  a  column  from  the  veflel  to  the  ceiling  ; 
a  (light  ebullition  was  perceived  at  the  fides  of  the  vef- 
fel,  and  a  beautiful  rofe-coloured  flame  appeared  for 
a  few  moments.  The  paper  filter  was  burnt  at  one 
fide,  but  moft  of  it  was  only  blackened.  After  the  flame 
was  extinguifhed,  a  fat  reddifh  matter  remained  :  which 
being  melted  on  burning  coals,  fwelled  confiderably, 
emitting  a  white  flame.  It  then  funk,  and  left  on  the 
coal  a  black  fpot,  which  could  not  be  effaced  but  by 
the  moft  vehement  fire. 

"  At  the  time  thefe  obfervations  were  made,  the 
liquor  had  been  diftilled  for  three  weeks,  and  the  bot- 
tle frequently  opened.  The  inflammability  could  not 
proceed  from  the  concentration  of  the  vinegar  :  for 
the  rofe-colour  of  the  flame,  the  precipitation  of  the 
fublimate,  and  the  fixity  of  the  fpot  remaining  on  the 
coal,  evidently  fhowed  that  the  two  fubftances  were  in 
a  ftate  of  combination  ;  which  is  alfo  further  evinced 
by  the  lofs  of  the  inflammable  property  when  the  li- 
quor was  decompofed  by  fixed  alkali. — The  fmell  of 
the  liquor,  however,  though  fo  intolerably  fetid,  was 
attended  with  no  other  inconvenience  than  a  difa- 
greeable  fenfation  in  the  throat,  which  further 
ftrengthens  the  fufpicion  that  vinegar  is  an  antidote: 
againft  arfenic. 

"  The  faline  brown  mafs  remaining  in  the  retort 
was  partly  diflblved  by  hot  water  ;  and  the  filtrated  lix- 
ivium was  very  limpid,  but  emitted  the  peculiar  fmell 
of  the  phofphoric  liquor.  By  evaporation  it  yielded 
a  fait  which  did  not  deliquefce  in  the  air,  of  an  ir- 
regular fhape ;  and  which  being  put  on  burning  coals, 
did  not  fmell  fenfibly  of  arfenic  ;  loft  its  water  of  cry- 
ftallization  ;  and  became  mealy  and  white  without  be- 
ing diffipated  by  heat.  On  expoling  the  refiduum  to 
the  air,  it  was  found  next  day  refolved  into  a  liquor  ; 
whence  it  is  probable  that  moft  of  it  was  compofed  of 
cryftallized  alkali,  having  received  from  the  decompo- 
fitionofthe  vinegar  as  much  fixed  air  as  was  necef- 
fary  for  its  cryftallization." 

This  acid  does  not  aft  upon  mercury  in  its  metal- 
lic ftate,  but  dillblves  the  mercurial  calces,  as  red  pre- 
cipitate, turbith  mineral,  and  the  precipitate  formed 


by  adding  fixed  alkali  to  a  folution  of  mercury  in  ni- 
trous acid  ;  with  all  which  it  forms  white,  lhining, 
fcaly  cryftals,  like  thofe  of  fedative  fait. 

Vinegar  does  not  act  upon  filver  in  its  metallic  ftate, 
but  readily  dillblves  the  yellow  calces  precipitated 
from  its  folution  in  nitrous  acid  by  microcofmic  fait 
and  volatile  alkali.  By  the  help  of  a  boiling  heat  al- 
fo it  very  copiouily  diilblves  the  precipitate  obtained 
by  means  of  a  fixed  alkali.  The  kit  mentioned  folu- 
tion yields  mining,  oblong,  needle-fhaped,  cryftals, 
which  are  changed  to  a  calx  by  means  of  feveral  acids, 
efpecially  the  muriatic.  The  filver  is  thrown  down  in 
its  metalic  form  by  zinc,  iron,  tin,  copper,  and  quick- 
filver. 

Though  the  acetous  acid  has  no  effect  upon  gold  in 
its  metallic  ftate,  yet  a  folution  of  this  metal  is  de- 
compofed by  crude  vinegar,  which  produces  both  a 
metallic  precipitate  and  dark  violet-coloured  powder. 
Diftilled  vinegar  throws  down  the  gold  in  its  metallic 
form.  The  precipitate  by  fixed  alkali  digefted  with 
acetous  acid  is  of  a  purple  colour.  This,  as  well  as 
fulminating  gold,  is  dillblved  by  Weftendorff  s  con- 
centrated vinegar  ;  the  fulminating  gold  very,  eafily. 
The  folution  is  of  a  yellow  colour  ;  and  with  volatile 
alkali  affords  a  yellow  precipitate  ;  with  lixivium  fan- 
guinis,  a  blue  one  ;  both  of  which  fulminate.  The 
dry  fait  of  gold  diifolves  in  the  acetous  acid,  and  pro- 
duces oblong  yellow  cryftals. 

This  acid  has  no  effect  on  fat  oils,  farther  than  that 
when  diftilled  together,  fome  mixture  takes  place,  as 
the  Abbe  Rozier  has  obferved.  Neither  does  diftil- 
led vinegar  act  upon  effential  oils,  though  M.  Weften- 
dorff's diftilled  vinegar  diflblved  about  a  fixth  part  of 
oil  of  rofemary,  and  about  half  its  weight  of  cam- 
phor. The  latter  folution  was  inflammable,  and  let 
fall  the  camphor  on  the  addition  of  water.  The  a- 
cid  diflblves  all  ths  true  gums,  and  fome  of  thofe  cal- 
led gum-refms,  after  being  long  digefted  with  them. 
By  long  boiling,  Boerhaave  obferves,  that  it  dillblves 
the  bones,  cartilages,  flefh,  and  ligaments  of  animals. 

The  concentration  of  this  acid  may  be  effected  by 
combining  it  with  alkalies,  earths,  and  metals.  By 
combining  it  with  copper,  and  then  cryftallizing  and 
diftilling  the  compound,  we  obtain  the  acid  in  the 
higheft  ftate  of  concentration  in  which  it  is  ufually 
met  with.  To  produce  this  ftrong  acid,  we  have 
only  to  diftill  verdegris,  or  rather  its  cryftals  in 
a  retort.  The  operation  muft  be  begun  by  a  very 
gentle  fire,  which  brings  over  an  aqueous  liquor.  This 
is  to  be  fet  afide,  in  order  to  procure  the  more  con- 
centrated acid,  which  comes  over  with  a  ftronger  fire. 
On  changing  the  receiver,  and  augmenting  the  heat, 
we  obtain  a  very  ftrong  acid  which  comes  over  partly  in 
drops,  and  partly  in  white  vapours.  It  is  called  radical 
vinegar,  or  fometiines  fpirit  of  Venus,  and  has  a  very 
pungent  fmell,  almoft  as  fiiffbcatfng  as  that  of  volatile 
fulphureous  acid.  As  the  laft  portions  ot  it  adhere 
pretty  flrongly  to  the  metal,  we  are  obliged  to  raife 
the  heat  to  fuch  a  degree  as  to  make  the  retort  quite 
red  in  order  perfectly  to  feparate  them.  Fence  ibme 
part  of  the  metal  is  raifed  along  with  the  acid,  w  hich, 
diflblving  in  the  receiver,  gives  the  liquor  a  greenifh 
colour;  but  from  this  it  may  be  eafily  freed  by  a  fe- 
cond  diftillation;  when  it  rifes  with  a  very  gentle  heat, 
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ami  becomes  extremely  white.  Crystal's  of  verdegris 
afford  about  one  half  tlieir  weight  of  radical  vinegar; 
but  verdegris  i'tfclf  much  lefs,  and  of  a  more  oily  qua- 
lity. 

if  this  acid  be  heated  in  a  wide-mouthed  pan,  and 
fire  applied  to  it,  it  will  burn  entirely  away  like  fpirit 
of  wine.  This  obfervation  we  owe  10  the  count  de 
Lauragais,  who  has  likewife  obferved,  that  it  is  capa- 
ble ofcryftallization.  This,  however,  takes  place  only 
with  the  laft  portions  which  came  over,  and  the  cryftals 
appear  in  the  form  of  plates  or  needles.  The  mar- 
quis de  Courtrivon,  who  has  repeated  and  confirmed 
the  experiment  of  the  count  dc  Lauragais,  fuppofes 
this  phenomenon  to  be  owing  to  a  fnlphur-like  mixture 
of  acetous  acid  and  phlogilton.  Leonhardi  fuppofes 
£.n  analogy  between  thefe  cryftals  and  the  white  fait  of 
copper  expelled  at  the  end  of  tli'e  operation  by  the 
count  de  LafTone.  This  fait  was  at  iirlt  very  white, 
and  fixed  on  the  neck  of  the  retort  pretty  thick  ;  but 
unlefs  quickly  collected,  was  foon  deftroyed  by  the 
iucceeding  vapours.  When  expofed  to  the  air,  it 
attracts  moxfture,  and  runs  into  a  greenith  liquid. 
It  is  uncommonly  light,  and  in  fuch  fmall  quantity, 
that  fcarce  five  or  fix  grains  can  be  collected  from  a 
pound  of  verdegris.  Its  tafte  is  acid,  anftere,  very  un- 
pleafant  and  permanent.  It  readily  and  totally  dif- 
falves  in  water,  and  partially  in  fpirit  of  wine,  leaving 
a  yellow  powder  totally  foluble  in  volatile  alkali,  and 
which  burns  with  a  green  flame.  From  this  fait,  vola- 
tile alkali  acquires  a  blue  colour,  and  litmus  a  red 
one  ;  and  thus  it  difcovers  itfelf  to  be  compofed  of 
acetous  acid  and  copper. 

Experience  has  mown  that  radical  vinegar  differs 
coniiderably  in  its  properties  from  the  common  acid. 
It    has  a    greater  attraction  for  alkalies,  forms  with 
them  more  perfect  combinations,  and  is  lefs  volatile. 
"  M.  Berthollet  obferves,  that  when  vinegar  concentra- 
'  ted  by  froft  and  radical  vinegar,  are  reduced  to  equal 
densities,  hy  adding  water  to  the  heavier  of  the  two,  they 
differ  very  much   both  in  fmell  and  tafte.     LafTone 
found,    that  radical   vinegar  formed  a   cryftallizable 
compound  with  volatile  alkali  ;  and  Berthollet  has  ob- 
ferved  the  fame  with  regard  to  fixed  vegetable  alkali. 
The  cryftals  of  the  latter  with  radical  vinegar  were 
flat,  tranfparent,  and  flexible,  flowly  deliquefcentin  the 
air.     On  comparing  the  falts  formed  by  the  two  acids, 
he  found,  that  the  acetous  fait  rendered  the  fy rup  of 
violets  green  ;  but  its  colour  remained  unaltered  with 
that  made  with  radical  vinegar.     The  latter  alfo  re- 
quired a  ftronger  fire  to  expel  part  of  its  acid  ;  it  was 
alfo  whiter,  and  had  a  lefs  acid  tafte.     On  pouring 
radical  vinegar  on  the  acetous  fait,  the  folution  afford- 
ed, by  evaporation  and  cryfiallization,  a  fait  perfectly 
fimilar  to  that  procured  directly  from  radical  vinegar 
and  fixed  alkali.     On  diftilling  the  mixture,  the  radi- 
cal vinegar  appeared  to  have  expelled  the  common  a- 
cetous  acid,  as  the  liquor  which  came  over  effervefced 
with  vegetable  alkali,  and  formed  with  it  a  terra  foli- 
ata  tartari. 

f*  It  feems  probable  (fays  Mr  Keir),  that  the  radi- 
cal vinegar  contains  a  larger  portion  of  the  aerial  prin- 
ciple than  the  common  acetous  acid  ;  by  which  it  un- 
dergoes a  change  fimilar  to  that  of  marine  acid,  when 
brought  into  that  ftate  in  which  it  is  faid  to  be  de- 


tan. 


phlogiilicated.     This  air  it  may  acquire  from  the  me-  Acetous 

tallic  calx,  which  being  deprived  or  its  air  is  reduced  acid. 

to  its  metallic  ftate.     Thoi'e  who  believe  in  the  phlo-  '       v       ' 

gifton  of  metals,  may  fay  that  the  acid  is  dephlogifti- 

cated  by  imparting  its  phlogifton  to  the  metal,  which 

is  thereby  metallized.  It  appears,  however,  to  be  very 

diftinct  from  common  acetous  acid,  and  deferves  to 

have  its  properties  and  compounds  farther  inveftiga- 

ted."  _  IJ29 

Concentrated  acetous  acid,  of  a  great  degree  of  Howtoob- 
ftrength  may  alfo  be  obtained  by  diftilling  terra  folia-  tain  it  pure 
ta  tartari  with  vitriolic  acid  ;  but  Leonhardi  obferves,  fr"m  terra 
that  the  acid  thus  obtained  is  always  more  or  lefs  con-  f°liatat&r- 
taminated  with  the  volatile  acid  of  fulphur.  He  ob- 
ferves alfo,  that  the  method  propofed  of  feparating 
the  fulphureous  acid  by  a  fecond  diftillation  from  fait 
of  tartar  is  not  effectual,  becaufe  the  fulphureous  acid 
has  lefs  attraction  for  alkalies  than  the  acetous.  Wef- 
tendcrf  recommends  the  neutral  fait  formed  by  ace- 
tous acid  and  mineral  alkali,  inftead  of  the  terra  folia- 
ta  tartari.  Thus,  in  the  firft  place,  we  readily  obtain 
cryftals  free  from  the  inflammable  matter  of  the  vine- 
gar ;  and,  in  confequence  of  this,  though  we  diflil  it 
afterwards  with  concentrated  oil  of  vitriol,  no  fulphu- 
reous taint  can  be  produced.  Even  fuppoiing  this  to 
be  the  cafe  (he  fays),  it  may  be  removed  by  a  fecond 
diftillation  from  fome  mineral  alkali.  Mr  Keir,  how- 
ever, obferves,  that  "  probably  all  the  acids  diftilled 
from  acetous  falts  by  means  of  the  vitriolic,  partake 
ot  the  property  of  that  procured  by  diftilling  cryftals 
of  verdegris  ;  and  none  of  them  can  compare  with 
that  from  which  Mr  Louitz  obtained  acetous  ether 
'without  addition,  as  a  pure  concentrated  and  unalter- 
ed vinegar." 


XIV.  Acid  of  Benzoin* 


153© 


The  properties  of  this  acid  have  been  inveftigated  by  M.  Lich- 
M.  Lichtenftein,  and  are  as  follow.  1.  Expofed  to  tenftein's 
the  heat  of  a  candle  in  a  filver  fpoon,  It  melts  as  clear  account  of 
as  water,  without  burning,  though  it  is  deftroyed  by  ll.s  ProPer" 
contact  of  flame.  2.  When  thrown  upon  coals,  it  eva-  ie5' 
porates,  without  refiduum,  in  a  thick  white  fmoke. 
3.  It  is  not  volatile  without  a  confiderable  degree  of 
heat.  4.  By  very  flow  cooling  its  aqueous  folution 
yields  large  cryftals,  long,  thin,  and  of  a  feathery 
fnape.  5.  It  is  foluble  in  the  concentrated  acids  of 
nitre  and  vitriol,  but  feparates  from  them,  without  de- 
compofition,  on  the  addition  of  water.  6.  By  the 
other  acids  it  cannot  be  diffolved  without  heat,  and 
feparates  from  them  alfo  without  any  change,  merely 
by  cooling.  7.  It  is  copioufly  diffolved  by  fpirit  of 
wine,  and  precipitated  from  it  on  the  addition  of  wa- 
ter. 8.  With  alkalies  it  forms  neutral  falts,  very  fo- 
luble in  water,  and  of  a  fharp  faline  tafte.  With  ve- 
getable alkali  it  forms  cryftals  of  a  pointed  feathery 
form:  with  mineral  alkali  it  yields  larger  cryftals, 
which  fall  into  powder  on  being  expofed  to  the  air  ; 
and  with  volatile  alkali  it  is  difficultly  cryftallizable  in- 
to fmall,  feathery,  and  deliquefcent  cryftals.  It  is  fe- 
parable  from  alkalies  by  the  mineral  acids.  9.  With 
calcareous  earth  it  forms  white,  mining,  and  pointed 
cryftals,  not  ealily  foluble,  and  which  have  a  fweetifli 
tafte    without   any    pungency.     10.  With   magnelia 
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ftnall  feathery  cryftals  are  formed,  of  a  fharp  falinc 
tafte,  and  eaiily  foluble  in  water,  n.  An  aftringent 
fait  is  formed  with  earth  of  alum. 

All  thefe  earthy  falts  are  eaiily  decompofcd  by  the 
mineral  acids  as  well  as  by  alkalies.  The  acid  of  ben- 
zoin itfelf  reddens  litmus,  but  has  little  effect  upon  fy- 
rup  of  violets. 

Meffrs.  Hermbftadt  and  Lichtenfteinhave  both  tried 
the  effects  of  nitrous  acid  upon  that  of  benzoin.  In 
this  operation,  however,  a  great  obilacle  arofe  from 
the  volatility  of  the  acid  of  benzoin,  which  prevent- 
ed it  from  bearing  any  conliderable  heat  without  paf- 
fing  over  into  the  receiver.  By  repeated  diftillations, 
however,  the  acid  of  benzoin,  diminiihed  in  its  vola- 
tility, afiumed  a  darker  colour,  and  acquired  a  bitter- 
iih  tafte.  A  coal  was  alio  left  at  the  bottom  ;  and,  at 
the  end  of  the  third  operation,  when  the  nitrous  acid 
had  been  all  drawn  off,  M.  Hermbftadt  obferved  that 
fome  brown  drops  came  over  which  had  the  appear- 
ance of  a  dark-coloured  tranfparent  oil,  foluble  in  di- 
ftilled  water,  emitting  acrid  fumes,  and  having  a  very 
cauftic  tafte.  On  diftilling  this  acid  liquor  a  fecond 
time,  a  yellow  faline  mafs  was  obtained,  which,  when 
diifolved  in  diltilled  water,  formed  a  fluid  acid,  which 
precipitated  a  folution  of  fugar  of  lead  and  lime-water. 
On  examining  the  charred  refiduum  left  in  the  retort, 
he  obferved,  that,  after  calcination,  fome  of  the  earth 
had  been  vitrified,  while  another  was  of  a  foft  confid- 
ence, and  had  acquired  a  cauftic  tafte.  From  a  mix- 
ture of  the  abovementioned  dark-brown  acid  and  fpi- 
rit  of  wine,  he  obtained  an  ether,  which  differed  from 
the  nitrons  in  being  much  lefs  volatile,  and  fmelling  like 
bitter  almonds. 

From  this  refiduum  Mr  Lichtenftein  obtained  a  rc- 
finous  fubftance,  to  which  he  afcribes  the  volatility  of 
the  acid  of  benzoin,  as  well  as  the  fmell  of  bitter  al- 
monds already  mentioned. 

Scheele  failed  in  his  attempt  to  obtain  ether  from 
flowers  of  benzoin  and  fpirit  of  wine;  but,  by  adding 
a  little  fpirit  of  fait,  he  obtained  a  kind  of  ether  which 
fell  to  the  bottom.  On  diiTolving  this  in  alkalized 
fpirit  of  wine,  and  drawing  off*  the  latter  by  diftilla- 
tion,  he  obtained  from  it  a  quantity  of  flowers  of  ben- 
zoin. From  Peruvian  balfam  alfo  Lehman  obtained  a. 
quantity  of  the  acid  of  benzoin.  It  may  alfo  be  pro- 
cured from  urine,  either  by  precipitation,  from  the 
faponaceous  extract  (a),  or  by  repeatedly  diftilling 
from  it  fpirit  of  nitre,  as  in  the  preparation  of  acid 
of  fugar.  In  the  urine  it  is  found  combined  with 
votatile  alkali,  by  which  it  becomes  foluble  in  fpirit  of 
wine. 

XV.  Sebaceous  Acid. 

This  is  faid  to  have  been  firft  difcovered  by  Mr 
Gruitzmacker,  who  publifhed  an  account  of  it  in 
1748.  It  was  afterwards  more  accurately  treated  of 
by  Mr  Rhades  in  1753.  Its  properties  were  invefti- 
gated  by  Meflrs  Segner  and  Knappe  in  1754  ;  and 
afterwards  more  fully  by  Dr  Crell,  of  whofe  difcove- 
ries  an  account  is  given  in  the  Philofophical  Tranf- 
Vol.  IV. 


actions  for  1780  and  1782.  It  is -found  not  only  in 
the  fat  of  all  animals,  but  in  fpermaceti,  the  butter 
of  cocoa,  and  probably  in  other  vegetable  oils.  In  fe- 
veral  refpecls  it  feenis  analogous  to  the  marine  acid  ; 
but  in  others  it  is  remarkably  different,  particularly 
in  precipitating  a  folution  of  corroiive  fublimate.  It 
is  probable,  however,  that  is  principles  are  the  fame 
with  thofe  contained  in  all  other  vegetable  and  ani- 
mal acids  ;  and  this  opinion  is  fupnorted  by  what  hap 
pens  on  treating  tallow  in  the  ufual  manner  for  ob- 
taining acid  of  fugar  ;  for  thus,  not  the  febaceous,  but 
the  faccharine  acid  is  found  to  be  produced.  It  has  a 
very  great  ftrength  of  attraction,  and  by  means  of  heat 
decompounds  even  the  vitriolic  falts  themfelves  ;  but  in 
the  moift  way  is  expelled  by  the  three  mineral  acids, 
though  it  expels  all  the  vegetable  ones,  as  well  as 
thofe  of  fluor  and  arfenic.  Its  moft  remarkable  pro- 
perty is  its  effect  on  tin.  The  filings  of  this  metal, 
efpecially  with  the  affiftance  of  heat,  are  corroded  by 
it  into  a  yellow  powder,  and  at  the  fame  time  give 
out  a  very  fetid  fmell.  The  folution,  though  filtered, 
ftill  continues  turbid,  and  depolits  more  yellow  pow- 
der, acquiring  at  the  fame  time  a  fine  rofe-red  co- 
lour. By  adding  water  to  this  yellow  powder,  a 
white  deliquefcent  fait  may  be  obtained,  and  a  limi- 
lar  one  obtained  by  dilfolving  a  yellow  powder  pre- 
cipitated by  this  acid  from  folution  of  tin  in  aqua- 
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It  corrodes  lead  rather  than  diuolves  it ;  but  diuolves 
a  confiderable  quantity  of  minium,  and  changes  the 
reft  to  a  white  powder.  This  folution  is  fweetifh,  and 
is  not  precipitated  by  common  fait.  The  metal  is 
precipitated  by  febaceous  acid  from  the  nitrous,  in 
white  needle-like  cryftals,  eaiily  foluble  in  water.  A 
like  precipitation  takes  place  in  folution  of  fugar  of 
lead  ;  but  the  precipitate  is  ftill  foluble  in  ftrong  vine- 
gar, provided  it  be  not  adulterated  with  oil  of  vitrioL. 
In  its  elective  attractions  it  agrees  with  the  acids  of 
apples  and  of  fluor,  preferring  magnefia  to  fixed  al- 
kali. 


XVI.  Acid  of  calls. 

Though  it  has  for  along  time  heen  known  that 
the  infufion  of  galls  has  the  property  of  reddening  ve- 
getable juices,  dilfolving  iron,  and  decompofmg  liver 
of  fulphur,  thefe  effects  were  generally  afcribed  to  its 
aftringency.  Of  late,  however,  it  has  been  found, 
that  beiides  this  aftringent  principle  a  true  acid  exifts 
in  galls  ;  and  to  this,  rather  than  to  the  aftringent 
principle,  are  we  to  afcribe  the  properties  of  galls  in 
ftriking  a  black  with  folution  of  vitriol,  &c.  j^7 

To  feparate  the  acid  from  the  other  matters  con-  Method  ef 
tained  in  the  galls,  we  muft  add  fixed  alkali  to  a  de-  feparating 
coction  of  them  ;  by  which  imans  the  aftringent  mat-  thc  acid- 
ter  will  be  thrown  down,  and   the  acid  remain  in  the 
liquor  joined   to  the  alkali,  the   precipitate,    warned 
with  clean  water,  dried,  and  redilfolved,  blackened  a 
folution  of  vitriol  but  faintly,  and  no  more  than  what 
may  be  fuppofed  to  proceed  from  fome  remaining  acid, 
which  could  not  be  abftracled.     This  is  proved  by  di- 

4  F  /tilling 


(a)  By  this  is  meant  urine  evaporated  to  a  thick  confidence,  and  deprived  of  mo/t  of  its  falts  by  folution  in 
fpirit  of  wine. 
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falling  the  aftringent  nutter  in  queflion,  when  an  acid 
liq  tor  comes  over,  which  has  the  property  of  blacken- 
ing folntion  of  vitriol.  Scheele  has  obferved,  that 
when  galls  in  fubltance  are  expofed  to  diftillation,  an 
acid  liquor  rifes  of  an  agreeable  fmell,  without  oil, 
and  afterwards  a  kind  of  volatile  fait,  which  is  the 
true  acid  of  the  galls.  Hence  he  infers,  that  this  fait 
is  contained  ready  formed  in  the  galls  themfelves;  but 
fo  much  involved  in  foine  gummy  or  other  matter, 
that  it  cannot  b£  eafily  obtained  feparately. 

The  acid  of  galls  is  capable  of  being  fepa rated  by 
cryftallization.  In  an  infulion  made  with  cold  water, 
Scheele  obferved  a  fediment  which  appeared  to  have  a 
cryftalline  form,  and  which  was  acid  to  the  tafte,  and 
had  the  property  of  blackening  folution  of  vitriol. 
By  expofing  the  infulion  for  a  long  time  to  the  air, 
and  removing  from  time  to  time  the  mouldy  ikin  which 
grew  upon  it,  a  large  quantity  of  fediment  was  form- 
ed. On  rediiTolving  this  in  warm  water,  filtering  and 
evaporating  it  very  llowly,  an  acid  fait  was  obtained 
in  fmall  cryflals  like  fand,  which  had  the  following 
properties:  1.  It  tailed  acid,  effervefced  with  chalk, 
and  reddened  litmus.  2.  Three  parts  of  boiling  wa- 
ter difTolved  two  of  the  fait  ;  but  24  parts  of  cold 
water  were  required  to  diifolve  one.  3.  It  is  likewife  fo- 
luble  in  fpirit  of  wine ;  four  parts  of  which  are  re- 
quired to  diflblve  one  of  the  fait  when  cold,  but  only 
an  equal  quantity   when  ailifted  by  a   boiling    heat. 

4.  The  fait  is  deftructible  by  an  open  fire,  melts  and 
burns  with  a  pleafant  fmell,  leaving  behind  a  hard  in- 
foluble  coal,    which  does    not    eafily   burn    to    antes. 

5.  By  diftillation  an  acid  water  is  firft  obtained  with- 
out any  oil  :  then  a  fublimate,  which  remains  fluid 
while  the  neck  of  the  retort  is  hot,  and  then  cryftal- 
lizes.  This  fublimate  has  the  tafte  and  fmell  of  flowers 
of  benzoin  ;  is  foluble  in  water  and  in  fpirit  of  wine  ; 
reddens  litmus ;  and  precipitates  metallic  folutions  of 
the  following  colours,  viz.  gold  of  a  dark  brown  ;  fil- 
ver  of  a  grey  colour  ;  copper  of  a  brown  ;  iron  of  a 
black  ;  lead  of  a  white  colour  ;  mercury  of  an  orange ; 
bifmuth,  lemon-coloured.  The  acid  of  molybdasna  be- 
came yellow  coloured,  but  no  precipitate  enfued.  So- 
lutions of  various  kinds  of  earths  were  not  altered  ; 
but  lime-water  afforded  a  copious  grey-coloured  pre- 
cipitate. 6.  By  treating  this  acid  with  that  of  nitre, 
in  the  manner  directed  for  producing  acid  of  fugar,  it 
was  changed  into  the  latter. 

XVII.  Identity  of  the  Vegetable  Jcids. 

On  the  proofs  of  the  identity  of  the  vegetable  acids 
with  one  another,  Mr  Keir  makes  the  following  re- 
marks :  "  The  experiments  and  obfervations  which 
have  been  made,  prove  evidently  a  ftrong  analogy  be- 
tween the  acetous  acid,  fpirit  of  wine,  tartar,  and  acid 
of  fugar ;  and  they  feem  to  lhow  the  exiflence  of  a 
common  principle  or  bafis  in  all  of  them,  modified 
cither  by  the  addition  of  another  principle  not  com- 
mon to  all  of  them,  or  by  different  proportions  of  the 
fame  principle.  None  of  the  opinions  on  this  fub- 
jedt,  however,  are  quite  fatisfactory.  The  production 
of  the  acetous  acid  by  treating  fpirit  of  wine  with 
other  acids,  does  not  prove  that  the  acetous  acid  was 
contained  in  the  fpirit  of  wine,  but  only  in  concur- 
rence with  them;  that  they  contain  fome  common  prin- 


ciple. There  is  no  fact  adduced  to  fupport  Morveau'S 
opinion,  that  fixed  air  is  abiorbed  during  the  acetous 
fermentation  ;  or  that  the  prefence  of  this  fixed  air  is 
necenary.  The  decompofition  of  all  vegetable  acids 
by  heat,  and  the  production  therefrom  of  fixed  and 
inflammable  gafes,  lhow  that  thefe  acids  contain  fome 
of  the  fame  principles  as  thefe  elailic  fluids,  but  do 
not  prove  that  the  gafes  exifted  in  the  fluids.  We 
have  good  reafon  to  believe  that  acetous  acid  does  not 
contain  any  fixed  air  already  formed  ;  for  it  yields  none 
when  vitriolic  acid  is  added  to  it,  or  to  foliated  earth ; 
neverthelefs,  my  opinion  that  vegetable  and  animal 
acids  are,  by  heat,  in  a  great  meafure  convertible  into 
fixed  air,  feems  to  be  fnfficiently  proved  by  experi- 
ments. Thus  Hales  has  fhown  the  great  quantities  of 
this  gas  which  tartar  yields  on  diftillation.  Berthollet 
has  obtained  the  fixed  and  inflammable  gafes  from  fo- 
liated earth;  and  Dr  Higgins  has  verified  this  experi- 
ment, and  deduced  the  quantities.  From  7680  grains 
of  foliated  earth,  the  Doctor  obtained. 
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3862.994  grains. 

1473.564 

1047.601.8 

78 

182 
340 


Cauftic  alkali 

Fixed  air 

Inflammable  air 

Oily  matter  retained  in  the  re- 
liduum 

Oil 

Water  condenfed 

Deficiency  attributed  chiefly  to 

water  -  -  726.9402" 

As  fixed  and  inflammable  gafes  may  be  obtained 
from  every  vegetable  fubftance  by  fire,  nothing  can  be 
inferred  from  thefe  experiments  to  explain  particularly 
the  nature  of  the  acetous  acid,  excepting  that  it  con- 
tains fome  of  the  inflammable  matter  common  to  the 
vegetable  kingdom,  and  efpecially  of  the  matter  com- 
mon to  vegetable  acids  ;  all  which  alfo,  whenanalyfed, 
furnifli  large  quantities  of  thefe  two  gafes. 

<(  Although  we  are  far  (adds  our  author)  from  the 
knowledge  requifite  to  give  a  complete  theory  of  the 
acetous  fermentation,  yet  it  may  be  ufeful  to  explain 
the  ideas  that  appear  moft  probable.  In  all  the  in- 
flances  that  we  know  of  the  formation  of  acids,  whe- 
ther effected  by  combuftion,  as  the  acids  of  fulphur  and 
phofphorus,  or  by  repeated  abstractions  of  nitrons  acid, 
as  in  the  procefs  for  making  acid  of  fugar,  a  very  fen- 
fible  quantity  of  pure  air  is  abforbed.  In  the  cafe  of 
combuftion  we  know,  from  the  weight  acquired,  that 
there  is  a  great  abforption  of  air ;  and  in  the  latter 
cafe,  of  acids  being  produced  by  application  of  nitrous 
acid,  as  this  acid  conlifts  of  nitrous  and  pure  air, 
and  as  in  thefe  operations  a  quantity  of  the  nitrous  gas 
is  expelled,  there  feems  but  little  doubt  that  there  alfo 
the  pure  air  of  the  nitrous  acid-is  united  with  the  fub- 
ftance employed  in  the  formation  of  the  new  acid. 
Hence,  from  all  that  we  know,  the  abforption  of  air  takes 
place  in  all  acidifying  procefles.  But  it  alfo  actually 
takes  place  in  the  acetous  fermentation,  as  has  been 
obferved,  particularly  by  the  Abbe  Rozier ;  and  it  is 
generally  known,  that  air  is  neceflary  to  the  forma- 
tion ef  vinegar.  The  next  queftion  is,  "What  is  the 
bafis  ?  And  from-  the  experiments  already  related,  of 
forming  the  acetous  acid  by  means  of  fpirit  of  wine, 
it  feems  probable,  either  that  this  fpirit  is  the  bafis  of 
the  acetous  acid,  or  that  it  contains  this  bafis  :  and 
from  the  convertibility  of  the  acids  of  tartar  and  of 
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fugar  into  the  acetous  acid  by  the  procefTes  above  de- 
fcribed,  it  feems  probable  that  thefe  alfo  contain  the 
fame  common  bails ;  which,  being  united  with  a  de- 
termined quantity  of  pare  air,  forms  acid  of  tartar  ; 
with  a  larger  quantity,  acid  of  fugar  ;  and  with  a  (till 
larger,  the  acetous  acid. 

"  An  inflammable  fpirit  is  faid  to  appear  at  the  end 
of  the  diftillation  of  radical  vinegar  from  verdigris. 
Now,  if  the  ardent  fpirit  were  contained  in  the  verdi- 
gris, as  it  is  more  volatile  than  the  acid,  it  ought  to 
come  over  firft  ;  but  as  it  appears  only  towards  the 
end  of  the  diftillation,  it  feems  to  be  formed  during- 
the  operation  ;  and  I  imagine,  that  the  metal,  when 
ahnoft  deprived  of  its  acid,  attracts  fome  of  the  air  of 
the  remaining  acid  ;  and  the  part  or  balis  of  the  acid 
thus  deprived  of  its  air  becomes  then  an  inflammable 
fpirit,  and  in  fome  cafes  an  oil  appears.  But  as  the 
quantity  of  acid  thus  decompofed  is  very  fmall,  and 
little  air  of  confequence  remains  united  with  the  me- 
tallic part  of  the  verdigris,  the  copper  appears  rather 
in  a  metallic  than  calciform  ftate  after  the  operation. 
But  zinc,  during  its  folution  in  concentrated  vinegar, 
decompofes  the  acid  as  it  does  the  vitriolic  and  other 
ftrong  acids,  and  accordingly  inflammable  vapours  are 
produced  ;  and  what  is  remarkable,  thefe  vapours  have 
a  iulphureous  fmell.  Iron  always,  during  its  folution 
in  concentrated  vinegar,  produces  an  expulfion  of  in- 
flammable vapours  ;  which,  however,  do  not  explode 
like  inflammable  gas. 

"  We  muft  not  imagine  that  we  are  yet  able  to  ex- 
plain completely  what  pafles  in  the  acetous  fermenta- 
tion, or  that  the  acetous  acid  is  a  compound  of  mere 
fpirit  and  pure  air.  Befides  this  combination  of  fpirit 
and  air,  it  is  obferved,  that  a  precipitation  always  takes 
place  before  the  fermentation  is  completed,  of  fome 
mucilaginous  matter,  which  difpofes  the  vinegar  to 
putrefy,  and  from  which  it  therefore  ought  to  be  care- 
fully feparated.  Stahl  affirms,  that  without  a  depo- 
fitionof  fuch  fediment,  vinegar  cannot  be  made  from 
fugar,  wine,  or  other  juice.  Befides  the  matter  that 
is  depofited,  probably  as  much  remains  in  the  liquor 
as  can  be  diflblved  therein  ;  for,  by  diftillation,  much 
of  a  fimilar  extractive  matter  is  left  in  the  retort. 
What  the  nature  of  this  matter  is,  and  how  it  is  form- 
ed, has  not  yet  been  examined.  Though  diftillation 
frees  the  acid  from  much  of  this  extractive  fubftance, 
yet  we  have  no  reafon  to  believe  that  we  have  ever  ob- 
tained it  entirely  free  from  inflammable  matter;  as 
it  retains  it  even  when  combined  with  alkalies  and 
with  metals.  When  fugar  of  lead  and  other  acetous 
falts  are  diftilled  with  a  ftrong  heat,  the  fubftances  re- 
maining in  the  retort  have  been  obferved  topoffefs  the 
properties  of  a  pyrophorus  ;  and  this  will  happen 
whatever  pains  have  been  taken  to  purify  the  vinegar 
employed.  See  the  article  Pyrophorus.  This  fact 
lhows  the  exiftence  of  an  inflammable  matter  in  this 
acid  ;  and  which  may  perhaps  be  efTential  in  its  com- 
pofkion,  and  neceflary  to  its  properties.  Although 
fermentation  is  the  ufual  mode  of"  obtaining  acetous 
acid,  yet  it  appears  from  the  inftances  obferved  by 
latter  chemifts,  that  it  is  not  efTential  to  its  formation, 
but  that  it  is  alio  formed  in  various  chemical  procefTes  ; 
and  the  acid  obtained  by  diftillation  from  woods, 
wax,  &c.  are  verv  analogous  to  vinegar.  Tt  appears 
alfo  on  treating  the  acid  of  fugar  with  nitrous  acid,  as  has 
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been  obferved  both  by  Wefirumb  and  Scheeie.     The  Addition 
latter  further  acquaints  us,  that  he  obtained  it  in  ana-  l°  se&.  I* 
lyling  a  tallow  like  oil,  which  remained  undiffolved  §  so- 
upon  digefting  ftarch  in  nitrous  acid.     As  acid  of  fu-   '  ■—""■—-' 
gar  alfo  may  be  obtained  from  a  variety  of  animal  fub- 
ftances, and  as  this  acid  is  convertible  into  the  ace- 
tous we  have  one  reafon  more  added  to  many  others, 
to  prove  that  the  matters  of  vegetable  and  animal  fub- 
ftances are  not  capable  of  any  chemical  diftinction." 

XVIII.  Addition  ti-  Seel.  I.  §  20.  concerning  the  volati- 
lity-of  a  M  xture  of  Marine  and  Nitrous  Acids. 
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than  when  they  are  concentrated.     On  mixing  the  Prive  a1u.a~ 
two  when  moderately  fmoking,  and  which  had  remain-  ref  a°f  lts 
ed  for  a  long  time  feparate   without  occasioning  any  volatllltT- 
difturbance,  a  vaftly  fmoking  aqua-regia  has  been  pro- 
duced, which  would  either  drive  out  the  ftopple,    or 
burft  the  bottle  in    warm  weather.     On  diltilling  a 
pretty  ftrong  nitrous    acid  from   fal  ammoniac,  M. 
Beaume  obferved,  that  the  vapours  which  came  over 
were  fo  exceedingly  elaftic,  that  notwithstanding  every 
precaution  which  could  be  taken  in  fuch  a  cafe,  the 
distillation  could  not  be    continued.     By  letting  this 
efcape,    however,    Mr    Cornette  obferved,    that  the 
diftillation  of  thefe    two  fubftances  maybe  carried  on 
to  the  end  without  any  inconvenience,  and  the  aciua- 
regia  will  then  be  no  longer  troublefome. 

XIX.  Test  for  Acids  and  Alkalies. 

Th  e  general  method  recommended  for  difcovering 
a  fmall  quantity  of  acid  or  alkali  in  any  liquid,  is  by 
trying  it  with  any  vegetable  blue,   fuch  as  fyrup  of 
violets  ;  when,  if  the  acid  prevails  in  the  liquor,  the 
fyrup  will  acquire  a  red  colour,    more  or  lefs  deep  ac- 
cording to  the   quantity  of  acid;  or  if  the  alkali  pre- 
vail, it  will  change  the  fyrup  green  in  like  proportion.       1549 
Since  the  late  improvements  in  chemiftry,  however,  the  Inaccuracy 
fyrup  has    been  found  deficient  in  accuracy,  and  the  ofthecom- 
infulion   of  turnefole,  or  of  an  artificial  preparation  mou       s" 
called    litmus,    have    been    fubftituted  inftead   of    it. 
The-infufion  of  litmus  is  blue,   and,  like  fyrup  of  vio- 
lets, becomes  red  with  acids.   It  is  fo   feniible  that  it 
will  difcover  one  grain  of  oil  of  vitriol  though  mixed 
with  ioo,oco  of  water.   Unfortunately,  however,  this 
infufion  does  not  change  its  colour  on  mixture  with  al- 
kalies ;   it  is  therefore  neceffary  to  mix  it  with  juft  as 
much  vinep-ar  as  will  turn  the  infufion  red,  which  will 
then  be  reftored  to  its  blue  colour  by  being  mix/ d  with 
any  alkaline  liquor.     The  blue  infufion  of  lij^us  is  al- 
fo a  teft  of  the  prefence   of  fixed  air  in  water,  with 
which  it  turns  red,  as  it  does  with  other  acids. 

The  great  fenlibility  of  this  teft  would  leave  very 
little  reafon  to  fearch  for  any  other,  were  i:  always  an 
exact  teft  of  the  point  of  laturation  of  acids  and  alka- 
lies ;  but,  from  the  following  fact,  this  appears  to  Mr 
Watt  to  be  dubious.  A  mixture  of  phlogiflicatcd  ni- 
trous acid  with  an  alkali  will  appear  to  be  acid  by  the 
teft  of  litmus,  when  other  tefts,  fuch  as  the  infufion  of 
the  petals  of  the  fcarletrofe.  of  the  blue  iris,  of  vio- 
lets, and  of  other  flowers,  will  fliow  the  fame  liquor  to 
be  alkaline,  by  turning  green  fo  evidently  as  to  leave 
no  room  to  doubt. 

When  Mr  Watt  made  this  difcovery,  the  fcarict  ro- 
4  F  2  fes, 
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fes,  and  feveral  other  flowers,  whofe  petals  change  their 
colour  by  acids  and  alkalies,  were  in  flower.  Ha- 
ving ftained  paper  with  their  juices,  he  found  that  it 
was  not  affected  by  the  phlogifticated  nitrous  acid,  ex- 
ceptin?  in  fo  far  as  it  acted  the  part  of  a  neutralizing 
acid  ;  but  he  found  alfo,  that,  paper  ftaincd  in  this 
manner  was  much  lcfs  eaiily  effected  than  litmus  was  ; 
and  that,  in  a  fhort  time,  it  loft  much  of  the  feniibi- 
lity  which  it  poiieffed  at  flrft ;  and  having  occafion  in 
winter  to  repeat  fome  experiments  in  which  the  phlo- 
gillicated nitrous  acid  was  concerned,  he  found  his 
flamed  paper  almoft  ufelefs.  Searching,  therefore,  for 
fome  other  vegetables  which  might  l'erve  for  a  tefl  at 
all  feafons  of  the  year,  he  found  the  red  cabbage  to 
anfwer  his  purpofe  better  than  any  other  ;  having 
both  more  feniibility  with  regard  to  acids  than  litmus, 
being  naturally  blue,  and  turning  green  with  alkalies, 
and  red  with  acids  ;  to  all  which  is  joined  the  advan- 
tage of  its  being  no  farther  affected  by  the  phlogillica- 
ted acid  of  nitre  than  as  it  acts  as  a  real  acid. 

To  prepare  this  left,  Mr  Watt  recommends  to  take 
the  frefheft  leaves  of  the  cabbage  ;  to  cut  out  the 
large  Items,  and  mince  the  thin  parts  of  the  leaves  very 
fmall  ;  then  to  digefl  them  in  water  at  about  the  heat 
of  1 29  degrees  for  a  few  hours,  when  they  will  yield 
blue  liquor  ;  which,  if  ufed  immediately  as  a  tell,  will 
be  found  to  poffefs  great  feniibility:  but  as  in  this 
ftate  it  is  very  apt  to  turn  putrid,  fome  of  the  follow- 
ing methods  mufl  be  ufed  for  preferving  it. 

1.  After  having  minced  the  leaves,  fpread  them  on 
paper,  and  dry  them  in  a  gentle  heat ;  when  perfectly 
dry,  put  them  up  in  glafs  bottles  well  corked  ;  and, 
when  you  want  to  ufe  them,  acidulate  fome  water 
with  vitriolic  acid,  and  digefl  or  infufe  the  dry  leaves 
in  it,  until  they  give  out  their  colour ;  then  ftrain  the 
liquor  through  a  cloth,  and  add  to  it  a  quantity  of 
fine  whiting  or  chalk,  ftirring  it  frequently,  until  it 
becomes  of  a  true  blue  colour,  neither  inclining  to 
green  nor  purple  ;  when  you  perceive  that  it  has  ac- 
quired this  colour,  filter  it  immediately  ;  otherwife  it 
will  become  greenilh  by  Handing  longer  on  the  whi- 
ting. This  liquor  will  depofit  a  fmall  quantity  of 
gypfum,  and,  by  the  addition  of  a  little  fpirit  of  wine, 
will  keep  good  for  fome  days  ;  but  will  then  become 
fomewhat  putrid  and  reddifh.  If  too  much  fpirit  is 
added,  it  deftroys  the  colour.  If  the  liquor  is  wanted 
to  keep  longer,  it  may  be  neutralized  by  a  fixed  alka- 
li inflead  of  chalk. 

As  thus  the  liquor  cannot  be    long  preferved 


without 


be  neutralized  afrefli  juft  before 


requiring  to 

it  is  ufed  ;  and  as  the  putrid  fermentation  which  it 
undergoes,  and  perhaps  the  alkalies  or  fpirit  of  wine 
mixed  with  it,  feem  to  lefien  its  feniibility  ;  in  order 
topreferve  its  virtues  while  kept  in  a  liquid  ftate,  fome 
frefh  leaves  of  the  cabbage,  minced  as  above  directed, 
may  be  infufed  in  a  mixture  of  vitriolic  acid  and  wa- 
ter, of  about  the  degree  of  acidity  of  vinegar;  and  it 
maybe  neutralized,  as  it  is  wanted,  either  by  means 
of  chalk,  or  of  the  fixed  or  volatile  alkali .  It  mufl 
be  obferved,  however,  that  if  the  liquor  has  an  ex- 
cefs  of  alkali,  it  will  foon  lofe  its  colour,  and  become 
yellow;  from  which- ftete  it  cannot  be  reftored  ;  care 
mould  therefore  be  taken  to  bring  it  very,  exactly  to  a 
blue,  and  not  to  let  it  verge  towards  a  green. 

3^  In.  this  manner,  Mr  Watt  prepared  a  red  infufion 


1552 

Various  ci- 
ther tells, 


of  violets  ;  which,  on  being  neutralized,  formed  a  very  Volatile 
fenfibie  tell,  though  he  did  not  know  how  long  theie  alkali, 
properties  would  be  preferved  ;  but  he  is  of  opinion 
that  the  coloured  infafions  of  other  vegetables  may  be 
preferved  in  the  fame  manner  by  the  antifeptic  power 
of  the  vitriolic  acid,  in  fuch  a  manner  as  to  loie  little 
of  their  original  feniibility.  Paper  frefh  ftained  with 
thefe  tefts,  in  their  neutral  ftate,  has  fufficient  fen- 
fibility  for  many  experiments  ;  but  the  alum  and  gh;» 
which  enter  into  the  preparation  of  writing  paper, 
feem,  in  fome  degree,  to  fix  the  colour  ;  and  paper 
which  is  not  fized  becomes  fomewhat  tranfparent 
when  wetted  ;  which  renders  fmall  changes  of  colour 
imperceptible.  Where  accuracy  is  required,  there- 
fore, the  tefl  fhould  be  ufed  in  a  liquid  tafte. 

4.  Our  author  has  found  that  the  infufion  of  red 
cabbage,  as  well  as  of  various  flowers  in  water,  a- 
cidulated  by  means  of  vitriolic  acid,  are  apt  to 
turn  mouldy  in  the  fummer  feafon,  and  likewife  that 
the  moulding  is  prevented  by  an  addition  of  fpirit  of 
wine.  He  has  not  been  able  to  afcertain  the  quan- 
tity of  fpirit  neceffary  for  this  purpofe,  but  adds  it  by 
little  and  little  at  a  time  until  the  procefs  of  mould- 
ing is  flopped. — Very  fenfibie  tefts  are  afforded  by 
the  petals  of  the  fcarlet  rofe,  and  of  the  pink  coloured 
lychnis  treated  in  the  abovementioned  manner. 

XX.     Volatile  Alkali. 

Mr  Hr  g  g  i  n  s  claims  the  firft  difcovery  of  the  con- 
ftituent  parts  of  volatile  alkali,  or  at  leaft  of  an  expe- 
riment leading  to  it.  "  About  the  latter  end  of 
March  1785  (fays  he),  I  found  that  nitrous  acid 
poured  on  tin  filings,  and  immediately  mixed  with 
fixed  vegetable  alkali,  generated  volatile  alkali  in 
great  abundance  :  fo  fingular  a  fact,  did  not  fail  of 
deeply  impreffing  my  mind,  though  at  the  time  I  could 
not  account  for  it.  About  a  fortnight  after,  I  men- 
tioned the  circumftance  to  Dr  Brocklefby.  He  told 
me  he  was  going  to  meet  fome  philofophical  gentle- 
men at  Sir  Jofeph  Banks's,  and  defired  I  would  ge- 
nerate fome  alkali  to  exhibit  before  them:  according- 
ly I  did  ;  and  had  the  pleafure  of  accompanying  him 
thither.  The  December  following  I  mentioned,  the 
fact  to  Dr  Caulet,  and  likewife  the  copious  genera- 
tion of  volatile  alkali  from  Pruffian  blue,  vegetable 
alkali,  and  water  ;  on  which  we  agreed  to  make  a  fet 
of  experiments  upon  the  fubject.  At  prefent  I  fliall 
only  give  an  account  of  the  following,  which  drew 
our  particular  actention.  Into  a  glafs  cylinder,  made 
for  the  purpofe,  we  charged  three  parts  of  alkaline 
air,  and  to  this  added  one  part  of  dephlogifticated  air ; 
we  paffed  the  electrical  fpark  repeatedly  in  it,  with- 
out apparently  effecting  the  fmallefl  change.  When 
it  had  received  about  100  ftrong  fhocks,  a  fmall  quan- 
tity of  moifture  appeared  on  the  fides  of  the  glafs, 
and  the  brafs  conductors  feemed  to  he  corroded  ; 
when  we  had  palled  60  more  fhocks  in  it,  the  quan  1 
tity  of  moifture  feemed  to  increafe,  and  acquire  a 
greenilh  colour,  though  at  this  time  the  column  of  air 
fuffered  no  diminution.  On  examining  the  air,  it 
burned  with  a  Imguid  greenilh  flame,  from  which  wc 
inferred  that  the  dephlogifticated  air  was  totally  con- 
denfed :  it  ft  ill  retained  an  alkaline  fmell ;  and  the  alka- 
line part  was  not  readily  abforbed  by  water. 

"  Emm 
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Pruffian  "  From  Mr  Cavendifh's  famous  difcovery  of  the 

blue.  conftituent  parts  of  water  we  could  readily  account 

'  *'""""' for  the  lofs  of  the  dephlogiflicated  air  in  this  experi- 
ment ;   but  the  quantity  of  water  was  more  than  we 

could  expect  from  this  :  therefore  water  mud  have 

been  precipitated  from  the  decompofed  alkali ;  for 

volatile  alkali,    from   its   great   attraction  to  water, 

mult  keep  fome  in  folution  even  in  its  aeriform  llate. 

From  the  above  circumftances  it  might  be  expected, 

that  a  contraction  of  the  column  of  air  mould  take 
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True  com-  place  ;  but  it  mult  be  conlidered,  that  the  union  took 
pofition  of  place  gradually  in  proportion  as  the  alkali  was  de- 
volatileal-  compofed;  and  that,  in  this  cafe,  the  expanfion  mufl 
kall#  equal  the  condenfation.     During  the  fp ring  of  1786 

I  had  often  an  opportunity  of  mentioning  different 
facts  to  Dr  Auftin  relating  to  volatile  alkali,  who  at 
that  time  was  too  much  engaged  to  pay  attention 
to  the  fubject.  In  the  end  of  Auguft  1787,  he 
gave  me  an  account  of  a  fet  of  experiments  which  he 
had  made,  and  which  actually  proved,  that  volatile 
alkali  confifts  of  light  inflammable  and  phlogilticated 
airs ;  not  knowing  at  that  time  what  Meifrs  Houf- 
man  and  Berthollet  had  done.  Without  depreciating 
the  merit  of  thefe  two  gentlemen,  Dr  Auftin  has  an 
equal  claim  to  the  difcovery,  laying  afide  priority  ;  as 
his  experiments  are  as  decilive  as  theirs.  Dr  Prieftley 
made  the  firft  ftep  towards  our  knowledge  of  volatile 
alkali." 

XXI.  Prussian  Blue. 
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The  acid  of  this  fubftance,  as  far  as  it  contains  an 
acid,  is  fuppofed  to  be  that  of  phofphorus.  Mr  Woulfe 
propofed  a  teft  of  this  kind  for  discovering  iron  in  mi- 
neral waters,  which,  he  obferved,  would  not  be  affected 
by  acids  ;  but  the  lixivium  defcribed  by  him  had  the 
bad  property  of  letting  fall  the  P ruffian  blue  it  con- 
tains in  a  few  weeks.  The  precipitate  of  copper, 
however,  treated  again  with  alkali,  retained  this  pro- 
perty upwards  of  nine  months.  The  volatile  alkali, 
he  obferves,  is  diffolved  by  the  Pruffian  acid ;  and  the 
cryftals  depofited  are  rendered  blue  by  the  colouring 
matter,  though  the  colour  at  firft  is  loft  by  the  union 
of  the  alkali  with  the  fubftance  already  made.  The 
metals  were  precipitated  by  this  teft  of  the  following 
colours  :  Gold  of  a  brownifh  yellow,  the  precipitate 
afterwards  becoming  of  a  full  yellow  ;  platinaof  a  deep 
blue,  but  when  quite  pure,  of  a  yellow  colour,  turning 
nightly  green.  Silver  in  the  nitrous  acid  was  preci- 
pitated of  a  whitifh  colour ;  copper  from  all  the  dif- 
ferent acids  was  precipitated  of  a  deep  brown  colour, 
the  liquid  remaining  greenifh  ;  green  vitriol  let  fall  a 
deep  blue  powder,  leaving  a  colourlefs  lixivium  ;  fugar 
of  lead  and  muriated  tin  gave  a  white  powder  ;  nitra- 
ted mercury  a  white  or  yellowiih  precipitate  ;  the 
Illfeld  manganefe  a  brownifh,  but  that  from  Devon- 
mire  a  blue,  which  firft  became  afli-coloured  and 
then  reddifh.  Nitrated  bifmuth  afforded  a  white 
precipitate,  and  the  lixivium  was  (lightly  green  :  mu- 
riated antimony  yielded  a  white  precipitate,  with 
a  yellowifh  lixivium:  vitriolated  zinc  a  whitifh  :  co- 
balt in  aqua-regia  a  reddifh  white  powder  :  the  pre- 
cipitate of  arfenic  and  the  different  earths  was  com- 
monly white. 


W  hen  this  nomenclature  was  firft  publifhed,  M.  La- 
voilier  informs  us,  that  fome  blame  was  thrown  upon 
the  authors  for  changing  the  language,  which  had  re- 
ceived the  Sanction  of  their  mafters,  and  been  adopted 
by  them.  In  anfwer  to  this,  however,  he  urges,  that 
Meifrs  Bergman  and  Macquer  had  expreffed  a  wiffi  for 
fome  reformation  in  the  chemical  language.  Mr  Berg- 
man had  even  written  to  M.  Morveau  on  the  Subject  in 
the  following  terms.  "  Show  no  favour  to  any  impro- 
per denomination  :  Thofe  who  are  already  pofTeiSed  of 
knowledge,  cannot  be  deprived  of  it  by  new  terms  ; 
thofe  who  have  their  knowledge  to  acquire,  will  be 
enabled  by  your  improvement  on  the  language  of  the 
Science  to  acquire  it  Sooner." 

The  following  is  M.  Lavoifiers  explanation  of  the 
principles  on  which  his  new  language  is  compofed. 
"  Acids  confift  of  two  fubftances,  belonging  to  that 
order  w7hich  comprehends  fuch  as  appear  to  us  to  be 
Simple  fubftances.  The  one  of  thefe  is  the  principle 
of  acidity,  and  common  to  all  acids ;  from  it  therefore 
fhould  the  name  of  the  clafs  and  genus  be  borrowed  : 
The  other,  which  is  peculiar  to  each  acid,  and  distin- 
guishes them  Srom  one  another,  fhould  fupply  the  Spe- 
cific name.  But  in  moft  of  the  acids,  the  two  confti- 
tuent  principles,  the  acidifying  and  the  acidifyed,  may 
exift  in  different  proportion,  forming  different  degrees 
of  equilibrium  or  Saturation ;  this  is  obServed  of  the 
fulphurk  andfulphttreous  acid.  Thefe  two  ftates  of  the 
fame  acid  we  have  expreffed  by  varying  the  termina- 
tion of  the  fpecific  name. 

"  Metallic  fubftances,  after  being  expofed  to  the 
compound  action  oS  air  and  fire,  lofe  their  metallic 
luftre,  gain  an  increafe  of  weight,  andaffume  an  earthy 
appearance.  In  this  ftate  they  are,  like  acids,  com- 
pound bodies,  confifting  of  one  principle  common 
to  them,  all,  and  another  peculiar  to  each  of  them. 
We  have  therefore  in  like  manner  claffed  them  under 
a  generic  name,  derived  from  the  principle  which  is 
common  to  them  all.  The  name  which  we  have  adopt- 
ed is  Oxide :  The  peculiar  names  of  the  metals  from 
which  they  are  formed,  Serve  to  diftinguilh  thefe 
compounds  Srom  one  another. 

u  Combftuible  fubftances,  which,  in  acids  and  me- 
tallic oxides,  exift  as  fpecific  and  peculiar  principles, 
are  capable  of  becoming,  in  their  turn,  the  common 
principle  of  a  great  number  of  fubftances.  Combina- 
tions of  Sulphur,  were  long  the  only  compounds  of  this 
fort  known  :  but  of  late  the  experiments  of  Meffrs 
Vandermonde,  Monge,  and  Berthollet,  have  Shown  that 
coal  combines  with  iron  and  perhaps  with  various  0- 
ther  metals  ;  and  that  the  refult  of  its  combination 
with  iron  are,  according  to  the  proportions,  ftcel,  plum- 
bago, ire.  It  is  alSo  known  from  the  experiments  of 
M.  Pelletier,  that  phofphorus  combines  with  many 
metallic  fubftances.  We  have  therefore  arranged  thtfc 
different  combinations  together  under  generic  names, 
formed  from  the  name  of  the  common  fubftance,  with 
a  termination  indicating  this  analogy  ;  and  have  dif- 
tinguifhed  them  from  each  other  by  fpecific  names  de-  ■ 
rived  from  the  names  of  the  peculiar  fubftances. 
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"  It  was  found  foaieu  liat  more  difficult  to  form  a  no- 
menclature for  the  compounds  of  thofe  three  fimple 
fiibftances  ;  becaufe  they  are  fo  very  numerous,  and 
ftill  more,  becaufe  it  is  impofTible  to  exprefs  the  na- 
ture of  their  conflituent  principles,  without  ufmg  more 
compound  names.  In  bodies  belonging  to  this  clafs, 
fuch  as  neutral  falts'for  inftance,  we  had  to  confider,  1. 
the  acidifying  principle  common  to  them  all ;  2.  the 
acidifiable  principle  which  peculiarizes  the  acid;  3. 
.  the  faline,  earthy,  or  metallic  bafe,  which  determines 
the  particular  fpecies  of  the  fait.  We  have  derived  the 
name  of  each  clafs  of  falts  from  that  of  the  acidifiable 
principle,  common  to  all  the  individuals  of  the  clafs  ; 
and  have  then  diftinguifhed  each  fpecies  by  the  name 
of   the  faliue,  earthy ,  or  metallic  bafe  peculiar  to  it. 

<l  As  fait,  confiding  of  any  three  principles,  may, 
without  lofing  any  of  thefe  principles,  pafs  through  dif- 
ferent ftates  by  the  variation  of  their  proportions ; 
oar  nomenclature  would  have  been  defective  without 
expreflions  for  thefe  different  ftates.  We  have  expref- 
fed  them  chiefly  by  a  change  of  termination,  making 
all  names  of  falts  in  the  fame  ftate  to  end  with  the 
fame  termination." 

2.  Nomenclature  by  M.  Wiegleb. 

In  Wiegleb's  General  Syftem  of  Chemiftry  tranfla- 
ted  by  Hopfon,  we  have  another  nomenclature  formed 
on  different  principles.  In  this  he  gives  to  fixed  ve- 
getable alkali  the  name  of  Spodium,  from  the  Greek 
word  o-fl-ocT©.,  (afljcs) .  The  mineral  alkali  he  calls  natrum, 
the  name  by  which  it  was  anciently  diftinguiihed  ;  and 
the  volatile  alkali  ammonium,  from  fal  ammoniac  which 
contains  it  in  great  quantity.  The  compound  falts 
may  be  diftinguiihed  into  double,  triple,  and  quadru- 
ple ;  though,  in  the  fcheme  given  in  the  wrork,  the  firft 
divihon  is  omitted,  as  tending  only  to  create  confufion. 
The  irregular  falts,  confiding  of  thofe  which  are  triple 
and  quadruple,  are  admitted.  Such  as  are  imperfect 
by  reafon  of  an  excefs  of  acid,  he  fays,  are  beft  deno- 
minated by  converting  the  adjective,  expreffive  of  the 
bafe,  into  a  participle  ;  a  practice  which,  on  many  oc- 
cafions,  though  countenanced  by  the  authority  of  a  late 
eminent  writer,  feems  aukward  and  ftiff.  The  excefs 
of  acid  is  denominated  by  the  word  hyperoxys,  and  a 
defect  of  it  by  hypoxys.  Hence  his  denominations  are 
formed  in  the  following  manner. 

Salts  with  excefs  of  acid.  Cream  of  tartar,  or  tarta- 
ric fpodatus,  or  tartaroxys  fpodicus.  Acid  vitriolated 
tartar,  or  vitriolum  fpodatum,  vitrioloxys  fpodicus. 

The  falts  which  are  imperfect  from  a  defect  of  acid 


have  their  denominations  by  mentioning  the  bafe  before  New  che- 
the  acid,_  and  expreffing  the  former  fubftan lively,  the  mical  no- 
latter  adjectivcly.     Thus,  mencla- 
Salt  of  tartar ,_aerated  vegetable  C  Oxyfpodium,  ae-  *ures- 

,1      re 


alkali,  fpocfium  aerocraticum, 
Aerated  volatile  alkali,  ammoni- 


acum  aerocraticum, 
Chalk,  or  calx  aerocratica, 

Borax,  or  natrum  boracicum. 


i 


rocraticum. 
Oxy  ammonium 
aerocraticum. 
5  Oxycalcitis  aero- 
(_      craticus. 
f  Oxynatrum  bora- 
£      cicum . 

With  refpect  to  other  terms,  Mr  Wiegleb  exprefles 
the  acid  with  which  any  bafe  is  combined,  by  the  ter- 
mination cratia,  from  the  Greek  «f  «t©„  (robur),  added 
to  it  ;  excepting  only  thofe  with  the  nitrous  and  mu- 
riatic acids :  and  thefe  (for  what  reafon  does  not  ap- 
pear) he  calls  Apo?iitra  and  Ephnuria.  His  genera  of 
falts  are  as  follow. 

1.  Vitriols  (Sulphurocratia).  2.  Nitres  (Jponitra). 
3.  Murias  (Ephnuria).  4.  Boraxes.  5.  Fluoricrates. 
6.  Arfenicrates.  7.  Barylithicrates,  (thofe  with  acid 
of  tungften).  8.  Molybdsenocrates.  9.  Photocrates, 
(with  acid  of  phofphorus).  10.  Electrocrates.  11.  Oxy- 
crates,  (with  the  acetous  acid) ;  or  epoxy crates,  with  the 
aerated  acid).  12.  Tartars  ?  or,  with  the  acid  changed  by 
fire, pyro-tartars.  13.  Oxalidicrates.  14.  Cecidocfates 
(with  the  acid  of  galls).  15.  Citriocrates.  16.  Meli- 
crates  (with  the  acid  of  apples).  17.  Benzicrates.  18. 
Xylocrates.  19.  Gummicrates.  20.  Camphoricrates.  21. 
Aerocrates.  22.  Galacticrates.  23.  Gala-melicrates 
(with  acid  of  fugar  of  milk).  24.  Myrmecicrates.  25. 
Cyanocrates  (with  the  colouring  matter  of  Pruflian 
blue).  26.  Steatocrates.  27.  Bombycicrates.  28.  Zoo- 
lithocrates,  (with  acid  of  calculus). 

On  the  fubject  of  nomenclatures  it  is  obvious  to 
remark,  that  whatever  may  be  the  defects  of  the  old 
one,  we  are  ready  to  be  involved  in  much  greater  dif- 
ficulties by  the  introduction  of  a  new  one.  Or  fup- 
pofing  a  new  language  to  be  adopted,  where  would 
be  the  fecurity  for  its  permanence  ?  That  which  ap- 
pears moft  fpecious  at  one  period,  may  ftill  be  fu- 
perfeded  by  the  refinements  of  another ;  and  colourable 
pretenfions  would  never  be  wanting  to  fuccefftve  inno- 
vators. Hence  a  continual  fluctuation,  and  an  endlefs 
vocabulary.  As  the  nomenclature  firft  abovemention- 
ed,  however,  has  attracted  no  fmall  degree  of  attention, 
we  (hall  here  fubjoin  a  fcheme  of  it,  as  well  for  the  fa- 
tisfaction  of  our  readers  in  general,  as  for  the  gratifi- 
cation of  thofe  in  particular  who  may  have  imbibed  the 
doctrines  of  its  authors. 
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SUBSTANCES  TH  VI'  H  WE  NOT  BEEN 
YET  DISCOMPOSED. 


N  \MC5       NEW!  1       IS- 
\t  N  '  ED   DB  ADOPTED. 

Lij'.ht. 
Caloric. 

Oxir-cne. 


n. 

eke.  same  substances  reduced 

into  the  state  of  gas  by  the 

addition  of  caloric. 


III. 

THE  SAME  SUBSTANCES    COMBINED 
WITH  OXIGENE. 


N  \M  CS       NEWLY       IN- 
VENTED  ORA'DOI'TED. 


ANCIENT    NAMELI. 


ANCIENT    NAMES. 

Latent  heal,    or  matter 

of  heat. 
The  baft  of  vital  air.      Oxiijcnous  gas.  N.B  It      DephlogiJIicated  cr  vital 

appears   that    light        air. 

contributes    to     the 

reduction  of  oxigene. 

into  a  gazeous  ftate. 
The  baft  of  rV*/fa*ff/K£eV?j  Hydrogenous  gas.  Inflammable  g. 


NAMES      NEWLY        IN- 
VENTED OR   ADOl'TED. 


HyJro0'c:!c. 

'Azote,  or   the  radic-1      The  baft  of  phlogiftlcaA  \zaX\c  gas. 
principle  of  the  ni-         ted  air,  or   of  atn.o- 
tric  acid.  -  fpberie  mephitis . 

Carbone,  or  the  radi-     Pare  coal. 

cal  principle  of  the 

caibonic  acid. 
Sulphur,  or  the  radical  —  — 

principle  of  the  ful- 

phuric  acid. 
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Phofphore  or  the  ra- 
dical principle  of  the 
phofphoric  acid. 


Radical    principle    of    — 
the  muriatic  acid. 


Radical    principle     of     — 
the  boracic  acid. 


Radical    principle    of    — 

the  fluor  acid. 
Radical     principle    of     — 

the  fuccinic  acid. 
Radical    principle     of     — 

the  acetic  acid. 


Radical     principle    of     — 
the  tartareous  acid. 


Radical    principle    of    — 
the  pyro-tartareous 
acid. 

Radical   principle     of     — 
the  oxalic  acid. 


Radical    principle     of 
the  gallic  acid. 

Radical    principle     of     — 

the  citric  acid. 
Radical    principle     of     — 

the  malic  acid. 
Radical    principle    of    — 

the  benzoic  acid. 
Radicalurincipleof  the     — 

pyro-ligneous  acid. 
Radical    principle     of     — 

the  pyro-mucous  a- 

cid. 
Radical    principle    of    — 

the  camphoric  acid. 
Radical     principle    of    — 

the  lactic  arid. 
Radicalprincipleof  the     — 

faccho-lactic  arid. 
Radical    principle    of     — ■ 

the  formic  acid. 
Rncliral     rrinrinlp     nf     


Phlogijlicaied  air,  or  at- 
mofpberic  mephitis. 


Water. 

Thebafeof  nitrousgas. 
Nitric  acid. 
With  an  exceft  of  azote. 
Nitrous  acid. 
Carbonic  acid. 
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ANCIENT     MAMEE. 


NAMES      NEWLY        IN- 
VENTED OK   ADOl'TED. 


Water. 

i  be  baft  of  nitrous  gas. 
While  nitrous  acid. 

Fuming  nitrous  acid. 
Fi.y:ed  air,    or  cretaceous 
acid. 

Vitriolic  acid. 


With  UCs  oxigene, 
Sulphureous  acid. 


Phofphoric  acid. 

With  a  fmaller  propor- 
tion of  oxigene, 

Ph'jfphorous  acid. 

Muriatic  acid 

With  an  execfi  of  oxi- 
gene, 


Sulphureous  acid. 


Phofpho 


acid. 


Fuming  or  volatile  phof- 
phoric acid. 
Marine  acid. 


Ox:genated     muriatic     DephlogiJIicated    marine 


acid, 
iioracic  acid. 


Fluoric  acid. 
Succinic  acid. 
Acetous  acid. 


With  more  oxigene, 
Acetic  acid. 
Tartareous  acii. 


Pyro-tartareous  acid. 
Oxalic  acid. 

Gallic  acid. 

Citric  acid. 
Malic  acid. 
Benzoic  acid. 
Pyro-ligneous  acid. 
Pyro-mucous  acid. 

Camphoric  acid* 
Lactic  acid. 
Saccho-iactic  acid. 
Formic  acid. 


acid. 
Sedative    /alt. 


Acid  of f par. 

Volatile  fait  of  amber. 

Diflilled  vinegar. 


Radical  vinegar. 


Fmpyreumatic  tartare- 
ous acid,  or  fpirit  of 
tartar. 

Saccharine  acid. 


Aflringent  principle. 

Lemon  juice. 

Acid  of  apples. 

Flc-,L':n  of  benzoin. 

Spirit  of  luood. 

Spit  it    of  honey,  fugar 
&c. 

Acid  of  milt. 

Acid  of  fugar  of  milk. 

A: id  of  ants: 


IV. 


V. 


VI. 


ANCIENT    NAMES. 


NAMES       NEWLY      IN- 
VENTED OR   ADOPTED, 


Nitrous  gas. 
Nitrous  acid  gas. 


Carbonic  acid  gas. 


Nitrate  of  potafh. 

of  foda,  &c. 

Nitrite  of  potafh. 
Fixed  air,  mephitic  air .  I  ^ 


TION  OF  BASES. 


anc:ent   names. 


NAMES        NEWLY       IN- 
VENTED  OR  ADOPTED. 


Common  nitre. 
Cubic  nitre. 


Sulphureous  acid  gas;       Sulphureous  acid  gas. 


Muriatic  acid  gas. 


Mt 


arine  ae 


idggf. 


Oxigenated      muriatic     Dephlogi/licated  me 
acid  gas.  acid  gas. 


Fluoric  acid  gas. 


Spathofe  gas. 


CES  CUT   NOT  AICIDIFIED. 


ANCIENT   NAMES. 


,„    ,        foflime.  Chalk. 

LarDO-   3ofpoUfhj&c  Effervfteni  alkalies. 

nate-       Cofiron.&e.  Bujt  of  iron.&c. 

of  potafh.  Vitriolatcd  tartar. 

of  foda.  Glauber  fait. 

.  of  lime.  Sehnite. 

Sulphate  i.  of  alumin-  Alum. 

ous  earth. 

of  batytes.  Ponderous  fpar. 

of  iron,  &c.  Vitriol  of  iron,  13V. 

Sulphite  of  potafh,  &c.  Stahl 's  fulphureous  fait. 


I'hofphate  of  foda.  Phofphoric  Jalt  with  a 

haft  of  natrum. 
Calcareous  phofphate.     Earth  of  bones. 
Superfaturated     phof-     Haupt'sfal  pcrlstum. 

phate  of  foda. 
>  hofphite  of  potafh, &c 

Muriate  of  potafh  Febrifuge  fait  offylvius 

Muriate  of  foda.  Marine  fait. 

Calcareousmuriate,&c     Calcareous  marine  fait. 
Ammoniacal  muriate.     Sal  ammoniac, 
Oxigenated  muriate  of 

foda,  &c. 
Borate    fuperfaturated     Common  borax. 
with  foda,  er  borax 
Borate  of  foda,  Szcftda 
faturated  ivith  the  acid.    . 
Fluate  of  lime,  &c.  Fluor  fpar. 

Succinate  of  foda,  &c.     —  — 

f  of  potafh.  Terra  foliata  tartari. 

I  of  foda.  Mineral  terra  foliata. 

.        .       j  of  lime.  Calcareous  acetous  fait. 

j  of  ammoniac     Spirit  of Minder  eras. 
I  of  lead.  Saccharum  faturni. 

[_of  copper.  Verdigris. 

Acetate  of  foda,  &c. 
Acidulous   tartarite  of     Cream  of  tartar. 

potafh. 
Tartarite  of  potafn.  Vegetable  fait. 

Tartarite  of  l'oda,  &c.     Salt  of  Seignette. 
Pyro-tartaritc  of  lime.     —  — 

Pyro-tartar.'te  of  iron, 

Ike. 
Acidulous    oxalate    of     Salt  cfftrrel. 

potafh. 
Oxalate  of  lime. 

of  foda,  &c. 
Gallate  of  foda. 

of  magnefia. 
of  iron,  &c. 
Citrate  of  potafh. 

of  lead,  occ. 
Malate  of  lime,  &c. 


Carbure  of  iron. 


Plumbato. 


-\  of  iron.  FaBitious  iron  pyrites. 

Sulphure    C  ofantimo.  Antimony. 

3  of  lead.  Galena. 

Sulph.  hydrogen,  gas.  Hepatic  gas. 
Sulphure  of  potafh.  7 

Sulphure  of  foda.      \  Altal"«:i™erScffulphur 

Alkaline  fulphures  Metallic   livers   of  fid- 

with  metals  fufpend- .  phur. 
ed  in  them. 

Alkalinefulphurewith  Liver  of  fulphur   with 

carbonaceous    mat-  carbonaceous  matters 

ters  fufpended  in  it.  fufpendedinit. 

Phofphorifed      hydro-  Phofphoric  gas. 

genous  gas. 

Phofphure  of  iron.  Syderite. 


Terra  foliata    loith 
mon  juice. 


Alluminous  benzoatc. 
Benzoate  of  iron,  &c. 
Pyro-lignite  of  lime. 
Pyro-ligniteofzinc,&c 
Pyro-muciteof  magne.     "*"" 
Ammoniacal,  &c.  py- 

ro  mucite. 
Camphorate   of    foda, 

&c. 
Lactate  of  lime,  &c. 

Saccho-lactate  of  iron, 

Ammoniacal,  &c.  for-     Sfnt  "f  magnamnnty . 

..  miatC'    .  -      .  P*/„.-*I„,„J    „«„/,'     or 
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20 
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30. 
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the  formic  acid. 
Radical    principle    uf    — 
the  Pruflic  acid. 

Radical     principle    of     — 

the  febacic  acid. 
Radical     principle    of     — 

the  lithic  acid. 
I  Radical     principle    of     — 

tl'.e  bombic  acid. 
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Bifinuth. 


Antimony. 


Zinc. 

Iron. 

Tin. 
Lead. 

Copper. 

Mercury. 

Silver. 

Platina. 
Gold. 

Siliceous  earth. 


r  Miiccoi 

49  p       Aluminous  earth,. 
J  1  Barytes, 

50  tj    j  JJme. 

5i.       IMagnefia. 
S«   .   rPotafh. 

54  -1       Soda. 

!5 


Arfcnic. 

Pcgulus  of  arfenic 

Molybdaina, 

—                   — 

Tungftcn. 

—                  — 

Manganefe. 

Regulus  of  manganefe. 

Nickel. 



Cob.  It. 

Regulus  of  cobalt. 

Retrains  of  antimony. 


55  <J 


Ammoniac. 


Viirifablt  earthy  quartz 

C/nyf  or  earth  of  alum. 
7crra  pondtrofa. 

Calcareous  eat  th. 

Vegetable  fixed  alkali  of 

tartar  y  &c. 
Mineral  alkali  t    marine,— 

alkali ' y  nati  um. 
Fluor,  or  caiiflic  'volatile 

alkali. 


Pruflic  acid. 

Sebacic  acid. 
Lithic  acid. 
Bombic  acid- 
Oxide  of  arfcnic. 


Colouring  matter  ofpruf- 
Jian  Hue. 

Acidofg.eafe, 

Stone  \;i  the  bladder: 

Aeidof  tie  fdk-ivorm. 


IVhite  arfenicy  or  calx  of 
arfcnic. 


Oxide  of  molybdsena.  Calx  of  mo/ybd^ua. 

Molybdicacid. 

Oxide  of  tungftcn.  Tellaw  calx  oftuugfe, 

Tunftic  acid. 

WW"    ?oxidcof  *W* 

?'»<*      \  mangancfe 

Vitreousj  a 

Oxide  of  nickel.  Calx  ofnlclel. 

Grey       ?  oxide  of  Ca/x  of  cobalt. 

Vitreous}  cobalt. 


White    -) 

/  oxide  of 
Yellow  r  bifmuth. 
Vitreousj 

("by    the    ni- 

Itrous  acid, 
bythemuri- 
r  J       at.ic  acid, 

cfan-    1  fublimated. 
timony  ' 


OXIDES  WITH  VARIOUS  BASES. 

■.,  ,,       ">  fulphurated  ,,  .. 

Yellow  /       .  1       r  0>  bitnent. 

„  S  oxide  of  „' , 

Red  C        r      ■  Reatrar. 

Kea       J  arfenic: 

Arfen.  oxide  of  potafli  Liver  of  arfcnic. 

Sulpli.  of  molybdaena  Molybdaum, 


miarc. 
l'ruffiatcof  potafh,  &c. 

Prufliate  of  iron,  &c. 
Scbate  of  lime,  &e. 

Lithiate  of  foda,  Sec. 

Bombiate  of  iron,  &c. 


Arfeniate  of  potafh,  &c 
\rfeniatc  of  copper. 
Molybdate. 
Calcareous  tunftate. 


Alkaline  cobaltic 

oxides. 


-Precipitates  of  cobalt  a 
gain  diJJ'olvcd  by  al- 
kalies. 


\ 


Sulphurated   oxide    of     Bifimti  precipitated  by 
bifmuth.  liwr  "ff'f'ur. 


Oxide  of  zinc. 

Sublimated    oxide     of     Flowers  of    zinc,  pom- 


Magi  ft  cry  of  bifmuth,  or 

white  paint. 
Telloiv  calx  of  bifmuth 
Olaf.   of  bifmuth. 
Diaphoretic  antimony. 

Powder  of  Algarolti.        ^  C  ed  oxide  of     Golden  fulphur 

Flowers  orfnow  of  an-  Vitreousj 
timony. 

Glafs  of  regulus    of  an- 
timony . 

Calx  of  zinc 


Black?       . ,       P .     „ 
u    ,     >  oxide  01  iron. 

White  oxide  of  tin. 

White    -\ 

Yellow    /  oxide  of 

Red         f      lead. 

Vitreousj 

Red    ~\ 

Green  /  oxide  of  cop- 

f      per. 
Blue    J 
Blackiih- 
Yellow   J 
Red        ' 
Oxide  of  filvcr. 


pholix,  &c. 
Martial  ictbiops, 
Ajiringent     faffron      o/Sulph' 

Mars. 
Calx,  OT  putty  of  tin. 


mercurial 
oxide. 


Ammoniacalo-as. 


Allalin 


Oxide  of  platina. 
Oxide  of  gold. 


Ccrufe,  or  white  lead. 

MaJJicot. 

Minium. 

Litharge. 

Brown  calx  of  copper  . 

Green    calx    of    copper. 

or  'verdigris . 
Mountain  blue. 
Althiops  per  fe. 
Turbith  mineral. 
Precipitate  per  fe. 
Calx  qffiher. 

Calx  of  platina. 
Calx  of  gold. 


Grev       "\  Grey  eahc   of  antimony 

Red  /  Su,Phurat>  Hermes  mineral. 

Oranee    f  ed  °X'de  °f  Golden  fulphur. 

Vitretus  \  3ntimo,1y  Glafs  and  liver  of  anti- 
mony. 

Alkaline  oxide  of   an-  Rotrou' s  folvent. 
timony. 

Sulphurated    oxide    of     Precipitate    of   zinc   by 

zinc.  liver  of  fulphur     or 

faclitious  blende. 

urated    oxide    of 

iron. 


Yellow  fulphurated  Aurum  maffvum. 

oxide  of  tin. 
Sulphurated    oxide  of  — 

lead. 


Ammoniacal  oxide  of 
copper. 


»i    k  C  fulphurated  Althiops 

'  j     X  oxide  of  mer-      Cinnabar 

Ccury. 
Sulphurated   oxide   of    — 
filvcr. 


mineral. 


Phlogijlicated  alkali,   or 

Prujfian  alkali. 
P ruffian  blue. 


S  wed  if    tungjien. 


Alloy    of  arfenic   and     Arfenicated  tin. 
tin. 


Alloy,  &c.  _ 

Alloy,  ike.  — 

Alloy    of    manganefe  — 
and  iron. 

Alloy  of  nickel,  &c.  — 

Alloy,  &c.  — 


Alloy,  &c. 
Alloy,  &c. 


Alloy,  &c. 

Alloy,  &c. 

Alloy,  &c. 
Alloy,  &c. 

Alloy,  &c. 


Alloy,  or  amalgam  of,  

&c. 

Alloy,  &c.  _ 

Alloy  of  platina  &  gold  — 

Alloy,  &c.  — 


\*1 


I   -L_ 

As  the  lubftances  in  the  lower  part  ol  this  col,  cannot  be  reduced  into  a  gazcous  ftate,  and  not  only  they,  but  feveral  of  thofe  in  the  upper  part ;  wc  have  therefore  changed  at  this  place  the  title  of  the  column,  and  fubftituted  another,  which  expreffes  the  peculiar  combinations  of  the  metals 


Denominations  newly  appropriated  to  feveral  Subflances,  which  are  more  compound  in  their  Nature,  yet  enter  into  new  Combinations  without  being  decompofed. 


I 

z 

3 

4 

Neva  Names, 

Mucous 

Glutinous  matter, 

matter. 

or  gluen. 

Sugar. 

Starch. 

Ancient  names. 

Mucilage. 

Glutii                1 

1 

:. .  ■ 

fine 
matter. 

Air.yl.  . 

matter . 

Fixed  oil. 


Pal  oil. 


Volatile  oil 


The  aroma,  or 

aromatous 

principle. 


Effential  oil. 


Spiritus  :  :Cl'ji ■ . 


Refill. 


Extractive  matter. 


E    U  aclive  matter. 


r  .     n      On  which  th 
fcxtraclo-  \  „. 

..  )    extractive 

I 


refinous 
matter 


matter  pre- 
dominatcs. 


Refinous    fin  which  the 
extra&ivc  -J  refin   pretlo- 


Feculum 


1   ;-    •: 


13 


Alcohol,  or  fpirit 
t»i  wine.. 


14 
f  of  potafli. 
I  ofguaia- 
j     cum. 
Alcohol^  of   f:am- 
I  m.       1 
I  ofmyrrh 

L  &--'■ 

.  llkaline  tl 
2        ttre  of  vuaiaeum 

f  ammoni- 


^S 


itrous   ") 
allic        Y 
[uriaticj 


Nitrous 

Gallic        S- alcohol. 


&c. 


myrro, 


Dulcified  Jt    < : :  1  / 
wine, 

'1 .  -,      e    of   nut- 
galls. 


16 

Sulphuric"^ 

Muriatic  / 

Acetic,      T 

&c.  ) 


ether. 


17 
Alkaline*] 
Earthy  / 
Acid  (" 
Metallic  J 


JLtbcr  of  Frobeniu 
Marine  etber 

s  et  for.  &t 


foap,=. 


Saponula    of  tur- 

peiit'ne,  &c. 


AllaUnceartby,&c 

foaps. 
Combinations  ofvo-: 

■<■:■:<:  9<i;  •/£.-;/■ 
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TABLE,  fhowing  the  Manner  in  which  Natural  Bodies,  confidered  in  a  Chemical  View,  may  be 
divided  into  Gaffes;  with  their  feveral  Subdiv-ifions ;  their  Properties  denned;  and  the  Manner  in 
which  they  are  obtained,  pointed  out. 

NATURAL     BODIES,    confidered  as    the    Objects    of  Chemijlry,     may     be   divided    into    the  following    Clajfes,    viz-. 
I.  Salts.     2.  Earths.     3.  Metals.     4.  Inflammables.     5.  Waters.     6.  Airs. 

I.     SALTS. 

These  are  foluble  in  water,  fapid,  and  not  inflammable.     They  are  either  Acids  or  Alkalies. 
I.  Actus  are  diftinguifhed  by  turning  fyrup  of  violets   red,  or  forming  with  alkalies  neutral  falts;  and   are   fup-pofed  to   con- 
fill:  of  dephlogifticated  air  condenfed,  as  their  acidifying  principle.     The  different  acids  yet  known  are, 

1.  Vitriolic,  fixed.  The  moil  ponderous  of  all  fluids  next  to  mercury,  the  moil  fixed  in  the  fire,  and  the  moil  powerful  as  a 
folvent  of  all  the  acids.     Obtained  chiefly  from  fulphur  by  inflammation. 

2.  Vitriolic,  volatile.  Obtained  alfo  from  fulphur  by  inflammation ;  air  being  admitted  during  the  procefs.  It  acts  lefs  pow- 
erfully as  a  folvent  than  when  in  its  fixed  ftate. 

3.  Nitrous  or  Aquafortis  :  a  volatile  fluid,  generally  met  with  of  a  reddiih  colour,  and  emitting  noxious  fumes,  when  in  its  con- 
centrated ftate ;  though  this  is  found  not  to  be  eifential  to  itr  but  owing  to  a  mixture  of  phlogifton.  In  its  pure  ftate  it  is  al- 
moil  as  colourlefs  as  water,  and  fmokes  very  little.  It  is  next  in  ftrength  to  the  vitriolic  acid,  and  obtained  chiefly  from  nitre. 
It  confifts  of  dephlogifticated  and  phlogifticated  air  condenfed,  and  may  be  obtained  by  taking  the  electric  fpark  for  a  long 
time  in  a  mixture  of  thefe.     By  uniting  with  fome  metals  it  appears  to  be  converted  into  volatile  alkali. 

4.  Muriatic,  or  fplrlt  of  fea-falt.  A  volatile  fluid,  generally  of  a  fine  yellow  colour;  though  this  alfo  is  owing  to  the  admix- 
ture of  foreign  fubftances,  generally  of  iron.  Inferior  in  power  to  the  iormer,  and  obtained  from  fea-falt.  Naturally  this  acid 
feems  to  be  in  an  aerial  ftate,  but  eafily  contracts  an  union  with  water.  On  mixture  with  manganefe,  it  is  wholly  converted  into 
a  yellow,  and-  almoftincondenlible  vapour,  called  dephlogifticated fplrlt  of 'fait;  but  which,  on  mixture  with  inflammable  air,  re- 
compofes  the  marine  acid. 

$.  Fluor  acid.     Obtained  from  a  fpecies  of  fpar:  has  little  acid  power,  but  is  remarkable  for  its  property  of  corroding  glafs. 

6.  Acid  of  borax,  or fe dative  fait.  Obtained  from  borax  in  the  form  of  fcaly  cryftals  ;  found  alfo  naturally  in  fome  waters  in  Italy, 
and  in  certain  minerals  in  other  countries. 

7.  Acetous  acid.  Obtained  by  allowing  any  fermentable  liquor  to  proceed  in  the  fermentation  till  pafl  the  vinous  ftate.  It  is 
much  lefs  corrofive,  and  lefs  powerful  as  a  folvent,  than  the  vitriolic,  nitrous,  or  marine  acids. 

%.-  Acid  of  tartar.     Procured  from  the  hard  fubflance  called  tartar,  depofited  on  the  fides  of  wine  veffels. 

9.  Acid  offugar.  Found  naturally  in  the  juice  of  forrel,  and  procured  artificially  by  means  of  nitrous  acid  from  fugar  and  a  great 
variety  of  other  fubftances.     Aifumes  a  dry  form. 

10.  Acid  of  phofphorus .  Obtained  artificially  from  urine,  and  in  large  quantity  from  calcined  bones  ;  found  naturally  in  fome  kinds 
of  lead-ore  ;  and  in  vaft  quantities  in  Spain  united  with  calcareous  earth.     Aifumes  a  folid  form,  and  melts  into  glafs. 

II;  Acid' of  ants.     Procured  from  the  animal  from  which  it  takes  its  name,  by  exprellion  or  diflillation,  in  a  fluid  form. 

12.  Acid  of 'amber.     Obtained  in  a  folid  form  from  amber. 

13.  Acid  ofarfe?ilc.     Obtained  from  that  fubflance  by  means  of  nitrous  acid.     Is  extremely  fixed  in  the  fire. 

14.  Acid  ofviulybdana.     Procured  from  that  fubflance  by  means  of  nitrous  acid.     Refembles  a  fine  white  earth. 

15.  Acid  of  lapis  ponderofus,  tungfen,  ox  wolfram.  Obtained  as  an  acid,  psrfe,  from  this  fubflance  by  Mr  Scheele  ;  but  its  real  aei 
dity  is  denied  by  other  chemifts.     Is  in  the  form  of  a  yellow  powder. 

16.  Acid  of  milk.     Obtained  in  a  fluid  form  from  that  liquor. 

17.  Acid  offugar  of  milk.     Obtained  in  form  of  a  white  powder,  by  means  of  nitrous  acid,  from  fugar  of  milk. 

18.  Lithlfiac  acid     Obtained  in  a  folid  form  from  human  calculus,  by  means  of  nitrous  acid. 

19.  Acid  of  benzoin.     Obtained  in  a  folid  form  from  that  gum  by  fublimation  or  lixiviation  with  quicklime. 

20.  Acid  of  lemons.     Obtained  from  the  juice  of  that  fruit  by  cryftallization* 

21.  Sebaceous  acid,  or  acid  of 'fat.      Obtained  in  a  fluid  ftate  from  fuet  by  diflillation. 

22.  Acid  of  citrons.     Obtained  in  a  fluid  ftate  from  the  juice  of  that  and  other  fruits. 

23.  Acid  of  apples.     Obtained  in  a  fluid  ftate  from  the  juice  of  apples  and  other  fruits. 

24.  Add  of  forrel.     Obtained  in  a  folid  form  from  the  juice  of  that  plant ;  the  fame  with  acid  of  fugrr, 

11.  Alkalies.     Thefe  turn  fyrup  of  violets  green,  and  with  acids  form  neutral  falts.     They  are, 

1.  Fixed  vegetable,  or  Pot-afh.     Always  obtained  from  the  aih.es  of  burnt  vegetables.     A  deliquefcent  fait. 

2.  Fixed  foffile.  A  folid  cryftalline  ialt,  fometimes  found  native,  as  the  uatrum  of  Egypt;  and  fometimes  by  burning  fea- 
weed  as  kelp. 

3.  Volatile.     Obtained  from  fal    ammoniac,  from  the  foot    of  burning   bodies,  and    from  the  putrefactive  fermentation.     It  is 
naturally  in  the  ilateof  an  invifible  and  elaftic  vapour,  conftituting  a  fpecies  of  aerial  fluid,  and  confifts  of  phlogifticated  and   ■ 
inflammable  air. 

Acids,  by  their  union  with  other  bodies,  form 

Neutral  Salts.  Earthy  Salts.  Metallic  Salts.  Essestial  Salts. 

Thefe  are  always  compofed  of  Compofed  of  an  acid' joined  to  Formed  of  an  acid  and  metal.  Obtained  from  vegetables,  and 
an  acid  and  an  alkali,  and  an  earthy  bafis,  as  alum  and  The  principal  of  thefe  are  contain  an  acid  joined  with 
are  of  many  different  kinds,  gypfum.  See  the  following  vitriols;  the  others  may  be  the  juices  of  the  plant  in  a 
as  may  be  feen  in  the  fol-         table.  feen  in  the  following  table.  particular  manner  not  to  be 

lowing  table.  imitated  by  art.  To  thefe  be- 

long fugar,    manna,  honey, 
and  others  of  that  fort. 

II,  EARTHS. 
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II.     EARTH  S. 

These  arc  folid  bodies,  not  foluble  in  water,  nor  inflammable;  and  iffufed  in  the  fire,  never  refume  their  earthy  form  again 
but  take  that  of  glafs.     They  are  divided  into  dbforbenty  cryfalline,  and  argillaceous. 

I.     Absorbent  Earths  are  capable  of  being  united  with  acids,  and  are  either  calcareous,  or  not  calcareous. 

a}  The  calcareous  abforbent  earths  are, 

I.  Limeflone,  ox  marble.     This  is  of  infinite  variety. as  to  colour  and  texture.     Marble  is  the  fiardeft  and  finefl.     Thofe  kinds  of 

limeftone  which  feel  unctuous  to   the  touch,  are  generally  impregnated  with  clay :  thofe  that  feel  prkty,  or  where  the  lime 

is  hard  and  weighty,  contain  fand;  this  is  the  befl  for  building  ;  the  other  for  manure. 
?..  Chalk.     A  white,  friable,  foft  fubftance.     This  is  much  more  free  of  heterogeneous  matters  than  any  limeftone,  and  is  eafily 

calcined  into  quicklime.     It  is  probably  nothing  elfe  than  limeflone  fuddenly  concreted  without  being  cryflallized. 
3    Sea /bells,  are  likewife  a  calcareous  earth,  and  yield  a  very  fine  quicklime.     Thefe  are  ufed  in  medicine. 
4.  Terra  ponderofa.     A  fine  white  earth  fometimes  found  combined  with  fixed  air,  but  more  commonly  with  the  vitriolic  acid ; 

and  forming  with  it  a  very  heavy  compound,  named  fpathwn ponder -ofum.     It  is  found  in  mines  and  veins  of  rocks. 

by  The  abforbent  earths  which  cannot  be  reduced  into  quicklime  are, 

1.  Magnefia  alba.  A  white  earth,  ufually  found  combined  with  the  vitriolic  acid,  and  forming  bitter  purging  fait.  It  is  likewife 
obtained  from  the  mother-ley  of  nitre,  the  afhes  of  burnt  vegetables,  &c. 

2.  Earth  of  'alum.  A  particular  kind  of  abforbent  earth,  found  in  many  places  mixed  with  fulphureous  pyrites,  as  in  Yorkfhire 
&c.     Clay  of  any  kind  may  by  a  particular  procefs  be  converted  into  this  earth. 

-3.  Earth  of  animals.  This  is  obtained  by  the  calcination  of  animal  fubftances,  and  by  precipitation  in  the  procefs  for  making 
acid  of  milk.  It  can  hardly  be  converted  into  glafs ;  and  is  therefore  ufed  as  a  bafis  for  white  enamels,  &c.  It  is  faid  to  confifl 
of  the  phofphoric  acid  united  to  calcareous  earth. 

II     Crystalline  or  Vitrescent  Earths ,  are  hard,  and  flrike  fire  with  ileel ;  may  be  calcined  in  the  fire;  but  are  not  foluble  in  acids. 

Of  this  kind  are, 

1.  Sand  and  Flint ;  found  plentifully  every  where.  With  alkaline  fubftances  they  are  eafily  changed  into  glafs;  and  hence  are 
termed  vitrefcent. 

2.  Precious  floues  of  all  kinds  are  likewife  referable  to  this  clafs  ;  but  they  are  of  a  much  greater  degree  of  hardnefs  and  tranf- 
parency  than  the  others. 

III.  Argillaceous  Earths  are  digftinguifhed  by  acquiring  a  very  hard  confidence  when  formed  into  a  pafte  with  water,  and  expofed 

to  a  confiderable  degree  of  heat  ;  not  foluble  in  acids.     They  are, 

1.  Common  clay.  It  is  of  many  different  colours  ;  but  chiefly  red,  yellow,  or  white.  The  purefl  is  that  which  burns  white  in 
the  fire. 

2.  Medical  boles.  Thefe  are  of  different  forts ;  but  are  only  a  purer  kind  of  clay,  fometimes  mixed  with  a  little  iron  or  other  matters. 

3.  Lapis  nephriticus,  or  fleatite.  Thefe  are  indurated  clays,  found  in  various  parts.  They  are  at  firfl  foft  and  readily  cut ;  but 
turn  extremely  hard  in  the  air.  Many  other  varieties  of  thefe  earths  might  be  mentioned ;  but  as  they  do  not  differ  in  their 
chemical  properties  fo  much  as  in  their  external  appearance,  and  being  all  mixed  with  one  another,  they  more  properly  be- 
long to  the  natural  hiflorian  than  the  chemifl. 

III.     METALLIC     SUBSTANCES. 

Th  ese  are  bodies  of  a  hard  and  folid  texture  ;  fufible  in  the  fire,  and  refuming  their  proper  form  afterwards;  not  mifcible  with 
water,  nor  inflammable.     They  are  divided  into  Metals  and  Se??ii?netals. 

I.     Metals  are  malleable  ;  and  the  fpecies  are, 
ii.  Gold.     The  moil   ponderous  and  fixed  in  the   fire  of  all  bodies  except  platina,  and  the  moil  ductile  of  any.     It  has  a  yellow 
colour,  and  is  more  commonly  found  in  its  metallic  ftate  than  any  other  metal.     It  has  no  proper  ore ;  but  is  found   in 
ores  of  filver,  and  almoft  all  fands  contain  fome  of  it. 

2.  Silver  is  next  to  gold  in  malleability  and  ductility;  but  lefs  fixed  in  the  fire  than  either  it  or  platina.  It  is  fometimes 
found  in  its  native  ftate ;  but  mofl  commonly  in  that  of  an  ore  with  fulphur,  fometimes  with  arfenic,  and  affuming  different 
appearances. 

3.  Platina.  A  white  metal  of  a  greater  fpecific  gravity  than  gold,  and  altogether  as  fixed  in  the  fire;  the  mofl  difficult  to  be 
melted  of  all  known  fubftances  ;  refifting  the  tefts  which  have  ufually  been  applied  for  difcovering  the  purity  of  gold,  fuppofed 
from  hence  to  be  the  fmiris  of  the  ancients.     Found  in  South  America. 

4.  Copper.  Of  a  reddifh  colour,  hard  and  fonorous  ;  admits  of  being  extended  greatly  under  the  hammer,  either  hot  or  cold. 
Is  difficult  of  fufion.  It  is  generally  found  in  the  -ftate  of  an  ore  with  fulphur.  There  are  a  great  variety  of  ores  of  it,  ex- 
tremely beautiful,  blue,  red,  green,  and  yellow.  - 

5.  Iron.  A  grey-coloured  metal,  extremely  ductile  when  hot ;  the  lightefl  of  them  all  except  tin.  It  is  the  only  metal  certainly 
known  to  admit  oi  being  welded  ;  though  platina  is  likewife  faid  to  poffefs  fome  (hare  of  this  property.  It  is  likewife  the 
only  one  capable  of  being  tempered  by  cooling.     It  is  found  almoft  every  where  ;  and  its  ores  are  infinitely  various. 

6.  Tin.  A  white  foft  metal,  the  lightefl  of  the  whole,  and  very  ductile.  The  ores  of  it  are  generally  arfenical,  and  aifume  a  cry- 
fUilinc  appearance  ;  their  colour  being  mofl  ufually  of  a  dark  brown,  and  fometimes  very  beautiful. 

2  7.  Lead. 
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7  .  Lead.  A  metal  of  a  dull  bluifli  colour,  exceedingly  foft  and  malleable,  and  very  weighty.  Seldom  found  in  its  metallic  (late,  bat 
ufually  in  an  ore  with  fulphur  or  arfenic  ;  but  feldoin  with  fulphur  alone.  The  principal  ores  of  it  are  the  cubic,  called  galena 
and  theglaffy,  czUcd  fpar. 

8.  Mercury  or  quickfdver ;  formerly  accounted  a  femiractal,  on  account  of  its  fluidity,  but  now  reckoned  among  the  moft  perfect 
mecals.  It  is  a  white,  opaque,  metallic  body  ;  fluid,  except  in  a  very  intenfe  degree  of  cold  ;  very  heavy,  and  eafily  volatilized 
by  heat.     Sometimes  found  in  its  fluid  form,  but  ufuaily  in  a  beautiful  red  ore  with  fulphur,  called  cinnabar. 

II.  Semimetals  are  brittle,  and  do  not  ftretch  under  the  hammer.     They  are, 
i.Zinc.     A  bluifli   white  fubftance  of  a  fibrous  texture,  confiderably   hard   and  fonorous,  with  a  fmail  degree  of  ductility  ;  eafily 
fufeJ  and  volatilized.     Its  principal  ore  is  lapis  calaminaris. 

2.  B ij mirth  or  tln-glafs.  A  white  ponderous,  hard,  brittle  and  fonorous  body,  of  a  plated  texture;  eafily  fufed  and  vitrified.  It 
is  only  reduced  to  an  ore  by  arfenic.     Its  appearance  much  the  fame  with  regulus  of  antimony. 

3.  Antimony.  A  blackiih  fubftance,  of  a  fibrous  needle-like  texture;  hard,  brittle,  and  of  a  confiderable  weight ;  not  difficult  of 
fufion,  and  eafily  convertible  into  glafs.     Its  only  ore  is  with  fulphur,  which  is  the  crude  antimony. 

4.  Arfenic.  A  bright,  fparkling,  whitifli-coloured  femimetal ;  of  a  plated  texture;  very  brittle,  and  extremely  volatile.  It  is  ge- 
nerally found  in  the  ores  of  others  metals. 

5.  Cobalt.  A  brittle  femimetal  fufible  in  a  moderate  heat,  and  eafily  convertible  into  a  beautiful  blue  glafs,  called  fmalt.  It  is 
always  obtained  from  an  arfenical  ore,  likewife  called  cobalt. 

6.  Nickel,     A  reddifh  white  fubftance,  of  a  clofc  texture,  and  very  bright;  eafily  melted,  but  very  difficult  to  vitrify. 

IV.     INFLAMMABLE     SUBSTANCES, 

Are  thofe  which  continue  to  burn  of  themfelves  when  once  fet  on  fire.     They  are  divided  into  oils,  fulphur  or  brlmflone,  alcohol 
or  ardent  fpirits  and  charcoal. 

I.  Oils  are  thickifh,  vifcous  fluids,  not  mifcible  with  water.     Divided  into  animal,  vegetable,  and  fof/le. 

a,  by  The  animal  and  vegetable  oils  are, 

I.  Exprejfed.     Thefe  are  of  a  mild  and  bland  tafte,  inodorous,  and  not  foluble  in  alcohol.     They  arc  obtained  by  expreffion,  as 
oil  of  olives,  rape-feed,  almonds,  &c.     Animal  fars  are  of  the  fame  nature,  as  is  alfo  wax. 

2.  Ejfential.  Thefe  are  always  obtained  by  diftillation,  poffefs  the  tafte  and  flavour  of  the  fubject  from  whence  they  are  drawn, 
and  are  foluble  in  alcohol.     Of  this  kind  are  oil  of  cloves,  fpike,  &c.     The  oil  of  ants  is  an  example  in  the  animal  kingdom. 

3.  Empyreumatic.  Thefe  are  obtained  by  a  confiderable  degree  of  heat,  and  poflefs  an  acrid  tafte  and  burnt-like  flavour,  as  oil  of 
hartthorn.     They  are  foluble  in  fpirit  of  wine. 

c.  FofileoiU.  Thefe  are  found  in  the  earth  in  their  native  ftate  ;  and  are  called,  when  pure,  naphtha ;  which  is  of  an  acrid  tafte, 
and  extremely  volatile,  not  mifcible  with  alcohol.  A  great  many  inflammable  folfils  contain  this,    as  bitumens,  pit-coal,  &c. 

II.  Sulphur  or  Brimstone.  This  is  a  dry  friable  fubftance,  not  mifcible  with  water.  It  is  found  in  many  mineral  fubftances, 
metallic  ores,  &c.  but  is  for  the  moft  part  met  with  in  pyrites.  Great  quantities  of  it  are  found  in  the  neighbourhood  of  volcanoes. 

III.  Alcohol  or  Ardent  Spirits.  This  is  a  fluid  of  an  acrid  and  volatile  nature,  mifcible  with  water;  obtained  from  fermented 
vegetable  juices  by  diftillation;  as  from  the  juice  of  the  grape,  malt-liquors,  rice,  &c. 

IV.  Charcoal.  The  refiduumof  mod  inflammable  matters  after  undergoing  diftillation  with  a  ftrong  fire.  A  black  fubftance, 
acted  upon  with  difficulty  by  acids ;  foluble  in  hepar-fulphuris,  and  entirely  diffipable  into  inflammable  air  by  a  vtiy  violent 
heat.     Of  great  ufe  as  fuel,  and  eflentially  neceflary  in  metallurgy  and  other  arts. 

V.  WATER. 

A  colourlefs  infipid  fluid  well  known.     It  is  either  fimple  or  mineral. 

I.  Simple,  or  pure-rain-water,  as  it  called,  though  the  moft  homogeneous  fluid  of  this  kind  with  which  we  are  acquainted,  is  not 
perfectly  pure,  but  always  contains  a  portion  of  mucilaginous  matter,  which  can  never  be  perfectly  feparated.  It  is  fuppofed 
to  confift  of  dephlogifticated  and  inflammable  air  condenfed. 

II.  Mineral  waters  are  thefe  fpring-waters  impregnated  with  faline  fubftances;  the  diverfity  of  which  is  exceeding  great ;  but 
they  all  agree  in  having  an  acid  joined  with  them.     The  moft  common  forts  are  impregnated  with  iron  and  fulphur. 

VI.  A  I  R. 

An  invifible  and  permanently  elaftic  fluid,  is  of  the  following  kinds  :  Dephlogijlicated,  phlogljlicated,  fixed  or  fixable,  inflammable, 
nitrous,  vitriolic  acid  air,  marine  acid  air,  dephlogijlicated  marine  acid,  alkaline  air,  hepatic  air,  atmofpherlcal  air. 

\.  Dephlogijlicated.     An  elaftic  fluid  naturally  extricated  in  the  procefs  of   vegetation;  artificially  procured   from  nitre,   minium, 
'  manganefe,  water,  Sec.  eminently  capable  of  fupporting  flame  and  animal  life.     One  of  the  component  parts  of  eur  atmofphere. 
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2.  Phlogiflicated.  Produced  in  great  quantities  during  the  putrefactive  fermentation;  obtained  alfo  in  the  calcination  of  metals  and 
other  phlogiftic  proceflcs.  Deflroys  animal  life,  and  extinguifhes  flame,  but  is  very  friendly  to  vegetation.  Is  another  of  the 
component  parrs  of  our  atmofphere. 

3.  Fixed,  or  fixable.  Has  its  name  from  the  property  of  adhering  to  certain  bodies,  and  fixing  itfelf  in  them.  Confifts  of  de- 
phlogiflicated air  united  to  charcoal.  Is  obtained  by  fermentation,  and  in  all  phlogiftic  procefles.  Manifefts  the  properties  of 
an  acid:  extinguifhes  flame,  and  deflroys   animal  life. 

4.  Inflammable.  Confifls  wholly  of  charcoal  and  a  little  water  rarefied  by  heat;  is  remarkable  for  being  the  lightefl  of  all  gravi- 
tating fubftances.  Is  produced  naturally  in  mines,  and  from  putrid  waters;  artificially  procured  from  certain  metallic  folutions, 
by  paffing  the  fleam  of  water  over  red-hot  iron;  by  diflilling  wood,  pit-coal,  &c.  with  a  ftrong  heat ;  or  by  expofing  charcoal 
to  the  heat  of  a  burning  lens  in  vacuo.  It  extinguifhes  flame  unlefs  it  be  mixed  with  a  certain  proportion  of  atmofpherical  or 
dephlogifticated  air;  in  which  cafe  it  explodes  violently,  deflroys  animal  life,  but  is  friendly  to  vegetation. 

5.  Nitrous.  Procured  artificially  in  diflblving  metallic  or  other  fubftances  in  the  nitrous  acid.  On  mixture  with  dephlogiflicated 
air  both  the  fluids  lofe  their  elafticity,  and  a  fmall  quantity  of  nitrous  acid  is  produced.  It  inftantly  kills  animals,  and  extinguifhes 
flame.  By  union  with  fome  metals  is  converted  into  volatile  alkali.  In  fome  cafes  it  may  be  made  to  fupport  flame,  and  even 
animal  life.     lis  property  of  condenfing  along  with  phlogiflicated  air  renders  it  a  tell  of  the  falubrity  of  the  atmofphere. 

6.  Vitriolic  acid  air.     The  fame  with  volatile  or  fulphureous  vitriolic  acid. 

7.  Marine  acid  air.     The  fame  with  marine  acid  reduced  into  vapour,   and  deprived  of  mod  of  its  water. 

8.  Dephlogiflicated  marine  acid.  Suppofed  by  fome  to  be  the  marine  acid  deprived  of  its  phlogiflion  ;  by  others  to  be  the  fame 
acid  with  an  addition  of  pure  air.  It  deflroys  many  kinds  of  colours;  whitens  linen,  and  with  inflammable  air  regenerates 
common  marine  acid. 

9.  Alkaline  air.     The  fame  with  pure  volatile  alkali ;  is  formed  by  an  union  of  phlogiflicated  and  inflammable  air. 

10.  Hepatic  air.  Produced  from  the  decompofition  of  liver  of  fulphur  by  acids,  or  in  the  common  atmofphere.  It  is  inflammable, 
but  does  not  burn  with  explofion. 

11.  Atmofpherical  air.     Compofed  of  dephlogiflicated  and  phlogiflicated  air ;  and  thus  fupports  both  animal  life  and  vegetation. 


TABLE,  fhowing  the  feveral  Combinations  that  the  simple  chemical  elementary  bodies 
admit  of  with  one  another;  the  Compound  refulting  from  that  Mixture  ;  and  the  Manner  in 
which  the  Union  is  efTecled  :  With  fome  Account  of  the  principal  Ufes  to  which  thefe  are  ap- 
plied in  Arts  or  Manufactures. 

N.  B.     This  mark*,  put  above  any  word,  denotes  that  there  is  fome  difficulty  in  the  procefs,  or  that 

the  union  is  not  very  complete. 
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VITRIOLIC  ACID  may  be  combined  with  the  folio-wing  fubftances,  viz. 
f  Nitrous  Acid.     A  mixture  which  readily  inflames  oils.     By  folution,  generating  hear. 
I  Muriatic,  Vegetable,  and  all  other  Acids  yet  known.     By  folution,  generating  heat. 
tares  are  applied  to  no  particular  ufe  in  medicine  or  arts. 

f  Vitriolated  tartar.     By  folution  and   cryflallization,  or  double  elective  attraction  from  a  great 
variety  of  bodies. 
Vegetable.^  Nitrum   vitriolatum.     A  vitriolated  tartar,  obtained  by  diflilling  from  nitre  with  the  vitriolic 
J  acid. 

\__Sal  polychreflum.     By  deflagrating  nitre  with  fulphur.     There   are   many  other  kinds  of  vi- 
triolated tartar,  known  formerly  by  different  names,  and  fuppofed  to  be  poffefTed  of  parti- 
]  cular  properties,   but  they  are  now  neglected. 

j  Fossile.     Glauber 's  fait.     By  folution  and  cryflallization.     Much  ufed  in  medicine  as  a  gentle  purgative. 
I  Volatile.     Secret  ammoniac.     By  folution.     Formerly  fuppofed  a  mofl  powerful  menflnuun  for  metals,  &c. 
but  without   any  jufl  foundation. 

fA  corroded  calx.     By  Ample    corrofion.     This    when  perfectly    edulcorated    with  water  is 
'  found  to  be  a  true  gypfum. 
Selenites.     By    precipitation   from    a   very  dilute  folution   of   chalk  in  the  nitrous  acid,  by 
means  of  the  vitriolic  acid. 
I  Terra  ponderofa.     With  this  it  unites  in  preference  to  alkalies,  forming  a  very  heavy  and  in- 
<j  foluble  fuhftance  called  fpathu?n pouderofum. 

Gypfum  or  Fans  plafler.     Often  found  in  a  native  flate.     May  be  artificially  formed  by  preci- 
pitating from  a   folution  of  chalk   in  a   very   concentrated  nitrous  acid.     Ufed  as  a  ce- 
ment :  for  taking  impreffions  from  medals,  &c. 
Talc  ajbeftos,  &c    A   native   production   which  connot  be  perfectly  imitated  by  art.     Ufed  for 
holding  objects  in  microfcopes.   making  incombufiibie  cloth,  &c. 
Epfom,  or  maguefia  Glaubo's  fait.     By  folution  and  cryflallization.     Much  ufed  in  medicine  for 


f Calcareous 
Earths. 


Magnesia. 


L         the  fame  purpofes  as  real  Glauber's  fait. 
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Ufed  by  dyers  as  a  preparatory  for  taking  on- 


EARTHS. 


METALS. 


Iron. 

Lead. 
Tin. 


SEMIMETALS. 


f  Earth  of  Alum.     Alum.     By   folution,  cryflallization,  &c. 

the  colours,  papermakers,  goldfmiths,  &c. 
J  Earth  of  Animals,  Osteocella,  &c.     By  foluiion.     The  mixtures  of  thefe   are  not  applied  to  any 
J  particular  ufe. 

j  Clay*.     Alum.     By  digefting  pure  clay  for  fome  time  in  this  acid,   and  espofing  it  for  fome  time  to  the  air, 
an  alum  is  produced  ;  and  if  the  clay  is  precipitated  from  this  aluminous  concrete,  it  is  found  to  be  a  pare 
earth  of  alum,  foiuble  in  all  acids. 
[_ Flint.     A  thickiin  coagulum.     By  digefting  the  liquor  filices  in  the  vitriolic  acid, 
f  Gold*.     Imperfectly.     By  a  particular  procefs  after  being  feparated  from  aqua-regia. 
j  Silver*.     By  folution,  after  it  has  been  precipitated  from  the  nitrous  acid  by  alkalies.     The  fumes  which 

arife  in  this  folution  are  inflammable. 
I  Copper.     Blue  vitriol.     This  is  fometimes  a  native  production,  but  in  this  way  it  is  never  pure.     It  is  artifi- 
cially prepared  by  folution  in  a  very  concentrated  acid,  and  cryflallizing  it. 

C  Green  vitriol  or  copperas.     Obtained  at  large  by  particular  procefs  from  pyrites  ;   or  by  folution,  &c. 
in  a  diluted  acid.     This  is  the  bafis  of  all  black  dyes,  ink,  &c.  as  it  ftrikes  a  black  colour  with 
<j  vegetable  aftringents. 

j  Salt  of  jleel.     By  calcining  the  cryftals  of  green  vitriol  till  they  are  converted  into  a  white  powder. 
[_Colcothar  of  vitriol.     By  continuing  the  calcination  till  it  alTumes  a  brown  colour. 
f  Saturnus  vitriolicus.     A  folution  in  a  boiling  heat,  but  is  again  precipitated  when  cold. 
(  An  indilToluble  concrete.     By  precipitation  from  the  nitrous  acid. 
Jupiter  corrofivas.      By  a  boiling  heat  in  a  concentrated  acid. 

C  Ignis  Gehenne,  or  infernalis  of  Paracelfus.     By  a  boiling  heat,  and  repeated  coctions  with  frefh 
Mercury. <  acid  when  it  is  evaporated. 

(^  Turpeth  mineral,  or  mcrcurius  precipitatus  flavus.     By  evaporating  to  drynefs,  and  then  wafhing 
with  water. 
("Antimony*.     Avietallic  fait.     By  elective  attraction  from  butter  of  antimony. 
]  Zinc.     White  vitriol.     Often  found  in  its  native  flate.     Artificially  made  by  folution  and  cryflallization  in  a 

diluted  acid.     Ufed  by  painters  for  drying. 
'  Bismuth.     A  corroded  calx.     By  f.ilution  in  a  concentrated  acid, 
j  Arsenic  -  -  -     By  ditto. 

(^Cobalt.     A  rofe-coloured  mixture.     By  folution. 

folved,  the  liquor  appears  of  a  beautiful  red. 
f  Expressed.     A  blackiih  gummy-like  mafs.     By  folution,  generating  a  confiderable  heat.     Native  gums  are 
I  fuppofed  to  owe  their  origin  to  a  mixture  of  this  kind. 

J  Essential.     A  dark-coloured  refinous  mafs.     A  great  heat  and  violent  effervefcence  being  produced  by  this 
]  mixture.     Native  relins  fuppofed  the  fame. 

I  Empyrecjmatic.     Little  known.     By  folution. 
I^Fossile.     A  fubftance  refembling  amber.     By  folution. 
Here  there  is  no  proper  union  of  fubftances  ;  but  if  fulphur  is  boiled  in  this  acid,  it  becomes  lefs  inflammable  and 
more  fixed  than  any  ordinary  fulphur. 

f  Vitriolic  ether.     By  careful  folution  and  diflillation,  the  ether  being  feparated  by  the  addition  of  water. 
Spiritus  vitrioli  dulcis.     By  folution  and  diflillation. 
Oleum  dulce.     By  continuing  the  heat  after  the  ether  has  arifen. 

Oleum  anodynumminerale.     By  rediftilling  the  reliduum  of  the  laft  with  alcohol.     A  medicine  much  cele- 
brated by  Hoffman. 
Sulphur.     By  pufliing  the  heat  after  the  oil  comes  over.     It  is  to  be  obferved  that  this  is  produced  in  every 
combination  of  this  acid  with  inflammables  or  metals. 
WATER.     An  acidulated    water.     Sometimes,  though  feldom,  found  iiTuing  along  with  native  fprings.     Applied  to  no  particu- 
lar ufe. 

NITROUS    ACID    'may  be  combined  with  the  following  Sub  fauces,  viz. 
Vitriolic,  as  above. 
Muriatic.     Aqua-regia.     By  folution.     This  is  the  only  proper  menllruum  for  gold  ;  and  it  is  a  folution  of 

tin  in  this  menftrnum  which  is  the  bafis  of  the  fcarlet  dye. 
Vegetable,  and  all  others.     By  ditto.     Thefe  compounds  have  no  particular  names,  nor  are  applied  to  any 
particular  nfes  in  medicine  or  arts. 
C  Vegetable.     Common  nitre.     A  native  production.     Made  artificially  by  folution  and  cryflallization.     This 
j  deflagrates  with  oily  or  metallic  bodies,  and  is  the  foundation  of  gun-powder. 

j  Yo  s  s  1  l  e  .     Cubic  nitre.     By  fol  ution . 

(^Volatile.     Nitrous  ammoniac.     By  folution.     This  differs  from  all  the  other  ammonical  falts,  by  being 
foiuble  in  alcohol. 


If  this  is  precipitated  by  a  fixed  alkali,   and  again  dif- 


OILS. 


SULPHUR*. 


ALCOHOL. 


ACIDS. 


ALKALIES. 


EARTHS. 


J  Delicjuefcent  cryftals.     By  ditto  and  cryflallization. 
"  I  Bald-win's  phofphorus.     By  ditto  and  evaporating  tojjrynefs 


Earth  of  Alum,  and  a1!   other  abforbent  earths 

remarkable  properties  hitherto  difcovered. 
■Crystalline  Earths*.     By  folution  after  precipitation  from  the  liquor  filices 
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By  folution.     The  compounds  have  no  names  nor  any 
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Bismuth. 
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Gold*.     Slightly  Impregnated.     By  a  boiling  heat  in  clofe  vefTels,  after  the  ordinary  method  of  feparating 
filver  from  gold  by  the  nitrons  acid.     It  fpontaneoufly  fubfides  in  the  air. 

A  fluid  folution.     By  folution.     This  when  diluted  with  water  ftains  hair  and  bones  black ;   as 

alfo  marble,  agate,  jafper,  &c.  of  different  colours. 
Sal  metallorum.     By  folution  and  crystallization. 

Catharticum  lunar e,  lunar  cauflic,  or  lapis  inf emails.     By  infpiflating  the  folution  to  drynefs. 
Copper.     A  green-coloured  folution.     By  folution. 

Iron.     A  greenilh  folution,  if  a  diluted  acid  is  employed  ;  if  otherwife,  it  is  of  a  yellowifh  colour  :  evapora- 
ted to  drynefs,  it  deliquates  in  the  air. 

C  A  yellow  folution.     By  diffolving  in  a  diluted  acid.     If  much  water  is  added,  the  metal  is  pre- 
Lead.       «?  cipitated. 

(_  Satumi  fuhniuans.  By  irifpiffating  the  folution.  This  explodes  when  put  upon  the  fire  with  greater 
force  than  nitre,  and  has  been  propofed  to  be  ufed  as  an  ingredient  in  gun-powder  to  augment  its  force. 
Tin.  A  folution  or  corroded  calx.  By  a  careful  folution  without  heat  it  remains  fufpended  ;  if  otherwife 
it  falls  down  in  form  of  a  calx.  This  is  commonly  fuppofed  to  be  the  compofition  ufed  in  dyeing  fcarlet ; 
but  by  miflake  :  for  it  is  a  folution  of  tin  in  aqua-regia  that  communicates  that  fine  colour  to  cochineal. 
The  fame  folution  is  the  bafis  of  the  powder  which  tinges  glafs  of  a  ruby  colour.  It  is  the  precipitate  of 
gold  from  aqua-regia  by  means  of  tin. 

"A  limpid  folution,  intenfely  corrofive.     By  folution. 
Red  precipitate.     By  evaporating  the  folution  to  drynefs,  and  then  calcining  till  it  becomes  red. 
Mercurius  corrojivus  fufus.     By  precipitating  from  the  nitrous  acid  by  fixed  alkali. 
White  precipitate         -  By  ditto  with  the  volatile  alkali. 

A  greenilh  folution.    By  ufing  a  concentrated  acid.     This  might  be  applied  in  fome  cafes  in  the 

art  of  dyeing ;  but  is  not  yet  come  into  general  life. 
Magi  fiery  of  bifmuth.     By  precipitating  from  the  folution  by  means  of  water.     This  has  been 
employed  as  a  cofmetic,  but  is  inefficacious  and  unfafe.     If  mixed  with  pomatum,  this 
ftains  hair  of  a  dark  colour  without  injuring  it. 
Zinc.     A  corroded  folution.     By  the  ordinary  means. 

CA  colonrlefs  calx.     By  fimple  corrofion. 

jBezoar die  mineral.  By  diftilling  from  butter  of  antimony,  after  havineadded  the  nitrous  acid. 
'     j  Antimonium  diaphoreticum.     By  adding  nitre  to  crude  antimony,  and  deflagrating. 

(_  Cerufa  antimonii.     By  deflagrating  regulus  of  antimony  with  nitre. 
C  A  red  liquor.     By  folution  either  in  its  calcined  or  metallic  date. 
Cobalt.     <  Rofe-coloured  cryflals.     By  adding  muriatic  acid,  and  allowing  it  to  cryftallize. 

r  Green  fympathttic  ink.     By  ditTolving  thefe  cryftals  in  water.     The  folution  is  red  when  cold, 
and  green  when  warm  ;  when  wrote  with,  it  difappears  when  dry  ;  but  when  held  to  the 
firr  it  becomes  gre  n;  and  again  difappears  when  cold. 
Nickel.     A  green-coloured  liquor.     By  folution. 

Expressed.     A  thick  bituminous-like  fubftance.     Upon  the  mixture  a  confiderable  degree  of  heat  is  gene- 
rated, and  fometimes,  though  very  feldom,  actual  flame  is  produced. 
Essential.     Ditto.     A  more  violent  hear  is  generated  upon  the  mixture  with  thefe  oils  than  any  other,  and 
1  with  many  of  them  an  actual  flame  is  produced. 

I  Empyreumatic.     This  mixture  has  no  name,  nor  is  it  applied  to  any  remarkable  ufe  in  arts. 
1_Fossile.     Ditto. 

f  Nitrous  ether.  By  digefting  ;  the  ether  arifing  to  the  fnrface. 
I  Spiritus  nitri  dulcis.  By  digefting  a  little,  and  then  diftilling. 
Acidulated  water.     By  folution. 

The    MURIATIC    ACID    may  he  combined  with  the  following  Subflances.  viz. 
Vitriolic  and  Nitrous.     As  in  the  former  part  of  this  Table. 

Vegetable,  and  all  others  yet  known.     By  folution  :  but  as  none  of  thefe  mixtures  are  applied  to  any  par- 
ticular purpofe,  we  take  no  notice  of  them. 
'(  Vegetable.     Digeflive  fait.     By  folution  and  crystallization. 

|  C  Common  fait.     Commonly  obtained  by  evaporating  fea-water  to  drynefs  ;  or  artificially  made  by 

\  mixing  the  acid  and  alkali,  and  cryftallizing. 

Fossile.<  sai gem,     A  native  foffile  fait,  found  in  mines  in  Poland,  Spain,  ire.  of  the  fame  nature  as  cool- 
ly mon  fait,  but  more  pure, 
'l  Volatile.     Common  ammoniac.     Obtained  at  large  by  a  particular  procefs  from  foot.     Artificially  made  by 


I 


{ 


mixing  the  acid  and  alkali,  and  cryftallizing. 

C  Liquid  fhell.    By  folution.    A  fubftance  whofe  effects  in  medicine  have  been  greatly  extolled. 
Calcareous. ■<  01.  calcis  per  deliquium.     By  evaporating  liquid  fhell  to  drynefs.     It  naturally  deliquefces. 

Fixed  a??i7/ioniac.     By  folution  and  cryftallization.     This  fometimes  appears  luminous  in  the 

dark  when  ftruck  with  a  hammer. 
Magnesia,  and  other  abforbents.     By  folution  :  but  the  properties  or  ufes  of  thefe  are  not 
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known. 
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'Gold*,  A  yellow  liquor.     By  boiling  a  calx  of  gold  (in  whatever  way  obtained)  in  this  acid, 
act  upon  it  in  its  metallic  ftate. 

C  A  fluid  folntion.     By  diflblving  the  ore  of  filver  in  this  acid.     It  does  not    act  upon  pure  me- 
Silver*.<  tallic  filver. 

(^  Luna  cornea.     By  elective  attraction  from  the  nitrons  acid. 
Platina*.     A    fluid   folution.     With   difficulty   effected,  after  having  been  precipitated   from   aqua-regia 

by  alkalies. 
Copper.     A  green  deliquefcent  inflammable  fait.     By  folution  and  infpiflating  to  drynefs. 
Iron.     Tinttura   martis  aurea.     By   folution.     The  iron   is  in  fome    meafnre    rendered   volatile   by    the 
operation. 

C  A  limpid  folution.     By  a  boiling  heat,  and  frequent  cohobations  with  frefh  acid. 
.ad.  £  Qornea  Batumi.     By  precipitation  from  the  nitrous  acid. 

^    C  A  corroded  powder.     By  iirople  corrofion. 
N    '  \  Butter  of  tin.     By  diftilling  from  corrofive  fublimate. 

'A  colourlefs  cryftalline  mafs,  extremely  acrid.     By  corrofion,  employing  the  fumes  of  a  very 
concentrated  acid. 
Mercur.  corrofiv.  albus.     By  precipitation  from  the  nitrous  acid. 
Mercury*.  \  Corrofive  fubiwiate.     By  fubliming  from  fal  ammoniac,  common  fait,  or  many  other  bodies, 
j  Mercurius  dulcis.    By  refubliming  corrofive  fublimate  with  more  quickiilver. 
|  Mercurial  panacea.     By  fubliming  corr.  fub.  nine   times,  and  digefting  for  fome  time  in  fpi- 
[_  rit  of  wine. 

f  Bismuth*.  A  folution  very  flightly  impregnated.     By  employing  a  very  concentrated  acid. 
|  Zinc.     A  folution  of  a  very  flight  yellow  colour. 

•  Arsenic*.  Butter  of  arfenic.     By  diftilling  corrofive  fublimate   with  arfenic  ;   the  arfenic  uniting  with  the 
\  acid,  and  leaving  the  mercury. 

I  Cobalt.     A  reddifli  folution.     By  the  ordinary  means.     It  becomes  green  by  a  gentle  heat. 
^Nickel.     A  green  folution.     By  the  ordinary  means. 
OILS*.     By  folution.     The  union  here  is  but  imperfect,  nor  have  they  any  particular  name. 

ALCOHOL.     Spiritus  falls  dulcis \     By  digeftion,   and  afterwards  diftilling.     The  acid  here  is  never  totally  dulcified. 
WATER.     Acidulattd  water.     Generating  heat  by  mixture. 

VINEGAR    may  be  cotnbined with  the  following  Sub  fiances,  viz. 
Vitriolic,  Nitrous,  and  Muriatic,  as  in  the  above  table.     It  likewife  unites   with  all  other  acids,  gene 
rating  heat;  but  the  properties  or  ufes  of  thefe  are  not  known. 
Vegetable.     Regenerated  tartar.     By  folution  and  cryftallization. 
Fossile.     Polychrcft  of  Rochelle.     By  ditto. 
Volatile.     Spiritus  IVlindereri      By  folution. 

Calcareous  Earth.     Earthy /alts.     Not  known  in  medicine  or  arts. 
Magnesia.     Dr  Black's  purging  fait.     By  folution.    It   unites  with  all  the  other  abforbent  earths;  but  the 

properties  of  thefe  mixts  are  unknown. 
Copper.     Verdegrh.  By  folution  and  cryftallization  ;  or  at  large,  by  ftratifying  copper-plates  with  the  hu(k3 

of  the  grape. 
Iron.     Sal  martis  aperiens.     By  folution  and  cryftallization. 

C  Cerufe.     By  expofing,  in  certain  circumftances,  thin  plates  of  lead  to  the  fumes  of  vinegar. 
Lead.  £  Saccharum  Satumi.     By  folution  and  cryftallization. 
|  Tin*.     This  is  not  properly  diflblved  ;  but  the  acid     is  evidently  impregnated.     By  the  ordinary  means  of 

j  folution. 

lvr  #5  A  fluid  folution.     By  employing  a  precipitate  of  mercury  from  the  nitrous  acid  by  alkalies. 

^Mercury   .£  4 reci caix.     By  long  digeftion  with  fluid  mercury. 

f  Zinc     A  colourlefs  folution  of  a  fweetilh  tafte.  By  digefting  for  fome  time. 

I  Antimony*.  Vinumbenedittum.     This  it  not    a  proper  folution  of  the  metal,  but  the  acid  is  impregnated 
<j  with  an  emetic  quality. 

I  Arsenic     Vinum  arfenicum.     By  ditto.     A  curious  phofphoric  liquor. 

^Bismuth.     An  anflere   ftyptic  liquor.     By  ftrong  coction. 
The  union  here  is  imperfect,  nor  have  any  of  them  obtained  particular  names. 
A  mixture  much  ufed  for  anointing  fprains,  &c. 
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ALKALIES. 
ALKALIES. 


ACID 

Vegetable, 


I 


0F     TARTAR    may  be  combined  with  the  following  fubflances,  viz. 
Cream  of  tartar  with  excefs  of  acid. 

_  Soluble  tartar,  when  completely  faturated. 
Fossile.     Rochelle  fait. 

C  A  fait  very  difficult  of  folution  with  excefs  of  acid. 
Volatile. £  A  beautifui  and  roluble  fait  whcn  perfectly  faturated. 
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Calcareous.'    An  indiflbhible  felenite. 
C  Copper.     A  fine  green  colour  for  painting. 
£  Iron.     A  green  aftringent  liquid.     Chalybeated  tartar. 
Regulus  of  Antimony.     Emetic  tartar. 


AC  ID  of    URINE  maybe  combined  with  the  following  fubftances,  viz. 
ACIDS  of  all  kinds.     The  nature  of  thefe  not  known. 

("Fixed  Vegetable.     A  fait  not  eafily  cryftaliized,  the  nature  of  which  is  not  known. 
J  Fossile.     A  line  cryftaliized  fait  u fed  in  medicine. 
ALKALI.  <j  volatile.     A  glafs-like  faline  fubftance  called  microcofmic  fait.     The  acid  is  always  found  in  this  Itate  by 

[_  evaporating  urine. 

VITRESCENT  EARTHS.     A  glafs  of  different  forts.     By  fufion. 

f  Lead.     An  inflammable  malleable  mafs.     By  calcining  the  dry  fait  with  lead. 

|  Tin.     A  mafs  refembling  zinc  ;  and  inflammable.     By  ditto. 

'.  T  CA  true phofphorus.     By  ditto. 

1  \  A  bluifh  folution.     By  employing  a  watery  folution  of  the  acid. 

|  Copper.     A  corroded  powder,  or  green  folution.     By  a  boiling  heat  in  a  watery  folution  of  the  acid. 

^Mercury.     A   femi-opaque  mafs.     By  fufion  with  the  acid,  in  its  folid  form. 

f  _  f  A  corroded  powder,  foluble  in  water.     By  folution  in  the  acid   in  a  watery  fituation. 

|  '    \  A  true  phofphorus.     By  fufion  with  the  dry  acid. 

|    .  $  A  folution  in  the  ordinary  way. 

SEMIMETALS.      <|      NTIMONY' £  A  brilliant  ftriated  mafs.     By  fufion  with  the  dry  acid. 

I  Bismuth.     A  mixture  but  little  changed  in  appearance  from  ordinary  bifmuth.  By  fufion. 

I  Arsenic.     A  whitifh  femitranfparent  deliquefcent  mafs.     By  fufion. 

(^Cobalt.     A  reddifh  tincture.     By  folution. 
OILS.     Baldwin'' 's phofphorus.     By  diftilling  with  fubftances  that  contain  oils  or  inflammable  matter. 
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FLUOR     ACID,    may   be  combined  with  the  following  Sub fiances,  viz. 
Fixed  Vegetable.     A  gelatinous  faline  mafs  which  cannot  be  cryflallized.     Great  part  of  it  is   alfo  diffi- 

pated  by  evaporation  to  drynefs. 
Fossile.     A  fubfiance  fimilar  to  the  foregoing. 

Volatile.     Lets  fall  a  quantity  of  filiceous  earth,  and  forms  a  cryflallizable  ammoniacal  fait. 
Lime  p 

Magnesia.  >A  gelatinous  matter. 

Earth  of  Alum,  j 

Siliceous  Earth.  After  long  ftanding,    cryftals  of  quartz. 

Silver  ")      The  calces  of  thefe  metals  partially  diflblved  ;  but    the  properties  of  the  folution  un- 

Qjljicksilver.  3  known 

Copper.    The  calx  eafily  foluble,  and  affording  blue  cryftals;   the  metal  only  partially  fo. 
Iron.     Diflblved  with  violence  with  the  emiflion  of  inflammable  vapours  into  an  uncryftallizable  liquor. 


ALKALIES. 
EARTHS. 

METALS. 

SEMIMETAL. 
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ACID 

ALKALIES. 

EARTHS. 
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}    The  calces  of  all  thefe  metals  diflblved,  but  the  nitre  of  the  folutions  unknown. 


A  C  I  D    of     SUGAR    may   be  co?nbintd  with  the  following  Snbflances,  viz. 

Fixed  Vegetable.     A  fait  fcarce  capable  of  cry  flail  ization  when  perfectly  neutral. 

Fossile.     A  fait  difficultly  foluble  in  water. 

Volatile.     An  ammoniacal  fait  (hooting  into  quadrangular  prifms. 
("Lime.     A  kind  of  felenite  from  which  the  acid  cannot  be  feparated  by  a  burning  heat. 
I  Terra  Ponderosa.     A  fait  formed  into  angular  cryftals,    fcarce  foluble  in  water. 
<J  Magnesia.     A   white  powder  infoluble  without  an  excefs  of  acid. 

(_  Earth  of  Alum.     A  yellow  pellucid  mafs  incapable  of  cryftaliization,  and  liquefying  in  the  air. 
f  Gold. 

Silver. 
.,  Platina. 

|   OjJICKSILVER.J 

^Iron.     Diflblved  in  great  quantity,  and  forming  a  yellow  prifmatic  fait  eafily  foluble  in  water. 
Cobalt.     A  yellow-coloured  fait  forming  a  fympatheticink  with  fea-falr. 

Alcohol.     An  ether   which  cannot  eafily   be  fet  on  fire  unlefs  previoufly  heated,   and  burning  with  a 
blue  flame. 
of    BORAX  or   SEDATIVE    SALT  may   be   combined  with  the  following  Snbflances,  viz. 
TFossle.     Borax.     A  native  fubftance,   which  may    be  imitated  by  art.     It  is  of  great  ufe  in  promoting  the 
<j      fufion  of  metals  and  earths. 
^  Volatile.     An   ammoniacal  fait  fhooting  into  fmall  cryftals,  and  melting  by  an  intenfe  heat  into  a  greyifh- 

coloured  glafs. 
C  Magnesia.     A  fait  cryflallizable  in  vinegar  and  acid  of  ants.    Decompofed  by  other  acids  and  fpirit  of  wine. 
\  Earth  of  Alum.     In  certain  proportions  a  fait  difficult  of  folution;  in  others  a  hard  mafs  refembling  pu- 
mice-ftone,   yet  partially  foluble  in  water. 
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Iron.     An  amber-coloured  folution  yielding  cryftals  of  a  yellow  colour. 

Arsenic.     A  cryftallizable  compound  mooting  into  pointed  ramifications,  or  forming  a  greyiih,  white,  or  yellow 

powder. 
A  folution  with  a  confiderable  hear,  which  burns  with  a  green  flame. 
A  folution  in  a  confiderable  heat.     The  other  mixtures  with  this  acid  not  known. 
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ACID    of    AMBER  maybe  combined  with   the  following  Sub fl  ana 
xed  Vegetable.     A  tranfparent  and  cryftallizable  fait,  but  deliquefcent. 


Viz. 


Fossile.     A  cryftallizable  fait  not  deliquefcent. 

Volatile.     An  ammoniacal  fait  (hooting  into  acicular  cryftals. 

A  cryftallizable  fait,  difficult  of  folution  and  not  deliquefcent.     Decompofed  by   common  fal  am- 
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BLES. 


Lime 

moniac. 

Magnesia.     A  gummy  deliquefcent  faline  mafs,  not  cryftallizable. 
_  Earth  of  Alum.     A  prifmatic  fait  incapable  of  decompofition  by  alkalies. 
'Silver.     A  fait  (hooting  into  thin  oblong  cryltals  obtained  from  the  precipitate  ;  but  no  folution  of  the  perfect 

metal, 
j  Copper.     A  cryftallizable  fait  of  a  green  colour, 
j  Iron.     A  cryftallizable  fait  of  a  brown  colour. 

j  Tin.     A  cryftallizable  fait  from  the  precipitate,  fcarce  to  be  decompofed  by  alkalies. 
[Lead.     A  cryftallizable  fait  from  the  precipitate. 

Zinc.     A  cryftallizable  fait. 

Bismuth.     A  cryftallizable  fait  from  the  precipitate,  not  to  be  decompofed  by  alkalies. 

Regulus  of  Antimony.     A  folution  of  the  precipitate. 

ACID    of    ANTS    may  be  combined  with  the  following  Subftances,  viz. 
Fixed  Vegetable.     A  cryftallizable  fait,  deliquefcent  in  the  air. 
Fossile.     A  fait  of  a  fimilar  nature. 

Volatile.     An  ammoniacal  liquor,  cryftallizable  with  difficulty. 
Ch  aik  or  Coral.     A  cryftallizable  fait  which  does  not  deliquate. 
Magnesia.     A  faline  liquor  fcarceiy  cryftallizable. 
Terra  Ponderosa.     A  cryftallizable  fait  which  does  not  deliquefce. 

Earth  of  Alum.     Unites  with  difficulty,  and  fcarceiy  to  the  point  of  faturation.     The  nature  of  the  com- 
pound not  known. 
TSilver*.     By  folution.     The  calx  of  filver  precipitated  from  aquafortis  by  alkalies  ;  but  does  not  act  upon  it 
in  its  metallic  ftate. 
Copper.     Beautiful  green  cryftals.     By  diflblving  and  cryftallizing  calcined  copper.     It  acts  (lowly  upon  it  in 
<j  its  metallic  ftate. 

Iron.     A  cryftallizable  fait.     It  diflblves  this  metal  with  great  facility. 

Lead*.     A  fait  refembling  faccharum  faturni.     By  diflblving  the  red  calx  of  lead.     But  it  does  not  act  upon  it 
in  its  metallic  ftate. 
Zinc.     Elegant  cryftals.     By  the  ordinary  means, 
this  acid  upon  other  bodies,  or  the  ufes  to  which  thefe  combinations  might  be  applied,  are  not  yet  fufficiently 


ACID    of    ARSENIC    may   be  combined  with  the  following  Subftances,  viz. 
Fixed  Vegetable.     A  ponderous  fait  (hooting  into  fine  cryftals  by  fuperfaturation  with  acid. 
Fossile.     A  fait  cryftallizable  when  perfectly  neutral. 
Volatile.     A  peculiar  kind  of  ammoniacal  fait  parting  with  the  alkali,  and  decompofmg  fome  of  it  in  a 

ftrong  fire. 
Chalk.     A  cryftallizable  fait  fcarceiy  foluble. 
Magnesia.     A  gelatinous  mafs  which  cannot  be  cryftallized. 
Terra  Ponderosa.     An  infoluble  white  powder. 
Copper.     A  green-coloured  folution. 
Iron.     A  very  thick  gelatinous  folution. 
Lead.     A  folution  which  cannot  be  cryftallized. 

Tin.     A  gelatinous  folution  in  the  moift  way.     A  mixture  taking  fire  in  clofe  veflels  in  the  dry  way. 
'  Zinc.     A  folution  in  the  moift  way,  and  in  the  dry,  a  mixture  taking  fire  in  clofe  veflels. 
Bismuth.     A  partial  folution. 
Regulus  of  Antimony.     A  partial  folution. 
Cobalt.     A  partial  folution  of  a  red  colour. 
Manganese.     A  partial  folution  in  its  natural  ftate.    When  the  manganefe  is  phlogifticated,  a  cryftallizable 

fait  may  be  obtained. 
Charcoal.     A  mixture  taking  fire  and  fubliming  when  heated  in  clofe  veflels. 
Oil  of  Turpentine,  &c.     A  thick  black  fubftance  after  fome  days  digeftion. 

Sulphur.    A  red  fublimate.  „ „„ 
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ACID    of    MO  L  T  B  D  JE  N  A    may  be  united  with  the  following  Sub/lances,   viz. 
J  Fixed  Vegetable.     A  cryftallizable  fait. 
I  Volatile.     A  neutral  fait,  the  nature  of  which  is  unknown. 

ACID    of    MILK   may  be  combined  with  the  following  Sub/lances,  vjz. 

Fixed  Vegetable.     A  deliquefcent  fait  foluble  in  alcohol. 

Fossile.     A  fait  of  a  fimilar  nature. 

Volatile.     A  deliquefcent  fait  parting  with  much  of  the  alkali  by  heat. 
C  Calcareous  and  Argillaceous.     Deliquefcent  falts. 
£  Magnesia.     A  fait  more  eafily  cryftallized,  but  deliquefcent. 

Copper.     A  blue  fohuion,  which  cannot  be  cryftallized. 

Iron.     A  brown  folution,  with  the  emiffion  of  inflammable  air,  yielding  no  cryftals. 

Lead.     An  aftringent  fweetifh  folution,  which  does  not  cryftallize. 
Zinc.     A  cryftallizable  fait,  with  the  emilfion  of  inflammable  air  during  the  fohuion. 

ACID    of    SUGAR    of    MILK  may  be  combined  with  the  following  Sub/lances,  viz* 
("Fixed  Vegetable.     A  fait  very  difficult  of  folution. 
<  Fossile.     A  fait  more  eafily  foluble. 
(^  Volatile.     A  peculiar  kind  of  ammoniac. 
Absorbent  and  Argillaceous.     Infoluble  falts. 

ACID    of    APPLES    may    be  combined  with  the  following  Sub.fiances,   viz. 
Fixed  Vegetable,  Fossile,  and  Volatile.     Deliquefcent  falts. 

Calcareous.     A  fait  difficult  of  folution  unlefs  the  acid  prevail. 

Magnesia.     A  deliquefcent  fait. 

Earth  of  Alum.     A  fait  very  difficult  of  folution. 
Iron.     A  brown  folution,  which  does  not  cryftallize. 
Zinc     A  fine  cryftallizable  fait. 

ACID    of    FAT    may  be  combined  with  the  following  Subjlances,  viz. 
f  Fixed,  Vegetable,  and  Fossile.     Neutral  falts  of  a  particular  nature. 
\  Volatile.     A  concrete  volatile  fait. 

Calcareous.     A  cryftallizable  fait  of  a  brown  colour. 

Magnesia.  7     .  r        .  .  ,       c  r  n  ,,. 

Earth  of  Alum,    j    A  gummy  mafs,  which  refufes  to  cryftallize. 

f  Silver.     A  fohuion  of  the  calx. 

j  Platina.     The  calx  copioufly  difTolved,  and  even  the  perfect  metal  attacked  by  diftillation  to  drynefs. 
j  Copper.     A  green  folution,  which  cannot  be  cryftallized. 
<j  Iron.     A  cryftallizable  fait,  which  does  not  deliquate. 

Lead.     An  aftringent  fohuion  of  the  red  calx  called  minium. 

Tin.     A  folution  in  fmall  quantity. 

Mercury.     A  folution  by  being  twice  diftilled  from  the  metal. 

Zinc.     DifTolved  in  its  metalline  ftate. 

Bismuth.     A  folution  of  precipitate. 

Regulus  of  Antimony.     A  cry ftallizable  fait,  which  does  not  deliquate. 

Manganese.     A  perfect  and  clear  folution. 

ACID    of    BENZOIN  may  be  combined  with  the  following  Sub  fiances,   viz. 
Fixed  Vegetable.     A  fait  fhooting  into  pointed  feathery  cryftals. 
Fossile.     A  fait  procurable  in  larger  cryftals. 
Volatile.     A  deliquefcent  fait  fcarce  cryftallizable. 
Calcareous.     A  cryftallizable  fait  not  eafily  foluble. 
Magnesia.     A  cryftallizable  fait  eafily  foluble. 


7 he  FIXED  ALKALI,  whether  Vegetable  or  Fossile,  can  be  united  with  the  following  Bodies ;  but  the  Vegetable  is  beft  known. 
ACIDS  :     Vitriolic,  Nitrous,  Muriatic,   Vegetable  ;  and  acid  of  Urine,  of  Amber,  of  Ants,  of  Borax,  &c.  as  in  the  former 

part  of  this  Table. 
ALKALIES  of  all  forts.     The  ufes  of  thefe  mixtures  are  not  known. 

C  Liquor  fdicum.     By  fufion  with  twice  their  weight  of  alkali. 
Crystalline. <  Clafs.     By  fufion  with  a  much  fmaller  proportion  of  alkali.     This  is  the  compofition  of 
EARTHS.  <?  C  cryftal  glafs,  and  all  others  commonly  ufed. 

Absorbents.  Argillaceous,  and  all  kinds  of  earths.     Clafs.     By  fufion  ;  differing  in  quality  according  to  the 

nature  of  the  ingredients.     Glafs  is  likwife  produced  with  it  in  fufion  with  metals. 
Go  ld*.     After  having  precipitated  it  from  aqua-regia,  it  difTolves  it  if  the  alkali  has  been  calcined  with  animal 
METALS.  ->  fubftances.  , 

Silver*.     After  having  precipitated  it  from  the  nitrous  acid,  it  difTolves  it  if  the  alkali  has  been  calcined  irr 
contact  with  the  flame. 

2  METALS. 
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OILS. 


SULPHUR. 
WATER. 

AIR. 


fTiN.     A  corroded  powder. 
J  Copper.     By  ditto. 
■^  Lead.     A  fluid  folution.     By  ditto.     This  ftains  hair  black. 

Iron*.     A  blood -coloured  folution.  By  dropping  a  folution  of  iron  in  the  nitrous  acid,  into  an  alkaline  lixivium. 
Mercury*.     A  fluid  folution.     After  precipitating  it  from  acids  ;  if  the  alkali  is  in  too  large  proportions,  it 
then  diflblves  it,  efpecially  if  the  alkali  has  been  calcined  in  contact,  with  the  flame. 
"Zinc*.     By  folution,  after  having  precipitated  it  from  the  nitrons  acid. 
Bismuth*.     By  folution,  after  having  precipitated  it  from  the  nitrous  acid. 

Kermes  mineral.     By  difiblving  antimony  in  an  alkaline  lixivium,  filtering,  and  allowing  it  to 

ftand  in  a  cool  place  till  it  precipitates. 
Golden  fulphur  of  antimony.     By  difiblving  a  crude  antimony  in  an  alkaline  lixivium,  and  preci- 
pitating by  an  acid. 
Hepar  antimonii.      By  deflagrating  crude  antimony  with  nitre. 
Crocus  metallorum.     Is  hepar  anthnonii  pulverifed  and  edulcorated  with  water. 
Diaphoretic  antimony.     By  deflagrating  regulus  of  antimony  with  nitre. 

Antimoniated  nitre.     By  difiblving  diaphoretic  antimony  in  water,  and  allowing  it  to  cryftallizc. 

Magijlery  of  antimony.     By  precipitating  a  folution  of  diaphoretic  antimony  by  adding  vinegar. 

Regulus  antimonii  medicinalis.     By  fuling  crude  antimony  with  alkali.      This  is  not  properly  a 

compound  of  alkali  and  antimony,  but  of  another  kind.     But  as  it  is  a  term  much  ufed,  it  was 

proper  to  explain  it. 

Arsenic*.    A  metallic  arfenical  fait.     By  a  particular  elective  attraction  from  regulus  of  antimony  and  nitre. 

Expressed.     Soap.     The  beft  hard  foap  is  made  of  olive-oil  and  foflile  alkali.    The  ordinary  white  foap  of  this 

country  is  made  of  tallow  and  potafh ;  black  foap  with  whale-oil  and  potafh. 
Essential.     Saponaceous  mafs.     Beft  made  by  pouring  fpirit  of  wine  upon  cauftic  alkali  and  then  oil,  digeft- 

ing  and  fhaking. 
Empyreumatic     This  mixture  diflblves  gold  when  precipitated  from  aqua  regia  ;  and  is  the  bafis  of  the  fine 

colour  called  PruJJian  blue ;  and  has  various  other  properties,  as  yet  but  little  known. 
Fossile.  This  has  no  name,  nor  are  the  properties  well  known  ;  but  from  fome  obfervations  that  have  been  made 
on  native  foapy  waters,  it  is  probable  that  it  would  keep  linen  much  longer  white  than  any  other  kind  of  foap. 
C  Hepar  fulphuris.     By  injecting  alkalies  upon  melted  fulphur. 

(  Lac  fulphuris.     By  difiblving  fulphur  in  an  alkaline  lixivium,  and  precipitating  by  an  acid. 
Alkaline  lixivium,  when  canftic,  or  even  the  ordinary  folution  of  mild  alkali,  is  a  fluid  of  great  power  in  warning, 
bleaching,  &c. 
Fixed.     Mild  alkali.     This  is  the  general  ftate  in  which  alkalies  are  found  ;   but  if  they  are  rendered  cauftic  by 
means  of  quick-lime  or  otherwife,  they  again  abforb  it  from  the  air,  or  from  many  other  bodies,  by  elective 
attraction.     When  perfectly  mild,  this  alkali  may  be  made  to  afliime  a  cryftalline  form. 


1 


The  VOLATILE    ALKALI,    or  SPIRIT    of  SAL     AMMONIAC,  can  be  united  with  thefe  Bodies,  viz. 
ACIDS  :  Vitriolic,  Nitrous,  Muriatic,  Vegetable  ;  of  Urine,  of  Amber,  of  Ants,  &c. 
ALKALI,  as  above_. 

f  Aurum  fulminans.     A  powder  obtained  by  precipitating  it  from  aqua  regia  by  volatile  alkalies. 
I  A  liquid  folution.     By  adding  a  large  proportion  of  alkali  after  it  has  been  precipitated  from  aqua 
regia.     This  depofites  the  gold  when  long  expofed  to  the  air.     The  curious  vegetation  called 
arbor  Diana  is  formed  by  adding  mercury  to  this  folution.    A  violently  fulminating  powder  ob- 
tained by  digeftion. 
A  folution.  After  it  has  been  precipitated  from  the  nitrous  acid.    A  fulminating  powder  by  digeftion. 
By  folution,  after  having  precipitated  it  from  aqua  regia. 
fA  bine-coloured  folution.     By  the  ordinary  means.     This  when  evaporated  to  drynefs,  and  mixed 
METALS.  -^  with  tallow,  tinges  the  flame  green. 

Copper. «(  Sapphire-coloured  cryftals.     By  cryftallizing  the  folution. 
|  Ve?ius  fulminans.     By  evaporating  the  folution  to  drynefs. 

\_Aqua  cerulea  fapphirina.     By  mixing  fal  ammoniac,  quick-lime,  and  thin  plates  of  copper,  with 
water,  and  allowing  them  to  remain  a  night. 
By  ordinary  foluticn. 
By  ditto. 
The  mixts  that  arc  produced  by  thefe  metals  are  little  known. 

By  folution,  after  having  precipitated  it  from  the  nitrous  acid. 


Gold*. 


Silver*. 
Platina*. 


SEMIMETALS. 


OILS. 


Vol.  IV. 


Iron. 
Lead 
Tin. 

Bismuth*. 

Antimony 

Cobalt.     A  reddifh  liquor.     By  folution. 

Nickel.     A  blue  liquor.     By  ditto. 

Expressed.     Has  no  name.     By  folution. 

Essential.     Sal  volatile  oleofum.     By  ditto  with  fome  difficulty,  uirlefs  the  alkali  is  in  a  cauftic  ftate. 

Empyreumatic     A  pungent  oily  fubftance,  of  great  power  in  medicine.     The  principal  one  of  this  kind  in 

ufe  is  fpirit  of  hartfhorn. 
Fossile.     A  particular  kind  of  foapy  fubftance. 
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Smoking  fpirit  of  fulphur.     By  diftilling  fal  ammoniac,  quick-lime,  and  falphur. 

By  diftilling  alcohol  from  volatile  alkalies,  it  acquires  a  cauftic  fiery  tafte  ;  but  the  union  is  not  complete. 

This  folution  might  be  of  ufe  in  waihing  or  bleaching ;  but,  unlefs  in  particular  cafes,  would  be  too  expenfive. 

It  coagulates  with  alcohol. 
Fixed      Mild  volatile  alkali.     The  ufual  ftate  in  which  it  is  found  ;  nor  has  any  method  yet  been  difcovered  of 

rendering  it  folid  but  in  this  ftate. 

EXPRESSED    OILS    may  be  combined  with   the  following  Subfiances,-  viz. 
ACIDS:  Vitriolic,  Nitrous,  Muriatic,  Vegetable,  of   Urine,  of  Amber,  as  in  the  foregoing  part  of  this  Table. 
ALKALIES  :  Fixed  and  Volatile,  as  above. 
CALCAREOUS  EARTHS.     A  kind  of  plafter.     By  mixture  when  in  a  cauftic  ftate. 

C  Tin*.     Ditto.     By  folution  when  the  tin  is  in  the  fate  of  a  calx. 
METALS.  <  Lead*.     Ditto.     By  boiling  the  calx  of  lead  in  oils.     This  is  ufed  for  cements  in  water- works.     The  com- 

f  mon  white  paint  is  a  mixture  of  this  lefs  perfect. 

SEMIMETALS.     Zinc*.     Ditto.     By  ditto. 

OILS  :  EfTchtial,  Empyreumatic,  and  Foflile.     By  mixture    but  their  ufes  are  not  much  known. 

SULPHUR,     Balfam  of  Sulphur.     By  folution  in  a  boiling  heat. 
ALCOHOL.    After  exprellcd  oils  are  freed  from  foap  or  plafters,  they  are  foluble  in  alcohol;  but  not  in  their  ordinary  ftate. 
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WATER. 


ESSENTIAL    OILS    may  be  cojnbined  with  the  following  Subfiances,  viz. 
triolic,  Nitrous,  &c.  as  above. 
:  Fixed  and  Volatile,  as  above. 
j  Copper.     By  folution. 
|  Le  ad.     By  <litro. 
kinds.     By  folution  or  mixture. 

A  ball",  m  01   fulphur.     By  folution,  imperfectly;  better  by  adding  eflentiai  oils  to  the  folution  made  by  expreiTe^ 
oils  or  hepar  fnlphuris. 
J  Imperfect:  mixture.     By  folution. 
\  Aromatic  waters.     By  diltillation. 
Diftilled  water  of  the  (hops.     By  diitilling  recent  vegetable  fubftances  with  water. 


EMPYREUMATIC    OILS  may  be  combined  with  the  following  Sub  fiances',  viz. 
ACIDS:  Vitriolic  and  Nirous,  as  above. 
ALKALIES:  Fixed  and  Volatile,  as  above. 
OILS  of  all  kinds.     By  mixture. 
ALCOHOL.     By  folution.     By  repeated  diftillations  the  oils  are  rendered  much  more  fubtile. 

F  0  S  S  I L  E    OILS    may  be  combined  with  the  following  Subfiances,  viz. 
ACIDS  :  Vitriolic  and  Nitrons,  as  above. 
ALKALIES  :  Fixed  and  Volatile,  as  above. 
OILS  of  all  kinds.     By  mixture. 
SULPHUR.     With  fome  difficulty,  by  folution. 
ALCOHOL.  ...         By  ditto. 

S  U  L  P  H U  R    may  be  combined  with  the  following,  Subfiances,  viz. 
ACID*  :  Vitriolic  ;  with  the  phenomena  above  described. 
ALKALIES  :  Fixed  and  Volatile,  as  above. 

"Silver.     Amafs  of  red-like  colour.     By  adding  fulphur  to  red-hot  filver,  and  fufing  ;  found  alfo  with  it  :n  the 

ftate  of  an  ore. 
Lead.     A  fpark ling  friable  mafs.,  hardly  fufible.     By  deflagrating  fulphur  with  lead.     This  in  a  native  ftate 

forms  the  ore  of  lead  called  galena. 
Copper.     A  Black  brittle  mafs,  eafily  fufed.     By  adding  fulphur  to  red-hot  copper,  or  ftratifying  with  fulphur 
and  filling.     Naturally  in  fome  yellow  pyrites. 

"A   fpungy-like  drofs,  ealily  fufible.     By  putting  fulphur  to  red-hot  iron.     This  is  alfo  found  naturally 

in  the  common  yellow  or  brown  pyrites. 
A  fulminating  compound.      By  mixing  filings  of  iron  with  fulphur,  moiftening  them  with  water,   and 
preffing  them  hard,  they  in  a  few  hours  burft  out  into  flame.     This  compofition  has  been  employ- 
ed for  imitating  earthquakes. 
|  Crocus  martis.     By  deflagrating  with  iron. 

|  Crocus  martis  aperiens.     By  calcining  the  crocus  martis  in  the  fire  till  it  afTumes  a  red  appearance. 
\_Crocus  martis  ajlringens.     By  pufhing  the  heat  (til!  further. 
A  daik-coloitred  mafs,  refembling  antimony.     By  fufion. 

[Ethiops  mineral.     By  heating  flowers  or  fulphur,  and  pouring  the  mercury  upon  it,  and  ftirring  it 
well.     Its  natural  ore  is  called  cinnabar. 
Mercury.  -^  Fatlitious  cinnabar.     By  applying  the  mercury  and  fulphur  to  each  other  in  their  pure  ftate,  and 
fubliming. 
|  Cinnabar  of  antimony.     By  fubliming  corrofive  fublimate  and  crude  antimony;  or  the  refiduum,. 
[_        after  diftilling  butter  of  antimony. 
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"Bismuth.     A  faint  greyifh  mafs,  refembling  antimony.     By  fnfion.     If  in  its  metalline  Hate,  the  fulphur 

feparates  in  the  cold  ;  but  not  fo  if  the  calx  has  been  employed. 
Antimony.     Crude  antimony.     By  fnfion. 

Zinc*.     A  very  brittle,  dark-coloured,  Ihining  fubftance.     With  fome  difficulty,  by  keeping  it  long  in  a 
moderate  fire,  and  covering  it  feveral  times  with  fulphur,  and  keeping  it  constantly  ftirred. 
f  Yellow  arfenic.     By  fufing  it  with  T'o  th  its  weight  of  fulphur. 
Red  arfemc.     By  ditto  with  ^th  its  weight  of  fulphur. 
|  Arsenic.  \  Ruby  of  fulphur,  or  arfenic,  or  golden  fulphur.     By  fubliming  when  the  proportions  are  equal. 
|  j  Orpiment.    A  natural  production  ;  not  perfectly  imitable  by  art ;  compofed  of  fulphur  and  arfenic. 

,[_         Much  tifed  as  a  yellow  paint. 
^Nickel.  A  compound;  compact  and  hard  as  lead  ;  of  abright  metallic  appearance  ;  internally  yellow.  Byfufion. 
OILS  :  ExprelTed,  Effential,  and  Foflile,  as  above. 

WATER..     Gas  fylvejlre.     By  receiving  the  fumes  of  burning  fulphur  in  water.     This  ought  rather  to  be  called  a  union  of  tkc 
volatile  vitriolic  acid  with  water. 

ALCOHOL  may  be  combined  with  the  following  Subftances}  viz. 
ACIDS:  Vitriolic,  Nitrous,  Muriatic,  Vegetable,  and  of  Borax,  as  above. 
ALKALI*  :  Volatile,  as  above. 
METALLIC  calces,  in  fome  particular  cafes. 
OILS  :  ExprelTed,  Effential,  Empyreumatic,  and  Foflile,  as  above. 
WATER.     By  folution. 

GOLD  may  be  combined  -with  the  following  Subfiances,  viz. 
ACIDS  :  Vitriolic*,  Nitrous*,  and  Muriatic*.     In  the  circumftances  and  with  the  phenomena  above  defcribed. 
ALKALIES  :  Fixed*,  and  Volatile*,  as  above. 

("Silver.     By  fufion.     And  the  fame  is  to  be  underftood  of  all  the  combinations  of  metals,  unlefs  particularly 
fpecified. 
Plat  in  a.     Ductile,  and  of  a  dufky  colour.     This  has  been  employed  to  debafe  gold,  as  it  is  of  the  fame  fpe* 
cific  gravity,  and  is  not  difcoverable  by  the  ufual  tefts  for  discovering  the  purity  of  gold. 
j  Lead.     A  very  brittle  mafs.     Gold  is  rendered  pale  by  theleaft  admixture  with  this. 
..PT.T  0  «  Tin.     A  brittle  mafs  when  the  tin  is  added  in  confiderable  quantity  ;  but  the  former  accounts  of  this  have  been 

exaggerated. 
Copper.     Paler  and  harder  than  pure  gold.     This  mixture  is  ufed  in  all  our  coins,  the  copper  being  called 

the  alloy. 
Iron.     Silver-coloured,  hard  and  brittle  ;  very  eafily  fufed. 
^Mercury.     Soft  like  a  pafte  called  an  avialgamum.     By  folution;  it  being  in  this  cafe  called  amalgamation  g 

and  the  fame  is  to  be  underftood  of  the  folution  of  any  other  metal  in  quickfilver. 
fZiNC.     A  bright  and  whitifli  compound,  admitting  of  a  fine  polifh,  and  notfubject  to  tarnifh  ;  for  which  quali- 
ties it  has  been  propofed  as  proper  for  analyfing  fpecula  for  telefcopes. 
Arsenic     Brittle ;  and  the  gold  is  thus  rendered  a  little  volatile. 
SEMIMETALS. <<  Antimony.     A  fine  powder  for  ftaining  glafs  of  a  red  colour.     By  calcination, 
j  Bismuth*.     A  brittle  whitifh  regulus  ;  volatile  in  the  fire. 
j  Cobalt. 
^Nickel.     White  and  brittle. 

S  I L  V  E  R    may  be  combined  with  the  following  Subfiances,  viz. 
ACIDS:  Vitriolic*,  Nitrous*,  Muriatic*,  Vegetable*,  and  Acid  of  Ants*,  as  above. 
ALKALIES  :  Fixed*  and  Volatile*,  as  above. 

CRYSTALLINE  EARTHS  and  other  vitreous  matters.     A  fine  yellow  opake  glafs.     The  fineft  yellow  paint  tor  porcelain  is 
procured  from  glafs  mixed  with  filver. 

("Gold,  as  above. 

I  Platina.     Pretty  pure  and  malleable.    Difficult  of  fufion  ;  and  in  part  feparates  when  cold. 

j  Lead.     Very  brittle. 
METALS.  ^  Tin.     Extremely  brittle,  as  much  fo  as  glafs. 

I  Copper.     Harder  than  filver  alone.     Ufed  in  fmall  proportions  as  alloy  in  coins. 

j  Iron.     A  hard  whitifh  compound.  • 

|_Mercury*.     By  amalgamation  with  filver-leaf,  or  calx  of  filver   precipitated  by  copper,  but  not  by  laics* 
This  is  ufed  for  filverizing  on  other  metab,  in  the  fame  way  as  theamalgamum  of  gold, 

TZlNC.     Hard,  fomewhat  malleable,  and  of  a  white  colour. 

|  Antimony.     A  brittle  mafs. 
SEMIMETALS.^  Bismuth.     A  white  femi-malleable  body. 

|  Arsenic.     Brittle  ;  the  filver  being  rendered  in  part  volatile. 

^Cobalt. 
SULPHUR,  as  above. 

L  E  AD  may  be  combined  with  the  following  Subfiances,  viz, 

ACIDS  :  Vitriolic,  Nitrons,  Muriatic,  Vegetable,  of  Urine,  of  Ants,  as  above 
ALKALIES  :  Fixed  and  Volatile,  as  above. 
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EARTHS.     A  thin  glafs.     By  fufion  in  a  moderate  heat. 
"Gold  and  Silver,  as  above. 
Platina.      Of  a  leafy  or  fibrous  texture,  and  purplifh  or  blue  colour  when  expofed  to  the  air.     If  a  large 

proportion  of  platina  is  ufed,  it  feparates  in  the  cold. 
Tin.     A  little  harder  than  either  of  the  metals,  and  eafily  fufed  :  hence  it  is  ufed  as  a  folder  for  lead  j  and  it 
forms  the  principal  ingredients  of  pewter.     If  the  fire  is  long  continued,  the  tin  floats  on  the  furface. 
-4  Copper*.     Brittle  and  granulated,  like  tempered  iron  or  fteel  when  broke.     By  throwing  pieces  of  copper  into 
|  melted  lead.     The  union  here  is  very  flight. 

I  Iron*.     An  opaque  browniih  glafs.     By  a  great  degree  of  heat  if  the  iron  has  been  previoufly  reduced  to  the 

ftate  of  a  calx  ;  but  never  in  its  metallic  irate. 
^Mercury*.     By  amalgamation.     Effected  only  in  a  melting  heat,  unlefs  fome  bifmuth  has  been  previoufly 
united  with  the  mercury. 
Zinc.     Hard  and  brittle.     By  pouring  zinc  on  melted  lead.     If  the  zinc  is  firft  melted,  and  the  lead  injected 
upon  it,  it  then  deflagrates, 
j  Antimony*. 

j  Bismuth*     A  grey-coloured  femi-malleable  body,  eafily  fufed  ;  and  thence  ufed  as  a  folder  for  lead  or  tin. 
C  A  grey -coloured  brittle  mafs,  eafily  fufed,  and  extremely  volatile. 
Arsenic.  <  A  hyacinth-coloured  glafs.     By  fufion  in  a  confiderable  heat.     This  glafs  is  eafily  fufed;  and  is 
a  much  more  powerful  flux  than  pure  glafs  of  lead. 
The  nature  of  this  compouud  is  not  known. 
A  brittle  metallic  body. 


B 


Cobalt. 
Nickel. 
OILS  :  Expre fled*" and  Eflential,  as  above. 
SULPHUR,  as  above. 

TIN  may  be  co?nbbied  -with  the  following  S7tbftances}  viz. 
ACIDS:  Vitriolic*,  Nitrous*,  Muriatic,  Vegetable*,  of  Urine,  as  above. 
ALKALIES  :  Fixed  and  Volatile,  as  above. 

CRYSTALLINE   EARTHS  or  other  vitreous  matters.    An  opaque  white  vitreous  mafs,  which  forms  the  baiis  of  white  enamels. 
("Gold,  Silver,  and  Lead,  as  above. 

j  Platina.     A  coarfe  hard  metal  which  tarnifliesin  the  air. 

j  Copper.     A  brittle  mafs.     When  the  copper  is  in  fmall  proportions,  it  is  firmer  and  harder  than  pure  tin. 
^  This,  in  right  proportions  with  a  little  zinc,  forms  bell-metal, 

j  Iron.     A  white  brittle  compound.     By  heating  filings  of  iron  red  hot,  and  pouring  melted  tin  upon  them. 

A  metal  rcfembling  the  fineft  lilvcr  is  made  of  iron,  tin,  and  a  certain  proportion  of  arfenic. 
^Mercury.     This  amalgamum  forms  foils  for  mirrors  ;  and  forms  the  yellow  pigment  called  aurum  mofaicum. 

By  being  fublimed  with  fulphur  and  fal  ammoniac, 
f  Zinc.     Hard  and  brittle.     When  the  zinc  is  in  fmall  proportions,  it  forms  a  very  fine  kind  of  pewter. 
I  Antimony*     Regnlus  veneris.     By  elective  attraction  from  copper  and  crude  antimony. 
j  Bismuth.     Bright,  hard,  and  fonorous,  when  a  fmall  proportion  of  bifmuth  is  ufed.     This  is  very  eafily  fufed, 
and  employed  as  a  folder. 
Arsenic.    A  fubftance  in  external  appearance  refembling  zinc. 
By  fufion. 
A  brittle  metallic  mafs. 


METALS, 


SEMIMETALS.  << 


Cobalt. 
^Nickel. 
OIL  :  ExprefTed*7as  above. 
SULPHUR,  as  above. 

COPPER  may  be  combined  "with  the  following  Sub/lances,  viz. 
ACIDS  :  Vitriolic,  Nitrous,  Muriatic,  Vegetable,  of  Urine,  of  Amber,  of  Ants,  as  above* 
ALKALIES  :  Fixed,  and  Volatile,  as  above. 

fGoLD,  Silver,  Lead*,  and  Tin,  as  above. 

j  Platina.    A  white  and  hard  compound,  which  does  not  tarnifli  fo  foon  as  pure  copper,  and  admits  of  a  fine 
METALS.  ->  polifh.  - 

I  Iron.     Harder  and  paler  than  copper.     Eafily  fufed. 

^Mercury*.     A  curious  amalgam.    Soft  at  firft,  but  afterwards  brittle.  By  triturating  mercury  with  verdigris, 
common  fait,  vinegar,  and  water. 


!z 


The  larger  the  proportion  of  zinc,  the 
By  employing  zinc  in  fubftance  in  fmall 


SE    IMETALS 


OILS 


Brafs.     Commonly  made  by  cementation  with  calamine, 
paler,  harder,  and  more  brittle  is  the  brafs. 
inc."<  Princes  metal,  pinchbeck,  and  other  metals  refembling  gold, 
proportions.     The  heft  pinchbeck  about  i-4th  of  zinc. 
\jSpelttr.    A  native  fubftance,  found  in  Cornwall,  confifting  of  zinc  and  copper,  and  ufed  as  a  folder. 
Antimony.     By  fufion. 

Bismuth.     A  palifh  brittle  mafs.     Somewhat  refembling  filver. 

Arsenic.     White  copper.     By  pouring  arfenic,  fufed  with  nitre,  upon  copper  in  fnfion.     If  too  large  a  propor- 
tion of  arfenic  is  ufed,  it  makes  the  compound  black  and  apt  to  tarnifh. 
Cobalt.     White  and  brittle. 
_Nickel.    White  and  brittle,  and  apt  to  tarnifh. 
Eflential,  as  above. 


i 
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SULPHUR,  as  above. 


IRON 
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IRON  may  be  combined  with  the  following  Suijlances,  viz. 
ACIDS  :  Vitriolic,  Nitrous,  Muriatic,  Vegetable,  of  Urine,  of  Amber,  of  Ants,  as  above. 
ALKALIES:  Fixed*,  anil  Volatile,  as  above. 

VITRESCENT  EARTHS.     A  tranfparent  glafs.     In  general  blackifh  ;  but  fometimes  yellow,  green,  or  blue. 

influenced  by  the  degree  of  heat  as  well  as  nature  of  the  ingredients. 
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The  colour  is 


f  Gold,  Silver*,  Lead*,  Tin,  and  Copper,  as  above. 
\  Platina 


polifh. 


METALS. 


With  call  iron  it  forms  a  compound  remarkably  hard,  fomewhat  du&ile,  and  fufceptible  of  a  fine 

f  Zinc.     A  white  fubftance  refembling  filver. 
Antimony.     The  magnetic  quality  of  the  iron  is  totally  deftroyed  in  this  compound. 
Bismuth.     In  a  ftrong  heat,  this  emitteth  flames. 
SEMIMETALS.  .4  Arsenic.     A  whitifh,  hard,  and  brittle  compound.     By  fufing  with  foap  or  tartar.     A  metal  refembling  fine 
I  fteel  is  made  by  fufing  caft  iron  with  a  little  arfenic  and  glafs. 

I  Cobalt.     A  compound  remarkably  ductile.     By  fufion  in  a  moderate  hear. 
^Nickel.     A  brittle  mafs. 
SULPHUR,  as  above. 

M  E  R  C  U  R  T   ??iay  be  combined  with  the  following  Sub fiances ,  viz. 
ACIDS  :  Vitriolic,  Nitrious,  Muriatic,  Vegetable*,  of  Urine,  as  above. 
ALKALI :  Fixed*,  as  above. 

_,._  „  J  Gold,  Silver*,  Lead*,  Tin,  and  Copper,  as  above. 

"  I  Platina.     The  compound  refulting  from  this  mixture  is  not  known. 

fZiNC.     An  amalgam.     Soft  or  hard,  according  to  the  proportions  employed. 

j  Antimony.     By  melting  the  regulus,  and  pouring  it  upon  boiling  mercury.     By  frequently  oiftilling  from 
SEMIMETALS.   ^  this  amalgam,  the  mercury  is  rendered  much  more  pure,  and  then  is  called  animated  mercury. 

Bismuth.     A  filverizing  for  iron.     By  putting  this  amalgam  upon  iron,  and  evaporating  the  mercury.  It  has 

much  the  appearance  of  filver. 
Cobalt.     By  mixing  firft  with  nickel,  and  then  adding  mercury. 
SULPHUR,  as  above. 

ZINC  may  be  combined  with  the  following  Subjlances,  viz. 
ACIDS  :  Vitriolic,  Nitrous,  Muriatic,  Vegetable,  of  Urine,  of  Amber,  of  Ants,  as  above. 
Gold,  Silver,  Lead,  Tin,  Copper,  and  Iron,  as  above. 
Platina     A  hard  fubftance. 
Mercury,  as  above. 

Antimony.     This  mixture  is  applied  to  no  particular  ufe. 
SEMIMETALS.  -2  Arsenic.     A  black  and  friable  mafs. 

r  Cobalt.     The  particular  nature  and  properties  of  this  mixt  is  not  known. 
OIL  :   Exprefled*,  as  above. 
-SULPHUR*,  as  above. 

A NT  1  MO  NY  may  be  combined  with  the  following  Subjlances,  viz. 
ACIDS  :  Vitriolic*,  Nitrous,  Vegetable*,  and  Urinous.     With  the  phenomena,  and  by  the  means  above  defcribed. 
ALKALIES  :   Fixed  and  Volatile,  as  above. 

VITREOUS  EARTHS.     A  thin  penetrating  glafs  ;  which  is  a  powerful  flux  of  metals. 
Gold,  Silver,  Lead,  Tin*,  Copper,  and  Iron,  as  above. 
Ptatina.     A  hard  mafs. 
Mercury,  and  Zinc,  as  above. 
Bismuth.     A  mafs  refembling  regulus  of  Antimony. 
Arsenic.     The  nature  and  qualities  of  this  mixt  are  not  known. 
1  Cobalt.     Nature  unknown. 
_  Nickel.     Ditto. 
SULPHUR,  as  above. 

BISMUTH  may  be  combined  with  the  following  Subjlances,  viz. 
ACIDS:  Vitriolic,  Nitrous,  Muriatic,  Vegetable,  and  Urinous  ;  with  the  phenomena,  ire.  above  defcribed. 
ALKALIES:   Fixed*,  and  Volatile*,  as  above. 

VITREOUS  MATTERS.     A  yellow  glafs.     The  ore  of  Bifmuth  affords  with  thefe  a  blue  glafs  ;  but  this  is  probably  owjng  to 
fome  mixture  of  Cobalt  with  it. 

Go  ld,  Silver,  Lead,  Tin,  Copper,  and  Iron,  as  above. 
Platina.     This  mixture  changes  its  colour  much  on  being  expofed  to  the  air. 
Mercury,  as  above. 
Antimony,  as  above. 

Arsenic.     Nature  not  known  . 

1  Cobalt*.     By  mixing  firft  with  with  nickel  or  regulus  of  antimony,  and  then  adding  cobalt  ;  bat  it  cannot  b& 
united  by  itfelf. 
Nickel.     This  mixt  is  not  known. 
SULPHUR,  as  above. 

ARSENIC  may  be  combined  with  the  following  Subjlances,  viz. 

ACIDS :  Vitriolic,  Muriatic*,  Vegetable*,  and  Urinous  ;  with  the  phenomena,  <jc.  abovemcniioned. 

ALKALILiL 
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ALKALIES  :  Fixed,  and  Volatile  ;  with  the  phenomena,  and  by  the  means  mentioned  above. 

VITREOUS  MATTERS.     A  glafs  which  greatly  promotes  the  fufion  of  other  Jubilances.     The  arfenic  muft  firil  be  prepared  by 

diifolving  and  precipitating  from  alkalies. 
nTfraTc  CGold,  Silver,  Lead,  Tin,  Copper,  and  Iron,  as  above. 

ME1ALS.  |  Platina. 

C  Zinc,  Antimony,  and  Bifmuth,  as  above. 
SEMIMETALS.      2  Cobalt. 

(_  Nickel.     The  phenomena  attending  thefe  mixtures  have  not  been  as  yet  particularly  obferved. 
SULPHUR,  as  above. 

PL  AT  I N  A  may  be  combined  with  the  j 'allowing  Sub/lances,  viz. 
ACIDS  :  Muriatic*  ;  with  the  phenomena,  ire.  mentioned  above. 
ALKALI  :  Volatile,  as  above. 
METALS:  Gold,  Silver,  Mercury,  Tin,  Copper,  and  Iron,  as  above. 

C  Zinc,  Bifmuth,  and  Arfenic,  as  above. 
SEMIMETALS.  -2  Cobalt. 

£  Nickel.     The  phenomena  attending  thefe  mixtures  not  yet  obferved. 

COBALT  may  be  combined  with  the  following  Sub/lances,  viz. 
ACIDS  :  Vitriolic,  Nitrous,  Muriatic,  and  Urinous  ;  with  the  phenomena,  ire.  as  above  defcribed. 
ALKALI :  Volatile,  as  above. 

C  Saffre.    By  mixing  calcined  cobalt  with  calx  of  flint,  and  moiflening  them  with  water,  and 
EARTHS.         Calx  of  Flint.  <  preffing  them  clofe  in  wooden  tubs. 

£  Smalt.     By  vitrifying  thefe  with  the  addition  of  a  little  potalh. 
METALS  :       i      Gold,  Silver,  Platina,  Mercury*,  Lead,  Tin,  Copper,  and  Iron,  as  above. 
SFMIMVTAI  <;   J  Zinc,  Antimony,  Bifmuth*,  and  Arfenic,  as  above. 
a&iviiiviJ!.  i  /iL/b.  J  NlcKEI>     xhe  properties  of  this  compound  not  known. 

NICKEL  may  be  combined  with  the  following  Subflances,  viz. 
ACIDS  :  Nitrous,  and  Muriatic  ;  with  the  phenomena,  ire.  as  mentioned  above. 
ALKALI :  Volatile,  as  above. 

METALS  :  Gold,  Platina,  Lead,  Tin,  Copper,  and  Iron,  as  above. 
SEMIMETALS  :   Antimony,  Bifmuth,  Arfenic,  and  Cobalt,  as  above. 
SULPHUR,  as  above. 

A  B  SO  R  B  E  NT  EARTHS    may  be  combined  with  the  following  Subflances,  Viz. 
ACIDS  :  Vitriolic,  Nitrous,  Muriatic,  and  Vegetable  ;  with  the  phenomena,  and  by  the  affiftances  abovementioned. 
ALKALIES :  Fixed  as  above. 

C  Crystaline.     By  this  mixture  they  are  both  much  eafier  melted  into  glafs  than  by  themfelves,  but  not  with* 
EARTHS.  <  out  the  addition  of  fome  alkali. 

(f  Argillaceous.     This  mixture  eafily  runs  into  a  glafs  without  any  addition. 
WATER.  Lime-water.     By  folution.     It  is  fometimes  found  flowing  out  of  the  earth  in  fprings  ;  and  as  it  always  quits  the 

water  when  expofed  to  the  air,  it  is  there  depofed  on  the  banks  of  the  ftreams,  forming  the  ftony  incruftati* 
ons  called  petrifications  .*    And  filtering  through  the  pores  of  the  earth,  and  dropping  through  the  roofs  of 
fubterrancous  caves,  it  forms  the  curious  incruftations  found  hanging  from  the  roof  of  fuch  places  ;  fome- 
times afliiming  forms  ftupenduoufly  magnificent. 
AIR.  Fixt.     Lime -fl one.      It  is  from  the  quality  that  quick-lime  has  of  abforbing  its  air,  again  with  it  refuming 

its  ftony  confidence,  that  it  is  fitted  for  a  cement  in  building  ;  and  the  great  hardnefs  of  the 
cements  in  old  buildings  is  owing  to  the  air  being  more  perfectly  united  with  thefe  than  in  newel 
works. 

CRYSTALLINE  or   V  IT  RES  C  E  NT  EARTHS  maybe  combined  mith  the  following  Subflances,  viz* 
ACIDS:  Vitriolic*,  and  Nitrous*;  with  the  phenomena,  ir  c.  as  abovementioned; 
ALKALI  :  Fixed,  as  above. 
ABSORBENT  EARTHS  :  as  above. 

ARGILLACEOUS  EARTHS.     A  mafs  running  into  glafs  in  a  moderate  hear. 
METALS  :  Lead,  Tin,  Copper,  and  Iron,  as  above. 
WATER.     Although  this  is  not  foluble  in  water  by  any  operation  that  we  are  acquainted  with  ;  yet,  from  its  cryftalline  form,  it 

is  probable  that  it  has  b«,en  once  fufpended  ;  and  certainly  it  is  fo  at  this  day  in  thofe  petrifying  fprings  whofe  incruftations  arc 

of  the  cryftalline  fort. 
&EMIMETALS  :  Antimony,  Bifmuth,  Arfenic,  and  Cobalt,  as  above. 

ARGILLACEOUS  EARTH  may  be  combined  with  Abforbent  and  Cryftalline  Earths,  as  above*     With  water  it  only  unites  into  a 
pafte  of  a  mechanical  nature;  INDEX. 
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Absolute  heat,  defined,  n°  37. 
Difference  of  the  abfolute  heat  of 
different  fluids,  46. 

Abforption  of  beat  the  univerfal  caufe 
of  fluidity,  119.  Vapour  formed 
by  the  abforption  of  latent  heat, 
120. 

Accenfion  of  Homberg's  pyrophorus 
explained,   141 8. 

Aceteus  acid,  its  fpecific  gravity,  400. 
This  acid  and  its  combinations  par- 
ticularly treated  of,  867.  Procu- 
red by  a  particular  kind  of  fermen- 
tation, ib  Of  its  combination  with 
alkalies,  868.  With  earths,  872 
etfeq.  With  metallic  fubitances,  ib. 
Whether  tin  be  foluble  in  it,  879. 
Of  its  concentration,  881.  May  be 
cryftallized  in  form  of  a  fait,  882. 
May  be  reduced  into  an  aerial 
form,  883.  Its  combination  with 
inflammable  bodies,  884.  Produ- 
ces a  greater  quantity  of  ether  than 
the  vitriolic  acid,  ib.  Acid  of 
milk  feems  to  be  of  the  acetous 
kind,  978.  Whey  may  be  con- 
verted into  an  acetous  acid,  979. 
May  be  almoft  entirely  deftroyed 
by  fire,  1001.  Requisites  for 
bringing  it  nearer  to  the  ftate  of 
tartar,  1002.  Weftrumb's  unfuc- 
cefsful  attempt  to  do  fo,  1003.  Dr 
Crell's  opinion  of  the  poffibility  of 
this  transmutation,  1004.  Method 
recommended  by  him  for  trying 
the  experiment,  1005.  His  expe- 
riments proving  that  all  the  vege- 
table acids  may  be  reduced  to  the 
acetous,  1006,  tsf  fej.  Manga- 
nefe  foluble  with  difficulty  in  it, 
1369.  Procurable  from  the  refi- 
duum  of  vitriolic  ether,  2d  722. 
Beft  prepared  from  fugar  of  lead 
and  oil  of  vitriol,  882.  Mr  Dolfufs's 
method  of  making  the  acetous 
ether  readily,  884.  How  to  pre- 
pare it  from  vinegar  of  wood,  ib. 
The  acetous  acid  has  an  affinity 
•with  that  of  ants,  1304.  How  to 
cryftallize  its  combination  with  the 
volatile  alkali,  15 15.  Particular 
defcription  of  the  faus  formed  by 
combining  it  with  calcareous  earth, 
1516.  With  magnefia,  1517.  Its 
phenomena  wich  zinc,  15 1 8  With 
arfenic,  15 19  Suppofed  to  bean 
antidote  againil  that  poifon,  1520. 
Produces  a  curious  phofphoric  li- 
quor with  it,  2d  957,  1521.  Its 
effects    on    filver,     '523.       Gold, 

1524.  Inflammable      Subftances, 

1525.  Diffolve!  gums,  gum-refins, 
the  flc»h  and  bones  of  animals,  &c. 
ib.  Various  methods  of  concen- 
trating it,  1.526.  Of  its  cryfblli- 
zation,i527.  Difference  between 
common  acetous  acid  and  radical 
vinegar,  1528.  Mr  Kcir's  opi- 
nion concerning  them,  1529.  How 
to  obtain  it  from  terra  foliata  tar- 
tari,  ib. 

Acburd's  method  of  making  crucibles 
from  the  cak  of  platina,  587. 


Acid  :  Phenomena  attending  the  fo- 
lution  of  a  metal  in  one,  180.  The 
nitrous  molt  violent  in  its  opera- 
tion, 181.  Vitriolic  acid  next  to 
it,  182.  The  marine  acid  much 
weaker  than  either,  except  when 
dephlogifticated,  183.  The  other 
acids  ftill  weaker,  184.  Why  the 
nitrous  acid  precipitates  a  folution 
of  tin  or  antimony,  200.  Pure 
vitriolic  acid  cannot  be  reduced  in- 
to an  aerial  ftate  but  by  combi- 
nation with  phlogiston,  202  The 
nitrous  acid  ftill  more  remark- 
ably changed  by  fuch  a  combina- 
tion, 203.  The  marine  acid  ca- 
pable of  affuming  an  aerial  ftate 
by  reafon  of  the  phlogifton  it  na- 
turally contains,  205.  Table  of 
the  quantity  of  acid  taken  up  by 
various  bafes,  268.  The  vitriolic 
acid  contains  more  fire  than  the 
nitroug  or  marine,  278.  On  the 
expulfion  of  the  nitrous  by  the  di- 
luted vitriolic  acid,  280.  By  the 
fame  concentrated,  281.  By  a 
fmall  quantity  of  dilute  vitriolic 
acid,  282.  On  the  expulfion  of 
the  marine  acid  by  the  concentra- 
ted vitriolic,  283.  On  the  decom- 
pofition  of  vitriolated  tartar  by  ni- 
trous acid,  285.  This  fait  cannot 
be  decompofed  by  dilute  nitrous 
acid,  287.  Of  its  decompofition 
by  marine  acid,  288.  Requifites 
for  the  fuccefs  of  the  experiment, 
289.  Why  the  marine  acid  can- 
not decompofe  vitriolated  tartar 
previoufly  diffolved  in  water,  290. 
The  decompofitions  of  vitriolic 
ammoniac  and  Glauber's  fait  by 
this  acid  never  complete,  291.  Ni- 
trous falts  decompofed  by  it,  292. 
Marine  falts  decompofed  by  the 
nitrous  acid,  293.  Selenite  can- 
not be  decompofed  by  marine  acid, 
and  why,  294.  Why  the  vitriolic 
acid  refumes,  on  evaporation,  the 
bafis  it  had  left,  295.  An  excefs 
of  acid  requifite  to  make  metals 
foluble  in  water,  297.  Nitrous 
acid  attracts  filver  more  than  fixed 
alkali,  301.  Solution  of  lead  in 
nitrous  acid  decompofed  by  falts 
containing  the  marine  acid,  312. 
Vitriol  of  mercury  decompofed  by 
marine  ac  d,  3T3.  Precipitation 
of  corrofive  Sublimate  by  con- 
centrated vitriolic  acid  explained, 
315.  Of  the  excefs  of  acid  in 
the  folution  proper  for  ma- 
king experiments  on  metallic  pre- 
cipitates, 334.  Iron  .and  zinc 
the  only  metals  diffolved  by  vitrio- 
lic acid,  337.  Nitrous  acid  dif- 
folves  all  metals,  though  it  has 
lefs  affinity  with  them  than  the 
vitriolic  or  marine,  338  Why 
it  rannot  diffolve  them  when  very 
concentrated,  339.  In  what  cafes 
marine  acid  can  diii'olve  metals, 
and  when  it  cannot,  340.  A  triple 
fait  formed  by   marine    acid,  iron, 


and  regulus  of  antimony,  366.    A- 
nother  by  the   fame   acid,   regulus 
of     antimony,    and    copper,    367. 
Bifmuth    precipitates  arfenic  from 
the  nitrous  acid,  369.  Copper  preci- 
pitates it  from  the  marine  acid,  370. 
Method  of   finding  the  quantity  of 
pure  acid  contained  in  fpirit  of  fait, 
376       In  other  acid   liquors,    378. 
Quantities  of  acid,  water,  and  alka- 
li, in  digeflive  fait,  379.     Mr  Kir- 
wan's  method  of  faturating  an  add 
exactly  with  an  alkali,  381.  Quan- 
tity of   mild  and  cauftic  vegetable 
alkali  Saturated  by  a  given  quanti- 
ty of  marine   acid,  382.      Pure  ni- 
trous acid   cannot  be  made  to   af- 
fume    an   aerial  State,  383.     How 
to  determine  the  quantity   of  pure 
acid  in  fpirit  of   nitre,  384.      Pro- 
portion of  acid  in  Spirit  of  nitre  to 
that  in  fpirit  of  fait,  385.     To  find 
the  fpecific  gravity  of  i^p  pure  ni- 
trous   acid,    386.      To\     etermine 
its  mathematical    fpecii      gravity, 
388.     Of  the  quantity  ol  .eal  acid 
contained  in  it,  389.     Quantity  of 
acid,  water,    and    alkali,    in   nitre, 
391.     Experiments  on  the  fpecific 
gravity,  &c.  of  vitriolic  acid,  ^)5- 
Dilution  of  the    concentrated  acid 
neceflary    for    thefe    experiments, 
396.      How   to   find  the     fpecific 
gravity  of  pure  vitriolic  acid,  397. 
Quantity  of  acid,  water,  and  alka- 
li, in  vitriolated  tartar  determined, 
398.     Specific  gravity  of  the  ace- 
tous acid,  400.    Why  the   precipi- 
tates of  alum  and  mercury  contain 
a   part  of  the  acid,  408.     How  to 
determine     the    quantity    of  pure 
acid  in  any  fubftance,  410.     Exact 
computation    of    the    quantity  of 
pure   acid   taken  up  by  mild  vege- 
table alkali,  418.     Of  the  quanti- 
ties of  acid  and  water  in   fpirit  of 
nitre,  426     Quantity  of  pure  acid 
taken    up    by    various   fubftances, 
428.       Quantity   of  vitriolic    acid 
neceffary  to  faturate  mineral  alka- 
li, 430.      Of    the  fame  alkali  Sa- 
turated by  dephlogifticated  nitrous 
acid,    432.         By     marine     acid, 
433.       Quantity  of    marine    acid 
faturated  by  calcareous  earth,  438. 
Alum    always  contains  an    excefs 
of    acid,     448.        Proportion      of 
the  pure    earth  of  alum   taken  up 
by  nitrous  acid,   449-     By   marine 
acid,  4JO.     Quantity  of  iron  taken 
up  by  *4cie  vitriolic  acid,  453.  Why 
vitriolic   air  is  produced  by  di Sol- 
ving iron   in   concentrated  vitriolic 
acid,  455.     Of  the  folution  of  the 
calces  of  iron  in  vitriolic  acid,  456. 
Proportion  of  iron  diffolved  by  the 
nitrous   acid,   458.     Vitriolic  acid 
acts   on  iron  in  a   much   more  di- 
lute  ftate  than  the  nitrous,    461. 
Proportion  of  this  metal   taken  up 
by  the  marine  acid,  462.    Calces  of 
iron  precipitated  of  a  reddifh  colour 
from  the  marine  acid,  463.    Of  the 


quantity  of  copper  diffolved  in  the 
vitriolic  acid,   464.       Inflammable 
and  vitriolic  are  obtained  by  diffol- 
ving  copper  in  this  acid,  465.  Why 
the    dilute  vitriolic   acid  will  not- 
act  upon   copper,  566.     Quantity 
of  copper  diffolved  in  nitrous  acidr 
468.      In  marine   acid,  469.     Ef- 
fect of    the  vitriolic  acid   on   tin, 
470.     Of  the  nitrous  acid,  of  the, 
marine   acid,   of  the  vitriolic  acid, 
on  lead,  474.      Of  the  nitrous  acid, 
475.      Scarce  foluble  in  dilute  vi- 
triolic  acid,  476.      Effects  of  the- 
marine   acid   upon  lead,  477.     Of 
the    vitriolic  acid   on   Silver,   478^ 
Of  nitrous  acid  on  the  fame,  479. 
Of  the   diffolution  of  Silver  in  thc 
marine  acid,  480.    The  nitrous  acid 
cannot,  according  to   Mr  Kirwanr 
diffolve  gold,  484.      Effects  of  the- 
vitriolic    acid    on     mercury    485. 
Of  the  nitrous  acid,  486.     Of  tire 
marine  acid,  2d  486.     Of  the  vi- 
triolic acid  on   zinc,  487.     Of  ni- 
trous acid  upon  it,  488.     Ltfs   of 
this    femimetai  diffolved   by    con- 
centrated  than    by  dilute    nitrous 
acid,  489.      Effects  of   the  marine 
acid  on   zinc,  490.     Vitriolic   acid 
can  fearce   diffolve  bifmuth,   491. 
Nitrous    acid    diffolves   it   readily, 
492.      Marine  acid  fearce  acts  up- 
on it,  593.     Effects  of  vitriolic  a- 
cid  on  nickel,  2(1493.     Of  nitrous 
acid,  494.     Of  marine   acid,  495. 
Of   the     vitriolic  acid    on   cobalt, 
496.      Of  nitrous   acid,    497.     Of 
the   marine   acid,  498       Of  vitrio- 
lic   acid  on  regulus  of    antimony, 
499.       Of  nitrous  acid,   500.     Of 
the  marine  acid,  501.      Of  vitrio- 
lic acid  on  regulus  of  arfenic,  502. 
Of  nitrous  acid,  503.     Of  marine 
acid,  504.     Quantity  of  phlogifton 
contained    in    it,    s°9-      Why    the 
marine     acid     acts      fo     weakly, 
J 10.      How  to    diftil  acid    Spirits^ 
S7£.       Luting    proper    for  them, 
577.      Of  the  vitriolic  acid  and  its 
combinations,  612,  ct  fiq.     Sec  Vi- 
triolic.     Miftake  of  Mr   Morveau 
concerning   the   excefs  of  acid  con- 
tained  in    alum    detected  by  Mr 
Kirwan,  642.     This  excefs  necef- 
fary to  render  alum  foluble  in  wa- 
ter, 643.        Too    great   an    exeef* 
prevents  the  cryftaliization  of  the 
Salt,  6;it.     This  excels  bell  reme- 
died   by  the   addition  of  pure  clay 
to  the  liquor.  682,  etfij.     The  fu- 
perfluous  acid   might  be    advanta- 
geouily    diftilled,  689.     Nitrous  a- 
cid  and  its  combinations,  722,  etfeq* 
See   Nitrous.     Experiment  on  the 
tranfmutation   of  vitriolic  into  ni- 
trous acid,  721.  Inconclufivc,   722. 
Marine  acid  and    its  combinations,. 
782,  et  f  j.    Thii  acid  may  be  de- 
phlogifticated by  fpirit  of  nitre  or 
mangancfe,    790.        Mr    Scluclc's 
method    of   doing   it   by    means  of 

mangauefe,    791.     Properties   of 
diphlogiflicatcd 
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dephlogifticated  marine  acid,  79a. 
A  miftake  of  Stahl  concerning  its 
converfion  into  nitrous  acid  ac- 
counted for,  793.  See  Marine.  Fluor 
acid  difcovered  by  Mr  Margraaf, 
&c.  826,  et  feq.  Marine  acid  pro- 
ved to  be  different  from  that  of 
fluor,  835.  And  likewife  the  vi- 
triolic, 836.  See  Fluor.  Of  the  a- 
cid  of  borax  and  its  combinations, 
858—866.  See  Borax  and  Sal  Se- 
dativiu.  Of  the  acetous  acid  and 
its  combinations,  867 — 884.  See 
Acetous.  Of  the  acid  of  tartar, 
885—895.  See  Tartar.  Of  the  a- 
cid  of  fugar,  896 — 903.  See  Sugar 
and  Saccharine.  Of  the  phofpho- 
ric  acid,  904 — 907.  See  Phoffhouc. 
Of  the  acid  of  ants,  2d  907,  908. 
See  Ants.  Of  the  acid  of  amber, 
509 — 915.  Purified  by  marine  a- 
cid,  911.  Effects  of  fpirit  of  nitre 
on  it,  91a.  Of  oil  of  vitriol,  913. 
Of  the  acid  of  arfenic,  916,  et  feq. 
Nitrous  acid  decompofes  arfenic, 
918.  As  does  alfo  dephlogifticated 
marine  acid,  919.  See  Arfenic  Of 
the  acid  of  molybdsena,  958.  et  feq. 
Effects  of  the  arfenical  acid  on 
molybdaena,  959-  Nitrous  acid 
acts  violently  upon  it,  960.  See 
Molybdana.  Of  the  acid  of  lapis 
ponderofus,  tungften  or  wolfram, 
967,  etjeq.  See  Tungften  Differ- 
ence between  the  acids  of  molyb- 
dama  and  tungften,  971.  Why 
Bergman  fuppofed  both  thefe  to 
be  metallic  earths,  972,  973.  Of 
the  acid  of  milk,  974,  et  feq.  Con- 
tains the  acids  of  tartar  and  fea- 
i'alt,  975.  Of  the  acid  of  fugar  of 
milk,  980,  981.  See  Milk  Of  the 
acid  of  human  calculus,  982.  See 
Calculus.  Of  the  acid  of  benzoin, 
984,  et  feq.  See  Flowers  and  Ben- 
zoin. Whether  the  acid  of  fugar 
or  of  tartar  is  the  bafis  of  the  ano- 
aialous  vegetable  acids,  996 .  Dr 
Crell's  method  of  cryftallizing  the 
acid  of  lemons,  997.  The  cryftal- 
lized  fait  cannot  be  converted  into 
acid  of  fugar,  999.  Product  of  the 
acid  of  tartar  by  dry  diftillation, 
1000.  Acetous  acid  almoft  entirely 
deftructible  by  fire,  1001.  Of  the 
tranfmutation  of  the  vegetable  a- 
cids  into  the  acetous  acid,  1002 — 
1015.  See  Acetous.  Phenomena  re- 
funding from  the  mixture  of  acid 
fpirits  with  one  another,  1040. 
Solution  of  falts  promoted  by  vi- 
triolic acid,  1048.  Terra  ponde- 
rofa  ufually  found  in  a  ftate  of 
combination  with  this  acid,  1049. 
Effects  of  marine  acid  on  aerated 
terra  ponderofa,  1053.  See  Terra 
Ponderofa.  White  matter  contained 
in  the  vitriolic  acid  fhown  to  be 
gypfum,  1059.  Vitriolic  acid  ea- 
fily  difcoverable  by  folution  of  terra 
ponderofa.  1058.  Manr.or  mctal- 
licum  foluble  in  very  concentrated 
vitriolic  acid,  1063  Why  the  fluor 
acid  will  not  diffolve  flint  directly, 
1073.  Why  the  filiceous  earth  fome- 
times cannot  be  precipitated  by  an 
acid  without  the  afiiftance  of  heat, 
1079.     Earth  of  flints  precipitated 


by  fluor  acid,  1080.      Neither  the 
nitrous   nor  marine  acid   neceffary 
for   the  preparation  of   aurum  ful- 
minans,    1117.     Vitriolic  acid  par- 
tially diffolves  arfenic,  1271.     Ma- 
rine acid  diffolves   it  totally,   127a. 
Phlogifticated    alkali     precipitates 
arfenic  from  its  folution  in  marine 
acid,   and  from    that   only,  1273. 
Arfenic   decompofed  by   dephlogi- 
fticated marine  acid,  1274.  Pheno- 
mena of  arfenic  with  nitrous  acid, 
1280.     Butter  of  arfenic  can  fcarce 
be  made  to  unite  with  marine  acid, 
1282.  Regulus  of  arfenic  convert- 
ed by  the  vitriolic  acid   into  white 
arfenic,   1 292.     Phenomena  of  co- 
balt with  vitriolic  acid,  1300.  With 
nitrous   acid,  1301.     With  marine 
acid,  1302  With  the  acid  of  borax, 
1303.     Effects  of   the  nitrous  acid 
on  nickel,  13 13.      Dephlogifticated 
marine  acid  the    only   foivent    of 
platinn,  1319.        Solution  of   that 
metal  in    an    aqua  regia  compofed 
of   nitrous  acid  and   fpirit  of  fait, 
1323.     In  one  compofed  of  marine 
acid    and    nitre,    1324.       Solution 
of   calx    of  platina    in  marine  acid 
lets  fall  a  cryftalline  powder  on  the 
addition  of  vegetable    alkali,  1325. 
But  not  that  in   the    nitrous  acid, 
1526.     Phenomena  of  manganefe 
with  vitriolic  acid,  1360.     Phlogi- 
fticated vitriolic   acid  entirely  dif- 
folves it,  1361.     And  likewife  the 
phlogifticated  nitrous   acid,   1363. 
Effects  of  it  on  marine  acid,  1364. 
Entirely    diffolved    by    this    acid 
without   addition,     1365.        Fluor 
acid  can  fcarcely  diffolve  it,  1366. 
Or   phofphoric   acid,   1367.     Acid 
of   tartar   partly   diffolves  manga- 
nefe,  1368.     Acetous  acid   effecls 
a   folution   with   difficulty,     1369. 
Acid  of  lemons   entirely   diffolves 
it,  1370.     As  does  alfo  water  im- 
pregnated with  aerial  acid,  137 J. 
No  pure  acid  can  diffolve   manga- 
nefe after  it  has  loft  its  phlogifton, 
1375-     Why  the  concentrated  vi- 
triolic  acid    diffolves    it     without 
addition,  1378.     Why  the  volatile 
fulphureous  acid  diffolves  it,  1379. 
Effects   of  the   nitrous  acid  on  it 
explained,    1380.         Exiftence    of 
phlogifton    proved  in    the  marine 
acid,    1381.     Explanation  of    the 
effects  of  acid  of  tartar  and  of  le- 
mons, 1382.     And   of   fluor  acid, 
1383.      Effects  of  digefting  man- 
ganefe and  volatile  alkali  with  ni- 
trous acid,  1393.  An  acid  fuppofed 
to  occafion    the   tafte   of    effential 
oils,  1420.     A  new  one  difcovered 
by  MrHomberg,  2d  825.  See  Acids. 
See    alfo   Vitriolic,  Nit-  ous,  Marine, 
Acetous,  Tartar,  Fluor,  &C. 
Acids,  one   of  the  principal  claffes  of 
falts,  16^.     Divided    into  mineral, 
vegetable,  and  animal,  ib.     Their 
different     action    compared    with 
that  of  alkalies,   171.     Unite  with 
alkalies  into    neutral   falts,   fome- 
times  with,  and   fometimes  with- 
out,  effervefcence,    172.      Change 
the  blue  colour    of  vegetables  to 
red,  173.  Different  degrees  of  their 


attraction  to  alkalies,  174.  The 
vitriolic  ftrongeft  in  a  liquid  ftate, 
ib .  Marine  acid  ftrongeft  in  a 
ftate  of  vapour,  ib.  The  fixed 
acids  ftrongeft  when  the  fubjects 
are  urged  with  a  violent  heat,  ib. 
Attraction  of  the  different  acids 
for  phlogifton,  175.  The  acids  are 
capable  of  forming  an  union  with 
metals  or  earths,  176.  Will  leave 
a  metal  to  unite  with  an  earth, 
176,  177.  And  an  earth  to  unite 
with  a  mild  volatile  alkali,  ib. 
Will  leave  a  volatile,  to  unite  with 
a  fixed  alkali,  ib.  Some  will  leave 
a  fixed  alkali  to  unite  with  phlo- 
gifton, 175,  178.  Exceptions  to 
thefe  rules,  179.  Why  precipi- 
tates are  fometimes  thrown  down 
by  them,  221.  Explanation  of  the 
decompofitions  effected  by  acids  a- 
lone,  266.  Quantities  of  the  dif- 
feient  acids  taken  up  by  various 
bafes,  268.  This  quantity  expref- 
five  of  the  quantity  of  attraction 
they  have  for  each  of  thefe  bafes, 
269.  Vitriolic  falts  decompound- 
ed by  the  nitrous  and  marine  acids, 
275.  Acids  unite  with  alkalies  by 
giving  out  fire,  and  quit  themby  re- 
ceiving it,  286.  The  attractive  pow- 
ers of  acids  to  metals  difficult  to  be 
determined,  296.  Proportions  of  the 
different  metallic  fubftances  taken 
up  by  the  different  acids,  298.  Me- 
tals have  a  greater  affinity  with  a- 
cids  than  alkalies,  299,  303.  Ex- 
planation of  the  table  of  the  affi- 
nities to  the  different  metallic  fub- 
ftances, 316.  An  equal  quantity 
of  all  the  mineral  acids  taktn  up 
by  vegetable  fixed  alkali,  402. 
Quantity  of  this  alkali  requifite  to 
faturate  the  feveral  acids,  403.  A- 
cids  can  never  totally  dephlogifti- 
cate  metallic  earths,  407.  Con- 
centrated acids  phlogifticated  by 
alkalies,  409.  Of  the  time  re- 
quired by  mixtures  of  the  mineral 
acids  with  water  to  attain  their  ut- 
moft  denfity,  422.  Of  the  altera- 
tions of  their  denfities  by  various 
degrees  of  heat,  423.  ^cids  can- 
not diffolve  calcined  magnefia 
without  heat,  442.  Phenome- 
na of  different  acids  with  in- 
flammable fubftances,  518.  Me- 
tals foluble  in  acids,  520.  Calci- 
nation and  increafe  of  their  weight 
by  acids,  523.  How  to  diftil  the 
mineral  acids,  575.  Vitriolic,  phof- 
phoric, and  acetous,  acids,  found 
in  the  refin  extracted  from  the  re- 
fiduum  of  vitriolic  ether,  2d  72Z. 
Nitrous,  marine,  and  phofphoric 
acids,  capable  of  expelling  the  fluor 
aeid,  2d  850.  Acids  of  fal  ammo- 
niac and  nitre  expelled  by  fait  of 
amber,  910.  Of  the  anomalous  ve- 
getable acids,  and  the  refembiance 
which  vegetable  acids  in  general 
bear  to  one  another,  984,  et  feq. 
How  the  anomalous  vegetable  a- 
cids  are  divided,  993.  Of  the  ef- 
fential acids,  994..  Empyreuma- 
tic  acids,  995.  Whether  the  acid 
of  fugar  or  of  tartar  be  the  bafis  of 
the  vegetable  acids,  996.  Dr  Crell's 
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proofs  that  all  the  vegetable  acids 
may  be  reduced  to  one,  which  is 
contained  in  the  pureft  fpirit  of 
wine,  1006.  Phenomena  attend- 
ing the  diffolution  of  vitriolic  falts 
in  nitrous  or  marine  acids  are  not 
neceffary  for  the  preparation  of  au- 
rum fulminans,  1117.  Copper  un- 
dergoes a  change  by  combination 
with  vegetable  acids,  1 15 1.  Co- 
louring matter  of  Pruflian  blue  ex- 
pelled by  acids,  and  then  taken  up 
by  the  atmofphere,  1177.  Pheno- 
mena of  arfenic  with  different  a- 
cids,  1275.  Manganefe  becomes  in- 
foluble  in  pure  acids,  by  lofing  its 
phlogifton,  1375.  See  Acidi,  Vitri- 
olic, Marine,  Vegetable,  &cc. 

Acids  and  Alkalies  :  inaccuracy  of  the 
common  tefts  for  trying  them, 
1549.  Mr  Watt's  experiments  on 
this  fubject,  ib.  His  method  of 
preparing  a  teft  from  cabbage  and 
other  plants,  1550,  et  feq.  Abforh 
air  during   their  formation,  1543. 

Adopters,  or  Aludels,  defcribed,  579. 

Aerated  terra  ponderofa,  analized  by 
Dr  Withering,  1057. 

Aerial  acid :  the  converfion  of  dephlo- 
gifticated air  into  it  by  means  of 
charcoal,  a  proof  of  the  identity  of 
phlogifton  and  charcoal,  151.  De- 
scription of  the  terra  ponderofa 
combined  with  the  aerial  acid, 
105 1.  Aerial  acid  and  phlogifton 
fuppofed  to  exift  in  the  colouring 
matter  Pruflian  blue,  1196.  See 
Fixed  Air. 

Affinities,  quiefcent  and  divellent,  de- 
fcribed, 267.  Table  of  the  affini- 
ties of  the  three  mineral  acids  to 
the  different  metals,  298.  Expla- 
nation of  this  table,  316.  Table  of 
the  proportional  affinities  of  the 
metallic  calces  to  phlogifton,  330. 
Dr  Black's  general  table  of  affini- 
ties, 553. 

Affinity  of  the  different  metals  to 
phlogifton,  how  determined,  328* 

Agents  in  chemiftry,  how  diftinguifh- 
ed  from  the  objects  of  it,  22. 

Air  fupplies  inflammable  bodies  with 
the  heat  they  emit  during  combu- 
ftion,  157.  Too  great  a  quantity 
of  air  will  diminifh  the  heat  of  a 
fire,  or  even  put  it  out  entirely, 
and  why,  159.  Only  a  fmall  quan- 
tity of  air  can  be  obtained  from 
metals  when  calcined,  191.  Dif- 
ferent kinds  of  it  produced  during 
the  diffolution  of  metals,  201.  Spe- 
cific gravity  of  the  different  kinds 
of  air  according  to  Fontana,  375. 
Expofsre  of  aluminous  ores  to  the 
air  fometimes  has  the  fame  effect 
with  roafting  them,  663.  Vitriol 
deprived  of  its  phlogifton  by  expo- 
fure  to  the  air,  687.  Lixivium  fan- 
guinis  lofes  its  colouring  matter 
by  expofure  to  the  air,  1172.  This 
colouring  matter  taken  up  by  the 
air  after  it  has  been  expelled  by  a- 
cids,  11 77.  Abl'orbed  during  the 
formation  of  acids,  1543. 

Air- bubbles  produced  in  water  du- 
ring the  act  of  congelation,  occa- 
fion its  expanfion  and  prodigious 
force,   109.     They  are  extricated 

by 
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by  a  part  of  the  latent  heat  dif- 
charged  from  the  water  at  that 
time,  no. 

Alehemijts  :  their  labours  were  of  fome 
advantage  to  chemlffcry,  13. 

Alchemy  iirlt  mentioned  by  Julius 
Firmicus  Maternus,  a  writer  of 
the  4th  century,  8.  Suppofed  to  be 
Srffc  derived  from  the  Arabians, 
10.  The  pretenders  to  it  very 
numerous  in  the  beginning  of  the 
r6th  century,  12. 

Alchorne '  s  experiments  on  the  effects 
of  raising    tin   with  gold,    1092, 

et  feq. 

AUmbic,  derivation  of  that  word,  5. 

Alembroib  fal,  made  by  fubliming  c- 
quai  quantities  of  corrofive  fubli- 
mate  and  fal  ammoniac,  1047. 
Said  to  diffolve  all  the  metals,  ib. 
Convertible  by  repeated  diitilla- 
tions  into  a  fluid  that  cannot  be 
.  raifed  into  vapours  by  the  ftrongeil 
heat,  ib. 

&lgarotb  pctuder,  prepared  by  preci- 
pitating butter  of  antimony  with 
water,  821.  The  moft  proper  ma- 
terial for  the  preparation  of  eme- 
tic tartar,  1259.  Shown  by  Mr 
Scheele  to  be  a  regulus  half  calci- 
ned by  dephlogifticated  marine  a- 
ciil,  1261.  His  receipt  for  prepa- 
ring it  cheap,  1262. 

Alkali  lefs  attracted  by  nitrous  acid 
than  filver,  301.  Metallic  earths 
more  ftrongly  attracted  by  acids 
than  volatile  alkali,  303.  Why  the' 
metallic  earths  feldom  decompofe 
thole  falts  that  have  an  alkali  for 
their  bafis,  304.  Quantity  of  alka- 
li, acid,  and  water,  contained  in 
digel'tive  fait,  379.  Mr  Kirwan's 
method  of  faturating  an  alkali  ex- 
actly with  an  acid,  381.  Quantity 
of  mild  and  cauftic  vegetable  fix- 
ed alkali  faturated  by  a  given 
weight  of  marine  acid,  382.  Quan- 
tity of  alkali,  water,  and  acid,  in 
nitre,  39T.  Of  the  fame  ingre- 
dients in  vitriolated  tartar,  39R. 
Vegetable  fixed  alkali  takes  up  an 
equal  quantity  of  all  die  mineral 
acids,  402.  Specific  gravity  of  the 
vegetable  alkali  determined,  412. 
Quantity  of  earth  contained  in 
this  alkali,  413.  Of  the  quantity 
of  fixed  air  contained  in  oil  of  tar- 
tar and  dry  vegetable  alkali,  414. 
Quantities  of  fixed  air  contained 
in  impure  vegetable  alkali  deter- 
mined by  Mr  Cavendifh,  417.  Ex- 
act quantity  of  acid  taken  up  by 
mild  fixed  alkali,  418.  Mineral  al- 
kali how  prepared  by  Mr  Kirwan 
for  his  experiments,  429.  Of  the 
quantity  of  vitriolic  acid  necef- 
fary  to  faturate  ico  grains  of  it, 
430.  Quantity  of  dcphlogi Plica- 
ted nitrous  acid  taken  up  by  it, 
432.  Of  the  marine  acid,  433. 
Proportion  of  pure  alkali,  water, 
and  fixed  air,  in  cryftallized  mine- 
ral alkali,  434.  Excefs  of  acid  in 
aluminous  liquor  cannot  be  remo- 
ved by  mineral  alkali,  though  it 
may  be  by  the  vegetable  and  vo- 
Vol.  IV. 
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latile  kinds,  680.  Vitriolic  acid 
combined  with  fixed  alkali,  628, 
629.  With  volatile  alkali,  633. 
Nitrous  acid  combined  with  vege- 
table fixed  alkali,  740  With  fof- 
file  alkali,  741  With  volatile  al- 
kali, 745  Marine  acid  combined 
with  vegetable  alkali,  794  With 
mineral  alkali,  ib  With  volatile 
alkali,  795  Fluor  acid  combined 
with  fixed  alkali,  4th  850  With 
volatile  alkali,  851  Glafs  cor- 
roded by  the  fait  formed  from  the 
union  of  fluor  acid  and  volatile  al- 
kali, 854  Sedative  fait  combined 
with,  the  vegetable  alkali,  862 
With  the  mineral  alkali,  863  A- 
cetous  acid  combined  with  vege- 
table alkali,  868  With  mineral 
alkali,  869  With  volatile  alkali, 
870  Acid  of  tartar  combined 
with  vegetable  alkali,  889  With 
fofiil  alkali,  891.  With  volatile 
alkali,  892.  Acid  of  fugar  with 
vegetable  alkali,  899  With  fofiil 
alkali,  ib.  Incredible  quantity  of 
volatile  alkali  faturated  by  it,  900 
Phofphoric  acid  with  fixed  alkali, 
906  With  volatile  alkali,  904 
Acid  of  ants  combined  with  fixed 
and  volatile  alkali,  908  Acid  of 
amber  with  fixed  alkalies,  909 
With  volatile  alkali,  ib.  Acid  of 
arfenic  with  vegetable  fixed  alkali, 
925  With  mineral  alkali,  927. 
With  volatile  alkali,  928  Vege- 
table alkali  capable  of  being  re- 
duced into  cryftals  by  means  of  fpi- 
rit  of  wine,  1017  Without  any 
addition  into  deliquefcent  cryftals, 
ib.  Mineral  alkali  always  affumes 
a  cryftalline  form,  ib.  Change 
on  the  vegetable  alkali  by  being 
united  with  fpirit  of  fait,  1018 
Difference  betwixt  the  vegetable 
and  mineral  alkali,  1019  The  for- 
mer has  a  greater  attraction  for  a- 
cids,  ib.  Both  of  them  compofed 
of  a  cauftic  fait  and  fixed  air,  1020 
Of  the  volatile  alkali,  1030  Of  the 
method  of  diftilling  it,  1031  Of  its 
rectification,  1032  Combined  with 
fixed  air,  J033  Combined  with 
metals,  1034  With  inflammable 
fubftances,  1055  With  expreffed 
oils,  ib  With  effential  oils  and 
fpirit  of  wine,  1036,  1037  With 
fulphur,  1038  Solutions  of  cal- 
careous earth  decompofed  by  mild 
volatile  alkali,  1046  Cauftic  fix- 
ed alkali  throws  down  an  infoluble 
precipitate  irom  folution  of  terra 
ponderofa,  1056  Vegetable  al- 
kali precipitates  marmor  metalli- 
cum    unchanged   from    conccntra- 
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ted  vitriolic  acid,  1064  Volatile 
alkali  precipitates  filiceou-;  earth 
more  completely  than  any  other, 
1074  A  triple  fait  formed  by  pre- 
cipitating this  earth  with  fixed  al- 
kali, 1075  Siliceous  earth  diffol- 
ved  by  boiling  in  folution  of  alka- 
li, 1076  A  remarkable  attraction 
betwixt  fixed  alkali  and  filiceous 
earth  in  the  dry  way,  1077 
The     ufe    of    volatile    alkali  only 
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lately  known  in  the  prepara- 
tion of  aurum  fulminans,  1106 
This  alkali  the  caufe  of  the 
explofion,  1 1 21  It  exhibits  a 
flafh  when  thrown  into  a  crucible 
by  itfelf,  1 122  Ufed  in  the  prepa- 
ration ot  fulminating  fiiver,  1 139 
Phlogifticated  alkali  lofes  its  pe- 
culiar properties,  u68  Colouring 
matter  of  Pruffian  blue  unites  with 
volatile  alkali,  1182  Forms  a  kind 
of  ammoniacal  fait  with  it,  1 1 86 
Volatile  alkali  produced  by  diftil- 
ling Pruffian  blue,  119 7  Pheno- 
mena on  diftilling  metallic  precipi- 
tates thrown  down  by  Pruffian  alka- 
li, 1 198  Volatile  alkali  capable  of 
uniting  with  fixed  alkali  and  phlo- 
gifton  fo  as  to  be  capable  of  fuitain- 
ing  a  great  degree  of  heat,  1202 
Phlogifticated  alkali  cannot  preci- 
pitate arfenic  except  from  marine 
acid,  1273  Effecls  of  volatile  al- 
kali on  nickel,  13 14  Mineral 
alkali  capable  of  decompofing  cry- 
ftals of  platina,  but  not  the  vege- 
table alkali,  1322  Cryftalline 
powder  precipitated  from  folu- 
tion of  ca.ix  of  platina  in  marine 
acid,  by  means  of  vegetable  alka- 
li, 1325  But  not  from  the  folution 
in  nitrous  acid,  1326  Whether 
mineral  alkali  can  decompofe  folu- 
tions  of  platina,  1328  Fifty-fix 
times  as  much  of  it  required  for 
this  purpofe  as  of  vegetable  alkali, 
1329  Effects  of  the  volatile  alkali 
on  iulutions  of  platina,  1330  Vo- 
latile alkali  deftroyed  by  manga- 
nefe  attracting  its  phlogihon,  1394 
See  Alkalies  Wiegleb's  account 
of  the  phenomena  attending  the 
diffolution  of  copper  in  it,  1035 
Its  effects  on  dephlogifticated  fpirit 
of  fait,  1485  Higgins  firft  difco- 
vered  its  conftituent  parts,  IJ53 
Procured  it  from  nitrous  acid  and 
tin,  ib  Effect  of  the  electric  fpark 
on  a  mixture  of  it  and  dephlogifti- 
cated air,  1555  True  compofi- 
tion  of  it,  1556. 
Alkalies  ;  one  of  the  general  claffes  of 
falts,  169  Divided  into  fixed  and 
volatile,  170  The  former  fubdi- 
vided  into  vegetable  and  mineral, 
ib  Difference  between  their  action 
and  that  of  acids,  1 7 1  Neutral  falts 
form  them  by  being  united  with 
acids,  172  Vegetable  blues  chan- 
ged green  by  them,  173  Different 
degrees  of  attraction  betwixt  them 
and  acids,  174  Phenomena  at- 
tending the  precipitation  ol  me- 
tals by  them,  220  Volatile  alka- 
lies particularly  apt  to  form  triple 
falts,  274  Why  they  precipitate 
the  metals,  300  Metals  have  a 
greater  affinity  witli  acids  than  al- 
kalies, though  the  latter  feparate 
them  from  acids,  299  Why  lima 
cornea  cannot  be  reduced  without 
lofs  by  alkaline  falts,  314  Alka- 
lies phlogifticatc  concentrated  a- 
cids,  409  Proportions  of  the  dif- 
ferent ingredients  in  volatile  alka- 
lies, 436  Stoneware  veffeli  cor- 
4   I 
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roded  by  eauftic  i*.ted  alkalies,  595 
596  Advantages  of  ufing  clay  ra- 
ther than  aikaiies  for  abforbing 
the  fuperfluous  acid  in  aluminous 
liquor,  683  Solution  of  filver  de- 
compofed with  difficulty  by  alka- 
lies, 756  How  the  alkalies  are 
procured,  1016  Differences  be- 
tween the  vegetable  and  mineral 
alkalies,  1019  Combinations  of 
them  with  fulphur  1021  With 
expreffed  oils,  1026  With  effen- 
tial oils,  1027  With  phlogifton, 
IC28  Differences  between  the 
fixed  alkalies  obtained  from  diffe- 
rent vegetables,  ib  Solution  of 
terra  ponderofa  in  marine  acid 
precipitated  by  ail  the  aikaiies, 
whether  mild  or  cauftic,  IC54 
Alkalies  diffolve  lead  by  boiling, 
12 16  Effecbs  of  arfenic  on  aikaiies, 
1290  Telt  for  them  and  acids, 
1549      See  Alkali,   A::J,  and  Acids. 

Alkaline  falls  See  Alkali  and  Alia- 
lies  Alkaline  ley  improper  for 
extracting  the  flowers  of  ben- 
zoin, 989. 

Aljlon-Mcor  in  Cumberland,  a  kind 
of  aerated  terra  ponderofa  found 
near  that  place,  ioji. 

Aludels,  or  Adopters,   defcribed,  579. 

Aim/:  :  cannot  form  Glauber's  fait 
by  being  diffolvcd  in  water  along 
with  common  fait,  272  Miftake 
of  Dr  Crell  on  this  fubject  cor- 
rected, ib.  Nor  blue  vitriol  by 
boiling  it  with  copper  filings,  349 
Why  its  precipitate  retains  part  of 
the  acid,  408  Its  earth  contains 
26  per  cent  of  fixed  air,  446  Pro- 
portions of  the  ingredients  in  it, 
447  The  fait  always  contains  an 
excefs  of  acid,  448  Proportion  of 
the  earth  of  alum  taken  up  by  ni- 
trous acid,  449  By  marine  acid, 
450  Alum  of  the  ancients  diffe- 
rent from  ours,  637  The  name 
of  Roch-alum  derived  from  Rocco,  a 
city  of  Syria,  638  Firft  made  in 
Europe  in  the  middle  of  the  ljth. 
century,  in  Italy,  639  Made  in 
Spain  in  the  16th  century,  640  In 
England  and  .Sweden  in  the  17th, 
ib.  Its  component  parts  firft  difco- 
verad  by  Ooulduc  ami  Geoffroy, 
6-1 J  Found  to  contain  an  excels 
of  acid,  ib  This  denied  by  Mr 
Morveau,  642  His  miftake  dis- 
covered by  Mr  Kirwan,  ib  Info- 
luble in  water  when  deprived  of 
it-  fuperfluous  acid,  643  Eafdy 
calcinable  in  the  fire;  after  which  it 
is  called  burnt  alum,  ib  Bergman's 
method  of  finding  the  proportion 
of  the  ingredients  it  contains,  644 
Difficulty  of  obtaining  the  earth 
of  alum  in  a  pure  lbte,  655  Mr 
Bergman's  account  of  the  propor- 
tion of  the  ingredients,  646  Whe- 
ther earth  of  alum  be  a  pure  clay 
or  not,  647  Dr  Lewis's  experi- 
ment, tending  to  fhow  that  clay 
undergoes  fome  change  by  bung 
converted  into  earth  of  alum,  649 
Quantities  of  alum  foluble  in 
warm  and  in  cold  v. .iter,  650 
I  <  rgm&a'i 
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Bergman's  account  of  the  Swedifh       639       In    Spain,    England,     and 

ores    of  alum,    651      Component        Sweden,  640. 

parts  of  the  aluminous  fchift,  65  a  Aluminous  ores     See  Alum. 

How   changed    by   roafting,     653  Amalgamation    of  filver :    a   difficulty 


Prefence  of  pyrites  the  only  requi 
fite  for  the  production  of  alum, 
654  Ores  containing  alum  ready 
formed  only  to  be  met  with  in 
volcanic  countries,  655  Ores  of 
alum  at  Solfatara  in  Italy,  656 
A naly fed  by  Mr  Bergman,  657 
Heffian,  ilohemian,  and  Scanian, 
ores,  6j8  Alum,  fulphur,  and  vi- 
triol, extracted  from  the  fame  ore, 
659  Alum  flate  found  in  York  in 
England,  660  Bergman's  direc- 
tions for  the  preparation  of  alum, 
661  Ufes  of  roafting  the  ore,  662 
Expofure  to  the  air  fometimes  has 
the  fame  effect  with  roafting,  663 
Earthy  ores  unfit  for  either  pur- 
pofe,  664  Method  of  roafting  the 
ore  in  Sweden,  665  How  often 
the  operation  is  to  be  repeated, 
666  Danger  of  increafing  the  heat 
too  much,  667  Rinman's  method 
of  roafting  the  ore  at  Garphyttan, 
668  Method  of  burning  the  hard 
ores  at  Tolfa  in  Italy,  669  Me- 
thod of  elixating  the  burned  ore  at 
Garphyttan,  670  Heat  and  cold 
water  ufed  for  this  purpofe  in  dif- 
ferent places,  ib  Different  me- 
thods of  elixation,  671  Singular 
circumftance  by  which  the  alum  is 
faid  to  be  deftroyed,  672  Of  the 
proper  ftrength  of  the  lixivium  be- 
fore it  is  committed  to  evapora- 
tion, 673  Conftruction  of  the  e- 
vaporating  veffel,  674  How  far 
the  liquor  ought  to  be  evaporated, 

675  Of  the   fii-ft    cryftallization, 

676  Depuration  of  the   cryftals, 

677  Bergman's  remarks  on  the 
proper  form  of  the  coolers,  678 
They  ought  to  be  of  a  conical 
fliape,  ib  Aluminous  ley  contains 
fo  much  acid  that  it  cannot  be  cry- 
ftailized  without  abftracting  part 
of  the  excels,  679  Which  may 
be  done  by  the  addition  of  vege- 
table fixed  alkali,  or  volatile  alka- 
li, but  not  by  the  mineral  alkali, 
680  Experiments  in  proof  of  the 
excefs  of  acid  preventing  the  cry> 


concerning  it  folvecl  by  Mr  Berg- 
man, 217  Of  copper  with  mer- 
cury, 1152  Dr  Lewis's  methods, 
1153  Amalgamation  of  mercury 
with  different  metals,  1232. 

Amber,  acid  of,  908  Mr  Pott's  ex- 
periments on  it,  909  Requires  a 
larger  quantity  of  water  for  its  fo- 
lution,  ib  Rendered  fomewhat 
purer  by  cryftallization,  ib  Part- 
ly deftroyed  by  fublimation,  ib 
Forms  a  neutral  faline  liquor  with 
fixed  alkalies  which  does  not  cry- 
ftallize,  ib  Forms  an  oily  fluid 
with  volatile  alkali,  ib  Extri- 
cates the  acids  of  fal  ammoniac  and 
nitre,  910  Purified  by  marine  a- 
cid,  911  Does  not  contain  any 
mineral  acid,  ib  Converted  al- 
moft  entirely  into  a  liquid  by  di- 
ftillation  with  fpirit  of  nitre,  912 
Moft  of  it  rifes  in  a  folid  form  by 
diftilling  with  oil  of  vitriol,  913 
Forms  a  folution  of  quicklime, 
moftly  refembling  the  fame,  in  ve- 
getable acids,  914  Its  effects  on 
the.  metals,  915  Amber,  by  di- 
dillation,  yields  an  acid  fait  and  oil, 
1444  Difference  in  the  product 
by  certain  additions  fometimes  ufed 
in  the  diftillation,  ib  Addition 
of  fea-falt  produces  the  greateft 
yield  of  fait  of  amber,  ib  Greateft 
quantities  of  amber  diftilled  in 
Prufiia,  1445  Diftilled  there  with- 
out any  addition,  ib  The  fait  pu- 
rified by  being  kept  on  bibulous 
paper  to  abforb  the  oil,  ib  Cry- 
ftals refembling  it  formed  by  the 
union  of  marine  acid  with  phlogi- 
ftic  matters,  1481  Methods  of 
purifying  its  fait,  1494  An  acid 
of  another  kind  paffes  over  in  di- 
ftilling this  fubftance,  1493  Com- 
bination of  the  fait  with  alkalies, 
earths,  and  metals,  ib  Mr  Keir's 
remarks  on  the  nature  of  fait  of 
amber,  1495. 

Ambergris  yields  a  product  on  di- 
ftillation fimilar  to  that  of  am- 
ber, I44< 


ftallization  of  alum,  681    Another,  America  :    method   of   making   nitre 

fhowiug  the  utility  of  adding  clay       there,  726. 

to  the  aluminous  ley,  682    Advan-  Ammoniac,  vitriolic,  decompofed    by 


tage  of  ufmg  it  in  preference  to 
the  alkalies,  683  Alum  general- 
ly contaminated  by  dephlogifti- 
cated  vitriol,  684  This  defect,  re- 
medied by  the  addition  of  pure 
clay,  685  Perfect  vitriol  cannot 
be  deftroyed  by  clay,  686  How 
the  phlogifton  of  vitriol  may  be 
diffipatcd,  687  Epfom  fait  fup- 
pofed  to  be  producible  from  the 
mother  liquor  of  alum,  688  Su- 
perfluous acid  of  this  liquor  might 
be  advantageoufly  diftilled,  689 
Combination  of  arfenical  acid  with 
earth  of  alum,  938  How  to  make 
it  fhootinto  cubical  cryftals,  989. 

Alum  fiat  e     See   Alum. 

Alum  works,  when  firft  fet  up  in  Italy, 


folution  of  filver,  306  How  to 
prepare  this  kind  of  fal  ammo- 
niac, 633  Erroneoufly  faid  to 
have  powerful  effects  on  the  diffo- 
lution  of  metals,  ib  Mr  Pott's 
experiments  on  it,  ib  Nitrous  am- 
moniac, how  prepared,  745  fs  fo- 
luble  in  fpirit  of  wine,  ib  Defla- 
grates without  any  addition,  ib 
The  principal  ingredient  in  Ward's 
white  drop,  746  Common  fal 
ammoniac  prepared  from  marine 
acid  and  volatile  alkali,  795  Dif- 
folves  refins  according  to  Mr  Gel- 
lert,  ib  Its  volatility  diminifhed 
by  repeated  fublimations,  ib  A 
fmall  quantity  producible  by  di- 
ftilling fea-falt  with  charcoal,  &c. 


ib      Originally    prepared    in     E- 
gypt'    796     A  method  of  making 
it  defcribed,  ib     Vegetable  ammo- 
niac formed  of  the  acetous  acid  and 
volatile  alkali,  870      Can  fcarce  be 
procured  in  a  dry  ftate,    ib      Acid 
of  common  fal  ammoniac   extrica- 
ted by  acid  of   amber,  910     And 
by  the  arfenical  acid,    932     Vola- 
tile fal  ammoniac,  how    prepared, 
1033     Common  fal  ammoniac  not 
decompofed  by  regulus  of  cobalt, 
1304        Effects     of  it   on    nickel, 
1312     Solution  of  it   precipitates 
a  folution  of  platina,   1352     The 
precipitate  fufible  by  a  ftrong  forge 
heat,  1353     This  fufion  fuppofed 
by    Macquer    not  to   be   perfect, 
1354       Effects   of  manganefe   on 
it,  1392. 

Am  maniacal  fait,  formed  by  the  union 
of  the  colouring  matter  of  Pruffian 
alkali  with  volatile  alkali,  n86. 

Animal  earth,  very  infoluble  in  acids, 
and  infufible  in  the  fire,  515 
Earth  of  the  foft  parts  more  fo- 
luble  than  that  of  the  hard,  ib 
This  earth  erroneoufly  fuppofed  to 
contain  phofphoric  acid,  ib  Ani- 
mal fats  analyied,  1428  Yield 
a  great  quantity  of  oil  by  diftilla- 
tion, ib  A  particular  kind  of  a- 
cid  produced  from  tallow,  1429 
How  to  rectify  the  empyreumatic 
oil  of  animals,  1427  Of  animal 
and  vegetable  fubftances,  145 1. 

Anomalous  earths,  513  Anomalous 
vegetable  acids,  how  divided,  993. 

Antimony  :  why  nitrous  acid  precipi- 
tates a  folution  of  it,  200  Preci- 
pitates of  it  by  common  and  phlo- 
gifticated  alkalies,  246  Of  its  pre- 
cipitates with  other  metals,  365 
A  triple  fait  formed  by  regulus  of 
antimony,  marine  acid,  and  iron, 
366  Another  with  the  regulus, 
marine  acid,  and  copper,  367  Of 
the  folution  of  the  regulus  in  vi- 
triolic acid,  499  Of  its  combina- 
.  tion  with  that  acid,  709  Corrod- 
ed by  the  nitrous  acid,  768  Re- 
gulus of  antimony  combined  with 
marine  acid,  821  Of  the  amal- 
gamation of  it  with  mercury,  1237 
Renders  bifmuth  capable  of  unit- 
ing with  the  cobalt,  1 25 1  The  re- 
gulus particularly  treated  of,  1252 
et  feq.  Has  the  appearance  of  a 
ftar  on  its  furface  when  well  made, 
I2J2  Sublimable  into  flowers, 
1253  Different  methods  of  pre- 
paring the  regulus,  1254.  Confi- 
dersble  differences  in  the  regulus, 
according  to  the  different  fubftan- 
ces ufed  to  abforb  the  fulphur, 
1255  Of  the  regulus  made  with 
cawk,  1256  The  femimetal  ea- 
fily  mifcible  with  mercury,  1255 
Enters  into  the  compofition  of 
fpeculums  and  printing  types,  1256 
Was  the  bafis  of  many  medicinal 
preparations,  now  difufed  on  ac- 
count of  their  uncertain  operation, 
ib  Glafs  of  antimony,  how  pre- 
pared, 1257  More  violent  in  its 
effects  than  the  regulus  itfelf,  ib 


Index. 

Preparation  of  emetic  tartar  from 
glafs  of  antimony  and  pulvis  alga- 
roth,  1258  et  feq.  See  Tartar  and 
Algai  oth  Preparation  of  golden 
fulphur  of  antimony  and  kermes 
mineral,  1263  Diaphoretic  anti- 
mony, 1264  Crocus  metallo- 
rum,  1 265  Butter  of,  Mr  Dol- 
fus's  method  of  preparing  it,  821. 

Antiphlogiftians  :  their  abfurd  way  of 
explaining  the  explofion  of  fulmi- 
nating filver,  1144. 

Ants  yield  an  acid  by  diftillation  or 
infufion  in  water,  2d  907  Its  na- 
ture   and  properties,  908. 

Ants,  acid  of,  compofes  an  ammo- 
niacal  liquor  with  volatile  alkali 
which  cannot  be  reduced  to  a  dry 
fait,  908  Cryftallizes  with  fixed 
alkalies,  ib  And  with  coral  chalk 
or  quicklime,  ib  Diffolves  cal- 
cined copper,  and  forms  beautiful 
cryftals  with  it,  ib  Makes  a  pe- 
culiar kind  of  faccharum  faturni 
with  minum,  ib  It  effects  on 
other  metals,  ib  Different  me- 
thods   of    procuring    their    acid, 

1502  Properties  of  the  pure  acid, 

1503  Has  an  affinity  with  the 
acetous,  1504  Its  effects  on  me- 
tals, 1505. 

Apples,  their  acid  treated  of,  1506 
Its  properties,  1509,  15 11  How 
procured  in  perfect  purity,  I510 
Produced  from  fugar  by  means  of 
nitrous  acid,  15 1 2  Mr  Keir's  opi- 
nion concerning  its  nature,  15 14. 

Aquafortis,  procured  by  means  of  ar- 
fenic  of  a  blue  colour,  739. 

Aqua-regia,  beft  kind  of  it  for  diffol- 
ving  gold,  481  Quantity  of  gold 
taken  up  by  it,  482  How  pre- 
pared from  nitrous  acid  and  com- 
mon fait,  788  Of  the  folution  of 
gold  in  aqua-regia,  1099  Solu- 
tion of  platina  in  an  aqua-regia 
compofed  of  nitrous  and  marine  a- 
cids,  1323  In  one  made  with 
marine  acid  and  nitre,  1324  Va- 
rious   methods    of    preparing     it, 

1488  Differences  between  the  li- 
quors prepared   by  thefe  methods, 

1489  How  to  deprive  it  of  its 
volatility,  1548. 

Aquila  alba,  a  name  for  mercurius  dul- 
cis,  814. 

Arabians,  the  firft  broachers  of  alche- 
my, 10. 

Arbor  Diana,  how  made,  754. 

Ardent  fpirits,  diffolved  camphor  in 
great  quantity,  1425. 

Argand's  lamps,  ufed  for  lamp-furna- 
ces  611  Doubtful  whether  they 
be  preferable  for  this  purpofe  to 
Lewis's  or  not,  ib. 

Argentine  foivers  ;  formed  of  regulus 
of  antimony,  1253. 

Argillaceous  earth,  in  what  it  differs 
from  the  calcareous,  512  Tobac- 
co pipe  clay  the  pureft  earth  of 
this  kind,  ib.  Abforb  colours,  ib. 
Refift  the  utmoft  violence  of  fire 
by  themfelves,  but  melt  by  a  mix- 
ture with  chalk,  ib.  Combina- 
tion of  the  argillaceous  earth  with 
vitriolic  acid,  637,  &c.  See  Alnm. 
Argonauts, 


Index. 

Argonauts,    origin    of    the    fable   of 
them,  9. 

Arfenic :  Of  its  diffolution  and  preci- 
pitation, 243,  368  Calculation  of 
the  quantity  of  phlogifton  contain- 
ed in  regulus  of  arfer.ic,  318  Pre- 
cipitated by  bifmuth  from  the  ni- 
trous acid,  369  And  by  copper 
from  the  marine,  370  Quantity 
of  vitriolic  acid  taken  up  by  regu- 
lus of  arfenic,  501  Of  nitrous 
acid,  503  Of  marine  acid,  504 
Compound  of  a  particular  kind 
of  acid  and  phlogifton,  548  U- 
nites  with  fuiphur,  ib.  Is  foluble 
in  water,  ib.  Excels  the  acid  of 
nitre,  ib.  Reafon  of  this  deccm- 
pofition,  ib.  Phenomena  on  dif- 
tillation  with  the  vitriolic  acid, 
711  Dephlogifticated  by  the  ni- 
trous acid,  770  Of  the  adultera- 
tion of  corrofive  fublimate  by  ar- 
fenic, 818  Oil  and  butter  of  ar- 
fenic, 823  Formed  by  fubliming 
arfenic  with  corrofive  fublimate, 
ib.  Of  the  arfenical  acid,  916,^ 
fitj.  See  Arfenic,  acid  of.  A  fmgle 
grain  of  regulus  of  arfenic  deftroys 
the  malleability  of  an  ounce  of 
gold,  1095  Hai  a  great  affinity 
with  tin,  1219  Methods  of  fe- 
parating  arfenic  from  tin,  1220 
The  crackling  noife  of  tin  in 
bending  fuppofed  to  arife  from  ar- 
fenic, 1 22 1  Arfenic  found  in 
fome  places  of  Germany  in  a  me- 
tallic form,  1266  The  regulus 
eafily  convertible  into  common 
white  arfenic  by  diffipating  part  of 
its  phlogifton,  1267  Why  the  ar- 
fenical calx  may  be  mixed  with 
other  metals  which  will  unite  with 
it  in  its  reguline  flate,  1268  Of 
the  folution  of  the  calx  in  water, 
1269  In  fpirit  of  wine,  1270 
Forms  a  very  infoluble  and  fixed 
fait  with  vitriolic  acid,  1 27 1  Dif- 
folves  in  large  quantity  in  the  ma- 
rine acid  and  forms  a  more  vola- 
tile fait  with  it,  though  difficultly 
foluble  in  water,  1272  Refem- 
blancc  of  this  folution  to  Cutter  of 
arfenic,  ib.  Phlogifticated  alkali 
precipitates  arfenic  from  marine  a- 
eid,  and  from  that  only,  1273  Ar- 
fenic decompofed  by  dephlogifti- 
cated  marine  acid  1274  Pheno- 
mena exhibited  by  it  with  other 
acids,  1275  Liver  of  arfenic 
formed  by  combining  it  with  fix- 
ed alkali,  1276  Arfenic  unites 
with  fome  metals,  and  cryftallizes 
with  iron  and  zinc,  1277  Unites 
readily  with  fuiphur,  1278.  Com- 
pounds thence  refulting,  ib.  1279 
Phenomena  exhibited  by  minera- 
lized arfenic  with  nitre,  1280 
Butter  of  arfenic,  1 28 1  This  fub- 
flance  can  fcarce  be  made  to  unite 
with  marine  acid,  1282  Of  the 
oil  of  arfenic,  1283  Of  the  mine- 
ralization of  arfenic  by  fuiphur, 
1284  How  to  prepare  pure  regu- 
lus of  arfenic,  1 285  A  native  re- 
gulus called  mifpickel,   1286     This 
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contains  a  large  quantity  of  iron, 
which  will  not  obey  the  mag- 
net till  the  regulus  is  diffipated,  ib. 
Great  volatility  of  the  reguline  ar- 
fenic, 1287  It  deftroys  the  mal- 
leability of  the  metals  with  which 
it  unites,  1288  Maybe  expelled  by 
heat  from  of  all  them  except  pla- 
tina,  1289  Volatilizes  all  of  them 
except  platina,  ib.  Effects  of  arfenic 
upon  alkaline  falts  and  nitre,  1290 
Decompofes     corrofive     fublimate 

1 29 1  The  regulus  converted  in- 
to white  arfenic  by  vitriolic  acid, 

1292  Effects  of  it  on  metallic  fo- 
lutions,  U93  Platina  may  be 
melted  by  means  of  arfenic,  1349 
Effects  of  it  on  manganefe  in  con- 
junction with  nitre,  1391  Phe- 
nomena on  diftillation  with  man- 
ganefe, 1395. 

Arfenic,  acid  of,  firft  difcovered  by 
Mr  Scheele,  916  Two  methods 
of  procuring  it,  917  By  means 
of  nitrous  acid,  918  By  dephlo- 
gifticated  fpirit  of  fait,  919  This 
acid  equally  poifonous  with  the 
white  calx,  920  Eafily  refumes 
its  phlogifton,  921  Takes  fire 
and  fublimes  inftantaneoufly  into 
regulus  with  charcoal,  922  Be- 
comes black  and  thick  with  oil  of 
turpentine,  923  With  fuiphur, 
924  Cryftallizes  into  a  neutral 
fait  with  vegetable  alkali,  925 
This  fait  decompofed  and  forms  a 
regulus  with  charcoal,  926  Forms 
a  cryftallizable  fait  when  perfectly 
faturated  with  mineral  alkali,  but 
requires  an  excefs  of  acid  to  make 
it  cryftallize  with  the  vegetable  al- 
kali, 927  Forms  likewife  a  cry- 
ftallizable fait  with  the  volatile 
alkali,  928  Expels  the  vitriolic 
acid  from  vitriolated  tartar  and 
Glauber's  fait,  929  And  likewife 
thofe  of  nitre  and  common  fait, 
930,  931  Phenomena  on  diftilling 
it  with  fal-ammoniac,  932  De- 
compofes fpathum  ponderofum  and 
gypfum  :  but  cannot  expel  the  fluor 
acid,  933,  934  Precipitates  lime- 
water,  935  Forms  a  cryftallinc 
fait  with  chalk,  936  But  refufes 
to  cryftallize  with  magnefia,  937 
Or  with  earth  of  alum,  938  Does 
not  dhTolve  white  clay,  939  Dif- 
folves terra  ponderoia,  940  Has 
no  effect  on  gold  or  platina,  941, 
942  Dilfolves  filver  in  the  dry 
way  by  a  violent  heat,  943  Fixes 
quickfilver,  944  Produces  cor- 
rofive fublimate  by  diftillation 
with  mercurius  dulcis,  945  No 
butter  of  arfenic-  obtained  by  this 
procefs,  946  Diffolves  copper,  947 
Forms  a  very  thick  gelatinous  fo- 
lution of  iron,  948  Diffolves  lead 
in  the  dry  way,  949.  And  likewife 
tin,  950  Diffolves  zinc  with  effer- 
vefcencc,  941  But  cannot  diffolve 
bifmuth,  9J2  Nor  regulus  of  an- 
timony, 953  Dilfolves  cobalt  par- 
tially, 954  But  not  nickel,  955 
Diffolves  a  fmall  quantity  of  man- 


619 


ganefe,  956  Converts  regulus  of 
arfenic  into  the  white  arfenical 
calx,  957  Strange  phenomena 
from  it  and  the  acetous  acid, 
2d  957,  15  21  M.  Pelletier's  me- 
thod of  procurii'.g  the  acid  of  arfe- 
nic, I496  Differences  concern- 
ing the  weight  of  the  acid  fo  pro- 
cured, ib. 

Afbes  of  different  vegetables,  Dr 
Gmelin's  account  of  their  colours, 
&c.  1089. 

Attraction ;  Fire  detained  in  bodies 
partly  hy  it,  and  partly  by  the 
preffure  of  the  furrounding  fluid, 
SS  Of  chemical  attraction,  1 6a 
This  kind  of  attraction  not  e- 
qually  ftrong  between  all  bodies, 
ib  Different  degrees  of  it  betwixt 
the  different  acids  and  alkalies, 
174  Attraction  of  phlogifton  fup- 
pofed to  be  the  caufe  of  oaufticity, 
219  Kirwan's  definition  of  che- 
mical   attraction,  260     Difference 


lent  by  boiling  with  fixed  alkali, 
ib.  Why  the  fulminating  proper- 
ty is  deftroyed  by  boiling  with  too 
ftrong  a  folution  of  alkali,  or  with 
concentrated  vitriolic  acid,  ib. 
Neither  the  prefence  of  nitrous 
or  marine  acids  neceffary  for  the 
production  of  fulminating  gold, 
1117  The  explofion  is  not  occafion- 
ed  by  fixed  air,  1118  How  the  ful- 
minating calx  may  be  prepared, 1115 
The  calx  moft  readily  thrown 
down  by  volatile  alkali,  ib.  A  ful- 
minating calx  produced  from  folu- 
tion of  gold  in  dephlogifticated 
fpirit  of  fait,  ib.  Mr  Bergman's 
theory  of  the  caufe  of  the  explo- 
fion, 1 1 20  Volatile  alkali  the 
true  C3ufe  of  it  11 21  Great 
quantity  of  elaftic  fluid  generated 
by  the  explofion  of  aurum  fulmi- 
nans, 1 1 23  Why  a  flight  calcina- 
tion deftroys  the  fulminating  pro- 
perty, 1 1 24  Why  the  calx  will 
not  explode  in  clofe  veffels,i  T25. 

vum,  how 


betwixt     it    and      cohefion,     261 

Geoffroy's   rule    for     determining  Aurum  Mofaicum,    or  Mufv 

the  degrees  of  chemical  attraction,        prepared,  1224. 

262     True  method  of  afceitaining  Baco.v  (Lord),  his  opinion   of  heat 

the  quantity  of  attraction  each   of       28,  29.      See  Verulam. 

the  acids  has  for  the   different  ba-  Baldwin's  phofpLorus    prepared    from 

fes,  265     This  quantity  expreffed       folution  of  calcareous  earth  in  fpi- 


by  that  of  the  bafes  taken  up  by 
the  different  acids,  269.  Attrac- 
tion of  metallic  calces  to  phlogi- 
fton determined,   326. 

Attractive powers  of  different  fubftan. 
ces  beft  expreffed  by  numbers,  264 
Difficulties  in  determining  the  at- 
tractive powers  of  the  different 
acids  to  metallic  fubftances,  296. 

Aurum  fulminans,  its  nature  and  pro 


rit  of  nitre,  749. 

Balneum  arena,  or  fand-bath,  defcri- 
bed,  578. 

Balfmams  of  fuiphur,  how  prepared 
1 401  Vegetable  balfams  whence 
procured,  1432  May  be  confider- 
ed  as  effential  oils  thickened  by  the 
diffipation  of  fome  of  their  more 
volatile  parts,  ib.  Analyfis  of  them 
exemplified  in  turpentine,  1437. 


perties,   1 103     Was  known  in  the  Barofelenitt,  a  name  for  the  marmor 


15th  century,  TI04  The  firft  di- 
rections for  its  preparation  given 
by  Bafil  Valentine,  1105  The 
ufe  of  volatile  alkali  for  this  pur- 
pofe  but  lately  known,  1106  Dif- 
ferent accounts  of   the   increafe  of 


metallicum,  or  combination  of 
terra  pondcrofa  with  vitriolic  a- 
cid,  1050. 
Baftl  Valentine,  the  firft  who  gave 
directions  for  the  preparation  of 
aurum  fulminans,  1 105. 
weight  in  the  metal  by  being  con-  Beaume's  obfervations  on  gypfum 
verted  into  aurum  fulminans,  1 107  636  His  account  of  the  fornia- 
Explodes  with  incredible  force,  tion  of  fedative  fait  ill-founded 
1 108  Twenty  grains  of  it  more  862.  Vitrifies  a  calx  of  platina 
than  equivalent  to  half  a  pound  of       1352 

gun -powder,  ib.   Does  not  explode  Beccaria's  obfervations  on   phofpho- 
in  clofe  veffels,  1109     The  utmoft       ri,  1085. 

caution  neceffary  in  managing  it  Bell-metal,  compofed  of  copper  and 
in  the  open  air,  ib,  Dr  Lewis's  ac-  tin,  1 155  Its  fpecific  gravity  great- 
count  of  the  heat  neceffary  to  er  than  that  of  either  of  the  me- 
make  it  explode,  IIIO  Explodes  tals  fingly,  1156. 
by  friction  fcarce  fufficient  to  occa-  Belloivs,  when  to  be  ufed  in  chemical 
fion  any  heat,  nil  Terrible  operations,  608. 
accidents  occafioned  by  it,  1112  &//j  :  Reaumur's  hint  concerning  an 
The   force  of  the  explofion  direct-       improvement  in  their  fhape,  121 1. 

Benzoin,  yields  fragrant  acid  fait  by 
fublimation,  984  The  fame  obtain- 


ed equally  every  way,  1 113  Parti- 
culars relating  to  the  explofion,  ib. 
Will  not  explode  when  moift, 
1114  Quantity  of  elaftic  vapour 
produced  during  the  explofion,  ib. 
Caufe  of  the  explofion  attributed 
to  a  faline  principle,  1 1 15  This 
opinion  fhown  to  be  erroneous  by 
Mr  ilergman,  1116  Why  the  ful- 
minating property  is  deftroyed  by 
trituration  with  fixed  alkali,  ib. 
The  explofion  rendered  more  vio- 


ed  by  lixiviation,  985  Quantity  ob- 
tained by  both  thefe  methods,  986 
Mr  Scheele's  experiments  in  order 
to  procure  all  the  flowers  benzoin 
is  capable  of  yielding,  987,  &c. 
Boiling  with  chalk  infuflicicnt, 
988  Or  with  alkaline  ley,  989 
Boiling  with  lime  the  beft  method, 
9^0  Scheie's  receipt  for  for  prepa- 
ring the  flowers  of  benzoin  by  this 

method 


020 

method,  991  The  flavour  of 
thefe  flowers  dtftroyed  and  repro- 
duced at  pleafure,  992  The  gum 
analized,  I439  »'^-cid  of,  invefti- 
gated  by  Mr  Lichtenftein,  1530 
Effects  of  nitrous  acid  upon  it, 
15  3 1  Procurable  from  Peruvian 
halfam  and  from  urine,    1532. 

Bergman's  account  of  the  caufe  of 
chemical  folution,  193  Differences 
between  him  and  Kirwan  account- 
ed for,  435  His  method  of  find- 
ing the  proportion  of  ingredients 
in  alum,  644  His  account  of  the 
quantity  of  thefe  ingredients,  646 
His  account  of  the  Swedifhcres  of 
alum,  651  His  analyfis  of  the 
ores  at  Tolfa  in  Italy,  657  His 
directions  for  the  preparation  of  a- 
lum,  66  r  His  remarks  on  rfte 
proper  form  of  the  coolers  for  a- 
lum,  67S  Confiders  the  hpis 
pondcrofus  or  tungften  as  a  metal- 
lic earth,  967  His  opinion  con- 
cerning the  acids  of  tungften  and 
molybdama,  97a  Denies  the  fo- 
lubility  of  filiceous  earth  in  acids, 
I070  Forms  cryftals  of  flint  arti- 
ficially, 1072  Shows  the  error 
of  thofe  who  imagine  the  explo- 
fion  of  aurum  fulminans  to  he  oc- 
cafioned  by  afaline  principle,  III 6 
His  theory  of  the  explofion,  I  no 
His  opinion  concerning  the  iulmi- 
nation  of  other  calces,  1126  His 
opinion  concerning  the  compofi- 
tion  of  nickel,  13 16  His  experi- 
ments on  platina,  1321  Letter 
to  Morveau  on  the  fubjedt  of  a 
new  nomenclature,  1559. 

Berlenhuut'%  opinion  of  heat,  56  His 
divifion  of  it  into  fixed  and  vola- 
tile ,  57.     See  Heat. 

BeriLolkt  difcovers  fulminating  fil- 
ver,  1 138  Procures  the  marine 
acid  in  afolid  ftate,  785  His  new 
fait  refemblmg  nitre,  ad  793  How 
to  procure  this  fait  in  quantity, 
1487. 

Bcjlucheff's  tincture  of  iron,  2d  808 
Miftakes  of  chemifts  concerning  it, 
3d  808  True  method  of  preparing 
it,  4th  808  Suppofed  to  abforb 
phlogifton  from  the  fun's  rays, 
5th  108. 

Bile :  fome  of  its  properties  affumed 
by  blood  when  mixed  with  the  ni- 
trous acid,  1477. 

Bifmutb  :  Of  its  precipitation  from 
acids,  241  Copper  and  bifmuth 
precipitate  one  another  alternately 
from  the  nitrous  acid,  357  Is 
fcarcely  foluble  in  virriolic  acid, 
491.  Increafes  the  fufibility  of  tin 
and  lead,  543  A  compound  of  this 
kind  fufible  in  boiling  water,  J44 
Diffolved  in  great  quantities  by  ni- 
trous acid,  765  Volatile  alkalies, 
after  precipitating  the  metal,  take 
it  up  again,  ib  The  fame  thing 
foappens  with  fixed  alkalies  calci- 
ned with  inflammable  matter,  ib. 
Magiftery  of  bifmuth  prepared  by 
adding  water  to  the  nitrous  folu- 
tion, 766  Neuman's  obfervations 
concerning    this    preparation,    ib. 
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Effects  of  acid  of  arfenic  upon  it, 
952  Is  convertible  into  litharge 
and  glafs,  1250  Occupies  lefs 
fpace  when  in  fufion  than  when  in 
a  folid  ftate,  ib.  Mifeible  with 
all  the  metallic  fubftances  except  co- 
balt and  zinc,  1251  Promotes  the 
fufion  of  all  the  metals  with  which 
it  is  mixed,  ib.  Platina  may  be 
alloyed  with  it,  but  without  any 
advantage,  1348. 
Bittern,  a  kind  of  fait  prepared  from 
it,  frequently  fuperfedes  the  ufe  of 
the  true  Glauber's  fait,  632  How 
to  procure  the  marine  acid  from  it, 

736- 

Bitumens  particularly  treated  of,  I441 
Whether  they  are  of  a  vegetable 
or  mineral  origin,  ib.  Macquer's 
opinion  that  they  are  only  vege- 
taija:  refins  altered,  ib.  Dr  Lewis's 
reafens  for  being  of  a  contrary 
opinion,  ib. 

Black,  Doctor,  his  theory  of  heat,  35 
Experiments  by  which  he  was  led 
to  the  difcovery  of  latent  heat,  41 
His  method  of  calculating  the 
quantity  of  heat  produced  by  the 
condenfation  of  vapour,  44  Dif- 
ference betwixt  his  calculations 
and  thofe  of  Dr  Crawford,  51 
Expanfive  force  of  water  in  free- 
zing explained  by  Dr  Black's  theo- 
ry of  latent  heat,  108  His  expe- 
riments on  the  converfion  of  wa- 
ter into  vapour,  r2i  His  obfer- 
vations  on  chemical  veffels,  557 
His  directions  for  performing  the 
operation  of  folution,  565  De- 
fcription  of  his  portable  furnace, 
ad  602  How  it  is  adapted  to  the 
various  operations  of  chemiftry, 
603  Of  the  luting  proper  for  the 
infide  of  this  furnace,  604  Me- 
thod of  applying  the  lute,  605 
His  account  of  the  preparation  of 
nitre,  724  His  conclufions  con- 
cerning the  nature  of  that  fait, 
732  His  method  of  making  ni- 
trous ether,  775  Shows  a  me- 
thod of  making  it  without  any 
fpirit  of  wine,  777. 

Black  lead,  a  valuable  material  for 
fome  chemical  veffels,  562. 

BL-aching,  how  performed  by  means 
of  dephlogifticated  fpirit  of  fait, 
1484. 

Blood,  ftrangely  altered  in  its  pro- 
perties by  mixture  with  nitrous 
acid,  1477- 

Bcerbaa-ve's  experiments  to  produce  a 
change  on  mercury  by  keeping  it 
long  in  a  gentle  heat,  and  by  re- 
peated diftillatioas,  without  fuc- 
cefs,  1229,  1230. 

Bqhemia  :  Bergman's  account  of  the 
aluminous  ores  in  that  country,  6j  8. 

Boiling-point  of  water  in  vacuo  de- 
termined by  Mr  Boyle,  122  And 
by  Mr  Robinfon  of  Glafgow,  123. 

Bole:  camphor  converted  into  an  effen- 
tial  oil  by  diftillation  with  it,  1423. 

Bolognian  Jlene,  a  kind  of  native  phof- 
phorus,  1081  How  firft  disco- 
vered, ib.  Margraaf's  account 
of    the    appearance  of  this  ftonc, 


ib.  How  rendered  luminous, 
1082  Seems  to  be  of  a  gypfeous 
nature,  1081,  1083  Analyfis  of 
it,  and  reafon  of  its  Aiming  in  the 
dark, ib. 
Borax,  compofed  of  a  peculiar  kind 
of  acid  and  mineral  alkali,  863 
How  prepared  in  the  Eaft  Indies, 
ib.  Of  its  ftate  when  firft  im- 
ported from  thence,  864  How 
refined,  ib.  Said  to  be  adultera- 
ted during  this  operation,  ib.  This 
denied  by  Dr  Black,  ib.  Simple 
diffolution  and  filtration  all  that  is 
Beceffary,  according  to  him,  for  the 
purification,  ib.  Its  purification  ac- 
cording to  others,  1490  Has  a  glu- 
tinous qu«ality,  by  which  it  gives  a 
glofs  to  filk,  ib.  Its  properties  with 
acids  and  various  falts,  865. 

i?orax,acid  of,  found  in  a  kind  of  mi- 
neral in  Germany,  858  Procured 
from  the  fait  either  by  fisblimation 
or  cryflallization,  858  Is  fixed  in 
the  fire,  and  melts  into  a  kind  of 
glafs  by  a  violent  heat,  860  Dif- 
fclves  in  fpirit  of  wine,  ib.  Makes 
no  change  on  the  colour  of  vege- 
table juices,  ib,  Mr  Bourdelin's 
experiments  on  its  nature,  861 
Mr  Cadet's  experiments,  862  M. 
Beaume's  opinion  that  it  is  produ- 
ced by  rancid  oils  unfatisfactory, 
ib.  Of  its  combination  with  al- 
kalies, ib.  Forms  an  unknown  fait 
with  vegetable  alkali,  ib.  And 
borax  with  the  mineral  alkali,  863 
Its  effects  on  cobalt,  1303  Beau- 
me's obfervations  on  the  method 
of  preparing  the  fedative  fait  from 
it,  1 49 1  Properties  of  the  fait, 
1492  Its  combinations  with  vo- 
latile alkali,  earths,  and  metals,  ib. 
Experiments  with  a  view  to  deter- 
mine the  nature  of  the  acid,  1493. 

Boulduc,  M.  with  Geoffrey,  difco- 
vers the  component  parts  of  alum, 
641. 

Boullanger's  opinion  that  the  fluor 
acid  is  no  other  than  the  marine 
combined  with  an  earthy  fub- 
ftance,  833  Shown  to  be  erro- 
neous by  Mr  Scheele,  834. 

Bourdelin^s  eeperiments  on  the  nature 
of  the  acid  of  borax,  861. 

Beyle,  Mr  improves  the  fcience  of 
chemiftry,  17  His  opinion  con- 
cerning the  number  and  nature  of 
the  elements,  24  Attempts  to 
prove  that  fire  is  not  an  element, 
ib.  That  the  folid  fubftance  of  bo- 
dies is  converted  into  air,  ib.  That 
water  is  converted  into  earth,  ib. 
His  arguments  inconclufive,  ib. 
His  account  of  the  production  of 
heat,  30  Determines  the  boiling 
point  of  water  in  vacuo,  122  His 
experimeat  fhowing  the  deftructi- 
bility  of  gold,  1098  Curious  kinds 
of  mercury  prepared  by  him,  1227. 

Brafs  how  prepared  from  copper 
and  calamine,  1 15  4  May  be  re- 
duced to  copper  again  by  a  long 
continued  and  violent  heat  diffipa- 
ting  the  zinc,  ib.  A  compound  of 
brafs   and  platina  a  proper  mate- 
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rial  for  fpecnlums,  T344. 

Burning:  phenomena  of  it,  Ji6.  A 
great  quantity  of  water  produced 
from  oil  by  burning,  ib.  Part  of 
this  probably  from  the  atmof- 
phere,  ib. 

Butter  of  antimony  compofed  of  re- 
gulus  of  antimony  and  marine  a- 
cid,  821  Becomes  fluid  by  recti- 
fication or  expofure  to  the  air,  ib. 
Lets  fall  the  pulvis  algaroth  by  the 
direct  affufion  of  water,  ib.  For™ 
merly  ufed  as  a  cauftic,  ib.  M. 
Dollfufs's  mthod  of  preparing  it, 
ib. 

Butter  of  arfenic,  prepared  from  re- 
gulus  of  arfenic  and  corrofive  fub- 
limate,  823  Becomes  fluid  by  re- 
peated rectifications,  ib.  Is  not 
obtained  from  white  arfenic  and. 
corrofive  fublimed  together,  946 
May  be  prepared  alfo  by  fubliming 
orpiment  and  corrofive  fublimate, 
1381  Can  fcarcely  be  made  to 
■unite  with  marine  acid,  1282. 

Cabbage,  an  excellent  teft  for  acids 
or  alkalies  prepared  from  it,  1550, 

-Cadet's  experiments  on  the  nature 
of  the  acid  of  borax,  862. 

Ccharco/s  ea/ibs  Decompofition  of 
vitr.iolated  tartar  by  their  folutions 
explained,  270  Mr  Kirwau's  ex- 
periments on  them,  437  Form 
gypfum  with  vitriolic  acid,  635 
Diffnlve  in  the  nitrous  acid  into  an 
acrid  liquor  which  cannot  be  cry- 
ftallized,  747  Decompofes  this 
acid  by  frequent  diitillatiwns,  784 
Are  convertible  by  it  into  a  kind 
of  phofphorus,  749  Form  like- 
wife  a  phofphorus  with  the  marine 
acid,  797  Their  effects  on  the 
folution  of  filver,  756  Form  a- 
ftringent  compounds  with  the  ace- 
tous acid,  871  Decompofe  cream 
of  tartar,  887  Have  a  great  at- 
traction for  faccharine  acid,  900 
Compofe  fluor  fpar  by  being  com- 
bined with  its  acid,  831  And 
tungften  with  the  acid  extracted 
from  it,  971. 

Calces  of  metals;  arguments  againft 
the  exiftence  of  phlogifton  from 
the  reduction  of  thofe  of  the  per- 
fect metals  without  addition,  140 
Reduction  of  metallic  calces  by  in- 
flammable air,  149  Different  co- 
lours exhibited  by  them,  19a 
Thofe  of  fome  metals,  when  pre- 
pared by  nitrous  acid,  almoft  to- 
tally infoluble  ever  afterwards,  196 
Why  little  or  no  elaftic  fluid  it 
produced  from  them,  213  Of  their 
attraction  to  phlogifton,  326  How 
to  find  the  fpecific  gravity  of  the 
different  metallic  calces,  327 
Whence  their  various  degrees  of 
affinity  to  phlogifton  may  be  de- 
termined, 328  Calces  of  copper 
precipitate  dephlogifticated  folu- 
tions of  iron,  343  Solutions  of  th« 
dephlogifticated  calces  of  iron  re- 
fute to  cryftallize,  457  Calces 
of  iron  precipitated  of  a  reddifh  co- 
lour from  fpirit  of  fait,  463  Cal- 
ces of  gold  foluble  in  th»e  vitriolic 
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and  nitrous  acids,  483  Reafoa  of 
the  increafe  of  weight  in  metalline 
cakes,  524  Bergman's  opinion 
concerning  the  fulmination  of  me- 
tallic calces,  1126  Erroneous,  ib. 
Effects  of  the  colouring  matter  of 
Pruffian  blue  on  metallic  calces, 
1192. 

Calcination  :  quantity  of  phlogifton 
left  by  metals  during  that  opera- 
tion, 332  Of  the  affinity  of  their 
calces  to  the  deficient  part,  332 
Calcination  of  metals  by  fire  de- 
fcribed,  522  Of  their  calcination 
and  increafe  of  weight  by  acids, 
523  Reafon  of  this  increafe,  524 
Solubility  of  metals  increafed  by 
calcination,  545  How  to  perform 
the  operation  of  calcination,  583 
Why  a  flight  calcination  deftroys 
the  explofive  property  of  aurum 
fulminans,  1 124  Effects  of  vio- 
lent calcination  on  nickel,    1307. 

Calcined  metals.  See  Calcination,  Cal- 
ces, Calx,  and  Metal. 

Calculus,  human  ;  Scheele's  experi- 
ments on  it,  1455  His  conclu- 
fions  concerning  its  compofition, 
1456  Is  found  univerfally  in  u- 
rine.  1473  Bergman's  experi- 
ments on  it,  1460.  Calcareous 
earth  contained  in  it  feparated  by 
means  of  the  vitriolic  acid,  1462 
Red  colour  of  the  folution  in  ni- 
trous acid  accounted  for,  1462 
Mr  Higgin's  experiments,  1460 
His  account  of  its  component  parts, 
I465,  1468  Experiments  on  the 
fublimate  arifing  from  it  on  diftil- 
lation,  1465  Experiments  with 
nitrous  acid,  1466  Cryftalliza- 
tion  of  the  nitrous  folution  by  ex- 
pofure  to  the  fun,  1467  Remarks 
on  the  remedies  proper  for  diffol- 
ving  the  ftone,  1469  Sublimate 
of  calculus  met  with  in  confump- 
tive  and  gouty  perfons,  1470  Dif- 
folution  ought  not  to  be  attempted 
when  the  ftone  is  large,  ib. 

Calculus  :  of  the  acid  obtained  from  it, 
982  All  the  calculi  produced  in 
the  human  body  of  the  fame  na- 
ture, ib  Diffolved  by  concentra- 
ted vitriolic,  and  by  the  nitrous 
acid,  but  not  by  the  marine  acid, 
ib  The  acid  of  calculus  produces 
deep  red  fpots  on  the  fkin,  983 
Affumes  a  blood-red  colour  by  eva- 
poration, ib. 

Calomel,  a  name  given  to  mercurius 
dulcis  feveral  times  fublimed,  814 
Repeated  fublini3tion  no  improve- 
ment on  the  medicine,  ib 

Calx  of  the  diffolved  metal,  with  va- 
rious degree:;  of  phlogifton,  con- 
tained in  metalline  folutions,  214 
Reafons  for  believing  that  metals 
are  reduced  to  a  calx  by  folution, 
215  Increafe  of  attraction  be- 
twixt the  calx  of  iron  and  phlogi- 
fton demonftrate^',  342  Calx  of 
iron  foluble  in  lixivium  fanguinis, 
1 1 75  iSut  not  '/.hen  highly  de- 
phlogifticated,  11  76 

Camphor,  a  volatile  fubftance  belong- 
ing to  the   clals   of  effential  oils, 
Vox..  IV. 
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1422  Converted  into  a  true  effen- 
tial oii  by  reper.tediy  diftilling  it 
with  bole,  1423.  Intoan  acidfalt  by 
diftilling  it  feverai  times  with  de- 
phlogifticated  fpirit  of  nitre,  1424 
Effects  of  this  fait  on  alkalies  and 
metals,  ib  How  diftinguifhed  from 
acid  of  fugar,  ib  Account  of  the 
method  of  extracting  it  from  the 
trees  which  produce  it,  its  ufes, 
&c.  ib. 

Canton  %  phofphorus,  how  prepared, 
1414  Becomes  luminous  by  ex- 
posure to  the  fun,  or  the  light  of 
an  electrical  flafh,  ib. 

Capacities  of  bodies  for  containing 
heat  :  that  phrafe  explained,  52 
How  they  are  to  be  diftinguifhed 
from  the  temperature  and  abfolute 
heat  of  bodies,  33  The  capacity 
of  a  body  for  containing  heat  the 
fame  with  the  action  of  heat  on 
the  body,  ill  Nicholfon's account 
of  the  capacities  of  bodies  for  con- 
taining heat,  113. 

Cajl-iron  fcarcely  decompofes  the  fo- 
lution of  copper,  345. 

Cavallo's  method  of  purifying  ethrr, 
2d  722  Shows  that  pyrophorus 
is  not  injured  by  expofure  to  light, 
1418. 

Caiiendi/h,  fuppofes  heat  not  to  be  a 
diftinct  fubftance,  69  His  calcu- 
lation of  the  quantity  of  fixed  air 
contained  in  impure  vegetable  fix- 
ed alkalies,  417  Shows  that  ni- 
trous acid  may  be  artificially  pro- 
duced from  a  mixture  of  dephlo- 
gifticated  and  phlogifticated  air, 
2d  722  His  opinion  concerning 
the  nitrous  acid,  1474. 

Caujlic  alkali,  how  prepared  by  Mr 
Bergman  for  his  experiments  on 
the  precipitation  of  metals,  232 
Platina  imperfectly  precipitated  by 
cauftic  alkali,  234  Throws  down 
a  brown  precipitate  from  folution 
of  filver,  235  Corrodes  ftone- 
ware,  ^95  [59^]  Is  belt  refitted 
by  filver,  ib  How  to  prepare  lu- 
nar cauftic,  752  Spirit  of  wine 
converted  into  vinegar  and  water 
by  repeated  diftillations  with  cau- 
ftic alkali,  1015  The  common 
fixed  alkalies  compofed  of  a  cauftic 
fait  and  fixed  air,  IC20  Throws 
down  an  infoluble  precipitate,  from 
folution  of  terra  ponderofa,  1056. 

Cauflicity  fuppofed  to  be  occafioned 
by  the  attraction  of  phlogifton 
from  the  fubftance  acted  upon,  219. 

Caivi,  a  kind  of  fpar,  the  fame  with 
lpathum  ponderofum,  forms  a  re- 
gulus  of  antimony  inftantancoufly, 
1256  Dr  Withcring's  description 
of  a  fubftance  of  this  kind  found  in 
Derbyfhire,  1068. 

Cerufs,  or  White- lead,  how  prepared, 
875  Obftrvations  on  the  procefs 
for  preparing  it,  876  Its  poifon- 
ous  qualities,  ib. 

Chalk  at  firft  diffolved,  and  the  folu- 
tion afterwards  coagulated,  by  acid 
of  arfenic,  936  Flowers  of  ben- 
zoin imperfectly  extracted  by  boil- 
ing with  chalk,  988. 


CJjalybeated  tartar,    made   by    boiling        creed  to    chemiftry    from   the    la 


cream  of  tarta.-  with  iron,  895. 

C£a  oilers,  chemical,  explained,  55 1 
Some  curioufly  marked  on  the  in- 
fide  of  a  phial  by  means  of  the  light 
of  the  fun,  756. 

Charcoal  proved  to  be  the  fame  with 
phlogifton,  145  Decifive  proofs 
of  their  identity  from  Dr  Prieft- 
ley's  experiments,  146  Spirit  of 
wine  convertible  into  charcoal,  147 
Charcoal  entirely  diffipated  into 
inflammable  air  by  the  heat  of  a 
burning  lens  in  •vacuo,  148  De- 
phlogiiticated  air  converted  into 
aerial  acid  by  its  union  with  char- 
coal, 151  Sulphur  produced  by 
diftilling  concentrated  vitriolic  a- 
cid  with  charcoal,  715  Or  by 
calcining   vitriolated    tartar    with 


hours  of  :he  alchemifts,   13     Hi- 

ftory  of  chemiftry  from  the  time 
of  Paracelfus,  15  The  feisnee 
ftudied  .by  Lord  Verulam,  16 
Improved  by  Mr  Boyle,  17  Che- 
miftry emerges  from  its  obfeurity, 
18  Receives  coniiderable  advan- 
tages from  the  founding  of  the 
Royal  Society,  and  others  of  that 
kind,  19  Great  improvements 
made  by  chemifts,  of  various  na- 
tions, 20  Perfect  theory  of  che- 
miftry  defined,  21  Objects  of 
chemiftry  how  diftinguifhed  from 
the  agents,  22  Claffificatiou  of 
the  objects,  163  How  far  water 
is  an  object  of  chemiftry,  549  Of 
the  different  operations  ia  chemi- 
ftry3  554,  ctfiq. 
the  fame,  716  Arfenical  acid  Chemijis,  improvements  by  thofe  of 
takes  fire  and  fublimes  into  regulus  different  nations,  1 8,  19,  20  How 
with  it,  922  Neutral  arfenical  divided.  k$$. 
fait  decompofed  by  it,  926  Char-  Chin  turpentine  defcribed,  1433. 
coal  diffolved  by  liver  of  fulphur,  Cinnabar:  of  the  diftillation  of  itfrom, 
1025     Phenomena  on   diftillation       manganefe,  1396     See  Vermilion. 

Clay:   whether  the  earth  of  alum   is 
to  be  considered  as  a  pure  clay  or 


with  manganefe,  1388  Moft  in- 
flammable matters  reduced  to  char- 
coal, 1430  Difference  between 
the  coals  of  different  fubftances,  ib 
Some  coals,  particularly  thofe  of 
animal  fubftances,  can  fcarce  be 
reduced  to  afhes,  ib  Bullock's 
blood  affords  a  coal  of  this  kind, 
ib  Concrete  oily  fubftances,  or 
foot,  burn  with  equal  difficulty, 
ib  Some  of  thefe  coals  almoft  re- 
fife  the  action  of  nitre,  ib  This 
fubftance  perfectly  refractory,  1451 
How  let  on  fire  by  the  nitrous  acid, 
1476. 
Chemical  attraction  particularly  treated 
of,  162,  ctfeq.  See  Attrailion.  Berg- 
man's  account  of  the  caufe  of  che- 
mical folution,  193  Kirwan's 
definition  of  chemical  attraction, 
260  Difference  betwixt  it  and 
cohefion,  261  Geoffroy's  rule  for 
determining  the  degrees  of  che- 
mical attraction,  262  Chemical 
decompofitions    apparently    fingle 


not,  647  Margraaf  demonfirates 
all  clay  to  be  compounded  of  earth 
of  alum  and  fume  other  principle 
mechanically  mixed,  648  Expe- 
riment of  Dr  Lewis,  which  feems 
to  fhow  that  clay  uudcrgoes  a 
change  by  being  converted  into 
earth  of  alum,  649  Tergman's 
experiment  to  determine  the  utili- 
ty of  adding  clay  to  the  ley  cf  alum 
in  order  to  abforb  the  fuperfiuous 
acid,  682  Advantages  of  u,fing 
clay  rather  than  alkalies,  683  De- 
phlogifticated  vitriol  decompofed 
by  clay,  684  But  not  the  per- 
fect kind,  685  Clay  ufed  in  the 
purification  of  wines,  886  And 
in  that  of  tartar,  ib  Combina- 
tion of  arfenical  acid  with  clay, 
939  Colouring  matter  of  Pruf- 
fian blue  cannot  diffolve  clay, 
J 189  Method  of  diftilling  fpirit 
of  fait  by  means  of  it,  1480. 
are  often  double,  263     Invention  Qeghom,   Dr :    great   difference    be- 


of  chemical  marks  and  characters, 
S5 1  New  chemical  language  in- 
vented by  the  French  chemifts, 
53  2  Its  ridiculous  appearance  in 
an  attempt  to  explain  the  fulmina- 
tion  of  the  calx  of  filver,  1 144  Of 
tables  of  chemical  affinities  or  at- 
tractions, S55    Dr   Black's  gene- 


twixt  his  calculations  and  thofe  of 
Dr  Crawford,  48  His  opinion 
concerning  the  ufe  of  thermome- 
ters, 72  His  hypothifis  concern- 
ing file,  74  His  proof  that  fire 
is  an  elementary  fluid,  82. 
Cloth-printing  :  iron  liquor,  how  pre- 
pared for  that  purpofe,  873. 

ral    table    of   attractions,   ib      His  Chjfus  of  nitre,  a  liquor  prepared  by 

obfervations  on   chemical    veflels,       deflagrating   nitre     and    charcoal, 

557      Good   and   bad   qualities    of       780. 

glafs   as  a  material  for   thefc  vtf-   Coating  of ' glaffet :   lute  proper  for  that 

fels,    358      Of    metals,    560       Of       purpofe,  380. 

earthen  ware,  561     Of  Chemical  Cobalt:  of  its  diffolution  in  acids,  and 


furnaces,  599  See  Furnaces. 
Chemifry  defcribed,  I  High  anti- 
quity of  the  fcience,  2  Suppolcd 
to  be  founded  by  Siphons,  an  Egyp- 
tian, 3  Mofes  thought  to  have 
been  well  verfed  in  chemiftry,  4 
Dcmocritus  taught  chemiftry  by 
the  Egyptian  priefts,  ib.  Chemi- 
ftry introduced  into  mcdie'nc  after 
his  time,  ib.  Some  advantages  ac- 
*** 


precipitation  from  them,  244  Is 
not  compofed  partly  of  iron,  256 
cipitatcd  by  iron,  362  Some 
heterogeneous  matter  precipitated 
from  it  by  uicht  1,  363  Solutions 
of  cobalt  let  fall  a  white  powder 
on  the  addition  of  bifmuth  or  cop- 
per, 36^  Ol  its  folution  in  vitri- 
olic acid,  496,  710  In  fiitroui  a- 
cid,   497      Ih    marine   acid,    4;8 

1  ,     in 


622 

Forms  a  red  foiution  with  the  ni- 
trous acid,  769  Difcoverahle  in 
ores  by  means  of  this  acid,  770 
Forms  a  beautiful  fympathetic  ink 
with  marine  acid,  822  Diffolved 
by  the  acid  of  arfenie,  954  The 
femimetal  particularly  defcribed, 
audits  properties  confidered,  1293 
Its  calx,  called  zaj're,  defcribed, 
1294  Reduction  of  the  calx  ex- 
tremely difficult,  1296  Its  pro- 
perties when  expofed  to  heat,  1297 
Calcines  fpontaneoufly  in  the  air, 
1298  A  beautiful  blue  g'.afs  form- 
ed from  its  calx,  1299  Pheno- 
mena of  it  with  vitriolic  acid,  1 300 
With  nitrous  acid,  1 301  With 
marine  acid,  1302  With  the 
acid  of  borax,  1303  With  nitre, 
ib.  With  fal  ammoniac,  1304 
With  fulphur,  1305  May  be  fe- 
pirated  from  nickel  by  nitre,  13 1 1 
Method  of  preparing  a  red  i'alt 
from  it  by  means  of  the  vitriolic 
acid,  710. 

Cobefion :  difference  betwixt  it  and 
chemical  attraction,  261. 

Cold:  an  exceffive  degree  of  it  at 
GlafgOw,  62  In  Siberia  and 
Hudlbn's"  Bay,  63  Severity  of 
the  cold  in  the  northern  regions 
mitigated  by  the  production  of 
ice,  ""  %  7  Heat,  light,  cold,  and 
electricity,  the  effects  of  an  uni- 
verfal  fluid,  IOI.  Particular  foiu- 
tion of  the  phenomena  of  heat  and 
cold,  102  Inftances  of  bodies  ex- 
panding by  cold,  105  Cold  fup- 
pofed  to  be  a  pofitive  fubftance 
from  the  prodigious  expanlive  force 
of  water  in  freezing,  107  Dr 
Cullcn's  experiments  on  cold  pro- 
duced by  evaporation,  124. 

Colour  of  metallic  folutions  caufed  by 
phlogifton,  218  A  beautiful  white 
one  from  lead,  703  A  green  one 
from  copper  and  cream  of  tar- 
tar, 894  How  to  reftore  the  co- 
lour of  gold,  11 30    Offilver,  1 13  7. 

Colouring  matter  of  Pruffian  blue  in- 
veftigated  by  Mr  Scheele,  11 71 
This  matter  flies  off  from  the  lixi- 
vium fanguinis  when  expofed  to 
the  air,  1172  This  effect  fuppo- 
pofed  to  be  owing  to  fixed  air  in 
the  atmofphere,  1 1 73  The  co- 
louring matter  fixed  by  the  addi- 
tion of  fome  green  vitriol  to  the 
lixivium,  1 1 74  Calx  of  iron  fa- 
llible in  the  lixivium,  1 1 75  But 
not  when  highly  dephlogifticated, 
1 1 76  The  colouring  matter  ta- 
ken up  by  the  air  after  it  has  been 
expelled  by  acids,  1 177  Effects 
ef  diftilling  the  lixivium  with  vi- 
triolic acid,  1178  Attempts  to 
procure  the  colouring  matter  by 
itfelf,  1 1 79  Neutral  fait  formed 
by  it  for  difcovering  iron  in  mine- 
ral waters,  11 80  Effects  of  di- 
ftilling the  fait  with  oil  of  vitriol, 
118 1  The  colouring  matter  u- 
cites  with  volatile  alkali,  1 182 
How  to  free  it  perfectly  from  any 
vitriolic  taint,  1183  To  prevent 
its  efcape  through  the  lute  during 
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diftillation,  1 1 84  The  colouring- 
matter  neither  acid  nor  alkaline, 
1 1 85  Forms  a  kind  of  ammoni- 
acal  fait  with  volatile  alkali,  11 86 
Diffolves  magnefia  alba,  1 187 
Very  little  terra  ponderofa,  11 88 
Diffolves  lime,  but  not  clay,  1 1 89 
This  foiution  molt  proper  for  ma- 
king experiments  on  metals,  1 190 
Precipitates  the  folutions  of  filver 
and  quickfilver  in  nitrous  acid,  and 
of  iron  in  fixed  air,  1 1 91  Its  ef- 
fects on  the  metallic  calces,  1 192 
On  metallic  folutions,  1193  Its 
conftituent  parts  inveftigated  by 
experiment,  1194  Is  of  an  in- 
flammable nature,  1 195  Stippo- 
fed  to  contain  aerial  acid  and 
phlogifton,  1196  Ingredients  in 
its  compofition,  1199  Unfuc- 
ceBfnl  attempts  to  produce  it  by 
volatile  alkalies  in  a  liquid  ftate, 
1200  Succefsful  method  with 
fal  ammoniac,  fait  of  tartar,  and 
charcoal,  1201  Its  volatility  de- 
ftroyed  by  manganefe,  1204  Can 
feparate  only  mercury  and  filver 
from  their  foiution  in  nitrous  acid, 
1205. 

Colours  of  vegetables  changed  by  a- 
cids  and  alkalies,  173  Different 
colours  of  metallic  calces,  192 
Colours  imparted  to  various  kinds 
of  flones  by  foiution  of  filver,  753 
Colours  ol  various  kinds  deftroyed 
by  dephlogifticated  fpirit  of  fait, 
1484. 

Comparative   heat    of   bodies   defined, 

40. 

Compojl,  artificial,  of  Cramer  for  ma- 
king nitre,  728. 

Compounds  of  two  metals  fometimes 
heavier  than  either  of  the  ingre- 
dients, 1 156  More  fufible  than 
either  of  them  fingly,  542  Great 
fufibility  of  thofe  of  tin  and  bif- 
muth,  543  Fufibility  of  thefe 
augmented  by  the  addition  of  lead, 
ib.  One  fufible  in  the  heat  of 
boiling  water,  544  Platina  unites 
readily    with    compound    metals, 

1343- 
Concentrated  acids  phlogifticated  by 
alkalies,  409  Concentrated  ni- 
trous acid  diffolves  lefs  metal  than 
when  diluted,  489  How  to  ob- 
tain a  very  concentrated  acetous 
acid,  881  Violent  action  of  the 
concentrated  nitrous  acid  upon 
molybdsena,  960  Marmor  me- 
tallicum  foluble  in  concentrated 
vitriolic  acid,  1063  Precipitated 
from  it  unchanged  by  vegetable 
fixed  alkali,  1064  Why  the 
concentrated  vitriolic  acid  dif- 
folves manganefe  without  addition, 

1378. 

Condenfation  of  vapour  produces  a 
great  quantity  of  heat,  43,  125 
Dr  Black's  method  of  calculating 
it,  44. 

Congealed  water,  the  difficulty  with 
which  it  melts,  a  mean  of  pre- 
venting inundations  in  countries 
where    fnow    and     ice    abounds, 


Copper:  of  its  precipitates,  238  Why 
it  is  diffolved  by  folutions  of  filver, 
mercury  and  iron,  336  Why 
iron  and  copper  precipitate  one 
another,  341  Dephlogifticated 
folutions  of  iron  precipitated  by 
calces  of  copper,  343  Dephlogi- 
fticates  the  iron  which  precipitates 
it,  344  Its  foiution  fcarcely  de- 
compofed  by  calt  iron,  345  Why 
it  fometimes  cannot  precipitate 
filver,  348  Precipitations  of  mer- 
cury by  it,  353  Precipitations  of 
copper  by  nickel,  360  Copper 
throws  down  a  white  powder  from 
folutions  of  cobalt,  364  Forms  a 
triple  fait  with  regulus  of  antimo- 
ny and  marine  acid,  367  Preci- 
pitates regulus  of  arfenie  from  the 
marine  acid,  370  Proportion  of 
it  diffolved  by  the  vitriolic  acid, 
464  inflammable  and  vitriolic 
air  produced  from  its  foiution  in 
this  acid,  465  Quantity  of  the 
metal  diffolved  by  nitrous  acid, 
468  By  marine  acid,  469  Forms 
blue  vitriol  with  the  vitriolic  acid, 
693  Of  its  foiution  in  nitrous  a- 
cicl,  757  In  the  marine  acid,  804 
Forms  a  beautiful  green  fait  with 
acetous  acid,  872  And  with 
cream  of  tartar,  894  Combina- 
tion of  arfenical  acid  with  it,  947 
Forms  a  moft  beautiful  blue  fait 
with  cauftic  volatile  alkali,  1035 
Does  not  greatly  diminifh  the  duc- 
tility of  gold  though  previoufly 
alloyed  v/ith  tin,  1094  Its  nature 
particularly  confidered,  1146  Al- 
ways fofter  than  iron,  1147  Will 
not  ftrike  fire  with  flint;  and  there- 
fore of  ufe  to  make  hoops,  &c.  for 
gunpowder  cafks,  ib.  Its  ductility, 
tenacity,  and  fpecific  gravity,  ib. 
Explodes  violently  by  the  contact 
of  moifture  when  in  fufion,  1148 
How  granulated,  ib.  How  calci- 
ned, 1149  The  calx  exceedingly 
refractory  ib.  Soluble  by  all  acid 
and  other  faline  fubftances,  and 
even  by  water,  IIJO  More  fo- 
luble in  cold  liquors  than  in  hot, 
ib.  Undergoes  fome  change  by 
combination  with  vegetable  acids, 
1 15 1  How  amalgamated  with 
mercury,  115  2  A  curious  amal- 
gam formed  by  mercury  and  ver- 
digris, ib.  Dr  Lewis's  methods 
of  amalgamation,  1 153  Forms 
brafs,  prince's  metal,  Ike.  by  the 
addition  of  calamine  or  zinc,  1 154 
Crucibles  in  which  thefe  operations 
are  performed  tinged  of  a  deep 
blue  colour,  ib.  Forms  bell-metal 
with  a  mixture  of  tin,  1 155 
Lewis's  obfervations  on  the  fpeci- 
fic gravity  of  this  and  other  me- 
tallic compounds,  1156  White 
copper  made  by  fufion  with  an  e- 
qual  part  of  arfenie,  1 15 7  A  fine 
gold-coloured  metal  formed  by  a 
mixture  of  copper  and  phtina, 
134  £  Phenomena  attending  the 
diffolution  of  it  in  volatile  alkali, 
1035. 
Copperas.      See  Fit  rial. 


Index. 

Corrofive  fuhlinate  precipitated  with- 
out any  decompofition  by  oil  of 
vitriol  315  May  be  decompofed 
by  filver  in  the  dry,  but  not  in  the 
moift  way,  356  Of  its  prepara- 
tion from  quickfilver,  8x4,  etfeq. 
Differences  of  its  quality  according 
to  the  different  methods  by  which 
it  is  prepared,  8 16  Exafon  of 
thefe  differences,  ib.  Method  of 
making  it  at  Amflerdam,  ib.  Ob- 
fervations on  the  different  methods, 
817  Of  its  adulteration  with  ar- 
fenie, 818'  Yields  no  butter  of 
arfenie  by  fublimation  with  that 
fubftance,  945,  946  Its  ufe  in  the 
prepartion  of  butter  of  antimony, 
821  Of  its  fublimation  with 
manganefe,  1397. 

Cramer 's  artificial  compoit  for  ma- 
king nitre,  728T 

Crawford,  Dr,  his  explanation  of  Ir- 
vine's theory  of  heat,  36  Dif- 
fers greatly  in  his  calculations  from 
Dr  Cleghorn,  48  His  accounts  of 
fenfible  heat,  49  Differs  from 
Dr  Black,  51  His  opinion  con- 
cerning heat  in  the  abftract,  54, 
His  definition  of  fire,  59  His 
method  of  determining  the  pro- 
portional quantities  of  heat  in 
bodies,  77  Infufficiency  of  his 
method,  78  His  foiution  of  a 
difficulty  concerning  the  feeming 
difappearance  of  heat,  86  Inef- 
ficient, 91. 

Cream  of  tartar,  how  prepared,  886 
Analyfed  by  Mr  Scheele,  887 
Regenerated,  890. 

Crell,  Dr,  a  miftake  of  his  concern- 
ing the  production  of  Glauber's 
fait  from  alum  and  common  fait 
corrected,  272  His  method  of 
cryftallizing  the  acid  of  lemons, 
997  His  attempts  to  bring  vine- 
gar nearer  to  the  ftate  of  tartar, 
1004  His  proofs  that  all  vege- 
table acids  are  to  be  derived  from 
one  origin,  1006. 

Crocus  metallorum,  how  prepared, 
1265. 

Cronjledt  difcovers  the  new  femimetal 
called  nickel,  1306. 

Crucibles  :  of  the  moft  proper  material 
for  them,  585  Achard's  method 
of  making  them  from  calx  of  pla- 
tina, 587  Mr  Pott's  directions 
for  making  them,  588  Dr  Lewis's 
obfervations  on  their  eonftruction, 
589  Porcelain  probably  the  fitteft 
material  for  veffels  of  this  kind, 
591  Of  Reaumur's  porcelain  as 
a  material  for  crucibles,  592 

Cwjl  produced  by  the  fluor  acid  on 
the  furface  of  water,  828  Found 
to  be  of  the  nature  of  filiceous 
earth,  829  Scheele's  experiments 
to  determine  the  nature  of  this 
earth,  830  The  fame  cruft  pro- 
duced from  artificial  fluor,  831. 
Scheele's  opinion  that  the  earth  is 
formed  by  the  union  of  the  acid 
and  water,  832  Contefted  by 
Meffrs  Boullanger,  Monnet,  &c. 
833  Their  opinions  fhown  to  be 
erroneous  by  Mr  Scheele,  834 
Weigleb's 


Index. 

Weigleb's  experiments  on  the  ori- 
gin of  it,  839  Found  to  proceed 
from  the  corrofion  of  the  glafs- 
diftilling  veffel,  840  How  to 
procure  the  acid  free  from  it, 
842  None  formed  by  mixing 
fand  with  a  fait  containing  fluor 
acid,  844  But  a  great  quantity 
by  adding  powdered  green  glafs, 

845; 

Crystalline  powder  thrown  down  from 
folurion  of  calx  of  platina  by  ve- 
getable fixed  alkali,   1325. 

Cryftallization,  in  chemiftry  :  how 
to  perform  that  operation,  573 
Cryftallization  of  alum  impeded 
by  vitriolic  acid,  68  r. 

Crylials  of  one  kind  of  fait,  contain 
none  of  any  other,  573  Fulmi- 
nating cryftals,  1142  Cryftals  of 
platina  decompofed  by  the  mineral, 
but  not  by  the  vegetable,  fixed  al- 
kali, 1322. 

Gullen,  Dr,  his  experiments  on  the 
production  of  cold  by  evaporation, 
124. 

Cupellation  :  why  lead  is  ufeful  in  that 
operation,  331  Attempts  to  refine 
platina  by  cupellation,  1355. 

Cuprum  ammoniacale,  how  prepared, 
1034. 

Decompositions,  chemical, are  often 
double,  though  apparently  tingle, 
•263  Explanation  of  thofe  eftrit- 
ed  by  acids  alone,  266  Decompo- 
sitions of  vitriolic  falts  fuppofed  to 
arife  from  compound  forces,  276 
Why  decompositions  are  fometimes 
incomplete,  40J,  406. 

Deflagration,  an  operation  in  chemi- 
ftry, how  performed,  582. 

Zemocritus  taught  chemiflry  by  the 
Egyptian  priefts,  4  Said  to  be 
able  to  imitate  the  precious  ftones, 
particularly  the  emerald,  ib  Was 
probably  only  acquainted  with  the 
method  of  making  green  glafs,  ib. 

Denfity  of  mixtures,  its  increafe  ac- 
counted for,  374  How  to  deter- 
mine the  accrued  denfity  of  fpirit 
of  nitre  mixed  with  water,  387. 
Increafe  of  it  in  compound  fubftan- 
ces,  404. 

Dephlogiflicated  air  converted  into  ae- 
rial acid  by  charcoal,  15 1  Ob- 
jection to  the  exiftencs  of  phlogi- 
iton  from  the  total  combuftion  of  it 
in  fome  cafes,  152.  Little  phlogi- 
fton  cenfumed  by  the  combuftion  of 
iron  in  this  kind  of  air,  153  Of  the 
dephlogifticated  marine  acid,  206, 
790,  etfej.  1484  Dephlogifticated 
green  vitriolcannot  precipitate  folu- 
jion  cf  gold,  226  Quantity  of  mine- 
ral alkali  taken  up  by  dephlogifti- 
cated nitrous  acid,  432  Solution 
of  dephlogifticated  calx  of  iron  can- 
not be  cryftallized,  457  Dephlo- 
gifticated green  vitriol  decompofed 
by  clay,  684  Dephlogifticated  air 
a  material  for  the  nitrous  acid,  2d 
722  How  to  prepare  the  dephlo- 
gifticated fpirit  of  fait,  790,  791 
Can  fcarcely  be  condenfed  into  a  li- 
quid, 792  Its  other  properties,  ib. 
Acid  of    arfenic   procured   by   its 
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means,  919,  1274  The  only  fol- 
vent  of  platina,  1319  Dephlogif- 
ticated fpirit  of  nitre  decompofes 
camphor,  1424. 

Dephlogifticated  fpirit  of  fait :  expedi- 
tious method  of  bleaching  linen  by 
means  of  it,  1484  Effect  of  it  on 
phlogiftic  matters,  1485  Effervef- 
ces  with  cauftic  volatile  alkali,  ib. 
Forms  marine  ether  with  fpirit  of 
wine,  i486  Diffolves  phofphorus, 
ib.  Method  of  procuring  a  detona- 
ting fait  in  quantity  from  it,   1487. 

Diabolus  metallorum,  a  name  for  tin, 
on  account  of  its  bad  effects  on 
other  metals,   1222. 

Diaphoretic  antimony,  how  prepared, 
1264. 

Digefler,  Papin's,  defcribed,  567  Ef- 
fects of  it  producible  by  long  boil- 
ing,  ib. 

Digeflion,  in  chemiftry  how  perform- 
ed, 565. 

Digeflive  fait :  Quantity  of  ingredients 
in  it,  379,  421  Prepared  from  ve- 
getable alkali  and  marine  acid,  794. 

Diffo'ution  of  metals  :  heat  produced 
by  that  operation,   190. 

Diftillation:  how  that  operation  was 
originally  performed,  6  Mr  Watt's 
experiments  on  the  diftillation  of 
water  in  vacuo,  45  Proper  me- 
thod of  performing  the  operation 
of  diftillation,  574  Phenomena 
on  diftillation  of  inflammable  fub- 
ftances,  517  Boerhaave's  experi- 
ments on  the  diffoiution  of  mercu- 
ry.. 1230. 

Difitled  verdegris,  how  prepared,  "7 2. 

Divellent  affinities  explained,   267. 

Doff,  Mr,  his  method  of  prepa- 
ring butter  of  antimony,  821  His 
procefs  for  muriatic  ether,  824 
For  acetous  ether,  884. 

JJu  Fay  fuppofes  all  calcareous  ftones 
to  be  phofphoric,  1084. 

Dyeing:  the  vitriol  formed  by  preci- 
pitating copper  with  iron  lefs  pro- 
per for  this  purpofc  than  that  made 
after  the  common  method,  344. 

Earth:  water  fuppofed  to  be  con- 
vertible into  it,  24  Has  not  the 
character  of  an  element,  25  Solu- 
ble in  acids,  176  Why  the  me- 
tallic earths  feldom  decompofe  falts 
whofe  bafis  is  a  calcareous  earth  or 
alkaline  fait,  304  Quantity  of 
earth  in  vegetable  alkali,  413  Dif- 
ficulty in  obtaining  the  pure  earth 
of  alum,  645  Lewis's  experiment 
to  fhow  that  clay  undergoes  fome 
change  by  being  converted  into 
this  earth,  649  Siliceous  earth 
found  in  the  refin  produced  from 
the  refiduum  of  vitriolic  ether,  2d 
722  Quantity  of  filiceous  earth 
carried  up  by  fluor  acid,  847 
Earth  of  alum  combined  with  ar- 
fenical  acid,  938  Siliceous  earth 
mo  ft  completely  precipitated  by  vo- 
latile alkali,  1074  Forms  a  triple 
fait  by  precipitation  with  fixed  al- 
kali, 1075  Is  diffolved  by  boiling 
with  alkali,  1076  See  Siliceous. 
Vegetable  earth  fuppofed  by  Lewis 
to   be    the   fame  with    magntfia, 


1088     Mr    Gmelin's   experiments 
on  it,  1089. 

Earths  how  divided,  6th  510  Vitrio- 
lic acid  combined  with  different 
earths,  635,  et  feq.  Nitrous  acid 
combined  with  them,  746  Solution 
of  iilvtr  decompofed  by  calcareous 
earths,  755  Characters  curioufly 
marked  by  the  fun's  light  on  the 
precipitate,  756  Marine  acid 
combined  with  earths,  797  Fluor 
acid  with  them,  85  2  Acetous 
acid,  871  Acid  of  tartar,  893 
Of  phofphoric  earths,  108  r  Earths 
do  not  attract  the  colouring  mat- 
ter of  Pruifian  blue,  11 69. 

Earthen  tuare :  of  its  properties  as  a 
material  for  chemical  veffels,   561. 

Earthy  crufl.      See  Crufl. 

Eaft  Indies :  of  the  method  of  pre- 
paring nitre  there,  724. 

Eau  de  luce,  how  prepared,  1037. 

Eflfervefcence  attends  the  folution  of 
metals,  188. 

Edulcoration ,  a  chemical  operation, 
how  performed,  571. 

Edinburgh  :  a  kind  of  ponderous  fpar, 
or  marmor  meta'licum,  found  near 
that  city,   1061. 

Ehflic  fluids  extricated  during  the  fo- 
lution of  metals,  189  Great  quan- 
tity of  elaftic  fluid  generated  by 
the  explofion  of  aurum  fuhni- 
nans,  1123. 

Elaflicity  occafioned  by  heat,  and  not 
phlogifton,  209. 

Elective  attractions,  in  chemiftry,  de- 
fined, 177  PrecipitatioH  of  me- 
tals by  one  another  owing  to  a 
double  one,  229. 

Eleclric  fluid,  in  winter,  the  fame 
with  the  heat  fent  down  from  the 
fun  in  fummer,  99. 

Eleclric  fpark  produces  nitrous  acid 
in  a  mixture  of  dephlogifticated 
and  phlogifticated  air,  2d  722  Its 
effect  on  a  mixture  of  alkaline  and 
dephlogifticated  air,   1551. 

Eleclrica!  heat,  why  fo  much  ftronger 
than  that  of  Furnaces,  160  Ca- 
pable of  vitrifying  platina,   1335. 

Electricity  :  proofs  of  the  identity  of 
its  fluid  with  fire  and  light,  96 
Connection  betwixt  it  and  fire  or 
heat,  97  Exceffive  electricity  of 
the  polar  regions,  98  Electricity, 
heat,  light,  and  cold,  are  to  be 
looked  upon  as  the  effects  of  one 
univtrfal  fluid,  IOl  Explofion 
of  fulminating  filver  probably  ow- 
ing to  it,   1146 

Elements  ;  the  fuppofition  of  them  the 
origin  of  alchemy,  23  Mr  Boyle's 
opinion  of  them,  24  Are  in  their 
own  nature  invifible,  26. 

Emetic  tartars:  different  degrees  of 
their  ftrength  as  commonly  prepa- 
red, 1258  Pulvis  algaroth  the 
moft  proper  material  for  their  pre- 
paration, 1259. 

Empyreumatic  acids  produced  by  dry 
diftillation  of  vegetables  are  all  of 
one  nature,  995  An  acid  of  this 
kind  produced  from  the  liquor  in 
which  tartarous  felcnites  is  boiled, 

IOIO. 
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Empyreumatic  oils,  how  rectirTcd,  I426. 
England:    alum-works  when   erected 
there,  640. 

Engraving  on  glafs,  how  performed 
by  means  of  fluor  acid,   2d  857. 

Eolipile  may  fometimes  be  ui'ed  for 
blowing  up  fires,  609. 

Epfomfalt:  proportion  of  ingredients 
in  the  common  kind,  443  In  ni- 
trous Epfom,  444  Cannot  be 
found  in  marine  Epfom,  445  The 
true  Epfom  fait  found  in  the  ley 
remaining  after  the  cryftallization 
of  alum,  688  Prepared  from  the 
bittern  of  fea-falt,  690 

Equilibrium  of  heat  defined,   75 . 

Effential  fait  of  lemons,  a  kind  of  tartar- 
extracted  from  forrel,  838  Efft-n- 
tial  acids  produced  from  the  juicci 
of  vegetables,  their  properties,  99^- 
Phofphorus  combined  witheffenti;  1 
oils,  I412  Analyfis  of  effential  oils 
14 19  Their  tafte  fuppofed  to  be. 
owing  to  a  difengaged  acid,  1420 
Why  they  lofe  their  folubility  in  fpi- 
rit of  wine  by  being  frequently  tii- 
ftilled,  1421  Converted  by  itrong 
heat  into  empyreumatic  oils  ib. 
A  coniidcrable  quantity  yielded  by 
all  the  kinds  of  turpentine,  1437. 

Ether,  vitriolic,  produced  by  a  com- 
bination of  vitriolic  acid  and  fpirit 
of  wine,  717  Mr  Eeaumc's  me- 
thod of  making  it,  718  Is  the 
lighteft  of  all  liquids,  719  Boils 
in  vacuo  at  20°  below  o  of  Fahren- 
heit, ib.  Produces  a  great  degree 
of  cold  by  its  evporation,  ib  DL-  . 
folvcs  gold,  ib.  A.i\  inflammable 
fait  produced  by  Wallcrius  by 
combining  ether  with  fait  of  tar- 
tar, 720  This  thought  to  be  a 
proof  of  the  tranfmutation  of  vi- 
triolic into  nitrous  acid,  ib.  The 
phenomenon  otherwife  accounted 
for,  72T,  722  Mr  Cavallo's  me- 
thod of  purifying  ether,  2d  722 
A  refin  producible  from  the  refi- 
duum of  its  diftillation,  affording 
vitriolic,  phofphoric,  and  acetous 
acids,  Glauber's  fait,  fclenite,  iron, 
and  earth  of  flint,  ib.  Nitrous, 
ether  produced  by  combining  that 
acid  with  fpirit  of  wine,  775  Dr 
Black's  method  of  makirg  it,  ib. 
Mr  Wculfe's  procefs  for  procuring 
it  in  large  quantity,  776  Inquiry 
into  the  nature  of  ether,  777 
Made  by  Dr  Black  without  any 
fpirit,  ib.  Marine  ether  how  pro- 
duced, 824  Acetous  ether  884, 
Saccharine  ether,  902  Vitriolic 
ether  cryftallizes  gold,  1129  Dol- 
fufs's  method  of  preparing  it  with 
marine  acid,  824  With  acetous 
acid  884  Methods  of  Pcllcticr 
and  others  for  rectifying  vitriolic 
ether,   1471. 

Etherial  folution  of  gold,  its  properties, 
112;. 

Evaporating  veffel  in  alum-works  de- 
fcribed, 674. 

Evaporation  :  Dr  Cullen's  experiments 
on  the  production  of  cold  by  it, 
124  Of  the  method  of  perform- 
ing that  operation   in    chemiftry, 

57a 
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572.      Lead  veffels  mo  ft  proper  for 
evaporations  in  the  large  way,  ib. 

Expahjion,  one  of  the  general  effects 
of  heat,  65  That  of  mercery  and 
fome  other  fluids  proportional  to 
the  degrees  of  heat,  ib  Inftru- 
ments  for  meafnring  the  expanfion 
of  bodies,  103  Inftanccs  of  bodies 
being  expanded  by  cold,  105  Ex- 
panfion of  water  in  freeziag  oc- 
cafioned  by  the  extrication  of  air- 
bubbles,  109. 

E-xpanfrve  force  of  ivater  exceffive  in 
the  ail  of  freezing,  106  Ufed  as 
an  argument  for  the  pofitive  exift- 
ence  of  cold,  107  Explained  by 
Dr  Black's  theory  of  latent  heat, 
108. 

Explofion  of  fulminating  gold  vaflly 
fuperior  to  that  of  gunpowder, 
1108  A  finall  degree  of  heat 
fufficient    to    make   this  fubftance 

1  explode,  11  to  lnftances  of  its 
mifchievous  effects,  1112  Its  force 
is  not  entirely  directed  downwards. 
1 113  Of  the  explofion  of  moift 
aurum  fulminans,  11 14  Not  oc- 
cafioned by  a  faline  principle,  1115, 
IIl6  Nor  by  fixed  3 ir,  1118  Mr 
Bergman's  theory  of  its  caufe,  1120 
Occafioned  by  volarile  alkali,  X121 
Explofion  by  the  vapours  of  mer- 
cury, 1231. 

Explofions,  violent,  occafioned  by  heat 
fuddeniy  applied,  722. 

Vat,  acid  of;  how  procured  from 
fuet,  2d  1015  Salts  formed  by 
combining  it  with  alkalies,  3d  1015 
With  earths,  ib  With  metals, 
4th  1015. 

Eats  of  animals  analyfed,   1428. 

Fermentation  :  milk  capable  of  a  com- 
plete one,  979. 

Filings  of  iron  grow  hot  and  take  fire 
fpontaneoufly  with  fulphur,   1207. 

Firmiats  Maternus  the  firll  writer  on 
alchemy,  8. 

Filtering  large  quantities  of  water,  a 
fcheme  for,  569 

Filtration  :  how  to  perform  that  ope- 
ration in  chemiftry,  368. 

Eire  fuppofed  by  Mr  Boyle  not  to  be 
an  element  perfe,  24  The  contra- 
ry opinion  now  generally  embra- 
ced, 32  Two  general  theories  of 
it.inefteem  at  prefent,  2>2i  'n  what 
they  differ  from  the  theory  of  iSoyle 
and  Newton,  34  Fire  detained  in 
bodies  partly  by  attraction  and 
partly  by  the  preffure  of  the  fur- 
rounding  fluid,  $5  Berkenhout's 
divifion  of  fire  into  fixed  and  vola- 
tile, 57  Pure  or  volatile  fire  de- 
scribed, 58  Dr  Crawford's  defini- 
tion of  fire,  59  Mr  Kirwan's  opi- 
nion, 68  Mr  Cavendifh's  opinion 
that  it  is  not  a  diftinct  fubftance, 
69  Seems  deftitute  of  gravity  and 
■vis  inertia:,  93  Proofs  of  its  identi- 
ty with  light  and  electricity,  96 
Connection  betwixt  fire  and  elect- 
ricity, 97  Vitriolic  acid  contains 
more  fire  than'  the  nitrous  or  ma- 
rine, 278  Acids  unite  to  alkalies 
by  giving  out  fire,  and  quit  them 
by  receiving  it,  286,  289. 


Fixed  air  :  its  fpecific  gravity  deter- 
mined, 411  Of  the  quantity  of 
it  in  vegetable  alkali,  414  In 
impure  vegetable  alkali,  417  Of 
the  quantity  contained  in  mineral 
alkali,  434  Earth  of  alum  con- 
tains a  great  quantity,  446  Of 
the  quantity  of  phlogifton  in  fixed 
air,  2d  505.  Alkaline  falts  com- 
pofed  of  a  cauftic  fait  and  fixed  air, 
1020  Is  not  the  caufe  of  the  ex- 
plofion of  aurum  fulminans,  1 1 18 
Expels  the  colouring  matter  from 
lixivium  fanguinis,  1 1 73.  Water 
impregnated  with  it  diffolves  man- 
ganefe,  1371. 

Fixed  alkali  lefs  attracted  by  nitrous 
acid  than  filver,  301  Vegetable 
fixed  alkali  takes  up  an  equal  quan- 
tity of  all  the  acids,  402  Exact 
calculation  of  the  quantity  of  acid 
taken  up  by  vegetable  fixed  alkali, 
419  Stone  ware  corroded  by  the 
cauftic  fixed  alkali,  595  Fixed 
fal  ammoniac  the  fame  with  a 
combination  of  the  marine  acid 
and  calcareous  earths,  797  Com- 
bination of  fluor  acid  with  fixed 
alkali,  4th  850  Fixed  alkaline 
falts  how  procured,  1016  Vege- 
table alkali  cryftallized  in  various 
ways,  1017  Changed  by  combi- 
nation with  marine  acid,  10 18 
Combination  of  fixed  alkalies  with 
fulphur,  1021  With  expreffed 
oils,  1026  With  effential  oils, 
1027  With  phlogifton,  1028 
Differences  obferved  betwixt  thofe 
obtained  from  different  vegetables, 
1029  Precipitate  folutions  of 
terra  ponderofa  whether  in  their 
mild  or  cauftic  ftate,  1054  The 
cauftic  fixed  alkalies  throw  down 
an  infolubie  precipitate  from  thefe 
folutions,  1056  Marmor  metal- 
licum  precipitated  unchanged  from 
oil  of  vitriol  by  mild  vegetable  al- 
kali, 1064  A  triple  fait  formed 
by  fixed  alkalies,  filiceous  earth, 
and  fluor  acid,  1075  The  mine- 
ral, but  not  the  vegetable,  fixed 
alkali  decompofes  cryftals  of  pla- 
tiua,  1322. 

Flints,  earth  of,  fuppofed  to  undergo 
a  tranfmutation  by  being  diffolved 
in  an  alkaline  liquor,  T069  This 
change  denied  by  Mr  Bergman, 
1070  The  fuppofed  tranfmuta- 
tion found  to  arife  from  an  admix- 
ture .of  clay,  1071  Cryftals  of 
flint  produced  artificially  by  Mr 
Bergman,  107a  Why  the  fluor 
acid  will  not  diffolve  flint  directly, 
1073  Earth  of  flints  rnoft  com- 
pletely precipitated  by  volatile  al- 
kali, 1074  Forms  a  triple  fait 
with  fluor  acid  and  fixed  alkali, 
1075  Diffolved  by  boiling  in  an 
alkaline  liquor,  1076  Ha*  a  re- 
markable attraction  for  alkaline 
falts  in  the  dry  way,  1077  Is 
very  rare  and  fpongy  when  preci- 
pitated, 1078  Why  the  alkaline 
folution  fometimes  cannot  be  pre- 
cipitated by  an  acid  without  heat, 
1079  Liqwor  of  flints  deco'mpo- 
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fed  by  too  great  a  quantity  of  wa- 
ter and  by  fluor  acid,  1080-  See 
Siliceous  earth. 

Flores  mariiales,  how  prepared,  808. 

Floivers  of  Benzoin,  how  prepared, 
984,  et  feq.  See  Benzoin.  Flowers 
of  zinc  prepared  by  the  defla- 
gration of  that  femimetal,  12  ]t 
Dr  Lewis's  method  of  reducing 
them,  1242  an  oil  fuppofed  to 
be  obtained  from  them  by  Mr  Rom- 
berg, 1243  ^'s  miftake  detected 
by  Neumann,  ib.  Another  oil  by 
Mr  Hellot,  1244  Gold  and  filver 
leaf  diffolved  by  this  oil,  ib.  A 
great  proportion  of  nitre  alkalized 
by  the  flowers  of  zinc  without  any 
fenfible  deflagration,  1249. 

Floincrs :  method  of  preparing  tefts- 
for   acids  and  alkalies  from  them, 

1552- 

Fluid :  Dr  Cleghorn's  proof  that  heat 
is  occafioned  by  one,  82.  Diffi- 
culties concerning  the  nature  and 
properties  of  this  fluid,  83  Heat 
moft  probably  the  action  of  an 
omnipreffnt  fluid,  92  Senfi'ole 
heat  always  produced  by  the  con- 
verfion  of  a  fluid  into  a  iblid,  116. 

Fluidity  occafioned  by  the  abforption 
of  heat,  115,  119  A  proof  of  this 
from  its  being  impoffible  to  cool 
water  below  320  without  freezing, 
117. 

Fluids  differ  in  the  degrees  of  abfolutc 
heat  they  contain,  46  The  thin- 
neft  fluids  contain  the  greateft 
quantity  of  heat,  47  Mr  Watt's 
experiments  on  the  evaporation  of 
fluids  on  vacuo,  1 26  Fluids  part 
with  more  heat  than  folid  bodies 
can,  212. 

Fluor  acid:  why  it  can  be  reduced 
into  air  without  any  addition,  207 
Firft  difcovered  by  Mr  Margraaf, 
826  Prepared  by  diftilling  fluor 
fpar  with  oil  of  vitriol,  827  Forms 
a  white  earthy  cruft  on  the  furface 
of  water  put  into  the  receiver, 
828,  et  feq .  See  Cruft.  Fluor  acid 
proved  to  be  diftinct  from  that  of 
lea- fait,  835  And  from  the  acid 
of  vitriol,  836  Quicklime  pro- 
ved to  be  the  afis  of  fluor  fpar, 
837  Miftake  of  M.  Monnet  on 
this  fubject,  838  Wiegleb's  ex- 
periments on  the  earth  contained 
in  this  acid,  839,  840  Mayer's 
examination  of  the  acid,  841  How 
to  procure  the  acid  free  from  fili- 
ceous earth,  842  Experiments 
for  this  purpofe  with  an  iron  di- 
ftilling veffel,  843  A  fait  con- 
taining fluor  acid  forms  no  cruft 
by  being  mixed  with  fand,  844 
But  a  great  quantity  with  powder- 
ed glafs,  845  Of  the  quantity  of 
filiceous  earth  which  fluor  acid 
carries  along  with  it,  847  Vio- 
lent action  of  it  upon  glafs,  848 
Mr  Wenzefs  experiments  on  the 
fluor  acid  in  a  leaden  retort,  850 
This  acid  procurable  by  means  of 
the  acids  of  nitre,  fea-falt,  and 
phofphorus,  2d  85c  Appearance 
and  properties  of  it,  3d   8,50    Of 
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its  combination  with  fixed  alkali, 
4th  850  With  volatile  alkali, 
851  With  earths,  852  With 
metals  853  Glafs  corroded  by 
it  and  by  the  fait  produced  by  its 
combination  with  volatile  alkali, 
854  Great  difficulty  of  preferving 
this  acid,  855  Golden  veffels, 
or  a  phial  lined  with  oil  and  wax, 
recommended  for  this  purpofe, 
856  Dr  Prieftley's  method  of 
converting  the  fluor  acid  into  air, 
85  7  Retracts  his  opinion  of  its 
being  only  the  vitriolic  acid  alter- 
ed, ib-  Fluor  acid  cannot  be  ex- 
pelled by  that  of  arfenic,  934 
Why  it  cannot  diffolve  flint  direct- 
ly, 1073  Why  it  decompofes  li- 
quor of  flints,  1080  Is  fcarce  ca- 
pable cof  diffolving  manganefe, 
1366  Explanation  of  its  action 
on  manganefe,  1383. 

Fluxes  :  platina  and  fome  of  its  cal- 
ces fufible  by  their  means,  1337- 

Fontana's  account  of  the  fpecific  gra- 
vity of  different  kinds  of  air,  375 
An  experiment  of  his  confirming 
thofe  of  Mr  Kirwan,  394. 

Foffde  alkali.      See  Mineral. 

Fourcroy  denies  that  platina  can  be 
amalgamated  with  mercury,  1350 
Inconfiftence  in  his  account  of  its 
hardnefs,   135 1. 

Fragility  of  glafs  when  not  well  an- 
nealed, 559. 

France  :  of  the  method  of  making  ni- 
tre there,   731. 

Freezing:  of  the  prodigious  expanfive 
power  exerted  by  water  during 
that  act,  106. 

Friiiion  makes  aurum  fulminans  ex- 
plode without  any  heat,  nil. 

Fulminating  calx  of  filver  made  by 
Kunckel,  756  Fulminating  cop- 
per, I035.  Fulminating  gold, 
1 103  Set  Aurum  fulminans.  Ful- 
minating filver  made  by  M.  Ber- 
thollet,  1 138  How  prepared, 
1 1 39  See  Silver.  Fulminating 
quickfilver,  how  prepared,  3d  905. 

Fiunes :  nitrous  and  fulphureous  ef- 
fervefce  with  one  another,  626 
Gold  not  rendered  brittle  by  the 
fumes  of  tin,  J093. 

Furnace,  a  portable  one  defcribed, 
600  Form  of  Eoerhaave's  port- 
able furnace,  ib.  Another  defcri- 
bed, ib.  Dr  Lewis's  portable  Fur- 
naces, 601  Objection  to  their 
ufe  in  fome  cafes,  602  Dr  Black's 
furnace,  2d  602  How  adapted 
to  the  various  operations  of  che- 
miftry, 603  Luting  proper  for  it, 
604  Method  of  applying  the  ■ 
lute,  605  Melting  furnace,  2d 
6oj  Mr  Pott's  melting  furnace, 
606  Why  its  cavity  is  made  of 
a  roundifli  form,  607  Lewis's 
lamp,  911  One  constructed  on  the 
principles  of  Argand's  lamp,  ib. 

Furnaces  neceffary  for  the  operations 
of  chemiftry,  j  99,  etfeq  Directions 
for  building  them  properly,  610. 

Fufbility  of  metais  increafed  by  mix- 
ture, ,542  Great  fufibility  .  of 
matures  of  tin  and  bifmuth,  543 

Increa- 


Index. 

Increafed  by  the  addition  of  lead, 
ib. 
Fuj'wn  :  how  to  perform  that  opera- 
tion in  cheraiftry,  584  Difference 
betwixt  the  watery  and  dry  fufion, 
ib.  Of  the  crucibies  neceifary  for 
the  fufion  of  chemical  fubjeets, 
5S5,   etfeq.     See  Crucibles.     Fufion 

of  all  metals  promoted  by  bifmuth, 

I25I. 

Garphyttan,  in  Sweden  :  Rin- 
man's  method  of  burning  the  alu- 
minous ore  there,  668  Method 
of  lixiviating  it,  67c. 

Calls,  acid  of  how  feparated  from 
them,  1537  An  acid  liquor  pro- 
cured from  thern  by  diftiilation, 
15.38     Its  properties,  1539. 

Gajlric  juice  of  animals  contain?  phof- 
phoric  acid,  904. 

Geojfroys  rule  for  determining  the 
degrees  of  chemical  attraction, 
262  ills  table  of  affinities,  553 
Inveftigates  the  conftituent  parts 
of  alum,  641  His  theory  of  1'ruf- 
fian  blue,   1 165. 

Germany ;  method  of  making  nitre 
in  fome  parts  of  it,  730. 

Glafgoiu:  a  kind  of  Spathum  ponde- 
rofum  found  in  its  neighbourhood, 
1060. 

Glafs:  method  of  engraving  on  it  ty 
means  of  fluor  acid,  2d  837. 

Glafs  •vejfels,  when  to  be  ufed  by  che- 
mifts,  556  Dr  Black's  remarks 
on  the  properties  of  glafs  538 
Affords  the  filiceous  cruft  obferved 
on  fluor  acid,  840  Violent  action 
of  that  acid  on  glafs,  848  Cor- 
roded by  it  and  by  the  amniouiacal 
fait  produced  from  it,  854  i;if- 
muth  convertible  into  glafs,  1250 
How  to  prepare  glafs  of  antimony, 
1257  A  beautiful  blue  glafs  pro- 
duced by  the  calx  of  regulus  of 
cobalt,    1299. 

Glafs  of  lead:  of  the  veffels  mod  ca- 
pable of  refilling  its  action,    589. 

GLfs-making :  Pliny's  account  of  the 
origin  of  it,    7. 

Glajfes  :  of  the  materials  proper  for 
coating  them,  580. 

Glaube  'sfal  ammoniac  prepared  from 
vitriolic  acid  and  volatile  alkali, 
633,   See  Ammoniac. 

Glaubers  fait:  Dr  CrelFs  miftake 
concerning  its  preparation  fiom 
alum  and  common  fait,  272  Its 
decompofition  by  marine  acid 
never  complete,  291  Reafon  of 
this  decompofition  explained,  306 
Quantity  of  ingredients  in  it,  431 
Prepared  from  vitriolic  acid  and 
mineral  alkali,  632  Dangerous 
confluences  of  miftaking  cryftals 
of  nitre  for  it,  743  Produced  from 
the  refin  extracted  from  the  refi- 
duum  of  vitriolic  ether,   2d  722. 

Glauber  s  fpirit  of  nitre,    734. 

Gmelin,  Dr,  his  experiments  on  the  dif- 
ferences betwixt  the  alkaline  falts 
produced  from  different  vegetables, 
1029  On  the  afhes  of  different 
plants,  1089  Method  of  making 
dulcified  fpirit  of  fait,  1481. 

Gold:  why  its  folution  is  precipitated 
Vol.  IV. 
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by  green  vitriol,  225     But  not  by 
the     deohlogifiicated     kind,      216 

i  o 

Why  it  is  precipitated  by  folution 
of  tin,  227  Various  precipitates 
of  it,  233  Beit  kind  of  aqua  regia 
for  diffoiving  it,  481  Quantity  of 
it  _  taken  up  by  aqua  regia,  482 
Its  calces  foluble  in  the  vitriolic 
ar.d  nitrous  acids,  483  Kirwan's 
opinion  that  the  metal  cannot  in 
any  quantity  be  diffcived  in  the 
nitrous  acid,  484  Dr  Brandt's 
experiments,  fhowing  that  it  may 
be  fo  in  clofe  veffels,  750  Lewis's 
cblervation  on  this  experiment,  ib. 
Solution  of  its  calces  in  fpirit  of 
fait,  799  Sublimes  along  with 
the  acid,  ib.  The  fublimate  faid 
to  be  the  material  ufed  for  the 
blood  of  St  Januariui,  830  Is  not 
affected  in  any  way  by  the  arfeni- 
cal  acid,  941  Its  nature  and  pro- 
perties particularly  treated  of, 
T089  Unites  readily  with  all  the 
metals,  1090  Its  colour  debafed 
by  all  the  metals  except  copper,  ib. 
Said  to  lofe  its  malleability  re- 
markably with  tin,  109 1  Dr 
Lewis's  account  of  the  bad  effects 
of  this  metal  upon  it,  ib.  Mr  Al- 
chorne's  experiments  in  oppofition, 
IC92  Gold  not  rendered  brittle 
by  the  fumes  of  tin,  IC93  Nor  by 
the  addition  of  the  metal  itfelf  in 
fmall  quantities,  ib.  Nor  with 
the  addition  of  copper,  1094 
Malleability  of  gold  entirely  de- 
ftroyed  by  a  fmall  quantity  of  re- 
gulus of  arfenic.  1095  Surpri- 
fing  tenacity  of  its  parts,  1096  Is 
rot  liable  to  ruft  1097  Mr  Boyle's 
experiment  to  fhow  its  deftructibi- 
lity,  1098  Of  its  folution  in  aqua 
regia,  1099  This  folution  of  a 
corrofive  nature,  nco  May  be 
cryftallized,  ib.  Of  the  precipi- 
tation of  the  metal  from  it,  1101 
Separated  from  other  metals  by 
green  vitriol,  1 102  Explodes 
with  prodigious  force  in  fome 
cafes,  1 103 — 1126  See  Aurumful- 
minans.  Solution  of  gold  by  hepar 
fulphuris,  1127  Medical  virtues 
of  gold  entirely  imaginary,  1 1 28 
Solution  in  effential  oil  not  per- 
manent, ib.  Diffolved  perma- 
nently in  ether,  and  cryftallizable 
by  its  means,  11 29  Revived  from 
its  folution  in  aqua  regia  by  mix- 
ing it  with  fpirit  of  wine,  ib.  A 
method  thus  afforded  of  purifying 
it  from  other  metals,  ib.  How 
to  reftore  its  colour  when  loft, 
1 1 30  Mercury  fixed  by  amalga- 
mation with  gold,  1234  Whe- 
ther it  be  poffible  to  adulterate 
gold  with  platin3,  1356  How  to 
detect  this  fraud  if  it  fhould  be 
pra&ifed,   1357. 

Golden  calf:  its  diffolution  adduced 
as  an  inftance  of  Mofes's  fkill  in 
Chemiftry,   4. 

Golden  fulpbur  of  antimony,  how  pre- 
pared,   1263. 

Golden  -veffels  recommended  for  keep- 
ing the  fluor  acid,  856. 


Granulation  of  copper,  how  performed, 

1148. 

Gra-viiy :  the  element  of  fire  feems 
to  be  deftitute  of  it,  93  Of  find- 
ing the  fpecific  gravity  of  the  dif- 
ferent metallic  calces,  327  How 
to  find  the  fpecific  gravity  of  bo- 
dies, 371  Oi  the  fpecific  gravity 
of  fpirit  of  fait,  377  How  to 
find  that  of  the  ingredients  in  di- 
gestive fait,  380  Of  the  pure  ni- 
trous acid,  386  Of  its  mathema- 
tical fpecific  gravity,  388  How 
to  conftruct  a  table  of  the  fpecific 
gravities  of  fpirits  of  nittre  of  dif- 
ferent ftrength,  390  How  to 
find  the  fpecific  gravity  of  pure 
vitriolic  acid,  397  Of  the  ace- 
tous acid,  400  Of  ftrong  vinegar, 
431  Of  fixed  air,  411  Of  fixed 
vegetable  alkali,  412  Air  Wat- 
fon's  account  of  the  fpecific  gra- 
vity of  fait  of  tartar,  415  Dr 
Lewis's  obfervations  on  the  fpeci- 
fic gravity  of  bell-metal  and  other 
metallic  compounds,    1156 

Green  colour  produced  from  verdigris 
and  cream  of  tartar,   894. 

Gun-po-.vder  :  its  explofive  force  vaftly 
inferior  to  that  of  aurum  fulmi- 
nans,    I  08. 

Gypfum  :  proportion  of  ingredients  in 
the  natural  kind,  439  Formed 
of  the  vitriolic  acid  and  calcareous 
earth,  635  Some  differences  be- 
twixt the  natural  and  artificial 
kinds,  ib.  Is  foluble  in  fome  de- 
gree by  acids,  636  Convertible 
into  quicklime  by  a  ftrong  heat, 
ib.  Fufed  by  a  very  violent  and 
fudden  heat,  and  Iikewife  by  the 
addition  of  clay  or  calcareous 
earth,  ib.  Decompofed  by  fixed 
and  mild  volatile  alkalies,  ib.  And 
by  the  acid  of  arfenic,  933  Found 
in  the  concentrated  vitriolic  acid, 
1039. 

Hanover  :  method  of  making  ni- 
tre there,    729. 

Hajpa  :  of  the  aluminous  1  res  found 
in  that  country,   638. 

Heat,  two  general  theories  of,  28 
Lord  Bacon's  definition  of  it,  29 
Mr  loyle's  opinion,  30  Senti- 
ments of  Sir  Ifaac  Newton  on  the 
fubject,  31  Fire  or  heat  general- 
ly allowed  to  be  an  element  per  fe, 
32  Two  other  theories  inftituted, 
22  In  what  they  differ  from  the 
former,  34  General  account  of 
Dr  Black's  and  Dr  Irvine's  theory, 
35  Dr  Irvine's  theory  explained 
by  Dr  Crawford,  36  Abfolute 
heat  defined,  37  Great  quantity 
of  heat  produced  by  the  condenfa- 
tion  of  vapour,  43,  125  Differ- 
ence of  the  abfolute  heat  o:  differ- 
ent fluids,  46  Thinned  fluids 
contain  the  greateft  quantity  of  it, 
47  c  rawfords  account  of  fen- 
fible  heat,  49  Capacities  for  con- 
taining heat  explained,  52  Craw- 
ford's opinion  concerning  heat  in 
the  abftract,  54  Dr  Bcrkenhout's 
opinion  of  its  nature,  36  Heat 
has  a  tendency  to  diffufe  itfelf  e- 
4  K 


q  rally  over   bodies,   60      Is   con- 
taiaed  in  confiderable  quantities  in 
ail   bodies,   61       Its  quantity  limi- 
ted in  ail  bodies,   64      F.xpanfion 
an    univerfaJ   effect    of    heat,     6j 
Bodies  of  the   fame   kind   and  of 
equal  temperature  contain  quanti- 
ties of  heat  proportioned  to  their 
quantities  of  matter,    67     Equili- 
brium  of  heat  defined,    75       Dr 
Crawford's  method  of  determining 
the  proportional  degrees  of  heat* 
77      His   method   infufiicient,    78 
Nichotfon's  account  of  the  theories 
of  heat,   79      Advantages   of  the 
doctrine  that  heat  is  caufed  by  vi- 
bration,   80     Anfwer  to   Mr  Ni- 
choifou's  argument,  81     Dr  Cleg- 
horn's  proof  that  heat  is  occafioned 
by  a  fluid,    82      Difficulty   arifiug 
from  the  fuppofition  that  heat  dif- 
fufes  itfelf  equally,    84      Another 
from  the  feeming  difappearance  of 
heat,    83        Equal    diftribution   of 
heat  promoted   by   its   abforption 
and    evolut  on,    89      Heat  of   the 
torrid    zone   thus    mitigated,    go 
Heat  moft  probably  the  action  of 
an  omniprefent   fluid,   92      Diftri- 
bution of  heat  occafioned  by  the 
action  of  the  fun,  94     How  heat 
is  produced  by  his  rays,  95      Con- 
nection between  heat  and  electri- 
city, 97    Heat  in  fummer  becomes 
electric  fluid  in  winter,  99      Solu- 
tion  of   the    phenomena  of    heat, 
102      Mr   Kirwan's  theorem   for 
finding  the  point  of  total  privation 
of  heat,    !  14.      Heat   the  caufe  of 
the  foftnefs  of  bodies  approaching 
to    fluidity,   118.      Abforption    of 
heat  the  univerfal  caufe  of  fluidity, 
iao.  Heat  produced  in  the  burning 
of  inflammable  bodies  comes  from 
the  air,  157    Too  much  phlogifton 
prevents  the  heat  of  burning  bodies 
from   being   intenfe,     158      Why 
the  folar  heat  and  that  of  electri- 
city are  fo  intenfe,  160      Table  of 
the   various   degrees   of  heat,    161 
Heat  produced  during  the  diffolu- 
tion  of  metals,     190       Heat   and 
not  phlogifton  the  caufe  of  clafti- 
city,   209      Heat  produced  in  fo- 
lution moft  probably  proceeds  from 
the    folvent    liquor,     211        Argu- 
ment  in  favour   of   the  weight   of 
precipitates    being    augmented   by 
the  niattir  of  heat,  249      Experi- 
ments to  determine  the   caufe   of 
fome  chemical  decompofitions  from 
the  degrees  of   heat  produced   by 
various  mixtures,  2-7    Alteration 
of  the   denfily  of  acids  by  various 
decrees  of  heat,   423     Strong  fpi- 
rit of  nitre  more  expanded  by  heat 
than  weak,  and  why,   424     Dila- 
tation  of  fpirit  of  fait   by  various 
degrees  of  heat,  427      What  me- 
tals  are   calcinable,   and   by  what 
degrees  of  heat,  530      Violent  ex- 
plofions  from  the  fudden   applica- 
tion of  heat,  722     Effects  of  heat 
on  lapis  ponderofus,  969     Mercu- 
ry unalterable   by   being  kept   15 
veara  in  a  gentle  heat,  1229. 
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Hellot  procures  from  flowers  of  zinc  Inflammable  air :    metallic    calces   re- 


an  oil  capable  of  diffolving  gold 
and  filver  leaf,  1344. 
Hepar  falphurh  formed  by  a  combi- 
nation of  fixed  alkalies  and  fulphur, 
1021  May  be  made  either  in  the 
moift  or  dry  way,  ib.  Partly 
decompofed  by  fixed  air,  ib      En- 


duced  by  it,  149  Revival  of  lead 
from  minium  by  it,  324  Quan- 
tity of  inflammable  air  produced 
from  iron,  454  Why  none  is 
produced  from  the  nitrous  folution 
of  iron,  460  Charcoal  entirely 
convertible  into  it,   145 1. 


tirely  by  acids,  1022  Effects  of  Inflammable  fpirit  produced  from  ra- 
the inflammable  vapour  arifing  dical  vinegar,  1544  Sulphure- 
duringitsdecompofition,  ib.  1023  ous  inflammable  vapours  produced 
Its  phlogifton  very  much  difpofsd       from  it,  1545. 

to  fly  off,  1024  Diffolves  many  Inflammation :  difference  betwixt  it 
metals,  and  charcoal,  1025.  Soiu-  and  ignition,  132  Bodies  decom- 
pounded but  not  deftroyed  by  in- 
flammation, 133. 
Ink  :  a  fine  fympathetic  one  produced 
from  foiution  of  cobalt  in  fpirit  of 


tion  of  gold   by  its  means,    1 127 

Its  effects  of  it  upon  nickel,    1309. 
Hepatic  air  contains  fulphur,    210. 
Hermes    Ttifmegiftus,    the    fame    with 

Siphoas,  an  Egyptian,  the  founder 

of  chemiftry,  3. 
Higgins,  Mr.  his  experiments  on  hu- 

human  calculus,  1463, etfeq.  His  ob- 


falt,  822    Another  by  means  of  vo 
latile  tincture  of  fulphur  and  faccha- 
rura  faturni,  1039   Blue  fympathe- 
tic ink  prepared  from  cobalt,  822, 


fervationson  the  nitrous  acid,  1472  Infoluble  precipitate  thrown  down  by 
Method    of    obtaining   it   quite    co-       cauftic  fixed  alkali  from  folution  of 

lourlefs,   1475      Discovers  the  true       terra  ponderofa,  10.56. 

compofition  of  volatile  alkali,  1553.  Inundations  prevented  by  the  flownefs 
Hamburg's     experiments    on    fpecific       with  which  congealed  water  melts, 

gravities  compared  with  thofe   of       88. 

Kirwan,  392     Different  refults  of  Iron :  objection   to   the   exiftence    of 

them  accounted  for,  393,  399    An       phlogifton  from  the  total  confunvp- 


oil  obtained  by  Homberg  fuppofed 
to  come  from  the  flowers  of  zinc, 
1243  The  miftake  difcovered  by 
Neuman,  ib.  How  he  difco- 
vered ]* is  pyrophorus,  1 4 15  Beft 
method  of  preparing  it,  1416  See 
Pyrophorus.  Difcovers  that  marine 
acid  corrodes  glafs,  1482. 

Hovfe- painting :  a  yellow  colour  for 
that  purpofe,  699. 

Januarius,  St,  a  fublimate  of  ma- 
rine acid  and  gold  fhown  for  his 
blood,  800. 

Ice  a  quantity  of  heat  loft  in  the 
melting  of  it,  42. 

'Jelly  the  mucilage  of  animal  fubftan- 
ces,  1454  All  of  them  reducible 
to  this  by  long  boiling  ib.  Is  the 
only  true  animal  fubftance  ib. 
Forms  a  very  ftrong  cement,  ib. 

Ignited  bodies  all  equally  hot,  128. 

Ignition  an  univerfal  effect  of  fire, 
130  Difference  betwixt  ignition 
and  inflammation,   132. 

Ilex  aquifolium  the  growth  of  that 
plant  a  fign  of  alsminous  ores  in 
the  ground,  639. 

Inflammable  and  -vitriolic  acid  air  ob- 
tained from  folution  of  copper  in 
vitriolic  acid,  465,  471  Inflam- 
mable fubftances,  their  nature  and 
properties,  516  Principles  into 
which  they  are  refolved  by  burn- 
ing, ib.  By  diftillation,  517 
Their  phenomena  with  different 
acids,  518  Some  Angular  pro- 
ductions, J 19  Vitriolic  acid  com- 
bined with  them,  7 12, etfeq.  Nitrous 
acid,  771,  e tfeq.  Marine  acid,  824 
An  inflammable  fpirit  extracted 
from  fugar  of  lead,  878  Inflam- 
mable vapour  arifing  from  the  de- 
compofition  of  hepar  fulphuris, 
1023  Volatile  alkalies  combined 
with  them,  1035  Of  their  divifion 
and  chemical properties,i398,«/^. 


tion  of  dephlogifticated  air  in  burn- 
ing it,  152  Little  phlogifton  ex- 
pelled from  it  by  this  means,  153 
The  objection  inconclufive,  154 
This  metal  not  reduced  to  a  calx 
by  burning  in  dcphlogifticated  air, 

155  Water  produced  in  the  re- 
duction of  it   by  inflammable  air, 

156  Of  its  precipitates  by  differ- 
ent fubftances,  239  Is  not  an  ef- 
fential  ingredient  in  platina,  254 
Nor  regulus  of  nickel,  255  Nor 
cobalt  or  manganefe,  256  Why 
folutions  of  iron  diffolve  copper, 
336  Iron  and  zinc  the  only  me- 
tals diffolved  by  vitriolic  acid,  337 
Why  copper  and  iron  precipitate 
one  another,  341  Increafe  of  the 
attraction  of  calx  of  iron  to  phlo- 
gifton demonftrated,  342  De- 
phlogifticated folutions  of  iron  pre- 
cipitated by  calces  of  copper,  343 
Why  a  faturated  folution  of  filver 
can  fcarce  be  precipitated  by  iron, 
346  Of  the  precipitation  of  zinc 
and  iron  by  one  another,  347 
Iron  and  nickel  will  fcarcely  pre- 
cipitate one  another,  359  Cobalt 
precipitated  by  iron,  362  A  triple 
fait  formed  by  iron,  regulus  of  an- 
timony, and  marine  acid,  366 
Proportion  of  iron  taken  up  by 
the  vitriolic  acid,  453  Why  vi- 
triolic air  is  produced  by  diffolving 
iron  in  concentrated  vitriolic  acid, 
455  Solution  of  the  calces  of 
iron  in  vitriolic  acid,  456  That 
of  the  dephlogifticated  calces  re- 
fufe  to  cryftallize,  457  Propor- 
tion of  iron  diffolved  in  nitrous 
acid,  458  In  the  marine  acid, 
462  Calces  of  iron  affume  a  red 
colourwhea  precipitated  from  their 
folution  in  the  marine  acid,  463 
Produce  green  vitriol  by  combi- 
nation with  vitriolic  acid,  696, 697 


Precipitate  fpontaneoufly  from 
the  vitriolic  acid,  698.  Iron  con- 
tained in  the  refin  produced  from 
the  refiduusn  of  vitriolic  ether, 
2d,  722  Cannot  be  diffolved  by 
concentrated,  though  it  will  by 
diluted,  nitrous  acid,  759  Dif 
folves  and  produces  inflammable 
air  with  marine  acid,  805  Volati- 
lized by  this  acid,  806  Its  folution 
ufed  in  medicine,  807  Combined 
with  acetous  acid,  873  With  acid 
of  tartar,  895  With  the  acid  of 
arfenic,  948  Its  nature  and  pro- 
perties particularly  treated  of, 
1 15  7      Has  great  tenacity  of  parts, 

1158  Is  a  combuftible  fubftance, 

1 159  Is  the  only  metal  capable 
of  being  welded,  1160  Contracts 
in  fufion,  and  expands  again  on 
becoming  cold,  1161  Is  diffolved 
by  all  metals  except  lead  and  mer- 
cury, 1 162  Becomes  brittle  by 
being  immerfed  for  fome  time  in 
that  fluid,  ib  Can  fcarce  be 
united  to  zinc,  ib.  Has  a  ftrong 
attraction  for  arfenic,  ib.  Is  the 
balls  of  Pruffian  blue,  1 163,  et  feq. 
See  Pruffian  blue.  Calx  of  iron  fo- 
luble  in  lixivium  fanguinis,  11 75 
Neutral  fait  for  difcovtring  it  in 
mineral  waters,  11 80  Precipita- 
ted by  the  colouring  matter  of 
Pruffian  blue  from  its  folution  by 
aerial  acid,  1191  Nitre  alkalized 
by  it,  1206  Its  filings  take  fire 
fpontaneoufly  with  fulphur,  1207 
Unites  with  platina,   1347. 

Iron  liquor  for  printing  cloth,  how 
prepared,  873. 

Irvine,  Dr  :  a  general  account  of  his 
and  Dr  slack's  theory  of  heat,  35 
His  theory  explained  by  Dr  Craw- 
ford, 36. 

Italy  :  of  the  firft  alum-works  fet  up 
there,  639. 

Juice,  gaftric,  yields  phofphoric  acid, 
904. 

Keir,  Mr,  his  objections  to  the  doc- 
trines of  Mr  Kirwan,  2d  5  io  His 
method  of  preparing  an  alkaline 
ftandard,  4th  510  Of  finding  the 
fpecific  gravity  of  different  liquors, 
5th  510  His  objections  to  the 
opinions  concerning  the  identity 
of  the  vegetable  acids,  1540. 

Kermes  mineral,  how  prepared, 
1263. 

Ketley,  ill  Shropfhire  :  a  kind  of  fpa- 
thum  ponderofum  found  there, 
1060. 

Kilpatrick-hills,  near  Glafgow :  fpa- 
thum  ponderofum  found  there, 
1060. 

Kir-wan '9  opinion  concerning  fire, 
68  His  theorem  for  finding  the 
point  of  total  privation  of  heat, 
114  His  remarks  on  fome  expe- 
riments of  Dr  Prieftley,  325  His 
experiments  compared  with  thofe 
of  Homberg,  392  Different  re- 
mits of  their  experiments  account- 
ed for.  393,  399  Kirwan's  expe- 
riments-confirmed by  one  of  Fon- 
tana.  394  Differences  with  Mr 
Bergman  and  Lavoifier  account- 


Index. 

for,  435  Is  of  opinion  that  gold 
cannot  be  diffolved  in  Hitrous  acid, 
484  Miftake  of  Morveau  con- 
cerning a  fuperabundance  of  acid  in 
alum  accounted  for,  642  Objec- 
tions to  his  doctrine  concerning 
the  fpecific  gravity,  &c.  of  differ- 
ent fubftances,  2d  510,  et  feq.  To 
his  calculation  of  the  quantity  of 
phlogifton  in  fulphur,  6th  510. 

Kunclel  prepares  a  fulminating  calx 
of  filver,  756. 

Lamp-furnace  :  Dr  Lewis's  de- 
scribed, 611  Is  not  capable  of 
giving  a  greater  heat  than  4500  of 
Fahrenheit,  ib. 

Language  :  fpecimen  of  a  new  chemi- 
cal one,  552  Its  ftrange  appear- 
ance in  attempting  to  account  for 
the  phenomenon  of  fulminating 
filver,  1 144. 

lapis  pondd)  ufl-s  confidered  as  a  me- 
tallic earth  by  Mr  i-ergman,  967 
See  Tuna  ft  en. 

Latent  heat :  experiments  by  which 
Dr  Black  was  led  to  the  difcovery 
of   it,   41       This   heat    cannot   be 

-  meafured,  73  Expanilon  of  wa- 
ter, in  freezing  explained  by  the 
theory  of  latent  heat,  108  Air 
bubbles  in  ice  produced  by  part  of 
the  latent  heat  of  the  water,  no 
Vapour  formed  by  the  abforption 
of  heat  into  a  latent  ftate,  120. 

La-uoijier  denies  the  exiftence  of 
phlogifton,  137  His  arguments 
drawn  from  the  increafed  weight 
of  metals  by  calcination,  138  His 
theory  of  inflammation,  139  His 
arguments  from  the  reduction  of 
the  calces  of  perfect  metals  with- 
out addition,  140  Difpute  be- 
twixt him  and  Prieftley,  141  His 
differences  with  Kirwan  accounted 
for,  435  Account  of  fome  of 
his  experiments  on  the  increafed 
weight  of  metallic  folutions,  525 
Confequences  deduced  by  him  from 
thefe  experiments,  526  Not  well 
founded,  527  Account  of  the 
conftituent  parts  of  the  nitrous 
acid,  1473  His  new  nomencla- 
ture, 1560. 

Lead:  quickfilver  produced  from  it 
in  certain  cafes,  12,  762  Water 
may  be  made  fufliciently  hot  to 
melt  lead,  131  Why  the  ritrio- 
lic  acid  cannot  act  upon  it  with- 
out a  boiling  heat,  197  Pre- 
cipitates of  lead,  237  Sea-falt 
decompofed  in  various  ways  by 
means  of  it,  302  In  what  cafes 
folution  of  lead  is  precipitated  by 
other  metals,  309  The  folution 
in  marine  acid  decompofed  by  vi- 
triolic falts,  310  Revival  of  lead 
from  minium  by  inflammable  air, 
324  Why  it  is  ufeful  in  cupella- 
tion,  331  Precipitation  of  it  by 
nickel,  360  Veffcls  capable  of 
refilling  the  glafs  of  lead,  589 
Lead  veffels  moft  proper  for  the 
preparation  of  oil  of  vitriol,  627 
Cannot  be  diffolved  in  the  vitriolic 
acid,  702  A  beautiful  white  for 
painting  in  water  prepared  from 

litharge 
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1 


R     Y. 


627 


litharge,  nitrous  and  vitriolic  acids 

703       Diffolves    and     cryftaliizes       with  other  metals,  1338. 

with   the  nitrous  acid,   761     This  Ley,  alkaline,  why  it  is  unfit  for  ex- 

falt  decrepitates  with  great  violence       tracking  the    flowers   of  benzoin, 

in   the   fire,    762      Becomes   fluid        989. 

like  oil  by  repeated   diffolutions   in   Libavius,   fmoking     liquor     of,    how 

aquafortis,    762      Combination    of       prepared,   810. 

lead  with  marine  acid  81 1      Plum-  Licbtenjiein's  experiments  on  the  acid 

bum    corneum,    812      Combined       of  benzoin,  1530. 

with    acetous    acid,     874      White  Light:  proof  of  its  identity  with  fire 

lead  the  remit  of  this  preparation,       and  electricity,  96     The   effect  of 


875  Obfervations  on  the  procefs 
for  making  it,  876  Sugar  of  lead 
prepared  from  acetous  acid  and 
white  lead,  877    Inflammable  fpirit 


one  univerfal  fluid,  IOI  Charac- 
ters curiouily  marked  by  the  fun's 
light  (;n  a  precipkatG  of  filver  by 
calcareous  earth,  756. 


procured  by  diftilline  this  fait,  878  Lime  the  moft  proper  material  for  ex- 


Combination  of  lead  with  the  acid 
of  arfenic,  949  Great  attraction 
betwixt  filver  and  lead,  1136  Can- 
not be  united  to  iron,  1162  The 
metal  particularly  treated  of,  1207 
etfeq.  The  leafh  ductile  and  tena- 
cious of  all  metals,  1208  Sheet- 
lead,  how  caft,  1209  Milled  lead 
fcarce  to  be  preferred  to  this  kind, 
1210  Rendered  foncrous  by  be- 
ing caft  into  a  certain  fhape,  1211 


tracking  the  flowers  of  benzoin, 
991  Cryitallization  of  the  acid 
of  lemons  prevented  by  the  fmal- 
left  particle  of  lime,  (998  Terra 
ponderofa  convertible  into  a  kind 
of  lime  capable  of  decompofing  vi- 
triolic falts,  1055  Diffolved  by 
the  colouring  matter  of  Pruffian 
blue.  1 1 89.  How  prevented  from 
flicking  to  the  bottoms  of  diftilling 
veffels,  1033. 


Of  its  calcination,  121 2     Minium  Lime-iuaUr  precipitated  by  the  arfe- 

or  red-lead,   how  prepared,  1213  nical  acid,  935. 

Litharge,  1214     Phenomena  with  Liquid  phofphorus ,  how  prepared,  1410. 

other    metals,    I2JJ      Remarkable  Litharge  prepared  in  the   refining  of 


way  of  uniting  with    copper  and 
feparating  from  it  again,  ib.     So- 
luble   in    alkalies   and   oils,    1216 
Of  its  union  with  platina,  1348. 
Lemons,  effential  fait  of,  a  fpecies  of 


filver  with  lead,  12 14  Aimoft 
always  contains  fome  lead  in  a 
metallic  ftate,  ib.  Bifmuth  con- 
vertible into  a  fubftance  of  this 
kind,  12.50. 

acid 


tartar  extracted  from  forrel  fold  Lithifiac  acid.  See  Calculus,  acid  of. 
under  this  name,  888  Dr  Crell's  Lixivium  fanguinis  lofes  its  colouring 
method  of  cryftallizing  the  acid  matter  by  expofure  to  the  air, 
of  lemons,  997  This  acid  cannot  1172  Calx  of  iron  foluble  in  it, 
be   converted  into    acid  of  fugar,        1175. 

999  Entirely  diffolves  manganefe,  Liver  of  arfenic  formed  of  alkali  and 
1370     Explanation   of  the   action       arfenic  boiled  together,  1276. 
of  the  acids  of  tartar  and  lemons  Lubbock,  Dr,  his  theory  of  heat,  &c. 


on  manganefe,  138: 

Levioatioit,  a  chemical  operation, 
how  performed  599  Reaumur's 
porcelain  recommended  for  leviga- 
ting utenfils,  ib. 

Lezvis,  Dr,  his  obfervations  on  the 
making  cf  crucibles,  590  His 
experiments  on  Reaumur's  porce- 


142- 
Luna   cornea,  why  it  cannot  be   redu- 
ced without  lofs  by.  alkaline   falts, 
314       May    be    decompofed    by 
mercury,     356       How     prepared, 
802      Its   properties   gave   rife  to 
the  notion  of  malleable  glafs,   803 
How  reduced,  1 1 34. 
lain,  593,  594      Defcription  of  his  Lunar  cauftic,  how  prepared,  752. 
portable  furnaces,   601     Objection  Lute,  proper  for  lining  furnaces,  605. 
to   their   ufe    in  fome    cafes,    bo%  Luting,  for  acid  fpirits,  577. 
His   lamp-furnace    defcribed,    611    Maceration,   in    chemiftry  :    how 
His  experiments  to  fhow  that  clay       to  perform  that  operation,  598. 
undergoes  fome  change  by  being  Macquers  theory   of   Pruffian   blue, 
converted  into  earth  of  alum,  649        1167      Suppofes  the  fufion  of  calx 
His  directions  for  making  turbith        of  platina  by  the  methods  recom 
mineral,     706       Fxperiments     on       mended  to  be  imperfect,  1354. 
the  folubility  of  tin  in  the  acetous  Magnefa    combined    with     vitriolic 
acid,    880     His  opinion   concern-       acid,  690     With   acid  of  arfenic, 
ing  the  earth  of  vegetables,  1088. 
His  methods  of  amalgamating  mer- 
cury with  copper,  1153.     His  ob- 
fervations  on   the   fpecific  gravity 
of  bell-metal  and  other  compounds 
of  the  metallic  kind,  1 156.     His 
cbfervation  on  the  crackling  noife 

made  by  tin  in  bending,  1221  Magijlery  of  bifmuth,  766. 
His  detection  of  an  erroneous  pro-  Manganefe  :  how  to  dephlogifticate 
cefs  in  which  mercury  was  fuppo-  fpirit  of  fait  by  it  for  the  decom- 
fed  to  be  converted  into  water,  pofition  of  arfenic,  919  Combi- 
1236  His  method  of  reducing  ned  with  the  arfenical  acid,  956 
the  flowers  ef  zinc,  124a      His      Identity  of  vegetable  acids  proved 


937  Diffolved  by  the  colouring 
matter  of  Pruffian  blue,  1 1 87 
Will  not  diffolve  in  acids  after  cal- 
cination without  heat,  442  Its 
preparation  and  properties,  514 
Combined  with  the  nitrous  acid, 
749 


from  the  folution  of  manganefe  by 
the  nitrous  acid  with  the  addition 
of  acid  of  Agar,  1011     From  its  fo- 
lution by  means  of  vitriolic  acid  and 
fpirit  of  wine,   1114      Keeps  the 
colouring  matter   of  Pruffian  blue 
from  rifing,    1204     A  new   femi- 
metal    afforded,    1359       Common 
manganefe   treated   with    vitriolic 
acid,    1360      Is  entirely   diffolved 
by    phlogiflicated     vitriolic    acid, 
1361     Precipitate  and  cryftals  ob- 
tained  from   the    folution,    1362 
Diffolved  by  phlogiflicated  nitrous 
acid,  1363      Effects  of  it  on  fpirit 
of    fait,    I364       See   Depblogificated 
and    Marine    acid       Entirely    dif- 
folved    by      marine     acid,     1365 
Scarce  foluble  in  fluor  acid,  1366 
Or   in   that  of  phofphorus,   1367 
Partly  diffolves  in    acid   of  tartar, 
1368     With  difficulty  in  the  ace- 
tous,   1369     Entirely  diffolved   by 
acid   of   lemons,    1370      And    by 
water  impregnated  with  fixed  air, 
13 7 1     Has  a  ftrong  attraction   for 
phlogifton,  1372      Becomes  white 
by  faturation  with  it,  1373     Con- 
tains   fome    phlogifton    naturally, 
1374     Becomes  infoluble  in  pure 
acids  bylofing  its  phlogifton,  1375 
Partial  folutions  of  manganefe  ex- 
plained   on    this    principle,     1376 
Its  ftrong  attraction  for  phlogifton 
when   combined  with  acids,   13 77 
Why  it  is  diffolved  by  the  concen- 
trated arid  of  vitriol  without   ad- 
dition,   1378       Why   the   volatile 
fulphureoui  acid  diffolves  it,   1379 
Explanation  of  the  effects  of  ni- 
trous acid  upon  it,  1380     Of  thofe 
of  tartar   and   lemons,   1382     Of 
fluor  acid,   1383     Effects  of  man- 
ganefe  on    nitre,    1384      Experi- 
ments of  manganefe   united  with 
phlogifton,    1383,  etfeq.     By    di- 
ftillation     per    fe,     1386        Boiled 
with  oil-olive,   1387      By  diftilla- 
tion   with    charcoal,    1388     With 
fulphur,     1389       By     calcination 
with  nitre,   1390      With  the   ad- 
dition   of  arfenic,    139 1       By   di- 
ftillation  with  fal  ammoniac,  1392 
By  digeftion  with  pure   nitrons  a- 
cid,  1393      Deftroys  volatile  alka- 
li   by     attracting    its    phlogifton, 
1394     Effects  of  diftilling  it  with 
arfenic,     1395       With      cinnabar, 

1396  With   corrofive   fublimate, 

1397  Ufed  for  the  rectification 
of  ether,  1471. 

Margraaf's  analyfis  of  all  the  differ- 
ent kinds  of  clay,  648  His  ex- 
periments on  the  phofphoric  acid, 
906  His  method  of  reducing 
luna  cornea,  1x34  His  procefs  for 
making  phofphorus  with  plumbum 
corneum,  1407  Experiments  with 
phofphorus  on  metals,  1413  Me- 
thod of  procuring  the  aaid  of  ants, 
1502. 

Marine  acid,  the  weakefl  of  the  three 
mineral  acids,  except  when  de- 
phlogillicated,  183  Why  it  acts 
on  fome  metals  and  not  on  others, 
198     Phenomena  exhibited  by  th» 


marine  acid  on  account  of  its  na- 
turally containing  phlogifton,   205 
Dephlogillicated  marine  acid  exa- 
mined,    206      Vitriolic  falts   de- 
compofed by  a   marine  acid,  275 
Contains  lei's  fire   than  the  vitrio- 
lic acid,  278      On  its  expulfion  by 
the  concentrated  vitriolic  acid,  283 
Receives    fire    from    the    vitriolic 
acid     during     its     expulfion,     284 
Decompofes  vitriolated  tartar,  288 
Requifiies  for   the    fuccefs   of  the 
experiment,   289      Cannot  decom- 
pofe    vitriolated    tartar   previoufly 
diffolved  in  water,  and  why,  290 
Decompofuion    of    Glauber's   fait 
and  vitriolic  ammoniac  by  marine 
acid  never  complete,  291      Nitrous 
falts  decompofed  by  marine  acid, 
292     Cannot   decoaipofe   felenite, 
294     Solution  of  filver  conftantly 
decompofed    by    falts    containing 
marine    acid,    308,    312       Vitriol 
of    mercury     decompofed    in    the 
fame  manner,  313     Nitrous  acid 
has  lefs  affinity  with  metals  than 
the    marine    338       In   what    cafes 
marine  acid  can  diffolve  metals  and 
when    it   cannot,    340       Forms   a 
tr.ple  fait  with  iron  and  regulus  of 
antimony,   366      And   with  regu- 
lus of  antimony  and  copper,  367 
Arfenic  precipitated  from  marine 
acid   by   copper,    370       Quantity 
of   marine    in   digeftive   fait,    379 
Of  mild  and  cauftic  vegetable  al- 
kali faturated  by  marine  acid,  38a 
Quantity  of  mineral  alkali  fatura- 
ted by   it,    433      Of  the   quantity 
of  marine  acid  faturated  by  calca- 
reous earth,  438     Quantity  of  acid 
in    marine   felenite,   441      Cannot 
be  calculated    in    marine    Epfom, 
445      Quantity  of  earth    of  alum 
faturated    by    marine    acid,    450 
Quantity  of  iron   diffolved  by  it, 
462     Calces  of  iron   precipitated 
from   it  of  a   reddilh  colour,   463 
Quantity  of  copper  diffolved  by  it, 
469    Tin  diffolved  in  marine  acid, 
473      Lead   diffolved  in    it,    477 
Of   the   diffolution  of  filver   in  it, 
480,  801     Solution  of  zinc  in  ma- 
rine  acid,   490       Bifmuth    fcarce 
foluble    in    it,     493       Solution    of 
nickel  in  it,  495      Regulus  of  an- 
timony fcarce  foluble  in  murine  a- 
cid,  503      Why   the   marine  acid 
acts  fo   weakly,   510     Its    nature 
and  combinations  with  other  fub- 
ftances  particularly  treated  of,  782 
Moft  commonly  found  combined 
with  the  mineral  alkali,  ib       Why 
it  is  thought  by  fome  to  be  the 
lame  with  the  vitriolic,   783     An 
experiment  tending   to  make  this 
cbfervation     probable,     784       Dr 
Prieftley's  obfervations  on  marine 
acid,     785       How    procured     by 
means  of  the  vitriolic,  786     Why 
its  diftillution  with   copperas  does 
not  fucceed,  787     To  procure  ma- 
rine acid  by  means  of  the  nitrous, 
788     By    diftilling  common    fait 
per  fe,  989     Marine  acid  depbio- 
gifticatcd  by  that  of  nitre,  or  by 
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manganefe,  790  Mr  Scheele's 
method  of  dcphlogifticating  it  by 
manganefe,  791  Properties  of  it 
when  dephlogifticated,  79a  Ma- 
rine acid  combined  with  alkaline 
falts,  793  With  vegetable  fix- 
ed alkali,  794  With  mineral 
alkali,  795     Volatile    alkali,  795, 

796  Combined      with      earths, 

797  With  metallic  fubftances, 
799  Dfffolves  and  volatilizes  the 
calx  of  geld,  ib.  With  filver,  801 
Diffolves  the  red  fdver  ore,  ib. 
Forms  luna  cornea  with  this  me- 
tal, 802,  803  With  copper,  804 
With  iron,  805  Volatilizes  this 
metal,  806  The  folution  of  iron 
in  this  acid  ufed  in  medicine,  807 
Sublimate  of  iron,  and  fal  ammo- 
niac   named  jlores     martiales,     808 

Solution  of  tin,  809  Of  great  ufe 
in  dyeing,  ib.  Volatilizes  the  me- 
tal, and  forms  with  it  the  fmoking 
liquor  of  Libavius,  810  With 
lead,  3li  Forms  with  it  plum- 
bum corneum,  812  With  quick- 
filver,  813  Forms  with  it  corro- 
five fublimate,  814,  et  feq.  See 
Corrofive.  Volatilizes  zinc,  820 
With  regulus  of  antimony,  821 
See  Butter.  Forms  a  fine  fympa- 
thetic  ink  with  regulus  of  cobalt, 
822  Combined  with  inflammable 
fubftances,  824  Marine  ether, 
ib.  Of  its  attraction  for  phlogi- 
fton,  825  Is  not  the  fame  with 
fluor  acid,  835  Expels  the  fluor 
acid,  2d  850  Purifies  fait  of  am- 
ber, 911  Phenomena  on  diffol- 
ving  vitriolic  falts  in  marine  acid, 
104 1  On  mixing  them  with  fo- 
lutions  of  calcareous  earth  in  ma- 
rine acid,  1042  Of  the  folution 
of  terra  ponderofa  in  it,  1053  Is 
not  neceffary  for  the  preparation 
of  aurum  fulminans,  1 117  So- 
lution of  cobalt  in  marine  acid, 
1302  Effects  of  manganefe  upon 
it,  1364  Exiftence  of  phlogifton 
in  it  proved,  138 1  Can  fcarcely 
unite  with  butter  of  arfenic,  1282 
Dephlogifticated  marine  acid  the 
only  folvent  of  platina,  13 19  U- 
fed  for  diftillation  of  fpirit  of  ni- 
tre, 737  Various  methods  of  ma- 
king marine  ether,  824  Method 
of  diftilling  the  acid  with  clay, 
1480  Effect  of  it  upon  phlogiftic 
matters,  148 1  Glafs  corroded 
by  it,  1482  Caufe  of  its  yellow 
colour,  1483  Effect  of  the  de- 
phlogifticated acid  upon  phlogiftic 
matters,  1485  How  to  make  ma- 
rine ether  from  the  dephlogiftica- 
ted acid,  i486. 

Marks,  chemical,  treated  of  551. 
Marmor  met  alii  cum, ~W\\\i.zx'm%  %  ex- 
periments on  it,  1060  Diffolves 
in  concentrated  vitriolic  acid,  1063 
Precipitated  from  it  unchanged 
by  vegetable  fixed  alkali,  1.064. 
May  be  decompofed  in  the  dry 
way  by  fait  of  tartar,  1065. 

Martial  -vitriol,  procured  by  precipi- 
tating copper  with  iron,  lefs  fit  for 
dyeing  than  the  common,  344. 
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Marrow  analyfed,  1430. 

Mathematical  fpecific  gravity  ex- 
plained, 373  The  mathematical 
fpecific  gravity  of  fpirit  of  nitre 
determined,  388. 

Mayer's  examination  of  the  fluor  a- 
cid,  84I,  &c. 

Melting  furnace  defcribed,  2d  605, 
et  feq.      See  Furnace. 

Menftr uum ,  a  quantity  of  it  retained 
by  fome  precipitates,  2jl. 

Mcnjlruum  fine  frcpitu,  a  liquor  for 
diffolving  goid,  1 1 19. 

Mer curias  dulcis,  how  prepared  from 
corrofive  fublimate.  814,  819 
Preparation  of  it  in  the  moift  way, 
1238. 

Mercurius  precipitatus  per  fe,  how  pre- 
pared, 1228. 

Mercurius  Trifmcgijtus,  the  fame  with 
Hermes  or  Siphoas,  an  Egyptian, 
the  founder  of  chemiftry,  3. 

Mercury,  of  its  precipitates,  236  Its 
folution  in  nitrous  acid  decompo- 
fed by  vitriolic  falts,  31 1  Vitriol 
of  mercury  decompofed  by  marine 
acid,  313  Why  corrofive  mercury 
is  precipitated  by  oil  of  vitriol, 
315  Examination  of  Dr  Prieft- 
ley's  experiment  concerning  the 
revival  of  mercury,  322  Why  fo 
much  of  the  metal  was  revived  in 
the  Doctor's  experiments,  323 
Why  copper  is  diffolved  by  folu- 
tion of  mercury,  336  Precipita- 
tions of  mercury  by  copper,  353 
Why  mercury  and  filver  precipi- 
tate one  another  from  the  nitrous 
acid,  2>55  Corrofive  fublimate 
cannot  be  decompofed  by  filver, 
though  mercury  can  decompound 
luna  cornea,  336  Why  precipi- 
tates of  mercury  and  alum  contain 
part  of  the  acid,  408  Of  mercury 
diffolved  in  vitriolic  acid,  485,  704 
See  Quictft l-ver .  Copper,  how  amal- 
gamated with  mercury,  1 15  2  Dr 
Lewis's  methods,  1153  A  cu- 
rious amalgam  with  verdigris,  ib. 
Cannot  be  united  with  iron,  11 62 
May  be  feparated  from  its  folution 
in  nitrous  acid  by  the  colouring 
matter  of  Prulfian  blue,  1205 
Ufes  of  the  amalgam  of  mercury 
and  tin,  1223  The  metal  parti- 
cularly defcribed,  1225  Is  fen- 
fibly  heavier  in  winter  than  in 
fummer,  ib.  How  purified,  1226 
Curious  mercuries  prepared  by  Mr 
Boyle,  1227  Is  calcined  into  a  ted 
powder,  by  being  expofed  to  a  con- 
fiderable  degree  of  heat,  and  to  the 
air  at  the  fame  time,  1228  Is  un- 
alterable by  a  gentle  heat,  or  by 
repeated  diftillatidns,  1229,  1230 
Explofion  by  its  vapours,  1 23 1 
Amalgamated  with  different  fub- 
ftances, 1232  Separation  of  the 
amalgamated  metal,  1233  Be- 
comes fixed  by  amalgamation  with 
gold,  1234  Suppofed  to  be  con- 
vertible into  water,  1235  The 
miftake  detected  by  Dr  Lewis, 
1236  How  to  amalgamate  it 
with  regulus  of  antimony,  1237 
Can   fcarce   be   united  with    pla- 


tina, 1345      Will  leave  platina  to 
unite  with  gold,  1346. 

Metallic  calces,  of  their  various  co- 
lours 192  Metallic  folutions  con- 
tain a  calx  of  the  metal  with  va- 
rious degrees  of  phlogifton,  214 
Phlogifton  the  caufe  of  their  co- 
lour, 218  Seme  metallic  faits  de- 
compofe  others,  224  Advanta- 
ges to  be  derived  from  the  exami- 
nation of  metallic  precipitates,  253 
Metallic  falts  infoluble  in  water 
without  an  excels  of  acid,  297  Of 
the  atti  action  of  metallic  calces  to 
phlogifton,  326  Of  finding  their 
fpecific  gravity,  327  Table  cf  the 
proportional  affinities  of  metallic 
calces  to  phlogifton,  329  They 
can  never  be  totally  dephlogiftica- 
ted by  acids,  407  Of  their  gene- 
ral properties,  519  Arc  foluble  in 
acids,  c  20  Compofed  of  an  earth 
and  phlogifton,  521  Their  calci- 
nation and  revivication,  522  In- 
creafe  of  weight  by  acids,  523 
Reafon  of  the  incteafe  of  weight 
in  metallic  calces,  524  Combi- 
nations of  them  with  acids.  See 
Acid  and  Metals.  Lapis  pondero- 
fus  fuppofed  by  Mr  Bergman  to  be 
a  metallic  earth,  967  Why  he 
fuppofed  the  acids  of  molybdana 
and  tunglten  to  be  metallic  earths 
973  Chemical  properties  of  the 
different  metallic  fubftances  in— 
veftigated,  1089,  et  feq  Effi.cts 
of  the  colouring  matter  of  Pruffian 
blue  on  metallic  calces.  1 192  Its 
effects  on  metallic  folutions,   1 193. 

Metals  may  receive  a  vaft  quantity 
of  heat  more  than  is  fuffkient  to 
bring  them  into  a  ftate  of  fufion, 
129  The  calces  of  the  perfect 
ones  reducible  without  addition,  a 
proof  of  the  nonexiftence  of  phlo- 
gifton, 140  Why  they  weigh  lefs 
in  their  metallic  than  in  their  cal- 
cined ftate,  150  Combine  with 
acids,  176  Separate  from  them 
again  on  the  addition  of  earths  or 
alkaline  falts,  177  Phenomena 
attending  their  folution  in  acids, 
1 80  Of  their  different  degrees  of 
folubility,  185  Their  folution 
attended  with  effervefcence,  188 
Ami  heat,  190  Yield  little  air 
after  they  have  been  calcined,  191 
Why  marine  acid  acts  on  fome  of 
theni  and  not  on  others,  198  Why 
fome  metals  are  more  foluble  than 
others,  199  Their  folutions  con- 
tain a  calx  of  the  diffolved  metal, 
214  Reafons  for  believing  that 
this  calcination  takes  place,  215 
Why  the  calces  of  the  perfect  me- 
tals may  be  reduced  without  addi- 
tion, 216  Phenomena  attending 
the  precipitation  of  metals  by  al- 
kaline falts,  220  Their  precipi- 
tation by  one  another  owing  to 
a  double  elective  attraction,  229 
Variations  in  the  order  in  which 
they  precipitate  one  another,  230 
They  contain  different  quantities 
of  phlogifton,  258  Difficulties  in 
determining  the  attractive  powers 
a 
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of  the  metals  to  acids,  296  Quan- 
tities of  the  different  metals  taken 
up  by  acids,  298  Metals  have  a 
greater  affinity  than  alkalies  with 
the  acids,  299  Why  alkalies  pre- 
cipitate the  metals,  300  Why 
the  metallic  earths  feldom  decom- 
pofe  falts  having  an  earth  or  alkali 
for  their  bafis,  304  Explanation 
of  the  table  of  affinities  of  the  acids 
to  the  different  metals,  316  Of 
the  quantity  of  phlogifton  contain- 
ed in  the  different  metals,  317 
Quantity  of  it  loft  by  metals  du- 
ring calcination,  331  Why  the 
metals  are  more  dephlogifticated 
by  mutual  precipitation  than  by 
direct  folution,  335  All  of  them 
diffolved  by  nitrous  acid,  338  In 
what  cafes  the  marine  acid  can 
diffolve  metals,  and  when  it  can- 
not, 340  Mr  Kirwan's  experi- 
ments on  metals,  451  Bcft  me- 
thod of  diffolving  them,  45a 
Wh3t  metals  are  calcinable,  and 
with  what  degrees  of  heat,  530 
Of  their  rufting,  541     Their  fu- 

■  Ability  increafed  by  mixture,  54a 
Their  folubility  increafed  by  calci- 
nation, 545  Effeds  of  fulphur 
on  them,  546  Of  their  divifion 
into  metals  and  fcmimetals,  547. 
Their  good  and  bad  qualities  as 
materials  for  chemical  veffels,  560 
Vitriolic  f?l  ammoniac  erroneoufly 
fuppofed  to  be  a  great  folvent  of 
metils,  634  Effects  of  vitriolic 
acid  on  metals,  691  etfeq.  Of  the 
nitrous  acid,  750  Of  the  marine 
acid,  799  Of  the  fluor  acid,  853 
Of  the  acetous,  872  Of  the  acid 
of  tartar,  894  Of  the  acid  of  fu- 
gar,  901  Of  the  phofphoric  acid, 
906  Of  the  acid  of  amber,  915 
Acid  of  molybdjena  has  no  fign  of 
any  metal,  964  Metals  diffolved 
by  hepar  fulphuris,  1025  Combi- 
nation of  volatile  alkali  with  me- 
tals, 1034  Their  properties  par- 
ticularly treated,  of,  1090  The 
fufion  .of  all  metals  promoted  by 
bifmuth,  1 25 1  Of  the  effects  of 
white  arfenic  on  them,  1277  Ef- 
fects of  regulus  of  arfenic  on  other 
metals,  1288  Combination  of 
metals  with  fulphur,  1403  Effects 
of  phofphorus  on  them,  1413 

Mioocofmic  fait,  how  prepared  from 
urine,  905  Mr  Margraaf's  ex- 
periments on  it,  606. 

Mitt,  of  its  acid,  974  Acquires  its 
greateft  acidity  by  ftanding  aTort- 
night,  ib.  Scheele's  method  of 
procuring  the  pure  acid  of  milk. 
976  Properties  of  this  acid,  977 
It  feems  to  be  of  the  acetous  kind, 
978  Milk  is  capable  of  complete 
fermentation,  979  How  to  pro- 
cure the  acid  of  fugar  of  milk,  980. 

Milled  lead :  the  advantages  of  ufing 
it  in  preference  to  fheet-lead  pre- 
carious, 1270. 

Mindereri  fpiritus  ;    how    to    cryftral- 

lize  it,  1515. 
Minium,  of  the  revival  of  lead  from 

it  by  inflammable  air,  324     How 

to 
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to  prepare  it  from  the  metal,  I2r.3. 

Mineral  alhali,  why  preferred  as  a 
precipitant  by  Mr  Bergman,  231 
Precipitates  platina  imperfectly, 
234  An  equal  quantity  of  ail  the 
mineral  acids  taken  up  by  vege- 
table fixed  alkali.  See  Acids.  How 
to  prepare  the  mineral  alkali  for 
experiments  on  the  precipitation 
of  metals,  429  Quantity  of  it  ta- 
ken up  by  the  dephlogifticated  ni- 
trous acid,  532  Excels  of  acid  in 
aluminous  ley  cannot  be  removed 
by  mineral  alkali,  630  Of  its 
combinations  with  the  different  a- 
cids.  See  Aceious,  Marine,  Vi~ 
triolic,  &c.  Difference  between  it 
and  the  vegetable  alkali,  1019 
Whether  mineral  alkali  can  fepa- 
rate  platina  from  its  folvent,  1329 
Fifty-fix  times  as  much  of  it  re- 
quired to  precipitate  this  metal  as 
of  vegetable  alkali,  ib. 

Mineral  Acids.      See  Acids. 

Mineral  waters  :  Mr  Woulfe's  tefc 
for  them,  1557.     See  Waters. 

Mifp'ukel    a  natural  regulus  of  arfe- 

~  nic,  1286. 

Mixtures ;  the  attractive  powers  of 
acids  determined  by  the  various 
degrees  of  heat  excited  by  them, 
277  Increafed  denfity  of  mix- 
tures accounted  for,  374  Time 
required  by  mineral  acids  and  wa- 
ter to  acquire  their  utmofr.  denfity, 
422  Phenomena  refuiting  from 
mixtures  of  the  different  acids,  al- 
kalies, and  neutral  falts,  with  one 
another,  1040,  etfeq. 

Molybdzna,  acid  of,  examined,  957 
How  to  reduce  the  fubftance  to 
powder,  958  Effects  of  the  acid 
of  arfenic  upon  it,  959  Violent 
action  of  the  concentrated  nitrous 
acid  upon  this  fubftance,  960  A- 
cid  of  molybdana  procurable  by 
fire  alone,  961  Its  chemical  pro- 
perties, 962  Is  capable  of  unit- 
ing with  phlogiston,  963  Shows 
no  fign  of  containing  any  metal, 
964  Properties  of  the  acid  ob- 
tained by  nitre,  965  Molybdae- 
ua  recompofed  by  uniting  its  acid 
with  fulphur,  966  Differences  be- 
twixt the  acids  of  tungP-ci  and 
molybd.-cna,  971  AT.  Pellcticr's 
experiments  on  this  acid  1497. 

Monnefs,  opinions  concerning  the  fluor 
acid,  833  Shown  to  be  erroneous 
by  Mr  Scheele,  834  Miftake  of 
Mr  Monnet  concerning  the  bafis 
of  fluor  fpar,  838. 

Morvcaus  miftake  concerning  the 
preparation  cf  Glauber's  ialt  from 
alum  detected  by  Mr  Kirwan,  642 

Mofes  fuppofed  to  be  well  fkiiled  in 
chemiflry,  4- 

Mucilage    of    vegetables    tonfidered, 
1452     Of  animals  the  fame  with 
jelly  or  glue,  J  45  4- 
Muriatic.      See  Marine. 
Naphtha,  a  fine  kind  of  mineral  oil 

defcribed,  144^- 
Steumanns  obfervations  on   the  pre- 
paration of  the   magiltery  of  bif- 
muth, 766. 
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Neutral  falts  compofsd  of  an  acid  and 
alkali,  172  One  for  difcovering 
iron  in  mineral  waters,  1 1 80  Pla- 
tina may  be  partly  precipitated  by 
fome  neutral  falts,  1331. 

Nezuton,  Sir  Ifxac,  his  fentiments  con- 
cerning heat,  31. 

NicbolfoHs  account  of  the  theories  of 
heat,  79  Anfwer  to  his  argu- 
ment concerning  vibration  as  the 
caufe  of  heat,  81  His  account  of 
the  capacities  of  bodies  for  con- 
taining heat,  &c.  113- 

^Jickd,  a  kind  of  femimetal,  of  its 
folution  and  precipitation,  242  Is 
precipitated  by  zinc,  358  Iron 
and  nickel  will  fcarccly  precipitate 
one  another,  359  Nickel  preci- 
pitates copper,  lead,  and  bifmuth, 
360  Throws  down  fome  hetero- 
geneous matter  from  cobalt,  363 
Of  its  folution  in  vitriolic  acid, 
493  In  the  nitrous  acid,  7  70  Ef- 
fects of  acid  of  arfenic  upon  it,  955 
The  femimetal  particularly  treat- 
ed of,  1306  Difcovered  by  Mr 
Cronftedt,  ib.  Effects  of  calcina- 
tion with  a  violent  heat  upon  it, 
1307  Of  fulphur  and  borax,  1308 
Of  hepar  fulphuris,  1309  Of  nitre, 
13 10  This  fait  feparates  all  the 
cobalt  in  the  femimetal,  1311 
Effects  of  fal  ammoniac  upon  it, 
1312  Of  nitrous  acid,  1313  Of 
volatile  alkali,  1314  Nickel  can- 
not be  obtained  in  a  ftate  of  puri- 
ty, 1315  Bergman's  opinion  of 
its  compofition,  13 16  Experi- 
ment  to   compofe   it    artificially, 

I3I7- 
Nitre  :  quantity  of  acid,  water,  and 
alkali  in  it,  determined,  391  Why 
it  is  fo  much  lighter  than  vitrio- 
lated  tartar,  416  The  ingre- 
dients of  which  it  is  compofed, 
420  Of  the  preparation  of  nitre, 
724  et  Jeq.  Difcovered  in  fome 
pk.ces  in  Podolia  in  Poland,  725 
In  Spain  and  America,  726  Re* 
quifites  for  its  formation,  727 
Cramer's  artificial  compoft  for  ma- 
king it,  7:8  How  prepared  in 
Hanover,  729  In  other  parts  of 
Germany,  730  In  France,  731 
Dr  Black's  conclufion  concerning 
its  nature,  732  Suppofed  to  be 
the  laft  effect  of  putrefaction,  733 
How  to  procure  the  fpirit  of  nitre 
by  means  of  vitriolic  acid,  735- 
Of  its  rectification,  -36  Different 
methods  of  diftilling,  737  Its 
ufes,  738  Prepared  from  the  ni- 
trous acid  and  vegetable  fixed  al- 
kali, 740  Cubic  nitre  formed 
from  this  acid  and  mineral  alkali, 
741  Enumeration  of  its  proper- 
ties and  ufes,  742,  743  Danger 
of  fwallowing  large  quantities  of 
it,  ib.  Is  purified  by  throwing  a. 
littk  fulphur  on  its  furface  while 
melted,  744  Calcareous  nitre, 
747  How  alkalized  by  charcoal, 
779  Clyffus  of  nitre,  780  Its 
acid  expelled  by  that  of  phofpho- 
rus,  907  And  by  that  of  amber, 
910.     And  by  the  acid  of  arfenic, 


930  Properties  of  the  acid  of 
molybdama  obtained  by  nitre,  965 
Alkalized  by  iron,  1206  And  by 
the  flowers  of  zinc,  1 2 49  Effects 
of  regulus  of  arfenic  on  nitre, 
1290  Effects  of  it  on  cobalt, 
1303  Oa  nickel,  1310  Is  ca- 
pable of  fcparathig  all  the  cobalt 
from  nickel,  1311  Effects  of 
manganefe  on  nitre,  1384  Of 
ph'ogifticated  manganefe  upon  it, 
13  ;o  M.  Berthoilet's  new  fait 
refembling  it,  2d  793  Method 
of  making  it  in  quantity,  1487 
Generated  in  fome  cafes  without 
putrefaction,  1478. 
Nitrous  acid,  the  moft  violent  of  any 
in  its  operations,  181  Renders 
the  calces  of  metals  almoft  info- 
luble,  196  Why  it  precipitates  a 
folution  of  tin  or  antimony,  400 
Is  more  obvioufly  changed  than 
vitriolic  by  the  addition  of  phlo- 
gifton,  203  Vitriolic  falts  decom- 
pofed  by  it,  275  Contains  lefs 
fire  than  the  vitriolic  acid,  278 
On  the  expulfion  of  it  by  the  vitrio- 
lic acid,  280  By  a  fmall  quantity 
of  dilute  vitriolic  acid,  282  Re- 
ceives fire  from  the  vitriolic  during 
its  expulfion,  284  Of  the  decom- 
pofition  of  vitriolated  tartar  by  it, 
285  Vitriolated  tartar  cannot  be 
decompofed  by  dilute  nitrous  acid, 
287  Nitrous  falts  decompofed  by 
marine  acid,  292  Marine  falts 
by  the  nitrous  acid,  293  Ni-- 
trous  acid  attracts  filver  more  than 
fixed  alkali,  301  Nitrous  folu- 
tions  of  mercury  decompofed  by 
vitriolic  falts,  311  Nitrous  acid 
diffolves  all  metals,  though  it  has 
lefs  affinity  with  them  than  the 
vitriolic  or  marine,  338  Why 
mercury  and  filver  precipitate  one 
another  from  the  nitrous  acid,  355 
Regulus  of  arfenic  precipitated  by 
bifmuth  from  the  nitrous  acid,  369 
This  acid,  when  pure,  cannot  be 
made  to  exift  in  an  aerial  form, 
383  To  find  the  fpecific  gravity 
of  pure  nitrous  acid',  386  Quan- 
tity of  mineral  alkali  taken  up  by 
dephlogiiHcated  nitrous  acid,  432 
Quantity  cf  ingredients  in  nitrous 
f'elenite,  440  In  nitrous  Epfom, 
444  Of  pure  earth  of  alum  taken 
up  by  it,  449  Of  iron  diffolved 
by  it,  458  Quantity  of  nitrous 
air  obtained  from  this  folution, 
459  Nitrous  acid  cannot  ait  up- 
on iron  in  fuch  a  dilute  ftate  as  the 
vitriolic,  46 1  Of  copper  diffol- 
ved by  the  nitrous  acid,  468  Tin 
diffolved  by  it,  472  Of  lead  dif- 
folved in  nitrojs  acid,  476  Sil- 
ver with  nitrous  acid,  479  Calces 
of  gold  foluble  by  it,  483  Can- 
not diffolve  gold  according  to  Mr 
Kirwan,  484  Zinc  with  nitrous 
acid,  488  Lefs  metal  diffolved 
by  concentrated  than  by  diluted 
nitrous  acid,  489  Effects  of  this 
acid  on  nickel,  494  On  regulus 
of  antimony,  500  On  regulus  of 
arfenic,  503  Effcrvefecnce  between 
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nitrous  and  fulphureous  fumes, 
626  Experiment  relating  to  the 
cenverfion  of  the  vitriolic  into  the 
nitrous  acid,  720  lnconclufive, 
72 r  Of  its  origin,  2d  722  At- 
traction for  phlogifton,  its  diftin- 
guifhing  characteriftic,  734  How 
to  extract  it  by  means  of  the  vi- 
triolic, 735  How  to  purify  it 
from  any  vitriolic  taint,  736  Of 
diftilling  it  with  different  fubftan- 
cts    containing   the  vitriolic  acid 

737  Of  its  ufes,  and  the  method 
of  diftilling  it  in   the  large  way, 

738  Procured  of  a  blue  colour  by 
means  of  arfenic,  739  Of  its 
combination  with  alkaline  falts, 
740  Forms  common  nitre  with 
the  vegetable  alkali,  ib.  Cubic, 
nitre  with  the  mineral,  741  Ni- 
trous Bmmoniac  with  volatile  al- 
kali, 745  Of  its  combination  with 
earths,  747  Forms  calcareous  nitre 
with  quicklime  or  chalk,  ib.  It 
decompofed  by  quicklime,  7*48 
Forms  Baldwin's  phofphcras  with 
it,  749  Produces  aftringent  com- 
pounds with  earth  of  alum,  and 
purgative  ones  with  magnefia, 
ib.  Of  its  combination  with  me- 
tals, 7J0  Is  capable  of  diffolving 
gold  in  fome  cafes,  ib.  Diffolves 
and  cryftallizes  with  filver,  7JI 
Forms  lunar  cauftic  with  it,  752 
Diffolves  and  cryftallizes  with  cop- 
per, 757  Corrodes,  and  acts  vio-- 
lently  upon  iron,  but  fcarcely  dif- 
folves it,  7J9  Diffolves  tin  in  ve- 
ry fmall  quantity,  760  Forms 
a  violently  decrepitating  fait  with 
lead,  761  Diffolves  quickfilvcr 
in  great  quantity,  763  Purified 
by  dillillation  from  this  metal, 
from   vitriolic    or    marine    acids, 

764  Readily   diffolves   bifmuth, 

765  And  zinc,  767  Corrodes 
regulus  of  antimony,  768  Dif- 
folves cobalt,  nickel,  and  arfenic 
76;,  770  AiTords  a  method  of 
difcovering  cobalt  in  ores,  7 70 
Thickens  exprciTed  oils,  711 
Forms  ether  with  fpirit  of  wine, 
TJo^et-feij.  Of  its  decompofitiou 
by  phlogiffen,  778  Takes  fire 
with  fome  eilcntial  oils,  ib  How 
to  procure  marine"  acid  by  its 
means-,  788  Dephlogifticates  thi.i 
acid,  790  Fluor  acid  procured  by 
its  means,  2J  ojo  Effects  of  it 
on  fait  of  amber,  912  Arfenic 
decompounded  by  it,  918  Vio- 
lent action  of  it  on  molybdaena, 
960  Effects  of  diffolving  vitrio- 
lic falts  in  it,  1040,  1042  Forms 
fine  cryftals  with  terra  ponderofa, 
1066  Is  not  ncceffjry  for  the 
preparation  of  aurum  fulminans 
1 1 17  Effects  of  ic  on  arfenic 
mineralized  by  fulphur,  1 280  Re- 
gulus cf  cobalt  combined  with  it, 
1301  Its  effects  on  nickel,  1313 
Explanations  of  its  effects  on  man- 
ganefe, 1380  Of  d'gefting  phlo- 
gifticated  mangantfe  with  pure  ni- 
trous acid,  1393  Camphor  de- 
compofed by  it,  14  i4    Procurable 
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by  means  of  fpirit  of  fait,  737 
How  to  procure  the  dephlogiiti- 
cated  kind,  938,  1475  Lavoifier's 
account  of  the  conllituent  parts  of 
nitrous  acid,  1473  Mr  Caven- 
difh's  account,  1474  How  to  fct 
charcoal  on  fire  by  means  of  it, 
1476  Remarkable  effects  of  it, 
on  blood,  1477  Mr  Scheele's  ex- 
periments with  it  on  various  fub- 
■ftances,  15 1 3  Volatile  alkali  pre- 
pared from  nitrous  acid  and   tin, 

1553- 

Some  late  experiments  of  Dr 
Prieftley,  have  fnown,  that  though 
nitrous  acid  is  produced  from  the  de- 
compofition  of  dephlogillicated  and 
phlogifticated  air,  by  taking  the  elec- 
tric fpark  in  the  mixture,  it  is  like- 
wife  produced  by  the  more  rapid 
decompofition  of  combuftion,  when 
inflammable  air  is  made  ufe  of  in- 
itead  of  the  phlogifticated  kind.  In 
this  cafe,  though  phlogifticated  air 
ihould  happen  to  exifb  in  the  mix- 
ture, it  is  not  in  the  leaft  affected  by 
the  procefs,  but  remains  after  the 
combuftion  of  the  others,  juft  as  it 
was;  nay,  the  Doctor  obferves,  that 
by  the  addition  of  phlogifticated  air, 
'the  quantity  of  nitrous  acid  produ- 
ced is  fo  far  from  being  augmented, 
that,  it  is  much  diminifhed.  The  a- 
cld  in  thefc  proceffes  always  appears 
to  be  extremely  volatile,  infomuch 
that  fome  part  of  it  conftantly  efcapes. 
No  liquor  at  all  was  cor.denfed  when 
the  explofions  were  made  in  quick 
fucccifion,  even  though  the  veffel  ne- 
ver became  hotter  than  the  hand.  In 
another  procefs,  the  atmofpheric  air 
was  perfectly  excluded,  while  the 
pureft  dephlogifticated  air  was  pro- 
duced from  one  of  the  materials  em- 
ployed, viz.  precipitate  per  fe.  In 
this  experiment  he  found,  that  a  con- 
fiderable  quantity  of  fixed  air  was 
joroduced,  and  that  the  water  be- 
came acid  by  the  abforption'of  it. 
He  concludes,  therefore,  on  the 
whole,  that  a  mixture  of  dephlogi- 
fticated and  inflammable  air  always 
produces  an  acid  by  combuftion  ;  but 
that,  when  they  are  in  their  nafcent 
ftate,  the  atrial  acid  is  generated ; 
when  both  are  completely  formed 
previous  to  the  experiment,  the  ni- 
trous acid  appears. 

Miirous  air  :  Why  it  does  not  unite 
.with  water,  204  Quantity  of  it 
produced  by  folution  of  iron  in  ni- 
.trous  acid,  459  Quantity  of  phlo- 
gifton contained  in  it,  505. 
Objects  of  chemiflry,  how  diftin- 
guifhed  from  the  agents,  22  How 
claffed,  163. 
6il  of  vitriol  precipitates  corrofivc 
fublimate  from  water,  and  why, 
315      Kirwan's  experiments  on  it, 

395  Why  the  dilution  of  it  is 
neceffary     in     thefe     experiments, 

396  Quantity  of  fixed  air  in  oil 
of  tartar,  414  Why  oil  of  vitriol 
and  iron  produce  vitriolic  air,  455 
Combination  of  oil  of  vitriol  with 
common  oil,  712     Oil  of  arfenic, 


how  prepared,  823  Effects  of  oil 
of  vitriol  on  fait  of  amber,  913 
Effects  of  mixing  oil  of  turpentine 
with  arfenical  acid,  923  Of  oil 
of  vitriol  by  diftillation  with  the 
fait  compofed  of  alkali  and  the  co- 
louring matter  of  Pruffian  blue, 
1191  Oil  fuppofed  by  Hombcrg 
to  be  obtained  from  flowers  of 
zinc,  1243  Tne  mitlake  difco- 
vered  by  Neumann,  ib.  Another 
capable  of  diffolving  gold  and  fil- 
ver  leaf  by  Mr  Hellot,  1444  Ef- 
fects of  oil  olive  on  manganefe, 
1387  Camphor  -  foluble  in  oil, 
1425  Quantity  of  effential  oil 
obtained  from  turpentine,  1437 
This  oil  very  difficult  of  folution, 
1433. 

Oils  expreffed,  thickened  by  nitrous 
acid,  771  Effential,  fired  by  fpi- 
rit  of  nitre,  778  Fixed  alkalies 
combined  with  expreffed  oils,  1026 
With  effential  oils,  1027  Eead 
fuluble  in  oils,  12  r6  Of  the  com- 
bination of  phofphorus  with  effen- 
tial oils,  141 2  Chemical  proper- 
ties of  oils  treated  of,-  1419,  et  feq. 
Effential  oils,  ib.  Empyrewmatic 
oils,  1426  How  to  purify  ran- 
cid oils,  1431. 

Operations  in  chemiftry  defcribed, 
with  directions  how  to  perform 
them,  554,  et  feq. 

Ores  :  Bergman's  account  of  the  a- 
luminous  ores  in  Sweden,  651 
Alum,  fulphur,  and  vitriol,  ex- 
tracted from  the  fame,  659  How 
to  difcover  cobalt  in  ores  by  means 
of  the  nitrous  acid,  770. 

Orpiment  formed  of  fulphur-  and  ar- 
fenic, 1279. 

Oyfur-Jhells,  of  their  phofphoric  qua- 
lity, 1087. 

Papin's  digefter  defcribed,  567. 

Patacelfis,  account  of  him,  14  Hi- 
itory  of  chemiflry  fince   his  time, 

15- 

Peat  analyfed,  1440. 

Pelhtier,  M.  his  method  of  rectify- 
ing ether,  1471  His  experiments 
on  molybdxna,  1497- 

Pelicon,  an  obfolete  chemical  veffel 
defcribed,  566. 

Pentland  Hills,  marmor  metallicum 
found  near  them,  1060. 

Pcrfccr  metals.      See  Metals. 

Peruvian  balfam,  yields  acid  of  ben- 
zoin, 1532. 

Petroleum,   or  rock  oil,  account  of  it, 

I443- 

Philofopbic  fal  ammoniac,  compofed  of 
vitriolic  acid  and  volatile  alkali, 
633. 

Phlogijlic  matters :  effect  of  marine 
acid  upon  them,  148 1, 

Phlogifticated  alkali,  quantity  of  pre- 
cipitate obtained  from  manganefe 
by  it,  357  Phlogifticated  air  an  in- 
gredient in  the  nitrous  acid,  2d,  72a 
How  prepared,  1028  Lofes  its 
alkaline  properties,  1168  Cannot 
precipitate  arfenic  except  from  ma- 
rine acid,  1273  Phlogifticated  ni- 
trous acid  diffolves  manganefe, 
I323- 


phlugijlon  :  Of  its  exiftence,  27,  136 
Denied  by  M.  Lavoifier,  137 
Arguments  sgainft  it  from  the 
increafed  weight  of  metals  by  cal- 
cination, 138  From  the  reduc- 
tion of  the  calces  of  perfect  metais 
without  addition,  140  The  dif- 
putes  on  this  fubject  muft  foon  be 
entirely  decided,  143  Objections 
from  its  invifibility  and  fuppofed 
want  of  gravity, 144  Commonchar- 
coal  and  phlcgiilon  the  fame,  145 
Decifive  proofs  of  its  identity  from 
Prieftiey's  experiments,  146  Too 
much  phlogifton  prevents  the  heat 
of  a  fire  from  being  intenfe,  158 
Solution  fiimttimes  promoted  by 
abitracTing  part  of  the  phlogi- 
fton, 186  But  totally  prevented 
by  taking  away  too  much,  as  ex- 
emplified in  manganefe,  187 
Hindered  by  too  great  a  quantity 
of  phlogifton,  194  Is  the  caufe 
of  colour  in  metallic  folutions, 
218  Attraction  of  phlogifton 
fuppofed  to  be  the  caufe  of  caufti- 
c;ty,  219  Metals  contain  differ- 
ent quantities  of  it,  258  Of  the 
phlogifton  contained  in  the  differ- 
ent metals,  317  Method  of  cal- 
culating this  quantity  exemplified 
in  reguius  of  arfenic,  318  -  Table 
of  the  quantities  of  phlogifton  in 
different  metals,  319  Of  the-  at- 
traction of  metallic  calces  to  phlo- 
gifton, 326  Whence  their  va- 
rious degrees  of  affinity  to  phlogi- 
fton may  be  determined,  328 
Table  of  their  proportional  affini- 
ties to  phlogifton,  329  Quantity 
of  it  left  by  them  during  calcina- 
tion, 331  Their  affinity  to  the 
deficient  part  of  their  phlogifton, 
332  Increafe  of  the  attraction  of 
the  calx  of  iron  to  phlogifton  de- 
m'Miftrated,  342  Quantity  of 
phlogifton  contained  in  nitrous 
air,  505  In  fixed  air,  2d  505  In 
vitriolic  acid  air,  506  In  fulphur, 
507  In  marine  acid  air, 509  Attrac- 
tion of  marine  acid  for  phlogifton, 
825  Union  of  phlogifton  with  a- 
cid  of  molybdtena,  963  Is  re- 
markably difpofed  to  fly  off  from 
hepar  fulphuris,  IO24  Combined 
with  fixed  alkalies,  1028  Suppo- 
fed  to  exift  in  the  colouring  matter 
of  Pruffian  blue,  1196  Is  ftrong- 
ly  attracted  by  manganefe,  1372 
Gives  a  white  colour  to  manga- 
nefe, 1373  Some  phlogifton  na- 
turally contained  in  this  fubftance, 
1374  Proof  of  its  exiftence  in  the 
muriatic  acid,  1381  Sulphur  de 
compofed  by  a  fupe.rabundance  of 
phlogifton,  1.401. 

Phofphoric  acid,  found  in  the  refiduum, 
of  ether,  2d  722  Expels  that  of 
fiuor,  ad  850  This  acid  particu- 
larly treated  of,  904,  et  fq.  Ex- 
pels the  acids  of  vitriolated  tartar, 
nitre,  and  fea-falt,  907  Can  fcarce- 
ly  diffolve  manganefe,  1 36  7  Of 
phofphoric  earths,  iq3  i  ,  etfeq-  Sur- 
prifing phofphoric  quality  of  oyfter- 
fhells,  1087     By. whom  difcover- 


ed,  1086      Found  in  vaft  quanti- 
ties in   the  mineral  kingdom,   ib. 
In  vegetables  and  the  gaftric  juice 
of  animals,  ib. 
Phofphoric   liquor,    curious    one    from 
arfenic  and  vinegar,  2d,  057,  ijai. 
Phofphorus  of  Baldwin  prepared  from 
nitrous  acid  and  calcareous   earth, 
749  _     Phofphorus     feintillans,     of 
marine  acid  and  calcareous  earth, 
797     Bolognian  phofphorus,  1081 
How     rendered     luminous,    1082 
Analyfed,    1083      Phofphcrus    of 
urine,  1406      Mr  Margraaf's  pro- 
cefs for  making  it,  1407      Recti- 
fication of  this  phofphorus,    1408 
The  procefs  for  making  it  fonie- 
times    dangerous,     1409       Liquid 
phofphorus,  how   prepared,   1410 
Experiments  with   phofphorus  on 
fpirit  of  wine,  1411      With  effen- 
tial oils  and  acids,  1412     Mr  Mar- 
graaf's experiments  with  it  on  me- 
tals,  1413      Canton's  phofphorus, 
1414  Homberg's  phofphorus,  1415 
etfeq.      See  Pyrophorus. 
M.  Pelletier  has  now  difcovered  a 
method  of  uniting  phofphorus,  with- 
out any  decompofition,  with  all  the 
metals,   though   he    cautions  againft 
the  danger  with  which  the  procefs  is 
attended.     Gold  is  phofphorated  by- 
mixing  half  an  ounce  of  its  calx  with 
an  ounce  of  phofphoric  glafsand  about 
a   grain   of  powdered   charcoal  ;   the 
whole  is  then  put  into  a  crucible,  the 
compofition    covered    with    a    little 
powdered  charcoal,  and  a  degree  of 
heat   fufficient  to  fufe  the  gold   ap- 
plied.     A  great  many  phofphoric  va- 
pours  arife,   but    part    are  '  detained, 
and  unite  v.'ith  the  gold  which  is  left 
at  the  bottom  of  the  crucible.     The 
metal   by  tins  operation  lofes  its  co- 
lour, becomes  whitifh,  breaks  under 
the    hammer,  and   has   a   cryftalline" 
appearance.     By  continuing  'the  fire 
a  long  time  the  phofphorus  would  be 
entirely  diffipatcd.     The  quantity  of 
phofphoric   glafs-  and    charcoal   juft 
mentioned  is  fufficient  to  phofphorate 
a    whole   ounce   of  platina.     By   an 
hour's  calcination  in  a  crucible,  the 
metal   is   converted    into  a   blackifh 
mafs  refemblmg  filvcr,  weighing  up- 
wards of   an    ounce,  and    of  which 
the  lower  part  confifis  of  cubical  cry- 
ftals.      NotwithP.and;'ng  this  change, 
however,  the    quantity   of   phofpho- 
rus united  with  the  platina  is  very 
inconfiderable  ;  for  from    12  ounces 
of  the  metal,  and  as  much  phofpho- 
ric  glafs,   only    12    ounces   and  five  - 
grains  of  the   phofphorated  metallic 
mafs    was    obtained.       It    was    very 
brittle,  but  of  confiderablc  hardnefs ;  * 
was  not  attracted  by  the  magnet,  and 
by  expofure  to  a  ftrong  fire  parted  • 
with  the  phofphorus  it  had  been  com- 
bined   with.      He  obferves,  that  all 
the  metais  lofe   their  malleability  by  ■ 
combination    with     phofphorus,     ex- 
cepting tin   and  lead ;  and    the  refi- 
duum of  the  matter  which  has  once 
phofphorated  a  metal,  will  ferve  again 
for  the  fame  purpofe. 

The 
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forge  heat,  1353  This  fufion  fup- 
pofed  by  \  lacquer  not  to  be  perfect, 
1354  Attempts  to  purify  platina 
by  cupellation,  1355  Of  the  pof- 
fibility  of  adulterating  gold  with 
it,     1356       Methods  of   detecting 


The  fait  formed  by  a  combination 
■of  the  phofphoric  acid  with  mineral 
alkali  is  found  to  be  an  ufeful  purga- 
tive, and  as  fuch  is  now  brought  into 
pra<tice. 

Mtffrs  Struve  ami  Marquart  are 
faid  to  have  difcovered,  that  the  ga- 
ftric  juice  of  animals  is  compofed  of 
the  phofphoric  acid  and  volatile  alka- 
li ;  and  Mr  Struve  has  compofed  a  li- 
quid from  thefe  two  ingredients  Pliny?,  account  of  the  origin  of  glafs- 
which  acts  in  a  limilar  manner  on  a-  making,  7. 
i&mentary  matters.  Plumbum  comeum   formed   of  marine 

Pitcoal  analyfed,  1447.  acid  and  lead,  812. 

iPlalina  not  partly  compofed  of  iron,  Podolia,    in    Poland  :    nitre  found  in 

254       An    excellent   material    for       the  earth  in  that  country,  725. 

chemical  veffels,  387   Mr  A  chard's  Polar  regions:    the    excefiixe    cold   of 

method  of  making  crucibles  of  its       winter,  how  mitigated,  98. 

calx,  ib.      Effects   of  acid   of  ar-  Poland .     See  Podolia. 

ftnic  upon  it,  943      Is  the  heavier!  Ponderous  fpar  formed  of  terra  ponde- 


I 


S     T     R     Y. 

tions  of,  and  by  regulus  of  anti- 
mony, 36J'  Of  and  by  arfenic, 
368  Of  regulus  of  arfenic  by 
bifmuth,  369  And  by  copper, 
370  The  operation  of  precipita- 
tion defcribed,  570. 
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this  fraud  if  it  fhould  be  practifed,  Prefervatives  of  zvood,  62I. 

1357      Platina    moft    eafily   difco-  Preffu  -e  of  the furrouding  /W  a  mean 

verable  by  its  great  fpecific  gravi-       of  retaining  fire  in  bodies,  $$. 

Priefdey:    difpute    betwixt    him   and 
Lavoifier,  T41     Identity  of  phlo- 


ty>  I35< 


Quicklime  a  calcareous  earth  depi   . .  ' 
of  its  fixed  air,  511      Decomp 
fpirit  of  nitre,  748     Is  the  bafis  of 
fluor  fpar,  837      Effects  of  it  on 
fait  of  amber,   947 

ghricljilver  fometimes  produced  from 
lead,  12,  762  Its  combination 
with  acids.  See  Mercury.  How 
to  obtain  a  perfectly  faturated  fo- 
lution  of  it  in  nitrous  acid,  1203 
Quickfilvcr,  fulminating,  3d  903. 


■of  all  metals,.  1318     Infoluble  ex- 


cept   by   dephlogilucated    marine 
acid,  I319     Found  in  fmall  grains, 


rofa  and    vitriolic   or    aerial    acid, 

lOJ  I      Sec    Terra  ponderofa.      Ana- 

lyfis  and  properties  of  the  aerated 

1320      Bergman's  experiments  on       kind,  1057. 

it,    1321     Cryftals  of  it  car.  he  de-  Portable  furnaces,  600,  etfeq.    See  Fur- 
•compofed  by  the  mineral,   but  not       naccs. 

the    vegetable    fixed   alkali,     1322  Porcelain  veffels  of  ufe   in   chemiftry, 
•Soluble   in  aqua  regia  n/ade  with       563,   591        Reaumur's  porcelain 
nitrous    acid    and    fea-falt,     1323       recommended,   J92 
In  one  made  of  nitre  and  fpirit  of      experiments  upon  it,  593. 
ialt,    1324     Solution  of  tfie  calx  in  Pott's  directions  concerning  crucibles, 
marine  acid  lets  fall  a  cryft<diine       588      His  melting;  furnace  defcri- 


gifton  and  charcoal  given  by  his  Quiefcent  affinities  defined,  "267. 
experiments,  146  Kirwan's  ex-  Radical  vinegar  differs  from  the 
animation  of  his  experiment  con-  common  acetous  acid,  IT28  In- 
terning  the   revival   of    mercury,       flammable  fpirit  produced  from  if, 

322  Why  fo  much  of  the  metal        1544. 

was  revived   in    his   experiments,  Rancid  oils  purified  by  churnino-  with 

323  Kirwan's  remarks  on   thefe       water,  143 1. 

experiments,  325      His  method  of  Realgar,     or    red    arfenic,     prepared 
procuring  the  fulphureous  vitrio-       from  arfenic  and  fulphur,   1279. 
lie  acid,  711     His  obfervations  on  Reaumur's  porcelain    pi    parsd   by   cc- 
marine    acid,     785       Experiments        mentation  of  green  glafs,  592     Dr 


on  converting  the  fluor  acid  into  a 
kind  of  air,  837  His  experiments 
on  the  vegetable  acid  air,  883. 
Privation  of  beat  totally  :  Mr  Kirwan's 
theorem  for  finding  the  point  of  it, 
114. 
Dr  Lewis's  Pruffian  blue  a  preparation  of  iron, 
1 163        Dr   Woodward's    receipt 


Lewis's  obfervations  on  the  ree> 
thod  of  making-  it,  593  Ar.  ex- 
cellent materia]  fur  chemical  1  '- 
fek,  ib.   And  for  levigating  planes, 

599  His  method  of  rendering 
lead  fonorous,  1211  Flint  for  an 
improvement  of  the  fhape  of  bells, 
ib. 


powder  on  the  addition  of  vege- 
table alkali,  1325  Put  not  the 
nitrous  folution,  1326  This  pre- 
cipitate a  kind  of  triple  fait,  1327 
Whether  mineral   alkali  can  fspa- 


bed,  606  See  Furnace.  His  ob- 
fervations on  the  decompofition  of 
nitrous  acid  by  quicklime,  748 
His  cxperments  on  the  fait  of  am- 
ber, 909. 


rate  platina  from  its  folvcnt,    1328  Precipitate,   infoluble,   thrown    down 


Fifty-fix  times  as  much  mineral 
alkali  as  of  vegetable  requifite  for 
the  precipitation,  1329  Effects 
of  the  volatile  alkali  on  the  folu- 
tion, 1330  The  metal  partly 
precipit:ible  by  neutral  falts,   1331 


by  caultic  alkali  from  folution  of 
terra  ponderofa,  1056  Pheno- 
mena on  diftilling  metallic  preci- 
pitates thrown  down  by  Pruffian 
alkali,  1198  Precipitate  of  plati- 
na vitrified  by  M.  Jieaume,  135*2. 


for  making  it,   1 1 64     Mr   Geof-  Re-d  lead,  how  prepared,    1 213. 
froy's    theory,      1 1 65  Amufcng  Red  precipitate,  of  mercury,  h.OW  $reptL~ 

phenomenon    in    the    preparation,       red,  764. 

1166  Macquer's  theory,  1167  Reduclion  of  metallic  calces,  without 
Some  blue  produced  by  the  com-  addition,  an  argumenc  againft  the 
mon  alkalies,  1170  Mr  Scheele's  exiilence  of  phlogifton,  140  The 
invefligation  of  it,  1171,  etfeq.  phenomenon  explained,  320 
Pruffian  blue  y  ields  volatile  alkali  Regulus.  See  Antimony,  Arfr<:'c,  and 
by  diftillation,  1197     Appearances        Cobalt. 

on     diftilling     other     precipitates  Reid,    Dr,    his    obfervations   on    the 
thrown  down  by  the  Pruffian  alka-       temperatures  of  bodies,  50. 
li,  M98     Appearances  on  diftilling  Relative  heat  explained,  3!'. 
Pruffian  blue  accounted  fors   1203.  Refms  analyfed,   1432    -Ire  only  bal- 
See  Colouring  matter.  fam's  thickened  by  evaporation,  ib. 


Triple  faits  formed  by  this  metal,  Precipitates,  why  fometimes   thrown  Pulvis  Algaroth,  the  moft  proper  ma-  Retort,   a   chemical  veffel,  defcribed, 

down  by  acids,  221      By  the  per-       terial    for     emetic     tartar,     1259  o. 

feet  neutral  falts,    222    By  a  triple        Objection'to   its   ufe,    1260      The  Rtviwficdthn    of -metals,   how   accora- 
combination,    223      Various   pre-       objection  removed  by  Mr  Scheele,       pliihed,  522. 

cipitates   of  gold,    233        Of  the       1261,1262.    Sec  Alga  roth.     Pulvis  Rinmans  method  of  burning  the  orei 
caufe  of  fuch  great  variations   in       fulminans,  how  prepared,  i4°5-  of  alum,   668. 

the    weights   o:    precipitates,    248   Purification  of  quickfilvcr.     See  Mercn-  Ro.tji  ires,  ufes  of  it,  662, 

Arguments  in  favour  of  the  weight   ry  and  Puiclflver.  etfeq.       See   A!: 

of    precipitates   being   augmented  Putrefaclion :  nitre  fuppofed  to  be  the  RoLinfou,    Mr,     of    (Jlafgow,    deter- 
by  the  matter  of  heat,    249      A       laft  effect  of  it,  733     Not  always       mines  the  boiling  point  of  water 

neccfTary  for  the  production  of  ni-       in  vacua,    123 
tre,  1478.  Roch-alum,  whence  that  name  is  de- 

Pyrites,     how    to    extract    green    vi-        rived,  638. 

triol  from   it,   619       Its   prefence  RcchAU  fit  formed  of  cream  of  tartar 

the  only  requifite  for  the  produc-_      and  mineral  alkali,  801.      Scheclc'i 

(ion  of  alum,  >'  od  of  preparing  it,  ib. 

Pyrometer,  an  inftrument  for  meafu-  Royal     Society,    when     founded,      19 

ring  the  expanfion  of  bodies,  103.         This   and   other  focieties    of    the 

another  owing  to  a  double  elective  Pyropborusof  Hbmherg,   1415       Beft       kind   has  been  of  great  advantage 

attraction    229     Ufe  of  the  tables     'formed  of  alum  ana  fugar,  14.16.       to  chemiftry,    ib 

and    calculations   for    knowing   a       Is-not  injured  by  expolure  to  -light,  Rufing  of-m         •      lained,  541      Tin 

the  phenomena  of  precipita-       14T7      Theory   of    its   accenfion,       lefs   liable   to  this  defecl  than  iron 


32     Platina  the   moft  infufible 

nee  in  the  world,  1333  Firft 
melted  by  a  burning  mirror,  1334 
May  be  vitrified  by  electric  fire, 
1335  l-s  precipitate  fufible  in  a 
common  forge,  1336  This  pre- 
cipitate, or  even  crude  plal 
fufible  by  the  afihtance  of  flurccs, 
1337  Alloyed  by  Dr  Lewis  with 
other  metals,  1338  With  gold, 
S039  With  filver,  1340  Cop- 
per confi./arably  improved  by 
union  with  it,  .1341  It  unites 
moft    readily   with    zinc,       1342 


quantity  of  the  menftruum  retain- 
ed by  fome  precipitates,  251 
Table  of  different  ones,  259  Why 
thofe  of  mercury  and  alum  con- 
tain part  of  the  acid,  408. 


And  with    the  compound   metals,  Precipitation:    phenomena    attending 

*S43       The    compound    of    brafs 

and  platina  a   proper  material  for 

fpecuhuns,    1344     It  can  i'carce  be 

united  with  mercury,  1345     Is  de- 

fertcd    by   mercury  wdien   gold  is 


that    of  metals   by  alkaline   falts, 
220     Their    precipitation  by  one 


added,  1346  May  be  united 
with  forged  and  calt  iron,  1347 
And  with  tin,  lead,  or  bifmuth, 
I348  May  be  melted  by  means 
of  arfenic,  1349  The  poffibility 
of  uniting  it  with  mercury  denied 
by  Fourcroy,  1350  Inconfiftence  in 
his  account  of  its  hardnefs,  135 1 
Precipitate  of  platina  vitrifiedby  M. 
Ceaume,  1352  The  precipitate  by 
.fal  ammoniac  fufible  in  a  ftrong 


P 


tion,  33;     W-hy  mutual  prec'pita-       1418.  or  copper,  1*23. 

tion    dephlogifticates    the     metals  Quadruple  salts,  how  formed,  273.  Saccj.  mid,    how  prepared, 

more    than    direct    folution,     335   Quantity   of  beat,   difficulty   of  deter- 

Precipitations  by  had,    352       Of 


mercury  by  copper,  3  ^3  Of  nickel 
by  zinc.  358  Of  copper,  lea  !, 
and  bifmuth,  by  nickel,  360  Of 
cobalt  by  iron,  362  Of  fome 
heterogeneous  matter  from  co- 
balt  by   nickel,   363       Prcci.pita- 


U 
It  cannot  be  uled      ivot  eafily  (i  1   1 1)  fire,  and  bnrna 
in  the  common  acceptation  of  the  .   ib. 

word  with  regard  to  fire,  71      It  S  rni,    its    folution    d> 

cannot  be  determined  by  Dr  Cleg-       I  roys  th  t  ol    green  vitriol,   ioj.j, 


i  bypothefis,  76       Is    i. 
fible  to  be.  determinod-in-any  ■  a 

112-     • 


and   folution  of  tin,   IC45     How 
red  hum  lead,  877     An  in- 
:  procurable  from  it 
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by  diftilkton,   E78     A   particular  SM's  method  of  dephlogifticating 


kind  of  it  obtainable  by  means  ol  a- 
cid  of  ants,  or  fpirit  ofverdegris  908 

Sal  alembroth,  compofed  of  fal  am- 
moniac and  corrofive  fublimate 
See  ALmbrotb. 

Sal  ammoniac.      See    Ammoniac. 

Sal '  digejlivus.     See   Digejlivc  filt. 

Sal  di'urcticus,  how  prepared  from 
acetous  acid  and  vegetable  fixed 
alkali,  868. 

Sal  prunella,  prepared  from  nitre  and 
falphur,  744  Why  the  nitre  is 
thus  purified,  ib. 

Sal  rupsllenjis.      See   Rochelle  fall. 

Salfcdati-vus.      See  Borax,   acid  of. 

Sal  volatile  olepfum,  a  preparation  of 
volatile  alkali,  fpirit  of  wine,  and 
effential  oils,   1036. 

Saline  mixture  preferibed  in  fevers,  the 
fame  with  a  folution  of  foluble  tar- 
tar,   889. 

Salt  of  -vinegar,  formed  from  fpirit  of 


fpirit  of  fait,  791  Dd'covers  the 
fluor  acid,  826  His  opinion  that 
the  earthy  eruft  formed  by  this 
acid  proceeds  from  an  union  of  it 
with  water,  832  Detects  the  er- 
rors of  k'oullanger  and  Moanet  on 
this  fubjecl,  834  Explanation  of 
one  of  his  experiments  concerning 
this  cruft,  846  His  method  of 
analyfing  cream  of  tartar  and  ex- 
tracting its  acid  pure,  887  Dif- 
covers  the  acid  of  arfenic,  916 
His  method  of  analyfing  molyb- 
dasna,  959  Tungflen,  968  His 
method  of  procuring  the  pure  acid 
of  milk,  976  His  receipt  for  pre- 
paring the  flowers  of  benzoin,  991 
For  preparing  the  pulvis  algaroth, 
126a  Difcovers  the  nature  of  the 
colouring  matter  of  Pruffian  blue, 
1 1 71  Method  of  preparing  Ro- 
chelle fait,  891. 


verdegns,  882       Effential   fait    of  Schiller's  method  of  preparing  the  a- 

lemons,  a  kind  of  tartar  extracted       cid  of  tartar,  888. 

from  lorrel  fold  for  it,  888    True  Scbiji,,  aluminous,  component  parts  of 

fait  of  lemons  cannot  be  converted       it,  652. 

into  acid  of  fugar,  999       Neutral  Sea-fdt,  decompofed  in  various  ways 


fait  for  difcovering  iron  in  mineral 
waters,  1180  Watfon's  account 
of  the  fpecific  gravity  of  fait  of 
tartar,  415. 

Saltpetre.      See    Nitre. 

Salts :  their  general  properties  con- 
fidered,  164,  etfq.  are  either  fu- 
fible  or  volatile,  ib.  Soluble  in 
water  and  cryftallizable,  ib.  Their 
.folution  attended  with  an  emifiion 
of  air-bubbles  fometimes  miftaken 
for  an   effervefcence,   165      Gene- 


with  lead,  302  "Why  the  diftil- 
lation  of  it  does  not  fucceed  with 
copperas,    787       Its  acid  not  the 

Its 


fame  with  that  of  fluor,  83J 
acid  expelled  by  that  of  phofpho- 
rus,  907  And  by  acid  of  arfenic, 
931  Whitens  filver,  113 7  Un- 
fuccefsful  attempts  to  decompofe 
it,  1479  Method  of  diddling  its 
acid  with  clay,  I480  Effects  of 
the  fpirit  upon  phlogiftic  matters, 
148.. 
rally  foluble  in  greater  quantity  in  Sebaceous  acid,  procured  from  a  va- 
hot  than  in  cold  water,  ib.  Sea-  variety  of  fubftances,  1533  Has  a 
fait  an  exception  to  this  rule,  ib.  Of  remarkable  force  of  attraction, 
their  mixture  and  feparation,  166  1534  Irs  effc els  on  tin,  15 35  On 
Hypothefis  concerning  their  fo-  other  fubftances,  1536. 
lution,  167  Are  deftructible  by  Secret  fal  ammoniac,  Glauber's  See 
repeated  folution  and    exficcation,       Glauber  and  Ammoniac. 

Divided  into  acids  and  alka-  Sedative  fait.     See   Borax,  acid  of. 


168 
lies, 


169       See    Acid    and    Alkali.  Seignetle'sfalt.      See  Rochelle  fait. 


Neutral  falts  formed  by  the  com- 
bination of  thefe  two,  172  Per- 
fect and  imperfect  neutral  falts  de- 
fined, ib.  Why  the  acids  and  al- 
kalies generally  effervefce  on  mix- 
ture, ib.  Metallic  folutions  fome- 
times ■  difturbed  by  neutral  falts, 
?.22  Triple  and  quadruple  falts, 
how  formed,  273  Vitriolic  falts 
decompofed  by  the.  nitrous  and 
marine   acids,    &c.      See   Vitriolic. 


Selenite.  See  Gypfum.  Found  in  the 
refiduum  of  vitriolic  ether,  2d  722 
Why  it  cannot  be  decompofed  by 
marine  acid,  294  Quantity  of 
ingredients  in  nitrous  felenite,  440 
In  marine  felenite  441. 
Selcnites  tartareus,  compofed  of  acid 
of  tartar  aud  calcareous  earth,  887, 
893  The  liquor  from  which  it 
has  been  extracted  affords  an  em- 
pyreumatic  acid  of  tartar.   1010. 

Nitrous  falts,  decompofed  by  the  Semimetal,  a  new  one  procurable  from 

marine  acid,    &c.       See    Nitrous.      tungften,  1501. 

Why  the   metallic    calces   feldom  Semimctals,  one  of  the  general  claffes 

decompofe    the    perfect    neutrals,       of  metallic  fubftances,  547. 

304  Anomalous  falts  formed  from  Scnfible  beat,    Crawfords  account   of 

the  acetous   acid  and  earths,  871       it,  49. 

Of  fixed  alkaline  falts,  1016     See  Sheet-lead,    how    made,  1209.      The 

Alkalies.     Neutral  falts  partly-  pre-       advantages  of  milled  lead  over  it 

cipitate  platina,  1331.  very  dubious,  1210. 

and  mixed  with  fluor  acid,,  produ-^  Silex,  found  in  the  refiduum  of  vi» 

ces  no  earthy  cruft  by  diftiilation,       triolic  ether,  2d  72a. 

Siliceous  earth,  produces  a  cruft  on  the 
water  into  which  fluor  acid  is  di- 


844. 


Sand-pots,  fills,  &c   how  to  fet  them 

in  furnaces,  610. 
Scania,  of  the  aluminous  ores  found 

i*_that  country,  6 j8. . 


ftilled,    829       See   Crvfl.     Of  the 
quantity  of  filiceous  earth  carried 
along  wifeh  this  acid,  847.     Mod 
3. 


completely  precipitated  from  its 
fol vents  by  volatile  alkali,  1074 
Diffolved  by  boiling  ill  fixed  alka- 
line ley,  1076. 
Silver  :  Why  the  vitriolic  acid  cannot 
act  upon  it  without  a  boiling  heat, 
197  Difficulty  concerning  its  a- 
malgamation  folved  by  Mr  i>erg- 
man,  217  Precipitates  of  it,  235 
Is  attracted  more  than  fixed  alkali 
by  nitrous  acid,  301  Explanation 
of  the  decompofition  of  vitriolated 
tartar  by  folution  of  filver,  305 
Of  other  vitriolic  falts,  306  Its 
folution  always  decompofed  by 
marine  falts,  308  Experiment 
explaining  the  reduction  of  its  cal 
ces  per  fe,  3  20  Why  copper  is  dif- 
folved by  folution  of  filver,  336 
Why  a  faturated  folution  of  filver 
can  fcarce  be  precipitated  by  iron, 
346  Why  copper  fometimes  can- 
not precipitate  filver,  348  Can- 
not precipitate  copper  from  vi- 
triolic acid,  354  Why  it  preci- 
pitates mercury  from  the  nitrous 
acid,  355  Cannot  decompofe  cor-, 
rofive  fublimate  except  in  the  dry 
way>  35°  Of  its  folution  in  vi- 
triolic acid,  478  In  marine  acid, 
480,  801  Of  its  combination  with 
vitriolic  acid,  691  Has  a  flrong 
attraction  for  mercury  in  this 
ftate,  ib.  Combination  with  the 
nitrous  acid,  751  Volatilized 
by  uniting  with  this  acid,  ib.  Co- 
lours produced  by  this  folution, 
753       The    folution    decompofed, 

755  Is  not  acted  on  by  the  arfe- 
nical  acid,  943  The  metal  par- 
ticularly treated  of,  1 13 1  Its  duc- 
tility inferior  to  that  of  gold,  ib. 
Its  colour  and  ductility  deftroyed 
by  fulphur,  1132  Purified  by  cu- 
pellation  with  lead,  1133  Redu- 
ced from  its  combination  with  ma- 
rine acid,  1134,  1135  Has  a  great 
attraction  for  lead,  1 136  Whiten- 
ed externally  by  common  fait  and 
cream  of  tartar,  1137  Fulmina- 
ting filver  difcovered  by  Kunckel, 

756  Py  M.  Perthollct,  T138 
How  prepared,  1139  Fulminates 
by  the  touch  of  any  lubftace, 
whether  cold  or  hot,  1140  Dan- 
gerous to  fulminate  more  than  a 
grain  at  a  time,  1:41  Cryftab 
formed  by  evaporating  the  liquor 
after  the  precipitation  of  the  calx; 
explode  violently  by  a  touch,  1142 
Cautions  to  be  ufed  in  preparing 
it,  1143  Abfurd  theory  by  which 
the  antiphlogiftans  attempt  to  ac- 
count for  this  phenomenon,  1144 
Remarks  on  it  aad  others,  1145 
Electricity  probably  the  caufe  of 
this  phenomenon,  1 146  Silver 
precipitated  from  its  folution. in  ni- 
trous acid  by  the  colouring  matter 
of  Pruffian  blue,  1191,  1205  Com- 
bination of  it  with  platina,  1340. 

Sipboas,  an  Egyptian,  the  founder  of 
chemiftry,  3. 

Smalt  produced  from  the  calx  of  co- 
balt and  flints,  1295. 

Smoking  liquor  of  Libavius  prepared 


Index; 

from  corrofive  fublimate  and  tin, 
10. 

Soap  common,  prepared  by  com- 
bining fixed  alkalies  with  expreff- 
ed  oils,  1026  Starkey's  foap,  by 
combining  them  with  effential  oils, 
1027  This  combination  difficult 
to  be  effected,  ib.  M  lieaume's 
method  by  long  trituration  of  the 
ingredients,  ib  Dr  Lewis's,  by- 
heating  the  alkali  red  hot,  and 
mixing  it  with  the  oil  in  that. 
ft3te,  ib.  This  foap  naturally  fub- 
ject  to  a  decompofition  by  the  ef- 
florefcence  of  fait,  ib. 

Softnejs,  of  bodies,  approaching  to. 
fluidity  caufed  by  heat,  118. 

Solar  heat,  why  fo  much  more  in- 
tenfe  than  that  of  common  fires,. 
160. 

Solfatara,  aluminous  ores  found  there 
analyfed  by  Mr  Bergman,  636. 

Solid  bodies  do  not  part  with  fo  much, 
heat  as  fluids,  212 

Solubility  of  different  metals,  various 
degrees  of  it,  l8{  Their  folubi- 
lity  increafed  by  calcination,  545. 

Soluble  tartar,  prepared  by  com- 
bining cream  of  tartar  with  vege- 
table fixed  alkali,  889  The  fame: 
with  the  faline  mixture  preferibed 
in  fevers,  ib. 

Solution  of  falts  in  water,  phenomena 
attending  it,  165  Hypothefis 
concerning  it,  167  Salts  deftruc- 
tible  by  repeated  folutions,  168 
Phenomena  attending  the  folution 
of  metals,  180  Sometimes  pro- 
moted by  abftracting  a  portion  of 
phlogifton,  186  Totally  prevent- 
ed by  taking  av/ay  too  much,  187 
Solution  of  metals  attended  with 
effervefcence,  188  And  the  ex- 
trication of  various  kinds  of  elaftic 
fluids,  189  Bergman's  account 
the  caufe  of  chemical  folution, 
193  Solution  impeded  by  too 
great  a  quantity  of  phlogifton,. 
104  Heat  produced  in  folution 
mod  probably  proceeds  from  the 
folvent  liquor,  211  Reafons  for 
believing  that  metals  are  calcined 
by  folution,  215  Why  folution 
of  gold  is  precipitated  by  folution 
of  tin,  227  Why  folution  of  cal- 
careous earth  decompofes  vitrio- 
lated tartar,  270  Decompofition 
of  vitriolated  tartar  by  folution  01' 
filver  explained,  305  This  folu- 
tion always  decompofed  by  marine 
falts,  308  As  alfo  folution  of 
lead,  369  Solution  of  lead  in 
marine  acid  decompofed  by  vitrio-  • 
lie  falts,  310  And  nitrous  folu- 
tion of  mercury,  311  Solution 
of  copper  fcarcely  decompofed  by 
caft  iron,  345 .  Why  a  faturated  fo- 
liation of  filver  can  fcarce  be  pre- 
cipitated by  iron,  346  Of  the  fo- 
lution of  cakes  of  iron  in  vitriolic 
acid  456  That  of  the  dephlogifti- 
cated  calces  refufes  to  cryftallize, 
457  Solution  of  tin  in  vitriolic, 
acid  yields  inflammable  air,  471. 
How  to  perform  the  chemical  ope- 
ration  of  folution,  J64     Solution 
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by  vitriolic  acid,  1048  Solution 
of  terra  ponderofa  a  teft  of  the  vi- 
triolic acid  1058  Solution  of 
flint,  1069  Solution  of  alkali  dif- 
folves  filiceous  earth,  1076  Solu- 
tion of  gold  in  aqua  regia,  1099, 
et  feq.  In  hepar  fulphuris,  1127 
In  vitriolic  ether,  1129  Solution 
.  of  lime  by  the  colouring  matter  of 
Pruffian  blue,  the  moft  proper  for 
malting  experiments  on  metals, 
1190  Effects  of  this  matter  on 
metallic  folutions,  1193  How  to 
attain  a  perfectly  faturated  folu- 
tion  of  quickfilver,  1239  Of  tne 
folution  of  arfenic  in  water  1269 
Effects  of regulus  of  arfenic  on  me- 
tallic folutions,   1293. 

Sorrel,  a  kind  of  tartar  extracted 
from  it  fold  for  efftntial  fait  of  le- 
mons, 888.      See  Sugar. 

Spain :  whtn  alum  was  firft  made 
there,  640  Nitre,  how  prepared 
in  that  country,  726. 

Spar,  ponderous,  account  of  Dr  Wi- 
thering's  experiments  on  it,  1057. 

Specific  gravity.      See  Gravity. 

Specula,  materials  proper  for  them  : 
propofed   by    Mr    Hellot   from    a 


gravity,  377  Proportion  of  scid  been  purified  and  examined  by  Mr 
in  fpirit  of  fait  to  that  in  fpirit  of  Schrikel.  Eight  ounces  and  four 
nitre,  385  Dilatation  of  fpirit  of  fcruples  of  liquid  were  obtained  in 
fait  by  various  degrees  of  heat,  this  manner  from  16  of  fine  fugar. 
427  Effects  of  it  in  the  way  of  About  fix  drachms  of  water  came 
folution  in  cobalt,  498     How  pro-  over  firft ;  after  which   the  acid  paf- 

cured  by  means  of  vitriolic  acid,  fed  in  white  vapours,  which  conden-  Sugar  of  milk  :  how  to  procure  it 
786      By  nitrous   acid,  788      By  fed  in  unctuous  ftrits  on  the  fides  of      "acid,   980. 

diftillation  of  common  fait  without  the  receiver.  It  had  a  pungent  and  Sulphur  dephlogifticated  bv  nitrous 
addition,  789  Diffolves  and  vo-  agreeable  fmell,  and  tafted  empyren-  acid,  195  Exiits  in  hepatic  air, 
latilizes  the  calces  of  gold,  799  matic  Byrepeated  diftilhitions  from  210  Quantity  of  phlogifton  in 
Arfenic  decompofed  by  dephlogi-  pure  clay,  its  fmell  became  mild,  and  it,  507  Proper  method  of  burn- 
fticated  fpirit  of  fait,  919.  it  acquired  an  apparent  increafe   of       ing  it,  508     Deftroys  the  malle- 

ability of  metals,  546  How  to 
procure  the  vitriolic  acid  from  it, 
623  Quantity  of  the  acid  con- 
tained in  fulphur,   ib.      Quantity 


Index. 

of  filver  in  nitrous  acid,  751 
Shoots  into  a  corrofive  fait,  ib.  Its 
cryftals  form  iunar  cauitic,  75a 
Stains  hair,  bones,  occ  of  a  brown 
or  black  colour,  753  Imparts  va- 
rious colours  to  ftcnes,  ib.  Cu- 
rious vegetations  produced  from  it, 
754  Several  curious  circumftances 
attending  its  decompofition,  755, 
736  Solution  of  calces  of  gold  in 
marine  acid,  799  Of  tin  in  aqua 
regia,    809      This  folution   ufeful 

in  dyeing,   ib.      Is  decompofed   by       {Heated  fpirit  of  fait,  919.  it   acquired   an   apparent  increafe    of 

faccharum  faturni,  1045  Calca-  Spirit  of  •wine  yields  a  great  quantity  acidity.  With  vegetable  alkali,  it 
reous  folutions  by  mild  volatile  al-  of  water  by  being  burned,  134  formed  a  fait  tafting  like  that  of  Syl- 
kali,  ib  Solution  of  falts  promoted       Convertible    into     charcoal,     147  vius,    and    {hooting  into   needle-like 

Ether  produced  by  its  combination  cryftals,  foluble  with  difficulty  in 
with  vitriolic  acid,  717  Its  com-  cold  water,  but  not  at  all  in  fpirit  of 
bination  with  nitrous  acid  produ-  wine.  It  did  not  deliquate  in  the 
ces  fpiritus  nitri  dulcis  and  ether,  air;  but  decrepitated  in  the  fire,  and 
773,  &c.  Ether  with  the  marine  did  not  melt  on  hot  coals.  With  the 
acid,  824  With  the  vegetable  mineral  alkali  yellow  cryftals  were 
acid,  884  And  with  the  faccha-  formed  refembling  Rochclle  fait  in 
rine  acid,  902  Converted  into  "tafte,  eafily  foluble  in  water,  and  not 
acetous  acid  by  digeftion  with  the  deliquating  in  the  air.  Volatile  al- 
acid  of  tartar,  1013  Enables  vi-  kali  gave  a  fliarp  faline  liquor,  which 
triolic  acid  to  diffolve  manganefe,  could  not  be  cryftallized,  but  left  a 
1014  Yields  a  great  quantity  of  faline  mafs  on  evaporation;  and  a  iimi- 
water  by  diftillation  with  cauftic  lar  faline  mafs  was  produced  by  utii- 
alkali,  lor.j  Diffolves  a  fmall  ting  it  with  calcareous  earth.  Mag- 
proportion  of  3rfenic,  1270  How  nclia  and  earth  of  alum  formed  gum- 
it  may  be  made  to  diffolve  ful-  my  compounds.  When  concentrated, 
phur,  1402  Diffolves  effential  it  diffolved  the  calx  of  gold,  and  even 
oils,   1421.  goid-leaf;  but   had  no   effect  on  fil- 

Spiritus  Mindereri :  how  to  cryftallize  ver,  mercury,  or  their  calces  With 
it,   1515.  minium,  it   gave  a   yellow   folution, 

Spirilus  nitri  dulcis,  how  prepared,  which  {hot  into  oblong  white  cryftals 
774  Analyfis  of  its  reliduum  by  Mr  of  an  aftringent  tafte.  A  blood-red 
Pott,  781  Affords  acetous  acid,  folution,  which  fhot  into  green  cry- 
1007  And  acici  of  tartar,  1009.  ftals  was  obtained  from  iron.  Copper 
Spiritus  volatilis  fucc:tinaius.  See  Eau  was  diffolved  into  a  green  liquid, 
de  lute.  which  did  not  cryftallize.   Regulus  of 

Stahl:  a  miftake  of  his  concerning  antimony  was  alio  diffolved,  and  the 
the  converfion  of  marine  into  ni-  folution  was  of  a  greenifh  colour, 
trous  acid  detected,  793.  Zinc   was    partly    diffolved    into     a 

e   of   gold    and    zinc,  1246  Standard  fiver :   quantity  of  pure  me-  green    liquor,    and   partly   cotroded. 
A  mixture    of    brafs   and  platina       tal  contained  in  it,  321.  The   precipitates   were    remarkable, 

propofed  by  others,  1344-  Star  formed  on  the  furface  of  regulus  The    cryftals  of  iron  gave   a   green 

Spirit  of  nitre :  how  to  determine  the        of  antimony,    1252.  precipitate  with  alkalies,  a  black  cr 

quantity  of  pure  acid  contained  in  Steel,  fait  of,  the  fame  with  green  dark  blue  one  with  Prullian  alkali, 
it  -584  Proportion  of  it  to  that  vitriol,  697  How  prepared  from  and  a  white  one  with  marine  acid, 
in  fpirit  of  fait,  385      How  to  de-        iron,  1207.  Solution  of  regulus  let   fall  a  yellow 

termine   the    accrued    denfity   on  Stills,   how  to  fet  them,  6ro.  precipitate  with    fixed   alkali;    with 

mixing  fpirit  of  nitre  with  water,  Stone  ivare  corroded  by  cauftic  alk a-  volatile  alkali,  a  powder  foluble  again 


£>33 

vegetable  acids  proved  from  the 
decompofition  of  this  acid,  1008 
Nitrous  acid  enabled  by  the  acid 
of  fugar  to  diffolve  manganefe, 
ion  Method  of  procuring  the 
acetous  acid  from  it,  832. 


procurable    from  it    624 


Me- 


iii  the  precipitant;  vitriolic  and  ma> 
rine  acids,  and  an  infufion  of  galls, 
threw  down  a  white  powder,  but  no 
precipitate  enfued  on   adding  nitrous 


d     Solution  1:1   zinc  gave  a  white   Snh  diftrfbutes  tin  heat  on  the   earth 


precipitate  with  irtfufion  of  galls,  al- 
kalies of  all  kinds  whether  fixed,  vo- 
latile, or  phlngiltkated,  as  well  a?  by 
the  vitriolic  acid.     Tin  was  parti 


387        Experiment    to    determine       lies,  595. 

the -real  quantity  of  acid  in  fpirit  Strajlurgh  turpentine  defcribed,  1435. 
of  nitre,  3H9      How   to   conltruct  Sublimation,    in    chemiftry,  how    per- 
a  table  of  fpecific  gravities  for  fpi-       formed,  381. 
rit  of  nitre,    390     Strong  fpirit  of  Sublimate.      See  Corrofive 
nitre  more  expanded  by  heat  than  Sugar,  acid  of,   the  fame  with  that 
weak,     and    why,     424        Exact       of  forrcl,  2d  903     Acid  of  apph  s 
quantity  of  dilatation    of    fpirit  of       procured  from   fugar  by  means  of 
nitre,  425       Solution   of  mercury       the  nitrous  acid,  15 12. 

with  fpirit  of  nitre,  426  Quan-  The  acid  procurable  from  this  fub-  diffolved,  and  the  folution  precipita 
tity  of  bifmuth  diffolved  by  it,  492  ftance  by  means  of  the  nitrous,  re-  ted  by  alkalies,  and  an  infufion  of  Shveden 
Of  cobalt,  497  Of  regulus  of  ar-  fembles  that  of  tartar,  in  being  ca-  gall-,  but  not  by  any  of  the  mineral 
fenic,  C04  How  to  prepare  this  pabie  of  fuperfaturating  the  vegetable  acids.  Lead  was  precipitated  of  a 
fpirit  by  means  of  oil  of  vitriol,  alkali,  and  forming  with  it  an  acid  white  colour  by  vitriolic  and  marine 
735  By  means  of  arfenic,  739  fait  refembling  crude  tartar.  This  acids,  ana  of  a  grey  colour  by  infu- 
Oils  fired  by  it,    778      Effects  of  is  found  naturally  exifting   in   forrcl  filrtfof  galls 

it  on  fait  of  amber,  912.  and  fome    other  plants       There   is,  Sugar   of   lead        See  Saccharum   and 

Spirit  of  fait :  method  of  finding  the  however,  anoth-r  acid  obtained  from 
quantity  of  pure  acid  contained  in  fugar   along   with  an   empyreuma'ic 
it,   376      Of    finding   its   fpecific  oil,    by  dry  diftillation,    which  has 
Vol.   IV, 


thods  of  obviating  the  difficulties 
in  theprocefs,  625  Effervefcenee 
betwixt  the  fumes  cf  nit-e  and 
fulphur,  626  Extracted  from  the 
f-rae  ore  wirh  alum  and  vitriol, 
659  Prepared  by  combining  t!.^ 
vitriolic  acid  with  phlogifton,  715, 
716  Effects  of  acid  cf  arfthic  up- 
on it,  924  JVTolybdxna  recon-.- 
pofed  by  uniting  its  acid  with  ful- 
phur, 966  Combined  with  fh 
alkalies,  iozr  Its  phlogifton  dif- 
pofed  to  fly  off  when  fulphur  is 
combined  with  fixed  alkalies,  icz.; 
Its  combination  With  volatile  alka- 
lies, 1038  Effects  of  it  on  filver, 
1132  'Jakes  fire  fpontancoufiy 
with  iron  filings,  1207  Cannot 
be  united  with  zinc,  1248  How 
to  fepar.ite  it  from  antimony,  1254 
Eafiiy  united  with  arfenic,  1270 
And  mincralijcs  it,  1284  Effects 
of  it  on  regulus  of  cobalt,  1305 
Effects  of  it  on  nickel,  1308  On 
manganefe,  1389  Its  nature  and 
properties  particularly  confidered, 
1398,  etfq.  May  be  cryftallized, 
1400  Decompofed  by  fupcrabun- 
dance  of  phlogifton,  1401  How 
it  may  be  diffolved  in  fpirit  of 
wine,  1402  Its  union  with  me- 
tals, 1403. 

Sulphureous  funics  cffervefce  With 
thofe  of  fpirit  of  nitre,  626  Vo- 
latile ftilphureoiis  acid  defcribed, 
713  How  procured  by  Dr  l'rictt- 
Iey,  7)4  Why  this  a«  id  diffolves 
mangar.cfc,  1379  Sulphureous 
inflammable  vapours  procured  from 
radical  vinegar,  ".;ir,. 


fugar  or    of  tartar  is  the   bafis  of 
vegetable  ^cids,    996     Identity  of 
4  h 


94     How  heal    if  j  r    luced  by  his 
rays,  0?      Hi's    light  the 

precipitates    (  .'   foltttiou    of  filver, 
756. 

ortt    0  : ."  1 . 

v  In  n  alum  v.  as  firft  made 
640       Method    of   roa/ting 
the  aluminous  ores  there,  66 j,   et 

fit- 
Sympathetic  hi  of  a  hlue  colour,  822. 

T/U'.i.f.  of  the  different   degrees   of 
licit,    161      of  different  precipi- 
tates,    from    Mr    Bergman,    259 
Of  the  quantify  of  acid  taken  up 
different    bafts,    268 


by 


Coinci- 
dence 


634 


CHEMISTRY. 


dencc  of  this  tabic  with  experience, 
271  Of  the  quantities  of  the  dif- 
ferent metals  taken  up  by  acids, 
398  Table  of  the  affinities  of 
the  acids  to  the  different  metals 
explained,  316  Of  the  quantities 
of  phlogiiton  in  different  metals, 
319  Of  the  proportional  affinities 
of  metallic  calces  to  phlogifton, 
3.39     Dr  Black's  table  of  affinities, 

553- 

Talloiv  analyfed,  1429. 

Tartar:  quantity  of  fixed  air  in  oil 
of  tartar,  414  Its  acid  particu- 
larly treated  of,  885,  etfeq.  Crude 
tartar  defcribed,  ib.  Purified,  and 
then  called  cream  of  tartar,  by  boil- 
ing with  fome  of  the  finer  kinds 
of  clay,  886  Scheele's  analyfis 
of  cream  of  tartar,  and  method  of 
procuring  the  pure  acid,  887  So- 
luble tartar  formed  by  uniting  the 
vegetable  fixed  alkali  with  cream 
of  tartar,  889  Cream  of  tartar 
how  regenerated,  890  Seignttte's 
or  Rochelle  fait  formed  by  com- 
bining the  mineral  alkali  with 
cream  of  tartar,  891  Salt  formed 
by  the  union  of  cream  of  tartar 
with  volatile  alkali,  £92  Combi- 
nation of  the  acid  of  tartar  with 
earths,  893  With  metallic  fub- 
ftances,  894  Forms  a  fine  green 
colour  with  copper,  ib.  Chaly- 
beated  tartar  with  iron,  895 
Whether  this  acid  or  that  of  fugar 
is  the  bafis  of  vegetable  acids,  996 
Product  of  acid  of  tartar  by  dry 
diftillation,  1000  Requifites  for 
bringing  vinegar  near  the  flate 
of  tartar,  1002  Weftrumb's  un- 
fuccefsful  attempt  for  this  purpofe, 

1003  Dr  Crell's  opinion  of  the 
poffibility    of    the    tranfmutation, 

1004  Method  recommended  by 
him  for  attempting  the  experi- 
ment, 1005  Argument  ill  favour 
©f  the  identity  of  vegetable  acids 
from,  the  production  of  an  empy- 
reumatic  acid  of  tartar  from  the 
liquor  in  which  tartareous  felenite 
is  boiled,  io  10  From  the  folu- 
tion of  manganefe  in  a  mixture  of 
vitriolic  and  tarttireous  acids,  1012 
Silver  whitened  by  cream  of  tar- 
tar and  common  fait,  TI37  Of 
the  preparation  of  emetic  tartar, 
1257,  1258,  et  feu.  See  Emetic. 
Manganefe  foluble  in  acid  of  tar- 
tar, 1368  Explanation  of  its  ac- 
tion upon  manganefe,  1382  Schil- 
ler's method  of  procuring  its  acid, 


Though  the  acid  of  tartar  has  been 
commonly  fuppofed  a  product  of  the 
vinous  fermentation,  yet  late  expe- 
riments have  ft  own  that  this  is  not 
the  cafe.  It  has  been  found  not  only 
in  the  juice  of  the  grape,  but  in  that 
of  tamarinds,  the  berries  of  the  rhus 
coriaria,  and  the  leaves  of  the  ritmex 
acetofa.  In  thefe  it  is  generally  com- 
bined with  the  vegetable  fixed  alka- 
li, or  with  calcareous  earth,,   Hermb- 


ftadt  has  found  it  combined  with  cal- 
careous earth  in  the  juice  of  the  roots 
of  the  trititum  repens,  the  leontodon-tax- 
araciim,  and  China-bark.  By  the  affift- 
ance  of  nitrous  acid  he  obtained  it 
alfo  from  the  juice  of  grapes,  mul- 
berries, apples,  pears,  oranges,  ftraw- 
berries,  and  plums;  alfo  from  ho- 
ney, fugar,  gum  arabic,  manna, 
fpirit  of  wine,  beech-wood,  and  the 
root  of  black  hellebore.  In  thefe 
cafes,  where  the  nitrous  acid  is  made 
ufe  of,  however,  it  may  juflly  be 
fuppofed  that  the  acid  of  tartar  is 
partly  at  leaft  produced  from  it.  In 
Scheele's  proeefs  for  procuring  the 
pure  acid  of  tartar  by  means  of  cal- 
careous earth,  it  is  advifable  to 
make  ufe  of  quicklime  rather  than 
chalk,  as  by  this  double  the  quantity 
of  tartar  will  be  decompofed.  An 
hundred  parts  of  pure  tartar  contain 
about  23  of  vegetable  alkali,  43  parts 
of  acid  employed  to  faturate  that  al- 
kali, and  34  of  fuperabundant  acid. 
By  ufing  oyfter-fhells  well  prepared 
by  boiling  and  powdering,  the  cry- 
ftalsof  the  acid  may  be  obtained  very 
white  and  pure.  Some  chemifts  have 
imagined  that  the  vegetable  alkali, 
does  not  exift  ready  formed  in  tartar, 
but  that  it  is  produced  by  fire  ox 
mineral  acids.  In  proof  of  this  M. 
Machi  offers  the  following  experi- 
ments. On  an  ounce  of  cream  of 
tartar  were  poured  10  ounces  of 
boiling  water,  and  the  mixture  al- 
lowed tp  remain  in  a  jar  covered 
with  paper  and  parchment  in  which 
a  fmall  hole  was  made  with  a  pin. 
At  the  end  of  three  months  it  was 
confiderably  diminifhed;  and  con- 
tained a  quantity  of  thick,  tough, 
yellow,  mucilaginous  matter,  which 
neither  effervefced  with  acids  nor  al- 
kalies, and,  when  burnt,  the  afhes 
were  found  to  contain  only  a  very 
fmall  quantity  of  alkali.  The  ex- 
periment was  repeated  by  Mr  Cor- 
vinus  with  fome  variation.  He  kept 
a  folution  of  cream  of  tartar  in  a 
heat  between  io°  and  300  of  Reau- 
mur's fcale  ;  removing  the  faline  pel- 
licles which  formed  on  the  furface 
as  faft  as  they  appeared,  and  redif- 
folving  them  in  water  By  conti- 
nuing the  digeflion  for  feveral 
months,  the  liquor  became  at  lafl 
evidently  alkaline :  and  he  thus  ob- 
tained 216  grains  of  a  brown  alkali 
from  two  ounces  of  cream  of  tartar. 
Mr  Berthollet  expofed  for  nine 
months,  to  the  heat  of  his  laboratory, 
a  folution  of  two  ounces  of  cream  of 
tartar  in  eight  ounces  of  water ;  ta- 
king care  to  replace  the  water  which 
evaporated,  but  without  removing 
the  crufts .  which  formed  upon  the 
furface.  At  the  end  of  this  time  he 
found  that  the  liquor  was  no  longer 
acid,  but  began  to  turn  the  fyrup  of 
\iolets  green.  In  18  months  it  be- 
came flrongly  alkaline ;  and  left, 
when  evaporated,  an  oily  refiduum 


which  effervefced  with  acids,  and 
weighed  468  grains.  On  treating 
in  the  fame  manner  a  folution  of 
terra  foliata  tartari,  the  liquor  began 
to  change  the  fyrup  of  violets  green 
in  two  months,  and  in  four  the  de- 
compofition  feemed  to  be  complete. 
At  the  end  of  a  year  he  filtered 
and  evaporated  the  liquor  to  drynefs, 
by  which  proeefs  he  obtained  432 
grains  of  fixed  alkali.  The  fame 
quantity  of  terra  foliata  tartari  de- 
compofed immediately  by  diftillation, 
yielded  only  36  grains  more  of  alkali. 
Solution  of  fait  of  wood  forrel  fuffered 
no  deeompofition  by  a  fimilar  treat- 
ment for  two  years.  The  latter  he 
obferved  to  be  a  much  more  power- 
ful antifceptic  than  tartar  ;  for  which 
reafon  it  feems  to  refill  deeompofition 
in  a  proportionable  degree.  He  fup- 
pofes  oil  to  be  the  principal  caufe  of 
the  deftrudtion  of  thefe  acids;  and 
the  obvious  deficiency  of  oil  in  the 
faccharine  acid,  in  comparifon  with 
tartar,  feems  to  be  the  caufe  of  the 
want  of  capacity  in  it  to  undergo  the 
deeompofition  juft  mentioned.  A 
remarkable  circumftance  attends  this 
fpontaneous  deeompofition,  viz.  that 
no  air  is  either  abforbed  or  emitted 
during  the  whole  proeefs.  It  is  alfo 
worth  notice,  that  in  combining  acid 
of  tartar  with  fixed  alkalies,  the  fait 
fuperfaturated  with  acid  or  cream  of 
tartar  is  always  formed  in  preference 
to  the  other  caWedfoluile  tartar.  Thus 
if  to  a  faturated  folution  of  alkali 
with  cream  of  tartar  we  add  another 
of  pure  tartareous  acid,  a  white  fpongy 
matter  will  be  precipitated  to  the 
bottom ;  which,  on  examination,  is 
found  to  be  a  true  tartar.  Any  other 
acid  added  to  the  folution  of  tartari- 
fed  tartar  will  in  like  manner  pro- 
duce a  precipitation  of  tartar,  by  en- 
gaging a  part  of  the  alkali  with 
which  it  was  combined  ;  and  if  the 
acid  of  tartar  be  added  to  a  folution 
of  any  neutral  fait  containing  the 
vegetable  fixed  alkali,  as  vitriolated 
tartar,  fait  of  Sylvius,  and  nitre,  a 
fimilar  precipitation  of  tartar  will 
enfue.  Hence  the  acid  of  tartar  may 
be  employed  as  a  teft  to  difcover  the 
prefence  of  the  vegetable  fixed  alka- 
li, and  to  diftinguifh  it  from  the  mi- 
neral, which  has  not  that  effect. 
Bergman  indeed  obferves,  that  Ro- 
chelle fait  will  do  the  fame  thing ; 
but  it  muft  be  remembered  that  this 
is  prepared  with  crude  tartar,  which 
contains  a  portion  of  vegetable  alka- 
li, and  not  with  the  pure  acid. 
Temperatures :     Dr     Reid's     obferva- 

tions  concerning,  50. 
Terra  foliata  tartari  See  Sal  diureti- 
cus  How  to  preferve  it  in  a  bottle 
without  danger  of  its  deliquating, 
868. 
Terra  ponderofa.  combined  with  acid 
of  arfenic,  940  Ufually  found 
united  with  vitriolic  acid,  1049 
Dr  Withering' s  experiments  u.poji 


Index. 

it,  1050  Its  appearance  when 
combined  with  aerial  acid,  1051 
Effects  of  fire  upon  it,  1052  Phe* 
nomena  with  marine  acid,  1053 
Is  precipitable  from  it  by  mild  and 
caultic  fixed  alkali,  1054  Con» 
vertible  into  lime  capable  of  de- 
compofing  vitriolic  falts,  1 05  5 
Infoluble  precipitate  thrown  down 
by  cauftic  alkali,  1056  Analyfis 
and  properties  of  the  aerated  pon- 
derous fpar,  1057  Its  folution  a 
teft  of  the  prefence  of  vitriolic  a- 
cid,  1058  Nitrous  folution  ftoots 
into  fine  cryftals,  1066  A  fmall 
quantity  diffolved  by  the  colourinc 
matter  of  Pruffian  blue,  11 88. 

Tefls  for  acids  and  alkalies :  Inaccu- 
racy of  thofe  commonly  in  ufe, 
1549  How  to  prepare  one  from 
red  cabbage  and  other  vegetables, 
1550—1552  Mr  Woulfe's  tell 
for  mineral  waters,    1557 

Theory  of  chemiftry  defined,   21. 

Thermometer  :  its  ufe,  103  Wedge- 
wood's  improvement,   104. 

Thunder  and  lightning :  why  more 
common  in  fummer  than  in  win- 
ter, 100. 

Tin :  why  nitrous  acid  precipitates 
its  folution,  200  Why  folution 
of  gold  is  precipitated  by  folution 
of  tin,  227  The  precipitate  con- 
fifts  partly  of  tin,  228  of  its 
precipitates,  240  Why  it  cannot  ■ 
be  precipitated  in  its  metallic  form, 
350  Action  of  the  vitriolic  acid 
on  tin,  470  Diffolved  in  nitrous  - 
acid,  472  Great  fufibility  of  the 
compounds     of  tin  and    bifmuth, 

543  One    foluble    in  hot  water, 

544  Of  the  compound  formed 
by  it  and  vitriolic  acid,  701  Its  - 
folution  in  marine  acid  ufeful  in 
dyeing,  809  Is  volatilized  by 
this  acid,  and  forms  the  fmoking 
liquor  of  Libavius,  810  Of  its 
combination  with  the  acetous  acid, 
879  Dr  Lewis's  experiments  on  . 
this  fubject,  880  Effects  of  acid 
of  arfenic  upon  it,  950  Solution 
of  tin  deftroyed  by  faccharum  fa- 
turni,  1045  Said  to  deftroy  the 
malleability   of  gold   remarkably, 

1091  Mr  Alchome's  experi- 
ments  to     determine    this    point, 

1092  Its  fumes  do  not  render 
gold  brittle,  1093  Nor  the  ad- 
dition of  fmall  quantities  of  tin 
and  copper,  1094  The  metal 
particularly  treated  of,  1216  May 
be  beat  into  thin  leaves,  1217  Of 
its  calcination,  1218  Its  affinity 
with  arfenic,  1219  Arfenic  fe- 
parable  from  it,  1220  Dr  Lewis's 
obfervations  on  this  affinity,  1221 
Other  metals  injured  by  tin,  122a  . 
Tin  not  liable  to  ruft,  1223  An 
ingredient  in  ■  aurum  mofaicum, 
1224  Of  its  union  with  fulphur, 
ib.  Readily  unites  with  platina, 
1348  Remarkable  effects  of  the  • 
febaceous  acid  upon  it,  1535  Vo- 
latile. alkali._prepared  from  a  mix* . 
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ture  of  it  with  nitrous  add,  Tjf  J,       able  change  on  copper,  HJi     Ye--  bable  that  fimlbp  acids  might  be  ob-  apple?  hy  treating   the  infufien  with 

Tiuclur'a  marih   made    from   matins       getablo  fubftances  in  general  co.nf>  tained,     Mr  Morveau   has  obtained  nitrous  acid.     If  a  pound  of  Indian 

acid  and  iron,  807.                                   dered,  1451.  from  galls  a  re  fin  which  he  fuppofes  rhubarb  be  infufed   in  hot  water,  3, 

Tobacco  naturally  contains  nitre,  12>l-  The  folio-wing  is  a  lifl  of  the  Vegetables  to    be    their    acidifiable    bafe ;    and  powder  fubfides,  which  by  wafhing 

To  If  a  :  method  of  burning  the  hard      from -which  the  induflry  of  the  modem  which,  along   with    pure   air,  forms  becomes  white,  weighing  then  about 

ores  of  alum  thers,  669.                            chemijls   has  procured  different  acids,  the    acid    of   galls.      When    purified,  nine  drachms,  and   is   found  to   cor.- 

Torrid  zone :  heat  of  it  how  mitiga-.       -with  the  names  of  the  difco-vcrcrs.  this  acid  is  faid  to  make  a  fine  and  fift   of  calcareous  earth  united  with 

ted,  90.                                                           I    Agave    Americana.      The    juice  durable  ink.                                                  the  acid  of  fugar.      Scheele. 

Tranfmutation  of  metals  not  to  be  ere-  exfuding  from  the  calyx  of  this  plant  16    Geraninmn  acidum.      Small    acid       36  Ribes  cynojbati.     Acid  of  citrons 

dited,  II      A   feeming  tranfmuta-  yields  acid  of  tartar  and  apples.     Mr  cryflals  Cartheufer.      Said  by  Hermb-  or  lemons.     Scbecle- 

tion  of  vitriolic  into  marine   acid,  Hoffman  of  Weimar.  fladt  to  be  the  acid  of  fugar.                       37     Salep.       Acids   of  fugar    and 

784      Tranfmutation   of  earth    of       2  Aloes.      Acid   of  fugar  and  ap-  17   Goof-berries.     Acid    of    apples,  apples  by  treatment  with  nitrous  a- 

flints  into  fome  other,   1069     The  pies.     Mr  Scheele.  Scheele. — Hermbftadt    fays   that   they  cid.      Scheele. 

miftake   difcovered    by    Mr   Berg-        3   Apples.     A  peculiar  acid   called  contain  the  acid  of  tartar  alfo.                     38   Service  (Sorbus  aucuparia).      A- 

man,  1070,  etfeq.     See.  Flint.             by  the  name  of  the  fruit.      By  ni-  18  Grapes.  Their  juice  well  known  cid  of  apples.     Scheele. 

Triple  and  quadruple  falls,  how  form-  trous   acid  that    of  tartar   is  procu-  to    contain    the   acid    of  tartar  par-       39    Solanum   dulcamara.      Acid   of 

ed,  273      Volatile   alkali  particu-  red.      Mr  Scheele  and  Mr  Rermbfcadt.  tially  combined  with  fixed  alkali.          citrons.     Scheele. 

larly  adapted  for  their   formation,       4  Barberry.      Acid  of   apples,  and  19     Grafs-roots.        Saline      cryflals       40   Sorrel  (Rumex acet fa).   Cryflals 

2.74       Metallic     folutions     fome-  of  tartar.      i"!y    treatment   with  ni-  from   the   extract  of  the  juice  after  of  tartar  by  evaporating  and  cryftal- 

times  decompofed  by  a  triple  com-  trous   acid   it   yields    acid    of  fugar.  three  months  {landing.      Thefe  were  lizing  the  juice  ;  and  pure  acid  of  tar- 

bination,  223      A  triple  fait  form-  Scheele  and  Hermbftadt. — Hoffman  de-  foluble  in  water,  and  gave  an  earthy  tar  by  faturating  the  acid  with  chalk, 

ed  by  marine  acid,  iron,  and  re-  nies  that  it   contains  any  native  acid  precipitate  on  mixture  with  fixed  al-  and  then    expelling   it  by  means  of 

gulus  of  antimony,  366     Another  of  tartar.     By  treating  it  with  fpirit  kali.     On  abstracting  the  nitrous  a- the  vitriolic.    Hermbftadt.    Other  che- 

by  marine  acid,  copper,  and  regu-  of  wine  and  manganefe  he  obtained  cid  from  them,  and  adding  a  folu-  mifls,  however,  have  certainly  found 

lus   of  antimony,  367       A   triple  an  ether.  tion  of  calcareous  earth  in  vinegar,  a  it  to  contain  the  acid  of  fugar  partly 

falt  formed  by  precipitating  filice-       5     Bilberry     {Vaccinium    myrtillus).  precipitate  fell,  which  was  found  to  neutralized  with  alkali,  and  which  is 

ous  earth  with  fixed  alkali,   1075  Equal  parts  of  the  acids  of  citrons  and  confifl    of    acid    of   tartar   faturated  capable  of  being  cryflallized.     This 

A   kind   of  triple   fait   formed  by  apples.      Scheele.  with  lime.      Hermbftadt.                            is  generally  known   under  the   name 

precipitating  calx  of  platina  from       6     Bramble      (Rubus     chameemorus).  20   Gum    Arabic.       Acid    of  fugar  of  fait  of  ivood-forrel,  and  is  mmufac- 

the    marine    acid,     1327      Other  The  fame  with  the  foregoing.  Scheele.  and  apples.     Scheele.                                fared  in    confiderable    quantities   in 

triple  falts  formed  by  it,  1332.              7   Camphor.     A    peculiar   kind  of  21    Gum  tragacantb.     Acids  of  fu-  Thuringia,  Suabia,  Switzerland,  and 

Tubal-Cain  :  whether  to  be  account-  cryftallizable  acid.      M.  Kofegarten.  gar  of  milk,  apples,  and  fugar.               the  Hartz.      It  is  prepared  from  this 

ed  a  chemifl  or  not,  2.                             8   Cherries,     Equal   parts  of  acids  22  Ha-tu    {Cratagus  aria).     Equal  plant  as  well  as  the  oxalis  acetofella. 

Tungften  particularly  examined,  967,  of   citrons   and   apples.       Saccharine  parts  of  acids  of  citrons  and  apples.       The   plants  are  bruifed  in   flone  or 

et  feq.     Confidered  as   a   metallic  acid    by   treatment   with    fpirit     of  23   Honey.     An  acid  liquor  by  di-  wooden  mortars;  the  juice  is  fquee- 

earth      by     Mr     Bergman,     967  nitre.     Scheele,  Hermbftadt,  and   We-  flillation  ;  and  with  fpirit  of  nitre,  the  zed  through  linen  ;  and  when  cleared 

Scheele's  method   of  analyfing   it,  Jlrumb — Hermbftadt     fays     that    he  acid  of  fugar.     The  diftilled  acid  has  by  fettling,  is  to  be  boiled  to  a  pro- 

968     Effects  of  heat  upon  it,  969  found  acid  of  tartar  alfo.  been  faid  to  diffolvc  gold.                       per  confidence,  and  clarified  with  the 

Its  chemical  properties,  970     Dif-       9    Citrons  and  lemons.     A  particular  24    Lemons.       An    acid    the  fame  whites  of  eggs,   or  with  blood.     It  is 

ferences  betwixt  the  acids  of  tung-  kind  of  cryftallizable  acid.     Scheele  with  that  of  citrons.                                to  be  {trained  whilft  hot,  and  then 

{ten  and  molybdasna,  971      i3erg-       10    Coffee.      The    infufion   evapo-  25   Leontodsn  taraxacum.     Acid   of  kept    in    a    cold    cellar.       In    a   few 

man's    opinion    concerning   them,  rated   and    treated     with     fpirit    of  tartar    by   treatment    with   fpirit  of  weeks  cryflals  will  be  formed,  from 

972     Why  he  fuppofed  the  acids  nitre.     Acids    of   fugar   and   apples,  nitre.                                                           which  the  remaining  liquor  muft  be 

to    be    metallic   earths,    973       Its  Scheele.  26    Manna.       Acid   of  fugar   by  poured  off,  and  by  further  evapora- 

properties  according   to    M.    Lu-       11   Coris.     A  yellow  acid  by  re-  treatment  with  fpirit  of  nitre.               tion   will   yield  more  fait.      Savary 

yart,  1498     Of  the  yellow  matter  peated  abflraclions  of  fpirit  of  nitre.  27     Mulberries.       Acid    of  tartar,  obtained  only  two  ounces,  and  a  half 

called   its   acid   by    Mr     Scheele,  With  fome  of  the  alkalies  and  earths  Hermbftadt.     A  cryftallizable  acid  fait  of  fait  from  25  pounds  of  the  juice. 

1499     No  fimple   acid  procurable  this   acid    forms    cryftallizable    falts  by   evaporating  the   juice.      Angelas       41   Straivberriss.  Equal  parts  of  the 

from  the  mineral,  1501      A  new  which  do  not  deliquate,  though  others  Sala.                                                            acids  of  apples  and  citrons.     Scheele. 

femimetal  made  from  it,  1501.           do.     That  with  fixed  vegetable  alka-  28     Oil  of  olives.      A  fait  which       42  Sugar.     See  the  article. 

Turbith  mineral,   how  prepared,  705,  li  forms   needle-like   cryflals,  foluble  fublimed     and    cryflallized,     by     re-       43   Sumach    (Rhus    ccriaria).     Cry- 

706.                                                        in    water,  vitriolic,   nitrous,    or  ma-  peated  and  copious  abflraclions  of  the  ftals  of  tartar.      Profeffor   Tremfdorf 

Turpentine:    Appearance    of    oil    of  rine  acids,  but  not  in  vinegar  or  fpi-  nitrous  acid.      Weftrumb.                         and  Son. 

turpentine    with    acid    of   arfenic,  rit  of  wine.     Like  the   faccharine   a-  29   Peruvian  bat  i.     Acid  of  apples       44     Tamarinds.       Acid   of    tartar, 

923      Chio    turpentine    defcrihed  cid  it  has  a  ftrong   affinity  to  calca-  and    fugar,   by  treating   the   extract  tartar  itfelf,  with  a  mucilaginous  and 

I433       Venice   turpentine,     1434  reous  earth,  which  it  fepa rates  from  with  nitrous  acid.     Scheele.                     faccharine  matter.      Weftrumb. 

Strafburgh,  1435      Common,  1436  lime-water,  and   forms  a   greyifh  fa-  30   Primus  fpinofa  et  domeftica.     A-       45    Vaccinium  vilis  ideea.     Acid   of 

Analyfis  of  turpentine,  1437      Ef-  line  powder,  foluble  in  marine  acid,  cid  of  apples.     Scheele.                            citrons.     Scheele. 

lential     oil    difficult     of   folution,  but    not    in   water,  nor   even  in    its  31     Primus    padus.      Acid    01   ci-       46   Wood  and  bark  of  the  birch  tree. 

I438.                                                      own   acid.     It  exhibits  fome  appear-  trons.     Scheele.                                          From  55    ounces  of  the  wood  were 

Vapour  formed  by  the  abforption  ances  with  metals,  which  deferve  far-  32  Poppy.  Acids  of  fugar  and  obtained  17  ounces  of  rectified  acid, 
of  latent  heat,  120  Dr  Black's  ther  examination.  Brugnatelli.  apples,  by  treating  the  juice  with  which  when  freed  from  an  amber- 
experiments  on  the  converfion  of  12  Cranberry.  {Vaccinium  oxy-  nitrous  acid.  Scheele.  coloured  oil  was  to  the  fpecific  gra- 
water  into  vapour,  121  Heat  ex-  coccos).  Acid  of  citrons.  Scheele.  33  Rafphrriet.  Acids  of  apples  vity  of  water  as  49  to  48,  and  of 
pelled  in  great  quantity  by  its  con-  13  Currants,  red  and  white.'  Acids  and  citrons.  Scheele.  Acid  of  tar-  fuch  ftrength  that  one  ounce  of  it  re- 
denfation,  125.                                     of    citrons    and    apples.       Weftrumb.  tar   by    faturating    the    juice    with  quired  23  of  lime-water  for  its  fatu- 

Yegetable   colours    changed   by   acids  Hermbftadt  fays  that  they  contain  a-  chalk,  and  then  feparating  the  earthy  ration.     Chemijls  of  Dijon By  allow- 

and  alkalies,    173       Of  vegetable  cid  of  tartar.  bans   by    means    of    vitriolic     acid,  ing  the  acid  diftilled  from  the  bark  to 

earths,    515,    1089       Suppofed    by        14   Elderberries.     Acid  of  apples.  Hermbftadt.                                                   remain  at  red  for  three  months, much 

Dr   Lewis   to   be   the  fame   with  Scheele.  34  R.hapontic.     Acid  of  tartar   by  of  its  oil  was  feparated  ;  by  fatura- 

magnefia,    1089        Dr      Gmtlin's       15    Galls.     A  peculiar  kind  of  a-  cryftallizing  the  juice;  of  fugar  by  tion  with  fixed  alkali  a  dark-coloured 

experiments,  ib.  Vegetable  ammo-  cid.    Scheele — Mr  Kier  obferves,  that  treating  it  with  nitrous  acid.      Bind-  neutral  fait  was  obtained,  which  was 

niac,  870     Vegetable   ether,   884  from  other  adringent   matters,  efpe-  helm.                                                           purified  by  fufion  and  fubfequent  fil- 

Vegetable  acids  produce  a  remark-  cially  thofe  ufed  in  dyeing,  it  is  pro-  35   Rhubarb.     Acids  of  fugar  and  tration    and    evaporation-       On  fub- 

4  I-   2-  jecling 
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jeeling  the  purified  fait  to  diftilla- 
tion,  an  acid  arofe,  which  had  no 
longer  an  empyrcumatic  fmell,  but 
rather  a  flavour  of  garlic.  Gotiiling. 
Vegetations,   curious,    produced    from 

folution  of  filver,  754. 
Venice  turpentine.      See  Turpentine. 
Verdigris,   how    prepared,   872       Di- 
ftilled,  lb.     Verdigris  diMled,  beft 
method  of  making  it,  872. 
Vtrdiier,    a   preparation    of     copper, 
75^       Method    of    making    blue 
verditer  generally  unknown,  ib. 
Vermilion  made  by  fubllming  fulphur 
and  mercury  together,  1404     Dif- 
ficnity  in  adjufting  the  proportions 
of   the  ingredients,  ib.     May   be 
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gifticated  vitriol,  684  Perfect 
green  vitriol  cannot  be  deftroyed 
by  clay,  686  How  to  abftract 
the  phlogifton  from  it,  687  How 
to  prepare  blue  vitriol,  693  Parts 
with  its  acid  with  more  difficulty 
than  the  green  kind,  694  Its 
ufes,  605  White  vitriol,  how 
prepared,  708  Why  the  diftilla- 
tion  of  fea-falt  with  copperas  does 
not  fucceed,  787  Gr?en  vitriol 
decompofed  by  faccharum  faturni, 
1044  Fixes  the  colouring  matter 
of  Pruffian  blue,  1 1 74  How  af- 
fected by  dephlogiiticated  marine 
gas,  1485. 
Vitriol,  acid  of.     See  Vitriolic  acid. 


de    without    fublimation    from   Vitriolic  acid:   why  it   cannot   act   on 


quickfilver  and  the   volatile    tinc- 
ture of  fulphur,  ib.      Or  with  the 
folution  of  fulphur  by  fixed  alkali 
or    quicklime,   ib.       Is  darker   or 
lighter  according  to  the   quantity 
of  fulphur,  ib. 
Verulam,  Eord,    ftudies   and    revives 
the  fcience  of  chemiltry,   16     His 
opinions  concerning  heat,  29. 
Vejfeh,  chemical  :   of  the  proper  ones 
to  be  ufed,  557,  etfeq.     Dr  Black's 
opinion,   ib.      Of   glafs,  558     Of 
metal,    560      See    Chemical,  Glafs, 
Metal,    Eariicn-'.vare,      and    Porce- 
Ldn. 
-Vibration  :   Nicholfon's  account  of  the 
advantages  attending   the   fuppofi- 
tion   that  heat  is  occaficned  by  it, 
80     Anfwevcd,  81. 
Vinegar :   fpecific  gravity  of  it  when 
ftrongly  concentrated,  10 1     Why 
it  may  be  reduced  into  air  without 
addition,    208       Procurable    from 
the  refiduum  of  vitriolic  ether,  ad 
722     Lewis's  experiments  on  the 
folubility  of  tin    in  this  acid,    880 
Whey     convertible     into    vinegar, 
979       Reqaifites    for    bringing    it 
nearer   the    ftate    of  tartar,    1002 
Weftrumb's  attempts  for  this  pur- 
pole,     1003        Dr    Creil's   opinion 
of  the  poffibility  of  the  tranfmu- 
tatkn,     1004        Method    recom- 
mended by  him  for  attempting  the 
experiment,  1005      Suppofed  to  be 
an  antidote   aguilift  arlenic,   1520 
Difference  between  radical  vinegar 
and  common  acetous  acid,  1528. 
Vis  inertia:  :   fire  feems  to  be  deftitute 

of  it,  93. 
Vitriol:  why  folution  rf  gold  is  pre- 
cipitated by  the  green  kind,  225 
But  not  by  this  fait  when  dephio- 
giiiicated,  226  That  procured 
by  precipitJtion  of  copper  with 
iron  lefs  fit  for  dyeing  than  the 
common,  344  1-lue  vitriol  can- 
not be  formed  by  boiling  alum 
and  copper  fil'ngs,  349  Propor- 
tion of  ingredients  n  blue  vitriol, 
467  How  to  extract  green  vi- 
triol from  pyrites,  and  to  diftil  the 
acid  from  it,  620,  et  fej.  Extrac- 
ted from  the  fame  ore  with  ful- 
phur and  alum,  659  Alum  is 
generally  contaminated  by  dephlo- 


lead,  filver,  &c.  without  a  boil- 
ing heat,  197  Cannot  be  redu- 
ced into  an  aerial  form  but  by  a 
combination  with  phlogifton,  202 
On  the  expulfion  of  the  nitrous 
acid  by  the  vitriolic  diluted,  280 
By  the  fame  in  a  concentrated 
ftate,  281  With  a  fmali  quan- 
tity of  vitriolic  acid  diluted,  282 
On  the  expulfion  of  the  ma- 
rine acid  by  the  concentrated  vi- 
triolic, 283  Deeompofition  of 
vitriolic  ammoniac  by  marine  acid 
never  complete,  291  Why  the 
vitriolic  acid  refumes  on  evapora- 
tion the  bafes  it  had  left,  285 
Decompofition  of  vitriolic  ammo- 
niac by  folution  of  filver  explained, 
306  Of  corrolive  mercury  by 
concentrated  vitriolic  acid,  315 
Can  diffolve  no  other  metals  than 
iron  and  zinc,  337  Kirwan's  ex- 
periments on  the  fpecific  gravity 
of  oil  of  vitriol,  385  Why  it 
is  neceffary  to  dilute  the  ,acid  in 
thefe  experiments,  396  To  find 
its  fpecific  gravity,  397  Quan- 
tity of  acid  neceffary  to  faturate 
pure    mineral  alkali,    430      Why 


effects  on  the  human  body,  617 
Difficulty  ol  procuring  it  by  itfelf, 
6i8  Diftillation  of  it  from  cop- 
peras, 620  Rectification  of  the 
acid  thus  obtained,  622  To  pro- 
cure it  from  fulphur,  623  Quan- 
tity of  acid  contained  in  it,  ib. 
Quantity  produced  from  it,  624 
Methods  of  obviating  the  difficul- 
ties in  this  procefs,  625  Ought 
to  be  made  in  lead  veffels,  627 
Of  its  combination  with  fixed  al- 
kali, 628  With  calcareous  earth, 
635  With  argillaceous  earth, 
637  With  magnefia,  690  With 
m;tals,  691  With  inflammable 
fubftances,  712  Bergman's  ex- 
periments to  fhow  that  an  excefs 
of  this  acid  impedes  the  eryftalli- 
zation  of  alum,  681  Procured 
from  the  refiduum  of  vitriolic 
ether,  2d,  722  Of  its  tranfmuta- 
tion  into  the  nitrous  acid,  720 
How  to  extract  the  nitrous  acid 
by  its  means,  734  Whether  the 
marine  acid  be  the  fame  with  it, 
783  Experiment  feeming  to 
prove  the  tranfmutation,  784 
Expelled  by  acid  of  fugar,  898 
Effects  of  it  on  fait  of  amber,  913 
Diffolves  manganefe  in  conjunc- 
tion with  the  acid  of  tartar,  1012 
Or  with  fpirit  of  wine,  1014 
Expelled  by  the  nitrous  and  ma- 
rine acids,  1041  Promotes  the 
folubility  of  falts,  1048  Terra 
ponderofa  ufually  found  united 
with  the  vitriolic  acid,  1049 
Unites  with  this  fubftance  more 
readily  than  with  alkalies,  1055 
Its  prelence  readily  difcovered  by 
terra  ponderofa,  1058  The  oil 
of  vitriol  ufually  fold  contains 
gypfum,  1OJ9  Effects  of  it  on 
arlenic,  1271  Converts  the  re- 
gulus  into  white  arfenic,  1292 
On  regulus  of  cobalt,  1300. 


vitriolic  air  is  produced  by  diffol-  VHriolated  tartar  :  its   decompofition 


ving  iron  in  concentrated  vitriolic 
acid,  455  Solution  of  the  calces 
of  iron  in  vitriolic  acid,  456  It 
acts  on  iron  in  a  much  more  di- 
lute ftate  than  the  nitrous,  461 
Proportion  of  copper  diffolved  by 
vitriolic  acid,  464  Vitriolic  air 
obtained  from  this  folution,  465 
Why  this  metal  cannot  be  acted 
upon  by  diluted  vitriolic  acid,  466 
Miction  of  the  vitriolic  acid  on  tin, 
470  On  lead,  474  On  filver, 
478  -On  mercury,  485  Zinc, 
487  Uifmuth,  491  Nickel, 
zd  493  Cobalt,  496  Regulus 
of  antimony,  499  P*.egulus  of 
arfenic,  502  Quantity  of  phlo- 
gifton in  vitriolic  air,  506  This 
acid  and  its  combinations  parti- 
cularly treated  of,   612,  et feq      Is 


by  calcareous  earth  explained,  270 
On  its  decompofition  by  nitrous 
acid,  285  Cannot  be  decompo- 
fed by  diluted  nitrous  acid,  287 
Decompofed  by  marine  acid,  288 
Requifites  for  the  fuccefs  of  this 
experiment,  289  Cannot  be  de- 
compofed in  a  ftate  of  folution  by 
this  acid,  290  Explanation  of  its 
decompofition  by  folution  of  fil- 
ver, 305  Why  it  is  fo  much 
heavier  than  nitre,  416  Of  the 
quantity  of  ingredients  in  it,  419 
How  prepared,  628,  629  Its 
ufes,  631  Decompofed  and  ful- 
phur pr.. cured  from  it  by  calcina- 
tion with  charcoal,  716  Its  acid 
expelled  by  that  of  phofphorus, 
907  And  by  the  arfenical  acid, 
929 


never    found    naturally    pure,    ib.  Volatile  alkali  lefs  ftrongly  attracted 


How  rectified,  613  Attracts 
moifture  from  the  air,  614  Pro- 
duces cold  and  heat  according  to 
circumihances,  615  Quantity  of 
alkali   faturated   by  it,    616       Its 


than  metallic  earths  by  acids,  303 
May  be  ufed  to  remove  the  excefs 
of  acid  in  aluminous  ley,  680 
Forms  Glauber's  fal  ammoniac 
with  vitriolic  acid,   633     Nitrous 


Index. 

ammoniac  with  the  nitrous,  745 
Common  fal  ammoniac  with  the 
marine,  795  Vegetable  ammo- 
niac with  the  acetous,  870  A 
fait  forming  into  elegant  cryflals 
with  the  acid  of  tartar,  892 
Its  combination  with  fluor  acid, 
851  Glafs  corroded  by  this  fait, 
854  A  great  quantity  of  it  fatn- 
rated  by  acid  of  fugar,  900 
Forms  microcofmic  fait  with  the 
phofphoric  acid,  905  Combined 
with  acid  of  arfenic,  928  In  its 
mild  ftate  decompofes  calcareous 
folutions,  1046  Precipitates  fili- 
ceous  earth  completely,  1074  Its 
preparation  particularly  treated  of, 
1030,  ttfeq.  Obtained  from  various 
fubftances,  ib.  Proper  way  of  diftil- 
ling  it,  1031  How  purified,  1032 
Volatile  fal  ammoniac,  how  prepa- 
red, 1033  Volatile  alkali  com- 
bined with  metals,  1034  With 
effential  oils  and  fpirit  of  wine, 
1036,  1037  With  fulphur,  1038 
Volatile  tincture  of  fulphur,  ib. 
Its  ufe  in  the  preparation  of  aurum 
fulmiuaas  but  lately  known,  1 106 
-  The  caufe  of  its  explofion,  1121 
Unites  with  the  colouring  matter 
of  Pruffian  blue,  1182  Obtained 
by  diftillation  from  Pruffian  blue, 
1 197  Maybe  united  with  phlo- 
gifton and  fixed  alkali,  fo  as  to  fu- 
itain  a  great  degree  of  heat,  1202 
Effects  of  it  on  nickel,  13 14  On 
folution  of  platina,  1330  Why 
the  volatile  fulphureous  acid  dif- 
fol vts  manganefe,  1379  Volatile 
alkali  deftroyed  by  manganefe  at- 
tracting its  phlogifton,  1394. 

Volcanic  countries  only  afford  ores 
containing  alum  ready  made,  655. 

Unguentum  citrinum,  how  prepared, 
772. 

Urine,  how  the  microcofmic  fait  is 
procured  from  it,  905  Always 
contains  a  calculous  matter,  1457 
Why  frefh  urine  reddens  lacmus, 
1458  Different  falts  contained  in 
it,  1459  Affords  the  acid  of  ben- 
zoin, 1532. 

Ward's  drop  :  Nitrous  ammoniac 
the  principal  ingredient  in  it,  746. 

Water  :  Its  flownefs  in  melting  when 
congealed,  a  preventative  of  in- 
undations, 88  Prodigious  force 
exerted  by  it  in  freezing,  ic6 
Remains  fometimes  fluid  though 
cooled  below  32  degrees,  117 
Dr  idack's  experiments  on  the 
converfion  of  water  into  fteam, 
121  Its  boiling  point  in  vacuo 
determined  by  Mr  Boyle,  T22  And 
by  Mr  Robinfon  of  Glafgow,  123 
May  be  made  fufficiently  hot  to 
melt  lead,  131  A  great  quanti- 
ty of  water  yielded  by  burning 
fpirit  of  wine,  134  Produced 
from  the  deflagration  of  dephlo- 
gifticated  and  iuflammable  air, 
135  In  the  reduction  of  iron  by 
inflammable  air,  156  Why  it 
does  not  unite  with  nitrous   air, 

204 
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204  Cannot  diffolve  metallic 
falts  without  an  excefs  of  acid,  297 
Quantity  of  it  in  digeftive  fait, 
37a  in  nitre,  391  In  vitriolated 
tartar,  398  In  fpirit  of  nicre, 
426  How  far  it  is  an  object  of 
chemiftry,  549  Scheme  for  fil- 
tering large  quantities  of  it,  569 
Earthy  crull  formed  on  it  by  fluor 
acid,  83s  See  Cruft.  Neutral  fait 
for  difc  vering  iron  in  mineral 
waters,  I  180  Mercury  fuppofed 
convertible  into  it,  1 235  The 
miftake  difeovered  by  Lewis,  1236. 

TVaters,  mineral,  Mr  Woulfe's  teft  for 
them,  1557. 

JVatt's  experiments  on  the  diftilla- 
tion  of  water  in  vacuo,  45  On 
the  evaporation  of  fluids  in  vacuo, 
126  His  teft  for  acids  and  alka- 
lies, 1549     etfel- 

Wedge-wood's  improvement  of  the 
thermometer,  104  His  ftone-ware 
an  improvement  in  chemical  vef- 
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fels,  597. 

Weight  of  metals  incrcafed  by  calci- 
nation, 523,  etfeq. 

WcnzeFs  experiments  on  fluor  acid, 
850  Method  of  preparing  cry- 
ftals  of  verdigris,  872. 

Wejlrumb's  analyfis  of  the  refidnum  of 
vitriolic  ether,  2d  722  His  at- 
tempt to  reduce  vinegar  nearer  to 
the  ftate  of  tartar,  1003. 

Whey  :  chemical  properties  of  it,  970 
Convertible  into  vinegar,  979. 

Whits  :  a  beautiful  white  colour  from 
lead,  703  White  drop  of  Ward, 
746  White  copper,  how  pre- 
paid, 1157.  _ 

Weigleb's  experiments  on  fluor  acid, 
839  Account  of  the  diftillation 
of  nitrous  acid  by  clay,  &c.  737 
His  new  chemical  nomenclature, 
1561. 

Wilfons  experiments  on  phofphori, 
1086. 

Winch's  method  of  purifying  ether, 


2d  722    Wines,  how  purified,  886. 
Withering' s     experiments     on     terra 

ponderofa,  1050. 
Wo'.fram.      See  Tunglien. 
Wood,  prcfervatives  for,  621,  700. 
Woodward's  receipt  for  making  Pruf- 

fian  blue,  1164. 
Woulfe's  method  of  procuring  nitrous 

ether  in  large  quantity,  776     Teft 

for  mineral  waters,  1557 
Yellow  colour  for  houfe-painting, 

fori,  account  of  the  aluminous  ore 
found  near  that  place,  660. 

Zaffre,  a  calx  of  cobalt,  defcribed, 
1294. 

Zinc  and  iron,  the  only  metals  dif- 
folved  by  vitriolic  acid,  337  Of 
their  precipitation  by  one  another, 
347  Precipitates  nickel,  358 
Cannot  precipitate  cobalt,  361 
Forms  white  vitriol  with  the  vi- 
triolic acid,  707  Combined  with 
the  nitrous  acid,    767     With  the 


marine  acid,  820  Volatilized  by 
it,  ib.  With  acid  of  arfenic,  951 
Cannot  eaiiiy  be  combined  with 
iron,  1162  Its  combination  with 
copper,  1 154  The  metal  parti- 
cularly treated  of,  1240  Defla- 
grates violently  in  a  ftrong  heat, 
ib.  Sublimes  into  flowers,  1241 
Br  Lewis's  method  of  reducing 
them,  1242  Oil  fuppofed  to  be 
obtained  from  them  by  Homberg, 
1243  The  miftake  difcovered  by 
Neumann,  ib.  Another  oil  by  Mr 
Hellot,  capable  of  diffolving  gold 
and  filver  leaf,  1244  Combina- 
tion   of  zinc   with  other   metals, 

1245  Its  combination  with  gold 
a    proper    material    for     fpecula, 

1246  Its  deflagration  with  other 
metals,  1247  Cannot  be  united 
with  fulphur,  1248  Nitre  alka- 
lyfed  by  its  flowers,  1 249  Unites 
readily  with  platina,  1342. 
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Chemnitz  CHEMNITZ,  (Martin)  a  famous  Lutheran  divine, 
the  difciple  of  Melanclhon,  was  born  at  Britzen  in 
Brandenburgh,  in  1522.  He  was  employed  in  feveral 
t  important  negotiations  by  the  princes  of  the  fame 
communion;  and  died  in  1589.  His  principal  work 
is  the  Examen  of  the  Council  of  Trent,  in  Latin. 

CHEMOSH.     SccChamos. 

CHEMOSIS,  a  difeafe  of  the  eyes,  proceeding  from 
an  inflammation  ;  wherein  the  white  of  the  eye  fwells 
above  the  black,  and  overtops  it  to  filch  a  degree, 
that  there  appears  a  fort  of  gap  between  them  .  Others 
define  it  to  be  an  elevation  of  the  membrane  which 
furrounds  the  eye,  and  is  called  the  white;  being  an 
affection  of  the  eye,   like   white-flelh. 

•CHENOPODIUM,  Goose-foot,  or  Wild  Orach: 
A  genus  of  the  dig'ynia  order,  belonging  to  the  pen- 
tandria  clafs  of  plants;  and  in  the  natural  method 
ranking  under  the  20.I1  order  Holoracea.  The  calyx 
is  pentaphyllous  and  pentagonal;  no  corolla;  one 
feed  lenticular,  fuperior.  There  arc  18  fpecies,  13  of 
which  are  natives  of  Britain.  The  mod  remarkable  are 
the  following:  I.  The  bonus  henricus,  or  common  Eu- 
glifn  mercury,  found  growing  naturally  in  lliady  lanes 
in  many  places  in  Britain.  It  has  large  triangular,  ar- 
row-pointed, entire  leaves  ;  upright,  thick,  ftriated 
ftalks  garni fhed  with  triangular  leaves,  and  terminated 
by  clofe  {pikes  of  apetalons  yellowilh-grecn  flowers 
in  June  and  July,  which  are  fucceeded  by  ripe  feeds 
in  Auguft.  2.  The  fcoparia,  belvidere,  or  annual 
mock-cyprefs,  which  is  of  a  beautiful  pyramidal 
form  refembling  a  young  cyprefs  tree.  3.  The  bo- 
try  s,  or  oak  of  Jerufalem.  4.  The  ambrofoides,  or 
oak  of  Cappadocia.  All  thefe  are  very  cafily  pro- 
pagated from  feeds;  and  will  thrive  beft  in  a  rich 
fight  earth.  Mo  ft  of  the  fpecies  have  an  aromatic 
fmell.  A  fpecies  which  grows  near  the  Mediter- 
ranean is  ufed  by  the  Egyptians  in  fallads,  on  ac- 
count of  its  faltifh  aromatic  tafte.  From  the  fame 
plant  kelp  is  made  in  other  countries. — The  firft  fpe- 
cies, or  Englifh  mercury,  was  formerly  ufed  as  fpi- 
nach  ;  but  is  now  difnfed,  as  being  greatly  inferior 
to  that  herb.  As  an  article  of  the  materia  medica,  it 
is  ranked  among  the  emollient  herbs,  but  rarely  made 
nfe  of  in  practice.  The  leaves  are  applied  by  the 
common  people  for  healing  (light  wounds,  cleanfing 
old  ulcers,  and  other  like  purpofes.  The  roots  are 
given  to  fheep  that  have  a  cough.  Goats  and  fheep 
are  not  fond  of  the  herb ;  cows,  horfes,  and  fwine, 
refufe  it. — The  fecond  fpecies,  or  belvidere,  is  a  plant 
much  efteemed  in  China.  The  following  are  the 
properties  attributed  to  it  in  the  Chinefe  Herbal. 
After  having  faid  that  it  is  about  the  end  of  March  or 
beginning  of  April  that  the  belvidere  fprings  up  from 
the  earth;  that  its  fuckers  or  (hoots  rife  to  the  height 
of  eight  or  nine  inches,  in  fhape  of  a  child's  fift  half 
flint;  that  it  afterwards  extends  itfelf,  and  fends  forth 
a  number  of  branches  loaded  with  leaves  like  thofe  of 
flax  ;  and  that,  as  it  grows,  its  branches  arrange  them- 
felves  naturally  in  the  form  of  a  beautiful  pyramid; 
it  adds,  that  its  leaves,  yet  tender,  abound  with  juice, 
and  have  a  very  agreeable  tafte  ;  that  it  may  be  eaten 
as  a  fallad  with  vinegar,  to  which  a  little  ginger  has 
been  added  ;  that  being  prepared  like  otherleguminous 
plants,  and  baked  with  meat ,  it  gives  it  an  agreeable 
and  pleafing  flavour:  that,  when  in  its  full  beauty,  its 
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leaves  become  hard.apd  unfit  for  the  table ;  but  that  ChepcIIo 
nourifliment  is  then  found  in  its  root,  which  ferves  as  a  II 
rtfonrce  in  times  of  famine  and  fcarcity.  When  the  ^herburg. 
belvidere  has  attained  to  its  natural  fize,  the  Chinefe  ^"~"*>'  ' 
fepanue  its  principal  ftalk  from  the  reft,  and  put  it 
into  a  ley  of  allies,  which  cleans  and  foftetis  it,  and 
frees  it  from  all  impurities  of  the  bark.  After  this 
bath,  it  is  expofed  to  the  fun;  and  when  dry  it  is 
baked  and  feafoned.  With  regard  to  the  root,  which 
has  fomething  of  a  violet-colour,  they  ftrip  off  the  fkin 
by  filaments,  which  may  be  boiled  and  eaten:  but 
what  is  particularly  fought  after,  is  the  root  itfelf;  of 
which,  when  reduced  to  powder,  they  colled  only  - 
what  remains  in  the  bottom  of  the  veffel,  and  form  it 
into  fmall  loaves  that  are  baked  by  being  held  over 
the  fleam  of  boiling  water.  People  of  a  delicate  tafte 
will  fcarcely  be  tempted  to  admit  this  difli  at  their 
tables;  but  is  it  not  nfeful  to  point  out  to  the  poor 
peafants,  that  in  cafes  of  neceflity,  they  may  always 
have  recourfe,  without  danger,  to  this  ruflic  food  ?  In 
fuch  cafes,  they  will  be  indebted  to  the  Chinefe  for 
having  made  the  firft  trial,  which,  for  the  moft  part  is, 
dangerous.  The  Chinefe  Herbal  cites  the  example  of 
four  mountaineers,  who  having  lived  on  nothing  but 
the  leaves,  roots,  and  ftalks,  of  the  belvidere,  with 
which  their  country  abounded,  had  neverthelefs  en- 
joyed perfect  health  to  a  very  great  age. 

CHEPELIO,  an  iflan'd  in  the  bay  of  Panama  and 
province  of  Darien,  in  South  America,  fituated  about 
three  leagues  from  the  city  of  Panama,  which  it  fup- 
plies  with  provilions.     W.  Long.  81.  N.  Lat.  9. 

CHEPSTOW,  a  market  town  of  Monmonthlhire 
in  England,  feated  on  the  river  Wye  near  its  mouthy 
in  W.  Long.  2.  40.  N.  Lat.  51.  40. 

CHEQ^,  oi-Cherif,  the  prince  of  Mecca,  who  is, 
as  it  were,  high  prieft  of  the  law,  and  fovereign  pon- 
tiff of  all  the  Mahometans  of  whatever  feci:  or  country 
they  be.     See  Caliph. 

The  grand  fignior,  fophis,  moguls,  khans  of  Tar- 
tary,  &c.  fend  him  yearly  prefents,  efpecially  tapeftry 
to  cover  Mahomet's  tomb  withal,  together  with  a  fump- 
tuous  tent  for  himfelf,  and  vaft  funis  of  money  to  pro- 
vide for  all  the  pilgrims  during  the  1 7  days  of  their  de- 
votion. 

CHERASCO,  a  ftrong  and  confiderable  town  of 
Italy,  in  Piedmont,  and  capital  of  a  territory  of  the 
fame  name,  with  a  ftrong  citadel,  belonging  to  the 
king  of  Sardinia,  where  he  retired  in  1706,  during 
the  fiege  of  Turin.  It  is  feated  at  the  confluence  of 
the  rivers  Sturia  and  Tanaro,  upon  a  mountain.  E. 
Long.  7.  55.  N.  Lat.  44.  35. 

CHERBURG,  a  fea-port  town  of  France,  in  Nor- 
mandy, with  a  harbour  and  Auguftine  abbey.  It  is 
remarkable  for  the  fea. fight  between  the  Englifh  and 
French  fleets  in  1692,  when  the  latter  were  beat,  and 
upwards  of  twenty  of  their  men  of  war  burnt  near 
Cape  la  Hogne.  The  Britifh  landed  here  in  Auguft 
1758,  and  took  the  town,  with  the  (hips  in  the  bafon, 
demoliflied  the  fortifications,  and  ruined  the  other 
works  which  had  been  long  carried  on  for  enlarging 
the  harbour  and  rendering  it  more  fafe  and  conveni- 
ent. Within  thefe  few  years  it  has  been  attempted 
again  to  improve  the  harbour,  and  rebuild  the  works; 
but  after  confiderable  progrefs  had  been  made,  a  great 
part  of  them  fuddenly  gave  way,  and  the  enterprife  it 
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€herem    is  thought  will  not  be  again  relumed.    E. 

S         N.  Lat.  49.  38. 
Chermes,       CHEREM,  among  the  Jews,  is  ufed    to  fignify  a 
fpecies  of  annihilation.     Sec  Annih  ration. 

The  Hebrew  word  cherem,  fignifies  properly  to  de- 
firoy,  exterminate,  devote,  or  ariathematife : 

Cherem  is  likewife  fome times  taken  for  that  which 
is  confecrated,  vowed,  or  offered  to  the  Lord,  fo  that 
it  may  no  longer  be  employed  in  common  or  profane 
ufes.  No  devoted  thing  that  a  man  mall  devote  nnto 
the  Lord,  of  all  that  he  hath  of  man  and  beaft,  and 
of  the  field  of  his  poffeffion,  fhould  be  fold  or  redeemed  ; 
every  devoted  thing  is  mod  holy  to  the  Lord  :  none 
devoted,  which  (hall  be  devoted  of  men,  lhall  be  re- 
deemed, but  fhall  furely  be  put  to  death.  There  are 
fome  who  aflert  that  the  perfons  thus  devoted  were 
put  to  death  ;  whereof  Jephtha's  daughter  is  a  me- 
morable example.     Judges  xi.  29.  &c. 

Cherem  is  alfo  ufed  for  a  kind  of  excommunication 
in  ufe  among  the  Jews.     See  Niddui. 

CHERESOUL,  or  Chahrzul,  a  town  of  Turkey 
in  Afia,  capital  of  Curdiftan,  and  the  feat  of  a  begler- 
beg.     E.  Long.  45.  ij.  N.  Lat.  36.  o. 

CHERILUS,  of  Samos,  a  Greek  poet,  fiourifhed 
479  years  before  Chrift.  He  fung  the  victory  gained 
by  the  Athenians  over  Xerxes,  and  was  rewarded 
with  a  piece  of  gold  for  every  verfe.  His  poem  had 
afterwards  the  honour  of  being  rehearfed  yearly  with 
the  works  of  Homer. 

CHERLERIA,  in  botany:  a  genus  of  the  trigy- 
nia  order,  belonging  to  the  decandria  clafs  of  plants ; 
and  in  the  natural  method  ranking  under  the  22-d  or- 
der, Gary ophy Ilex.  The  calyx  is  pentaphyllons  ;  there 
are  five  neetaria,  bifid,  and  petal-like;  the  antherae 
alternately  barren;  the  capfule  is  trilocular  and  three- 
valved. 
Plate  CHERLESQUIOR,  in   Tnrkifh  affairs,  denotes  a 

sxxxvui.    lieutenant-general  of  the  grand  fignior's  armies. 

CHERMES,  in  zoology,  a  genus  of  infects  belong- 
ing to  the  order  of  infecta  hemiptera.  The  roftrum 
is  fituated  on  the  breaft ;  the  feelers  are  longer  than  the 
thorax;  the  four  wings  are  deflected;  the  thorax  is 
gibbous;  and  the  feet  are  of  the  jumping  kind.  There 
are  1  7  fpecies  ;  and  the  trivial  names  are  taken  from 
the  plants  which  they  frequent,  as  the  Chermes  gra- 
minis,  or  grafs-bug;  the  chermes  ulmi,  or  elm-bug, 
&c.  The  chermes  ficus,  or  fig-tree  bug,  one  of  the  lar- 
ger! of  the  genus,  is  brown  above  and  greenifh  beneath. 
The  antennae,  likewife  brown,  are  large,  hairy,  and 
one  third  longer  than  the  thorax.  The  feet  are  yel- 
lowilh  ;  the  wings  large,  twice  the  length  of  the  ab- 
domen. They  are  placed  fo  as  to  form  together  an 
acute  roof.  The  membrane  of  which  they  confifl  is 
thin  and  very  tranfparent;  but  they  have  brown  veins, 
ftrongly  marked,  efpecially  towards  the  extremity. 
The  roftrum  of  this  chermes  is  black,  and  takes  its  rife 
from  the  lower  part  of  the  thorax,  between  the  fir  ft 
and  fecond  pair  of  feet.  It  is  an  infect  to  be  met 
with  in  great  numbers  upon  the  fig-tree.  The  larva 
has  fix  feet.  It  is  like  the  infect,  when  provided 
with  wings.     Its   form  is  oblong,  and  its  motion  flow. 

The  chryfalis  differs  from  it  by  two  flat  buds  that 
fpring  from  the  thorax  and  inclofe  the  wings,  after- 
wards feen  in  the  perfect  infect.  Thefe  chryfalids 
are  frequently  met  with    on  plants;    and    the    two 


plates  of  their  thorax  give  them  a  broad  uncouth  ap- 
pearance and  a  heavy  look.  When  the  little  chryfa- 
lids are  going  to  be  metamorphofed,  they  remain  mo- 
tionlefs  under  fome  leaves  which  they  fix  themfelves 
upon.  Their  fkin  then  divides  upon  the  head  and 
thorax,  and  the  perfect  infect  comes  forth  with  his 
wings,  leaving  the  fpoil  of  his  chryfalis  open  and  rent 
anteriorly  upon  the  leaf.  Tbcfekindof  Houghs  are 
often  found  beneath  the  leaves  of  the  fig-tree.  The 
perfect  infect  is  furnifhed  with  four  wings,  large  in 
proportion  to  its  body,  veined,  and  placed  in  the. 
form  of  a  roof;  and  with  them  it  flies.  It  has,  more- 
over, the  faculty  of  leaping  pretty  brifkly,  by  means  of 
its  hinder-legs,  which  play  like  a  fpring.  When  it  is 
attempted  to  catch  the  chermes,  it  makes  its  efcape 
rather  by  leaping  than  flying.  Some  of  thofe  infects 
have  a  manoeuvre  worthy  of  notice.  Several  fpecies 
are  provided  at  the  extremity  of  their  body  with  a 
fmall  lharp-pointed  implement,  but  which  lies  con- 
cealed, and  that  they  draw  out  in  order  to  depofic 
their  eggs,  by  making  a  puncture  in  the  plant  that 
fuits  them.  By  this  method  the  fir-tree  chermes  pro- 
duces that  enormous  fcaly  protuberance  that  is  to  be 
found  at  the  fummit  of  the  branches  of  that  tree,  and 
which  is  formed  by  the  extravafation  of  the  juices  oc- 
cafioned  by  the  punctures.  The  young  larvae  fhelter 
themfelves  in  cells  contained  in  the  tumor.  The  white 
down,  under  which  the  larva  of  the  pine-chermes  is 
found,  feems  to  be  produced  much  in  the  fame  manner. 
That  of  the  box-tree  chermes  produces  no  tubercula 
like  thofe  ;  but  its  punctures  make  the  leaves  of  that 
tree  bend  and  grow  hollow  in  the  fhape  of  a  cap,  which 
by  the  union  of  thofe  inflected  leaves  produces  at  the 
extremity  of  the  branches  a  kind  of  knobs,  in  which 
the  larvae  of  that  infect  find  fhelter.  The  box-chermes, 
as  well  as  fome  others,  has  yet  another  peculiarity, 
which  is,  that  the  larva  and  its  chryfalis  eject  at  the 
anus  a  white  fweet-tafted  matter,  that  foftens  under 
the  touch,  and  is  not  unlike  manna.  This  fnbftance  is 
found  in  fmaii  white  grains  within  the  balls  formed  by 
the  box-leaves,  and  a  firing  of  the  fame  matter  is  often 
feen  depending  from  the  anus  of  the  infect. 

Chermes. Mineral.     SccKermes. 

CHERRY-island,  an  ifland  in  the  northern  ocean, 
lying  between  Norway  and  Greenland,  in  E.  Long. 
20.  5.  N.  Lat.  75.  o. 

CHERRr-Tree,  in  botany.     SecpRUNUs. 

CHERSO,  an  illand  in  the  gulph  of  Venice,  with 
a  town  of  the  fame  name  near  Croatia,  belonging  to 
the  Venetians.  The  air  is  good,  but  the  foil  ftony  ; 
however,  it  abounds  in  wine,  cattle,  oil,  and  excel- 
lent honey.     E.  Long.  15.  5.  N.  Lat.  45..  8. 

CHERSONESUS,  among  modern  geographers, 
the  fame  with  a  peninfula  ;  or  a  continent  almoft  en- 
compaffed  round  with  the  fea,  only  joining  to  the  main 
land  by  a  narrow  neck  or  ifihmus.  The  words  is 
Greek,  ^spe-c^ssr©* ;  of  xi?<r6i>  fond,  and  vwo-o?,  ifla?id ; 
which  fignifies  the  fame.  In  ancient  geography, 
it  was  applied  to  feverai  pcninfulas;  as  the  Cherfo- 
nefus  Aurea,  Cimbrica,  Taurica,  and  Thracia,  now 
thought  to  be  Malacca,  Jutland,  Crim  Tartary,  and 
Romania. 

CHERT,  Petrosilex,  Lapis  Corneas,  the  Horn- 
flein  of  the  Germans;  a  fpecies  of  ftone  cl  a  fled  by 
Cronftedt  among  the  filiceous  earths.     It  is  of  a  coar-' 
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fer  texture  than    the   common  flint,  as  well  as  fofter  ; 
for  which  reafons  it  is   not   capable  of  fuch  a  fine  po- 
lilh.      It  is  femitranfparent  at  the  edges,  or  when  bro- 
ken   into   very  thin  pieces.     It  is   found  of  different 
colours,  viz.  white,  whitifli  yellow,  flefh-coloured,  and 
greenilh.     According  to  Mr  Kirvvan,  it  runs  in  veins 
through  rocks,  from  whence  its   name  is  derived;   its 
fpecific  gravity  being  from  2590102700.     In    the  fire 
it  whitens  and  decrepitates  like  filex,   but  is  generally 
fufible  per  fe.     Mineral  alkali  does  not  totally  difiblve 
it  in  the  dry  way,  but  borax  and    microcofmic  ialt  do 
fo  without  efFervefcence.     Its  appearance   is  duller  and 
leSs  tranfparent  than  common  fliiTt.     The   reddifh   pe- 
trofilex,  ufed   in   the   count  de    Lauragais's  porcelain 
manufactory,  and  there  ca.We.6  feld-fpat,  contained   72 
per  cent,  of  /ilex,  22  of  argill,  and  6  of  calcareous  earth. 
Cronftedt  obfervcs  that    there   are   not   as   yet   any 
certain   characters   known  by  which  the  cherts  and 
jafpers  may  be  diftingnilhed  from  one  another,   though 
they  can  eafily  be  fo   by   light;   the   cherts  appearing 
of  a  fine  fparkling  texture  when  broken  ;  but  the  jafper 
being   grained,  dull,   and   opaque,  and  having  the  ap- 
pearance of  a  dry  clay.     The  chert  is  alfo  found  form- 
inff  larger  or  fmaller  veins,  or  in  nodules  like  kernels 
in  rocks;   whereas  the  jafper,  on   the  contrary,  Some- 
times  conftitutes  the  principal  part  of   the   higheft  and 
mofl     extended     mountains.      The   chert   is    likewife 
found  plentifully  in   the   neighbourhood  of  fcaly  lime- 
stone, as  flints  are  in  the  drat  a  of  chalk. 

The  connection  between  thefe  bodies  is  not  yet  dif- 
covered  ;  but  it  is  impoifible  to  eftablith  any  elfential 
difference  between  them,  from  the  circumllance  of 
flints  and  agates  being  generally  found  in  Angle,  loofe, 
and  irregular  nodules,  and  hardly  in  rocks  like  the 
chert:  for  near  Constantinople  the  agate  ftone  inns  in 
a  vein  acrofs  the  rock,  of  the  fame  hardnefs,  and  as  fine 
and  tranfparent,  as  thofe  agates  found  in  round  nodules 
at  Deux  Poms 

CHERTZEY,  a  market  town  of  Surrey  in  England, 
about  feven  miles  weft  from  Kingfton  upon  Thames. 
W.  Long.  50'.  N.  Lat.   51.  25. 

CHERUB,  (plural,  Cherubim)  ;  a  celeltial  fpirit, 
which  in  the  hierarchy  is  placed  next  to  the  feraphim. 
See  Hierarchy. 

The  term  cherub,  in  Hebrew,  is  fometimes  taken  for 
a  calf  or  ox.  Ezekiel  fets  down  the  face  of  a  cherub 
as  Synonymous  to  the  face  of  an  ox.  The  word  cherub, 
in  Syriac  and  Chaldee,  fignifies  to  till  or  plow,  which 
is  the  proper  work  of  oxen.  Cherub  alfo  fignifies 
jlrong  and  powerful.  Groiius  fays, .  that  the  Cherubim 
were  figures  much  like  that  of  a  calf.  Bochart  thinks 
likewife,  that  the  cherubim  were  more  like  to  the 
figure  of  an  ox  than  to  any  thing  befides ;  and  Spencer 
is  of  the  fame  opinion.  Laftly,  St  John,  in  the  Re- 
velations, calls  cherubim  beajts.  Jofephus  fays  the 
cherubim  were  extraordinary  creatures  of  a  figure  un- 
known to  mankind.  Clemens  of  Alexandria  be- 
lieves, that  the  Egyptians  imitated  the  cherubim  of 
the  Hebrews  in  the  reprefentations  of  their  fphinxes 
and  their  hieroglyphical  animals.  All  the  feveral  de- 
fcriptions  which  the  fcriprure  gives  tis  of  cherubim 
differ  from  one  another;  but  all  agree  in  representing 
them  as  a  figure  cotnpofed  of  various  creatures,  as  a 
man,  an  ox,  an  eagle,  and  a  lion.  Such  were  the 
cherubim  defcribed  by  Ezekiel.  Thofe  which  Ifaiah 
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faw,  and  are  called  feraphim  by   him,  had   the  figure     Chervil 
of  a  man  with  fix  wings  ;  with  two   whereof  they   co-  U 

vered  their  faces,  with  two  more  they  covered  their  c^eft;lden« 
feet,  and  with  the  two  others  they  flew.  Thofe  which  ~~  v 
Solomon  placed  in  the  temple  of  Jerufalcm  are  fuppo- 
fed  to  have  been  nearly  of  tiie  fame  form.  Thofe  which 
St  John  defciibes  in  the  Revelations  were  all  eyes  be- 
fore and  behind,  and  had  each  fix  wings.  The  firSt 
was  in  the  form  of  a  lion,  the  Second  in  that  of  a  calf, 
the  third  of  a  man,  and  the  fourth  of  an  eagle. 
The  figure  of  the  cherubim  was  not  always  uniform, 
fince  they  are  differently  defcribed  in  the  Shapes  of 
men,  eagles,  oxen,  lions,  and  in  a  compolition  of  all 
thefe  figures  put- together.  Mofes  likewife  calls  thefe 
Symbolical  or  hieroglyphicalrepreSentations,  which  were 
embroidered  on  the  veils  of  the  tabernacle,  cherubim  of 
coltly  work.  Such  were  the  Symbolical  figures  which, 
the  Egyptians  placed  at  the  gates  of  their  temples  and 
the  images  of  the  generality  of  their  gods,  which  were 
commonly  nothing  but  ftatues  compoSed  of  men  and 
animals. 

CHERVIL,  in  botany.  See  Ch^roph  vlluji. 
CHESAPEAK,  in  America,  one  of  the  large  ft 
bays  iu  the  known  world.  Its  entrance  is  between 
Cape  Charles  and  Cape  Henry  in  Virginia,  12  miles- 
wide;  and  it  extends  270  miles  to  the  northward, 
dividing  Virginia  and  Maryland.  Through  this  ex- 
tent it  is  from  7  to  18  miles  broad,  and  generally  about 
9  fathoms  deep;  affording  many  commodious  har- 
bours, and  a  Safe  and  eafy  navigation.  It  receives  the 
waters  of  the  Sufquehannah,  Patomack,  Rappahan- 
nock, York,  and  Janus  rivers,  which  arc  all  large  and 
navigable. 

CHESELDEN  (William),  an  eininentanatomiStaiid 
Surgeon,  was  born  at  Burrow  on  the  Kill,  in  the  county  of 
Leicefter,  England,  dtfeended  from  an  ancient  family 
in  the  county  of  Rutland,  whole  arms  and  pedigree 
are  in  Wright's  "  Hiltory  of  Rutland."  He  received 
the  rudiments  of  his  profeflional  Skill  at  Leicester; 
and  married  Deborah  Knight,  a  citizen's  daughter, 
by  whom  he  had  one  daughter,  Williamina  Deborah. 
In  1 71 3  he  published  his  Anatomy  of  the  Human 
Body,  one  volume,  8vo;  and  in  1723,  A  Treatife  on 
the  High  Operation  for  the  Stone.  He  was  one  of 
the  earlieft  oS  his  profeffion  who  contributed  by  his 
writings  to  raife  it  to  its  prcfent  eminence.  In  the 
beginning  oS  1736,  he  was  thus  honourably  mention- 
ed by  Mr  Pope:  "As  Soon  as  I  had  Sent  my  laft 
letter,  I  received  a  molt  kind  one  from  you,  ex- 
pressing great  pain  for  my  late  illnefs  at  Mr  CheSel- 
den's.  I  conclisde  you  was  eafed  of  that  friendly  ap- 
prehenfion  in  a  few  days  after  you  had  difpatched 
your's,  for  mine  mnfl  have  reached  you  then.  I  won- 
dered a  little  at  your  quaere,  Who  Cbefehlen  was?  It 
ftiows  that  the  tru'eft  merit  docs  not  travel  So  far  any 
way  as  on  the  wings  of  poetry  :  he  is  the  mofl  noted 
and  molt  deferving  man  in  the  whole  profeffion  of 
chirurgery  ;  and  has  Saved  the  lives  of  thoufands  by 
his  manner  of  cutting  for  the  ftone."  He  appears  to 
have  been  on  terms  of  the  molt  intimate  iriendfhip 
with  Mr  Pope,  who  frequently  in  his  Letters  to  Mr 
Richardfon,  talks  of  dining  with  Mr  Chefclden,  who 
then  lived  in  or  near  Queen  Square.  In  February 
1737,  Mr  Chefclden  was  appointed  Surgeon  to  Chel- 
fea  hoSpital.     As  a  governor  oS  the   Foundling  Hof- 
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-Gheflnre  fpital,  he  fent  a  benefaction  of  50  1.  to  that  charity, 
May  7,  17 51,  inciofed  in  a  paper  with  the  following 
lines  : 

'Tis  what  the  happy  to  th'  unhappy  owe ; 

For  what  man  gives,  the  gods  by  him  beflow.  Pope. 

He  died  at  Bath,  April  11,  1752,  of  a  diforder  ari- 
sing from  drinking  ale  after  eating  hot  buns.  Finding 
himfelf  uneafy,  he  lent  for  a  phyiician,  who  advifed 
vomiting  immediately  ;  and  if  the  advice  had  been 
taken,  it  was  thought  his  life  might  have  been  faved. 
By  his  direction,  he  was  buried  at  Chelfea. 

CHESHIRE,  a  maritime  county  of  England, 
bounded  by  Lancashire  on  the- north  ;  Shropihire  and 
part  of  Flintihire,  on  the  fonth  ;  Derby  {hire  and  Staf- 
fordshire, on  the  eaft  and  foinh-eaft ;  and  Denbigh- 
shire and  part  of  Flintihire,  on  the  well  and  north-weft. 
It  extends  in  length  about  44  miles,  in  breadth  25 ; 
and  is  fuppofed  to  contain  125,000  inhabitants.  Both 
the  air  and  foil  in  general  are  good.  In  many  places 
of  the  country  are  peat-moSTes,  in  which  are  often 
found  trunks  of  fir-trees,  fometimes  feveral  feet  under 
ground,  that  are  ufed  by  the  inhabitants  both  for  fuel 
and  candles.  Here  alio  arc  many  lakes  and  pools  well 
Stored  with  fifth  :  befides  the  rivers  Merfee,  Weaver, 
and  Dee,  which  laft  falls  into  a  creek  of  the  Irifh  fea 
near  Chefter.  This  county  alfo  abounds  with  wood  : 
but  what  it  is  chiefly  remarkable  for,  is  its  cheefe, 
which  has  a  peculiar  flavour,  generally  thought  not  to 
be  inferior  to  any  in  Europe;  (fee  Cheese).  The 
principal  towns  are,  Chefter  the  capital,  Cholmondely, 
Namptwitch,  &c. 

William  the  Conqueror  erected  this  county  into  a 
palatinate,  or  county-palatine,  in  favour  of  his  nephew 
Hugh  Lupus,  to  whom  he  granted  the  fame  fovereign- 
ty  and  jurisdiction  in  it  that  he  himfelf  had  in  the  reft 
of  the  illand.  By  virtue  of  this  grant,  the  town  of 
Chefter  enjoyed  Sovereign  jurifdidtion  within  its  own 
precincts  ;  and  that  in  fo  high  a  degree,  that  the  earls 
held  parliaments,  coniiftingof  their  barons  and  tenants, 
which  were  not  bound  by  the  acts  of  the  Engliih  par- 
liament :  but  this  exorbitant  power  of  the  palatinates 
was  at  laft  reduced  by  Henry  VIII.;  however,  all 
cafes  and  crimes,  except  thofe  of  error,  foreign-plea, 
foreign  voucher,  and  high- treafon,  are  ftili  heard  and 
determined  within  the  (hire.  The  earls  were  ancient- 
ly Superiors  of  the  whole  county,  and  all  the  land- 
holders were  mediately  or  immediately  their  vaflals, 
and  under  the  like  Sovereign  allegiance  to  them  as 
ihey  were  to  the  kings  of  England;  but  the  earldom 
was  united  to  the  crown  by  Edward  III.  iince  which 
time,  the  eldeft  fons  of  kings  of  England  have  always 
been  earls  of  Chefter,  as  well  as  princes  of  Wales. 
CheShire  fends  four  members  to  parliament;  two  for 
the  county,  and  two  for  the  capital. 

CHESNE  (Andrew  du),  Styled  the  father  of  French 
hiftory,  was  born  in  1584.  He  wrote,  1.  A  hiftory 
of  the  popes.  2.  An  hiftory  of  England.  5.  An  in- 
quiry into  the  antiquities  of  the  towns  of  France.  4. 
An  hiftory  of  the  cardinals.  5.  A  bibliotheca  of  the 
authors  who  have  written  the  hiftory  and  topogra- 
phy of  France,  &c.  He  was  crufthcd  to  death  by  a 
cart,  in  going  from  Paris  to  his  country-houfe  at  Ver- 
riere,   in  1A40. 

CHESNUT-tree.     SeeFAous. 
Vol.  IV. 


CHESS,  an  ingenious  game  performed  with  diffe-      CHefs. 
rent  pieces  of  wood,  on  a  board  divided  into  64  Squares  *v*~" "v~ 
or  houfes  ;  in  which  chance  has  fo  fmall  a  Share,  thac 
it  may  be  doubted  whether  a  perfon  ever  lolt  a  game 
but  by  his  own  fault. 

Each  gamefter  has  eight  dignified  pieces,  viz.  a 
king,  a  queen,  two  biihops,  two  knights,  and  two 
rooks,  alfo  eight  pawns :  all  which,  for  diftindtion's 
Sake,  are  painted  of  two  different  colours,  as  white 
and  black. 

As  to  their  difpolition  on  the  board,  the  white  king 
is  to  be  placed  on  the  fourth  black  houle  irom  the 
corner  of  the  board,  in  the  firft  and  lower  rank  ;  and 
the  black  king  is  to  be  placed  on  the  fourth  white  houle 
on  the  oppofite,  or  adverfary's  end  of  the  board.  The 
queens  are  to  be  placed  next  to  the  kings,  on  houfes 
of  their  own  colour.  Next  to  the  king  and  queen, 
on  each  hand,  place  the  two  biihops ;  next  to  them, 
the  two  knights ;  and  laft  of  all,  on  the  corners  of  the 
board,  the  two  rooks.  As  to  the  pawns,  they  are 
placed,  without  distinction,  on  the  fecond  rank  of  the 
houfe,  one  before  each  of  the  dignified  pieces. 

Having  thus  difpofed  the  men,  the  onfet  is  com- 
monly begun  by  the  pawns,  which  march  Straight  for- 
ward in  their  own  file,  one  houfe  at  a  time,  except 
the  firft  move,  when  it  can  advance  two  houfes,  but 
never  moves  backwards  :  the  manner  of  their  taking 
the  adverfary's  men  is  Side-ways,  in  the  next  honfe 
forwards;  where  having  captivated  the  enemy,  they 
move  forward  as  before.  The  rook  goes  forward  or 
crofs-ways  through  the  whole  file,  and  back  again. 
The  knight  Skips  backward  and  forward  to  the  next 
houfe,  fave  one,  of  a  different  colour,  with  a  Sidling 
march,  or  a  Slope,  and  thus  kills  his  enemies  that  fall 
in  his  way,  or  guards  his  friends  that  may  be  expofed 
on  that  Side.  The  bithop  walks  always  in  the  fame 
colour  of  the  field  that  he  is  placed  in  at  firft,  forward 
and  backward,  allope,  or  diagonally,  as  far  as  he  lifts. 
The  queen's  walk  is  more  universal,  as  She  takes  all 
the  Steps  of  the  before  mentioned  pieces,  excepting 
that  of  the  knight ;  and  as  to  the  king's  motion,  it  is 
one  houfe  at  a  time,  and  that,  either  forward,  back- 
ward, Sloping,  or  fide-ways. 

As  to  the  value  of  the  different  pieces,  next  to  the 
king  is  the  queen,  after  her  the  rooks,  then  the  bi- 
Sliops,  and  laft  of  the  dignified  pieces  comes  theknight. 
The  difference  of  the  worth  of  pawns,  is  not  fo  great 
as  that  of  noblemen  ;  only,  it  muft  be  obferved,  that 
the  king's  bilhop's  pawn  is  the  belt  in  the  field,  and 
therefore  the  Skilful  gamefter  will  be  careful  of  him. 
It  ought  alfo  to  be  obferved,  that  whereas  any  man 
may  be  taken,  when  he  falls  within  the  reach  of  any 
of  the  adverfary's  pieces,  it  is  otherwife  with  the  king, 
who,  in  Such  a  cafe,  is  only  to  be  faluted  with  the 
wor&check,  warning  him  of  his  danger,  out  of  which 
it  is  abfolutely  neceSTary  that  he  move;  and,  if  it  So 
happen  that  he  cannot  move  without  exposing  himfelf 
to  the  like  inconveniency,  it  is  check-mate,  and  the 
game  is  loft.     The  rules  of  the  game  are, 

1.  In  order  to  begin  the  game,  the  pawns  muft  be 
moved  before  the  pieces,  and  afterwards  the  pieces  muft 
be  brought  out  to  fupport  them.  The  king's,  queen's 
and  bishop's  pawns,  Should  be  moved  firft,  thatthegame 
may  be  well  opened ;  the  pieces  muft  not  be  played 
out  early  in  the  game,  becaufe  the  player  may  thereby 
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Chefs,     lofe  his  moves  :  but  above  all,  the  game  fhould  be  well 

— ^~ — '-arranged    before    the    queen  is  played   oat.      Ufelefs 

checks  ihould  alfo  be  avoided,  unlets  fome  advantage 

is  to  be  gained  by  them,  becaufe  the  move  may  be  loit, 

if  the  adverfary  caneithertake  or  drive  the  piece  away. 

2.  If  the  game  is  crowded,  the  player  will  meet  with 
obftruclions  in  moving  his  pieces  ;  for  which  reafon  he 
mould  exchange  pieces  or  pawns,  and  caltle  (a)  his 
king  as  foon  as  it  is  convenient,  endeavouring  at  the 
fame  time  to  crowd  the  adverfary's  game,  which  may 
be  done  by  attacking  his  pieces  with  the  pawns,  if  the 
adverfary  Ihould  move  his  pieces  out  too  foon. 

3.  The  men  mould  be  fo  guarded  by  one  another, 
that  if  a  man  fliould  be  loft,  the  player  may  have  it  in 
his  power  to  take  one  of  the  adverfary's  in  return  ;  and 
if  he  can  take  a  fuperior  piece  in  lieu  of  that  which 
he  loft,  it  would  be  an  advantage,  and  diftrefs  the 
adverfary. 

4.  The  adverfary's  king  ihould  never  be  attacked 
without  a  force  fufficient ;  and  if  the  player's  king 
ihould  be  attacked  without  having  it  in  his  power  to 
attack  the  adverfary's,  he  ihould  offer  to  make  an  ex- 
change of  pieces,  which  may  caufe  the  adverfary  to  lofe 
a  move. 

5.  The  board  fliould  be  looked  over  with  attention, 
and  the  men  reconnoitred,  fo  as  to  be  aware  of  any 
ftroke  that  the  adverfary  might  attempt  inconfequence 
of  his  laft  move.  If,  by  counting  as  many  moves  for- 
ward as  pofiible,  the  player  has  a  profpect  of  fuccefs, 
he  ihould  not  fail  doing  it,  and  even  facrihee  a  piece 
or  two  to  accomplifli  his  end. 

6.  No  man  fliould  be  played  till  the  board  is  tho- 
roughly examined,  that  the  player  might  defend  him- 
felf  againft  any  move  the  adverfary  has  in  view  ;  nei- 
ther mould  any  attack  be  made  till  the  confequences 
of  the  adverfary's  next  move  are  conlidered  ;  and  when 
an  attack  may  with  fafety  be  made,  it  fliould  be  pur- 
fued  without  catching  at  any  bait  that  might  be  thrown 
out  in  order  for  the  adverfary  to  gain  a  move,  and 
thereby  caufe  the  delign  to  mifcarry. 

7.  The  queen  ihould  never  ftand  in  fuch  a  manner 
before  the  king,  that  the  adverfary,  by  bringing  a  rook 
or  biiliop,  could  check  the  king  if  ihe  were  not  there; 
as  it  might  be  thelofs  of  the  queen. 

8.  The  adverfary's  knight  ihould  never  befuffered  to 
check  the  king  and  queen,  or  king  and  rook,  or  queen 
and  rook,  or  the  two  rooks  at  the  fame  time  ;  efpe- 
cially  if  the  knight  is  properly  guarded  :  becaufe,  in 
the  two  firft  cafes,  the  king  being  forced  to  go  out  of 
check,  the  queen  or  the  rook  muft  be  loft;  and  in  the 
two  laft  cafes  a  rook  muft  be  loft  at  leaft  for  a  worfe 
piece. 

9.  The  player  ihould  take  care  that  no  guarded 
pawn  of  the  adverfary's  fork  two  of  his  pieces. 

10.  As  foon  as  the  kings  have  caftled  on  different 
fides  of  the  board,  the  pawns  on  that  fide  of  the  board 
fhould  be  advanced  upon  the  adverfary's  king,  and  the 
pieces,  efpecially  the  queen  and  rook,  fliould  be  brought 


to  fupport   them  ;  and  the  three  pawns  belonging  to 
the  king  that  is  caftled  muft  not  be  moved.  .  ' 

1 1 .  The  more  moves  a  player  can  have  as  it  were  in 
ambufcade,  the  better;  thatistofay,  the  queen,  biiliop, 
or  rook,  is  to  be  placed  behind  a  pawn  or  a  piece,  in 
fuch  a  pofition  as  that  upon  playing  that  pawn  or  piece 
a  check  is  difcovercd  upon  the  adverfary's  king,  by 
v/hich  means  a  piece  or  fome  advantage  is  often 
gained. 

12.  An  inferior  piece  fliould  never  be  guarded 
with  a  fuperior,  when  a  pawn  would  anfwer  the  fame 
purpofe ;  for  this  reafon,  the  fuperior  piece  may  re- 
main out  of  play  ;  neither  fhould  a  pawn  be  guarded 
with  apiece  when  a  pawn  would  do  as  well. 

1.3.  A  well  fupponed  pawn  that  is  paffed  often  coils 
the  adverfary  a  piece  ;  and  when  a  pawn  or  any  other 
advantage  is  gained  without  endangering  the  lofs  of 
the  move,  the  player  fliould  make  as  frequent  exchanges 
of  pieces  as  he  can.  The  advantage  of  a  paffed  pawn 
is  this :  for  example,  if  the  player  and  his  adverfary 
have  each  three  pawns  upon  the  board,  and  no  piece, 
and  the  player  has  one  of  his  pawns  on  one  fide  of  the 
board,  and  the  other  two  on  the  other  fide,  and  the 
adverfary's  three  pawns  are  oppofite  to  the  player's 
two  pawns,  he  fliould  march  with  his  king  as  foon  as 
he  can,  and  take  the  adverfary's  pawns:  If  the  adr 
verfary  goes  with  his  king  to  fupport  them,  the  play- 
er fhould  go  on  to  queen  with  his  fingle  pawns;  and 
then  if  the  adverfary  goes  to  hinder  him,  he  fliould 
take  the  adverfary's  pawns,  and  move  the  others  to- 
queen  (b). 

14.  When  the  game  is  near  finiflied,  each  party 
having  only  three  or  four  pawns  on  each  fide  of  the 
board,  the  kings  muft  endeavour  to  gain  the  move  in 
order  to  win  the  game.  For  inftance,  when  the  play- 
er brings  his  king  oppofite  to  the  adverfary's  with  on~ 
ly  one  fquare  between,  he  will  gain  the  move. 

15.  If  the  adverfary  has  his  king  and  one  pawn  on 
the  board,  and  the  player  has  only  his  king,  he  cannot 
lofe  the  game,  provided  he  brings  his  king  oppofite  to 
the  adverfary's,  when  the  adverfary  is  directly  before 
or  on  one  tide  of  his  pawn,  and  there  is  only  one 
fquare  between  the  kings. 

16.  If  the  adverfary  has  a  biiliop  and  one  pawn  on 
the  rook's  line,  and  this  biihop  is  not  of  the  colour 
that  commands  the  corner  fquare  the  pawn  is  going  to, 
and  the  player  has  only  his  king,  if  he  can  get  into 
that  corner,  he  cannot  lofe ;  but,  on  the  contrary, 
may  win  by  a  ftale  (c). 

1 7.  If  the  player  has  greatly  the  difadvantage  of  the 
game,  having  only  his  queen  left  in  play,  and  his  king 
happens  to  be  in  a  pofition  to  win,  as  abovemention- 
ed,  he  ihould  keep  giving  check  to  the  adverfary's 
king,  always  taking  care  not  to  check  him  where  he 
can  interpofe  any  of  his  pieces  that  make  the  ftale; 
by  fo  doing  he  will  at  laft  force  the  adverfary  to  take 
his  queen,  and  then  he  will  win  the  game  by  being  in 
a  ftale-mate. 

18.  The 


Chefs. 


(a)  Cajlle  his  king,  is  to  cover  the  king  with  a  caftle  ;  which  is  done  by  a  certain  move  which  each  player 
has  a  right  to  whenever  he  thinks  proper. 

(b)  To  queen,  is  to  make  a  queen;  that  is,  to  move  a  pawn  into  the  adverfary's  back  row,  which  lathe, 
rule  at  this  game  when  the  original  one  is  loft. 

(c)  When  the  king  is  blocked  up  fo  as  to  have  no  move  at  alL 
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Chefs.         18.  The  player  lhould  never  cover  a  check  with  a 

■ — v 'piece  that  a  pawn  puihed  upon  it  may  take,    for  fear 

of  getting  only  the  pawn  in  exchange  for  the  piece. 

19.  A  player  fliould  never  crowd  his  adverfary  up 
with  peices,  for  fear  of  giving  a  Itale-mate  inadver- 
tently, but  always  fliould  leave  room  for  his  king  to 
move. 

By  way  of  corroborating  what  has  been  already  faid 
with  refpedt  to  this  game,  it  is  necellary  to  warn  a 
player  againft  playing  a  timid  game.  He  fliould  never 
be  too  much  afraid  of  leiing  a  rook  for  an  inferior 
piece  ;  becaufe  although  a  rook  is  a  better  piece  than 
any  other  except  the  queen,  it  feldom  comes  into  play 
to  be  of  any  great  ufe  till  at  the  end  of  the  game ;  for 
which  reafon  it  is  often  better  to  have  an  inferior  piece 
in  play,  than  a  fuperior  one  to  Hand  flill,  or  moving  to 
no  great  purpofe.  If  a  piece  is  moved,  and  is  imme- 
diately drove  away  by  a  pawn,  it  may  be  reckoned  a 
bad  move,  becaufe  the  adverfary  gains  a  double  ad- 
vantage over  the  player,  in  advancing  at  the  fame  time 
the  other  is  made  to  retire  ;  although  the  firft  move 
may  not  feem  of  confequence  between  equal  players, 
yet  a  move  or  two  more  loft  after  the  firft  makes  the 
game  fcarcely  to  be  recovered. 

There  never  wants  for  a  variety  at  this  game,  pro- 
vided the  pieces  have  been  brought  out  regular ;  but 
if  otherwife,  it  often  happens  that  a  player  has  fcarce 
any  thing  to  play. 

Many  indifferent  players  think  nothing  of  the  pawns, 
whereas  three  pawns  together  are  ftrong  ;  but  four, 
which  conftitute  a  fquare,  with  the  affiftance  of  other 
pieces,  well  managed,  make  an  invincible  ftrength,  and 
in  all  probability  may  produce  a  queen  when  very  much 
wanted.  It  is  true,  that  two  pawns  with  a  fpace  be- 
tween are  no  better  than  one  ;  and  if  there  fliould  be 
three  over  each  other  in  a  line,  the  game  cannot  be  in 
a  worfe  way.  This  fhows  that  the  pawns  are  of  great 
confequence,  provided  they  are  kept  clofe  together. 

Some  middling  players  are  veiy  apt  to  rifk  loling 
the  game  in  order  to  recover  a  piece  :  this  is  a  miltake ; 
for  it  is  much  better  to  give  up  a  piece  and  attack  the 
enemy  in  another  quarter  ;  by  fo  doing,  the  player 
has  a  chance  of  fnatching  a  pawn  or  two  from,  or 
gaining  fome  advantage  over,  the  adverfary,  whilft  his 
attention  is  taken  up  in  purfuing  this  piece. 

If  the  queen  and  another  piece  are  attacked  at'  the 
fame  time,  and  that  by  removing  the  queen  the  piece 
ra uft  be  loft  ;  provided  two  pieces  can  be  gained  in 
exchange  for  the  queen,  the  queen  fliould  be  given  up, 
it  being  the  difference  of  threepieces,  and  confequently 
more  than  the  value  of  the  queen.  By  loling  the 
epieen,  the  game  is  not  thrown  into  that  diforder  which 
it  would  otherwife  have  been  :  in  this  cafe  it  would 
be  judicious  to  give  the  queen  for  even  a  piece,  or  a 
pawn  or  two  ;  it  being  well  known  among  good  players, 
that  he  who  begins  the  attack,  and  cannot  maintain  it, 
being  obliged  to  retire,  generally  lofes  the  game. 

A  player  fliould  never  be  fond  of  changing  without 
reafon,  becaufe  the  adverfary,  if  he  is  a  good  player, 
will  ruin  his  fituation,  and  gain  a  coniiderable  advan- 
tage over  him.  But  rather  than  lofe  a  move,  when  a 
player  is  ftronger  than  the  adverfary,  it  is  good  play 
10  change,  for  he  thereby  increafes  his  ftrength. 

When  the  game  is  almoft  drawn  to  a  conclulion, 
the  player  fliould  recolleet  that  his  king   is   a  capital 


piece,  and  confequently  fliould  keep  him  in  motion  ; 
by  fo  doing  he  generally  gets  the  move,  and  often  the 
game. 

As  the  queen,  rook,  and  bifliop,  operate  at  a  di- 
ftance,  it  is  not  always  necellary  in  the  attack  to  have 
them  near  the  adverfary 's  king. 

If  a  man  can  be  taken  with  different  pieces,  the 
player  fliould  take  his  time,  and  confider  which  of 
thole  pieces  is  the  beft  to  take  it  with. 

If  a  piece  can  be  taken  almoft  at  any  time,  the 
player  lhould  not  be  in  a  hurry  about  it,  but  try  to 
make  a  good  move  elfewhere  before  he  takes  it. 

A  player  lhould  be  cautious  how  he  takes  his  ad- 
verfary's  pawn  with  his  king,  as  it  often  happens  to 
be  a  fafe-guard  to  it. 

After  all  that  has  been  faid,  it  is  ftill  necellary  for 
us  to  advife  thofe  who  would  play  well  at  this  game, 
to  be  very  cool  and  attentive  to  the  matter  in  queltion  : 
for  it  is  impofllble  that  any  perfon  in  the  univerfe  can 
be  capable  of  playing  at  chefs  if  their  thoughts  are 
employed  elfewhere.     The  laws  at  this  game  are, 

1.  If  a  player  touches  his  man,  he  muft  play  it,  and 
if  he  quits  it,  he  cannot   recal  it. 

2.  If  by  miftake  or  otherwife  a  falfe  move  is  played, 
and  the  adverfary  takes  no  notice  of  it  till  he  hath 
played  his  next  move,  it  cannot  be  recalled  by  either 
of  theparties. 

3.  If  a  player  mifplaces  the  men,  and  he  plays  two 
moves,  it  is  at  the  option  of  the  adverfary  to  permit 
him  to  begin  the  game  or  not. 

4.  If  the  adverfary  plays  or  difcovers  a  check  to  a 
player's  king,  and  gives  no  notice  of  it,  the  player 
may  let  himftand  ftill  till  he  does. 

5.  After  the  king  is  moved,  a  player  cannot  caftle. 

Sarafin  has  an  exprefs  treatife  on  the  different  opi- 
nions of  the  original  of  the  Latin  febacchi,  whence  the 
French  ethecs,  and  omebefs,  is  formed.  Menage  is 
alfo  very  full  on  the  fame  head.  Leunclavius  take  it 
to  come  from  Ufcoches,  famous  Turkilh  robbers:  P. 
Sirmond,  from  the  German  feachhe,  «  theft ;"  and  that 
from  calculi's.  He  takes  chefs  to  be  the  fame  with  the 
ludus  iatru7icutoru??i  of  the  Romans,  but  miftakenly. 
This  opinion  is  countenanced  by  Voffius  and  Salma- 
fius,  who  derive  the  word  from  calculus,  as  ufed  for 
latruuculus.  G.  Tolofanus  derives  it  from  the  Hebrew 
fcach,  vallavit  et  mat  mortuus  ;  whence  check  and  check' 
mate.  Fabricius  fays,  a  celebrated  Periian  aftronoiner, 
one  Schatrenfcha,  invented  the  game  of  chefs  ;  and 
gave  it  his  own  name,  which  it  ftill- bears  in  that 
country.  Nicod  derives  it  from  fhecque,  or  xe au£,  a 
Moorifh  word  for  lord,  king,  and  prince.  Bochart 
adds,  that  fcach  is  originally  Perfian  ;  and  that  fcacb- 

mat,  in  that  language,  fignifies  the  king  is  dead The 

opinion  of  Nicod  and  Bochart,  which  is  likewife  that 
of  Scriverius,  appears  the  mo  ft  probable. 

Mr  Twifs  mentions  a  fmall  treatife  on  chefs,  writ- 
ten,  as  he  fuppofes,  about  400  years  ago  ;  at  the  end  of 
which  is  a  representation  of  a  round  chefs-board,  with 
directions  for  placing  the  mtn  upon  it.  In  this  the 
knight  can  cover  the  64  fqnares  on  the  board  at  as 
many  moves.  The  board  is  divided  into  thefe  64  parts 
by  four  concentric  circles,  having  an  empty  fpace  in 
the  middle  ;  and  each  of  thefe  is  divided  into  16  parts. 
Number  1  is  placed  in  the  outermoft  circle  ;  number 
2  in  the  third  circle  counting  inwards,  in  thedivifion  to 
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Chefs,  the  right  hand  of  the  former;  number  3  is  placed  in 
the  outermoft  circle,  in  the  divifion  to  the  right  hand 
of  2  ;  4  in  the  third  circle  counting  inwards  to  the 
right  hand  of  three;  and  thus  alternately  from  the 
firft  to  the  third,  and  from  the  third  to  the  hrft  circle, 
till  the  round  is  completed  by  16  on  the  third  circle  to 
the  left  hand  of  1.  JNumber  1 7  is  then  placed  on  the 
divifion  of  the  innermoft  circle  to  the  right  hand  of  1  ; 
18  on  the  fecond  circle  counting  inwards,  to  the  right 
hand  of  17;  and  thus  alternately  from  the  fourth  to 
the  fecond,  and  from  the  fecond  to  the  fourth  circles, 
until  the  round  is  completed  by  32,  directly  below 
number  1.  Number  33  then  is  placed  on  the  third 
circle  directly  to  the  right  hand  of  number  2  ;  34  on 
the  fourth  circle,  to  the  right  hand  of  4 ;  and  thus  al- 
ternately between  the  third  and  fourth  circles,  until 
the  round  is  again  completed  by  48  on  the  fourth  cir- 
cle, directly  below  number  33.  The  numbers  are  now 
placed  in  a  retrograde  fafhion  ;  50  on  the  outer  circle 
in  that  divifion  immediately  to  the  right  hand  of  1  ; 
51  on  the  third  circle,  to  the  left  hand  of  2,  and  di- 
rectly below  number  32;  52  is  then  placed  on  the 
outer  circle,  immediately  on  the  left  hand  of  1  :  53 
on  the  third  circle  directly  to  the  left  hand  of  16  ;  and 
thus  alternately  on  the  hrft  and  third  circles,  until  the 
laft  round  is  completed  by  64  between  the  numbers  3 
and  5.  On  this  round  chefs-board,  fuppofmg  the  black 
king  to  be  placed  in  number  48  on  the  fourth  circle,  the 
queen  ftands  on  number  1 7  at  his  left  hand  ;  the  hi- 
lltops in  33  and  2  ;  the  knights  18  and  47;  the  caftles 
in  3  and  50  ;  the  pawns  on  19,  4,  49,  64,  and  46,  51 
32,  1.  The  white  king  will  then  ftand  in  25,  oppolite 
the  black  queen  ;  the  white  queen  in  40  oppoiite  to 
the  black  king,  and  fo  on.  In  playing  on  a  board  of 
this  kind,  it  will  be  found  that  the  power  of  the  cattle 
is  double  to  that  in  the  common  game,  and  that  of  the 
bilhop  only  one  half ;  the  former  having  16  fquares  to 
range  in,  and  the  laft  only  four.  The  king  can  caftle 
only  one  way  ;  and  it  is  very  difficult  to  bring  the  game 
to  a  conclufion. 

With  regard  to  the  origin  of  the  game  at  chefs,  we 
are  much  in  the  dark.  Though  it  came  to  us  from 
the  Saracens,  it  is  by  no  means  probable  that  they 
were  the  original  inventors  of  it.  According  to  fome 
it  was  invented  by  the  celebrated  Grecian  hero  Dio- 
medes.  Others  fay,  that  two  Grecian  brothers,  Ledo 
and  Tyrrheno,  were  the  inventors  ;  and  that  being 
much  preffed  with  hunger,  they  fough  to  alleviate  the 
pain  by  this  amufemenu  It  is  certain,  however,  that 
it  is  a  game  of  very  ancient  ftanding,  and  informer  ages 
has  been  very  fafhionable  in  every  part  of  Europe ; 
though  in  this  country  it  is  not  very  common,  probably 
on  account  of  the  intenfe  application  of  thought  requi- 
red to  play  at  it.  It  has  long  been  a  favourite  of  the 
Icelanders  and  other  northern  people.  There  is  little 
difference  between  their  game  and  ours. 

The  game  of  chefs  has  been  generally  practifed  by 
the  greateff  warriors  and  generals  ;  and  fome  have  even 
fuppofed  that  it  was  neceffary  for  a  military  man  to  be 
wellfkilled  in  this  game.  It  is  a  game  which  has  fome- 
thing  in  it  peculiarly  interefting.  We  read  that  Tamer- 
lane was  a  great  chefs-player,  and  was  engaged  in  a  game 
during  the  very  time  of  the  decilive  battle  with  Bajazet 
the  Turkifli  emperor,  who  was  defeated  and  taken  pri- 


foner.     It  is  alfo  related  of  Al  Amin  the  khalif  of  Bag-      Chefs. 

dad,  that  he  was  engaged  at  chefs  with  his  freedman  * ^— ■ 

Kuthar  at  the  time  when  Al  Mamun's  forceswere  car- 
rying on  the  fiege  of  that  city  with  fo  much  vigour 
that  it  was  on  the  point  of  being  carried  by  allault. 
Br  Hyde  quotes  "an  Arabic  hiftory  of  the  Saracens,  in 
which  the  khalif  is  faid  to  have  cried  out  when  warned 
of  his  danger,  Let  me  alone,  for  I  fee  check-mate  againft 
Kuthar  !  We  are  told  that  Charles  I.  was  at  chefs 
when  news  were  brought  of  the  final  intention  of  the 
Scots  to  fell  him  to  the  Englifh  ;  but  fo  little  was  he 
difcompofed  by  this  alarming  intelligence,  that  he 
continued  his  game  with  the  utmoft  compofure ;  fo 
that  no  perfon  could  have  known  that  the  letter  he 
received  had  given  him  information  of  any  thing  re- 
markable. King  John  was  playing  at  chefs  when  the 
deputies  from  Rouen  came  to  acquaint  him  that  their 
city  was  belieged  by  Philip  Auguftus  ;  but  he  would 
not  hear  them  until  he  had  finiihed  his  game. 

The  following  remarkable  anecdote  we  have  from 
Dr  Robertfon  in  his  Hiftory  of  Charles  V.  John 
Frederic,  elector  of  Saxony,  having  been  taken  pri- 
foner  by  Charles,  was  condemned  to  death.  The 
decree  was  intimated  to  him  while  at  chefs  with 
Erneft  of  Brunfwic,  his  fellow- prifoner.  After  a 
fliort  paufe,  and  making  fome  reflections  on  the 
irregularity  and  injuftice  of  the  emperor's  proceed- 
ings, he  turned  to  his  antagonift,  whom  he  challen- 
ged to  finifh  the  game.  He  played  with  his  nfual  in- 
genuity and  attention  ;  and  having  beat  Erneft,  expref- 
fed  all  the  fatisfaction  that  is  commonly  felt  on  gain- 
ing fuch  victories.  He  was  not,  however,  put  to  death, 
but  fet  at  liberty  after  five  years  confinement. 

In  the  Chronicle  of  the  Moorifh  kings  of  Granada  we 
find  it  related,  that  in  1396,  Mehemed  Balbafeized  up- 
on the  crown  in  prejudice  of  his  elder  brother,  and 
paffed  his  life  in  one  continual  round  of  difaiters.  His 
wars  with  Caftile  were  invariably  unfuccefsful ;  and  his 
death  was  occalioned  by  a  poifcned  veft.  Finding  his 
cafe  defperate,  he  difpached  an  officer  to  the  fort  of 
Salobrena  to  put  his  brother  Juzaf  to  death,  left  that 
prince's  adherents  fhould  form  any  obftacle  tohisfon's 
fucceffion.  The  alcayde  found  the  prince  playing  ar 
chefs  with  an  alfaqui  or  prieit.  Juzaf  begged  hard  for 
two  hours  refpite,  which  was  denied  him ;  at  laft  with 
great  reluctance  the  officer  permitted  him  to  finilh  the 
game  ;  but  before  it  was  finiihed  a  meffenger  arrived 
with  the  news  of  the  death  of  Mehemed,  and  the  un- 
animous election  of  Juzaf  to  the  crown. 

We  have  a  curious  anecdote  of  Ferrand  count  of 
Flanders  ;  who  having  been  accuftomed  to  amufe  him- 
felf  at  chefs  with  his  wife,  and  being  conftantly  beaten 
by  her,  a  mutual  hatred  took  place  ;  which  came  to 
fuch  an  height,  that  when  the  count  was  taken  pri- 
foner at  the  battle  ofBovines,  fhe  fuffered  him  to  re- 
main a  long  time  in  prifon  though  fhe  could  eafily 
have  procured  his  releafe. 

The  game  of  chefs  has  undergone  confiderable  vari- 
ations fince  it  was  fir  ft  invented.  We  have  it  on  good 
authority,  that  among  the  eaftern  nations,  the  piece 
now  called  the  queen  was  formerly  called  the  vizir  ox 
king's  minilter,  and  that  the  powers  of  the  queen  her- 
felf  were  but  very  final!.  The  chefs-boards  ufed  by 
Tamerlane  were  larger,  and  contained  many   more 
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Chef?,  fquares,  thanthofeat  prefent  in  ufe.  Carrera  invented 
Cheft.  two  new  pieces  to  be  added  to  the  eight  commonly  in 
w  ^  ufe.  One  of  thefe,  which  he  calls  campioue,  is  placed 
between  the  king's  knight  and  caftle;  the  other,  named 
Centaur,  between  the  queen's  knight  and  caftle,  has 
the  move  of  the  bifhop  and  knight  united.  This  in- 
vention, however,  did  not  furvive  its  author.  In  an- 
other of  this  kind,  the  two  additional  pieces  are  called 
the  centurion  ziiddecurioxj  the  former,  lituated  between 
the  king  and  his  bifhop,  in  its  move  the  fame  with 
that  of  the  queen,  but  only  for  two  fquares  ;  the  latter 
moves  as  the  bifhop,  but  only  one  fquare  at  a  time. 
This,  like  the  former,  died  with  its  inventor.  The 
chefs-board  of  Tamerlane  was  a  parallelogram,  having 
eleven  fquares  one  way  and  twelve  the  other.  In  the 
Memoirs  of  the  late  Marflial  Keith,  we  find  it  related, 
that  he  invented  an  amufement  fomething  fimilar  to 
that  of  chefs,  with  which  the  king  of  Pruilia  was 
highly  entertained.  Several  thoufand  fmall  ftatues 
were  calf  by  a  founder  ;  and  thefe  were  ranged  oppo- 
fite  to  each  other  as  if  they  had  been  drawn  up  in  an 
army  ;  making  the  different  movements  with  them  as 
in  real  fervice  in  the  field. 

A  very  complicated  kind  of  game  at  chefs  was  in- 
vented by  the  late  duke  of  Rutland.  At  this  the 
board  has  14  fquares  in  breadth  and  10  in  height, 
which  make  in  all  140  houfes  :  and  there  are  14  pawns 
on  eachlidc,  which  may  move  either  one,  two,  or  three 
fquares  the  firft  time.  The  other  pieces  were  the  king, 
queen,  two  bifhops,  two  knights,  a  crowned  caftle 
uniting  the  move  of  the  king  and  caftle,  and  a  com- 
mon caftle.  On  the  other  fide  of  the  king  was  a  con- 
cubine, whofemove  united  that  of  the  caftle  and  knight, 
two  bilhops,  a  fmgle  knight,  a  crowned  caftle,  and  a 
common  one.  In  this  game  the  pawns  are  of  very 
little  ufe  ;  and  by  the  extent  of  the  bo^rd,  the  knights 
lofe  much  of  their  value,  which  confequently  renders 
the  game  more  defective  and  lefs  interelting  than  the 
coiimon  one. 

There  is  an  amufing  variety  at  the  game  of  chefs, 
in  which  the  king  with  eight  pawns  engages  the  whole 
fet,  by  being  allowed  to  make  two  moves  for  every 
one  of  his  adverfary.  In  this  he  is  almoft  certain  of 
coming  off  victorious  ;  as  he  can  make  his  firft  move 
into  check,  and  the  fecond  out  of  it.  Thus  he  can 
take  the  queen  when  lheftands  immediately  before  her 
king,  and  then  retreat ;  for  he  cannot  remain  in 
check.  He  cannot  be  check-mated  unlefs  his  adver- 
fary has  preferved  his  queen  and  both  caftles. 

CnESS-Trees,  taquets  cTaniure ;  two  pieces  of  wood 
bolted  perpendicularly,  one  on  the  ftarboard,  and  an- 
other on  the  larboard,  fide  of  thefhip.  They  are  ufed 
to  confine  the  clue,  or  lower  corners  of  the  main-fail ; 
for  which  purpofe  there  is  a  hole  in  the  upper  part, 
through  which  the  ropepaffes  that  ufually  extends  the 
clue  of  the  fail  to  windward.     See  Tack. 

The  chefs-trees  are  commonly  placed  as  far  before 
the  main-maft  as  the  length  of  the  main-beam. 

CHEST,  in  commerce,  a  kind  of  meafure,  contain- 
ing an  uncertain  quantity  of  feveral  commodities. 

A  cheft  of  fugar,  v.g.  contains  from  ten  to  fifteen 
hundred  weight  ;  a  cheft  of  glafs,  from  two  hundred 
to  three  hundred  feet :  of  Caftile  foap,  from  two  and 
an  half  to  three  hundred  weight ;  of  indigo,  from  one 


weight, 


five  fcore  to  the 


and  an  half  to  two  hundred 
hundred. 

Chest,  orThorax.     See  Anatomy,  Part  IV. 

CHESTER,  commonly  called  Weft-Chefter,  to  dif- 
tinguiih  it  from  many  other  Cheftersin  the  kingdom  ; 
the  capital  of  Chefhire,  in  England.  It  is  a  very  an- 
cient city,  fuppofed  to  have  been  founded  by  the  Ro- 
mans ;  and  plainly  appears  to  have  been  a  Roman  fta- 
tion  by  the  many  antiquities  which  have  been  and  are 
ftill  difcovered  in  and  about  the  town.  It  was  among 
the  laft  places  the  Pvomans  quitted  ;  and  here  the  Bri- 
tons maintained  their  liberty  long  after  the  Saxons  had 
got  poifefTion  of  the  reft  of  their  country.  At  prefent 
it  is  a  large  well-built  wealthy  city,  and  carries  on  a 
conliderable  trade.  Mr  Pennant  calls  it  a  city  without 
parallel,  on  account  of  the  lingular  ftructure  of  the 
four  principal  ftreets.  They  are  as  if  excavated  out 
of  the  earth,  and  funk  many  feet  beneath  the  furface  ; 
the  carriages  drive  far  beneath  the  level  of  the  kitchens 
on  a  line  with  ranges  of  lhops.  The  houfes  are  moftly 
of  wood,  with  galleries,  piazzas,  and  covered  walls 
before  them  ;  by  which  not  only  the  fhops,  but  thofe 
who  are  walking  about  the  town,  are  fo  hid,  that  one 
wouldimagine  there  were  fcarce  any  inhabitants  in  it, 
though  it  is  very  populous.  But  though  by  this  con- 
trivance fuch  as  walk  the  ftreets  are  fcreened  from 
rain,  &c.  yet  the  fhops  are  thereby  rendered  dark  and 
inconvenient.  The  back  courts  of  all  the  houfes  are 
on  a  level  with  the  ground  ;  but  to  go  into  anv  of  the 
four  principal  ftreets,  it  is  neceffary  to  defcend  a  flight 
of  feveral  fteps. 

Chefter  is  a  bifhop's  fee.  It  was 
of  the  diocefe  of  Litchfield  ;  one  of 
removing  the  feat  of  his  fee  hither 
1075,  occalioned  his  fucceilbrs  to 
ftyled  bifhops  of  Chefter.  But  it  was  not  erected  in- 
to a  diftinet  bifhopric  until  the  general  dillblution 
of  monafteries,  when  king  Henery  VIII.  in  the- 
year  1541,  raifed  it  to  this  dignity,  and  allotted  the 
church  of  the  abbey  of  St  Werburgh  for  the  cathedral, 
ftyling  it  the  cathedral  church  of  Chrift  and  the  blefed 
Virgin;  adding  the  bifhopric  to  the  province  of  Can- 
terbury :  but  foon  after  he  disjoined  it  from  Canter- 
bury, and  added  it  to  the  province  of  York.  When 
this  abbey  was  dilfolved,  its  revenues  were  valued  at 
L.  1003  :  5:  11.  This  diocefe  contains  the  entire 
counties  of  Chefter  and  Lancafter,  part  of  the  counties 
of  Weftmoreland,  Cumberland,  and  Yorkfhire,  two 
chapelries  in  Denbyfhire,  and  five  parifhes  in  Flint - 
fhire  ;  amounting  in  all  to  256  parifhes,  of  which  101 
are  impropriations.  This  bifhopric  is  valued  in  the 
king's  books  at  L.420:  1  ;  8,  and  is  computed  to  be 
worth  annually  L.2700  ;  the  clergy's  tenth  amounting 
to  L435  :  12:  o.  To  this  cathedral  belong  a  dean, 
two  archdeacons,  a  chancellor,  a  treafurer,  fix  pre- 
bendaries, and  other  inferior  officers  and  fervants.  W« 
Long.  3.  o.  N.  Lat.  53.  12. 

CnESTEVi-le-Street,  theCuueaceftreoi  the  Saxons:  a 
fmall  thoroughfare  town  between  Newcaftle  and  Dur- 
ham, with  a  good  church  and  fine  fpire.  In  the 
Saxon  times  this  place  was  greatly  refpected  on  ac- 
count of  the  relics  of  St  Cuthbert,  depolited  here  by 
bifhop  Eardulf,  for  fear  of  the  Danes,  who  at  thac 
time    (about  884)   ravaged  the  country.     His  flirine 

became 


Cheft 

CLeikr. 


anciently  part 

whofe  bilhops 

in   the    year 

be    frequently 


C  H  E 

New  Chef-  became  afterwards  an  object  of  great  devotion. 


[       646       ] 


CHE 


tzr 


Clievoit. 


King 

Athelfton,  on  his  expedition  to  Scotland,  paid  it  a 
vilit,  to  obtain,  by  enterccliion  of  the  faint,  fucceis  on 
his  arms  ;  bellowed  a  multitude  of  gifts  on  the  church; 
and  directed,  in  cafe  he  died  in  his  enterprise,  that  his 
body  ihould  be  enterred  there.  At  the  time  that 
this  place  was  honoured  with  the  remains  of  St  Cuth- 
bert,  the  bifliopric  of  Lir.desfarn  was  removed  here, 
and  endowed  with  all  the  lands  between  the  Tyne  and 
the  Were,  the  prefent  county  of  Durham.  It  was 
ftyled  St  Cuthberf  s  patrimony.  The  inhabitants  had 
greatprivileges,  and  always  thought  themfelves  exempt 
from  all  military  duty,  except  that  of  defending  the 
body  of  their  faint.  Chefter-le-ftreet  may  be  con- 
iidered  as  the  parent  of  the  fee  of  Durham  ;  for  when 
the  relics  were  removed  there,  the  fee  in  995  followed 
them.  Tanner  fays,  that  probably  a  chapter  of  monks, 
or  rather  fecular  canons,  attended  the  body  at  this 
place  from  its  firft  arrival  ;  but  bifhop  Beke,  in  1286, 
in  honour  of  the  faint,  made  the  church  collegiate, 
and  eftabliihed  here  a  dean  and  fuitable  eccleiiaftics ; 
and,  among  other  privileges,  gives  the  dean  a  right  of 
fiihing  on  the  Were,  and  the  tythe  of  fifli. 

New  Chester,  a  town  in  the  ftate  of  Pennfylvania, 
and  capital  of  a  county  of  that  name.  It  is  feated  on 
the  Delaware ;  and  has  a  fine  capacious  harbour,  ad- 
mitting veffels  of  any  burden.  W.  Long.  74.  7. 
N.  Lat.   40.  15. 

CHESTERFIELD,  a  market  town  of  Derbyfhire 
in  England,  pleafantly  fituated  on  a  hill  between  two 
fmall  rivers.  It  has  the  title  of  an  earldom  ;  and  a 
confiderable  market  for  corn,  lead,  and  other  country 
commodities.  The  houfes  are,  for  the  moftpart,  built 
of  rough  ftone,  and  covered  with  date.  W.  Long.  1.25. 
N.  Lat.  53.  20. 

Chesterfield   (Earl  of  ).     See  Stanhope. 

CHEVAL  de  frise,  a  large  piece  pf  timber  pier- 
ced, and  traverfed  with  wooden  fpikes,  armed  or 
pointed  with  iron,  five  or  fix  feet  long.  See  Plate 
CXXXVI. 

The  term  is  French  and  properly  fignifies  a  Frlef- 
iand  horfe  ;  as  having  been  firft  invented  in  that  coun- 
try.— It  is  alfo  called  a  Turnpike  or  Turnlquei. 

Its  ufe  is  to  defend  a  paflage,  flop  a  breach,  or  make 
v  retrenchment  to  flop  the  cavalry.  It  is  fometimes 
alfo  mounted  on  wheels,  with  artificial  fires,  to  roll 
down  in  an  aifault.  Errard  obferves,  that  the  prince 
of  Orange  ufed  to  inclofe  his  camp  with  chtvauxde 
Frlfe,  placing  them  one  over  another. 

CIIEVALER,  in  the  manege,  is  faid  of  a  horfe, 
when,  in  paffaging  upon  a  walk  or  trot,  his  off  fore- 
leg croiles  or  overlaps  the  near  fore-leg  every  fecond 
motion. 

CHEVALIER,  a  French  term,  ordinarily  fignifying 
a  Knight.  The  word  is  formed  of  the  Frenchc/w- 
val,    «  horfe  ;■"  and    the  barbarous  Latin  eavallus. 

It  is  ufed,  in  heraldry,  to  fignify  any  cavalier,  or 
horfeman  armed  at  all  points  ;  by  the  Romans  called 
cataphrairns  equcs  :  now  out  of  ufe,  and  only  to  be  fecn 
in  coat- armour. 

CHEVAUX  </.   Frise.     See  Cheval  de  Frlfe. 

CKEVIN,  a  name  ufed  in  fome  parts  of  England 
for  the  Chub. 

CHEVIOT  (or  Tiviot)  hills,  run  from  north  to 
fou'th  through  Cumberland  ;  and    were  formerly  the 


borders  or  boundaries  between  England  and  Scotland,  chevifancc 
where  many  a  bloody  battle   has  been  fought  between  || 

the  two  nations ;  one  of  which  is  recorded  in  the  bal-     Cheyne. 
lad  of  Chevy-chafe.  Thefe  hills  are  the  firft  land  dif- 
covered  by  failors  in  coming  from  the  eaft  into  Scot- 
land. 

CHEVISANCE,  in  law,  denotes  an  agreement  or 
compofition,  as  an  end  or  order  fet  down  between  a 
creditor  and  his  debtor,  ire.  In  the  ftatutes,  this 
word  is  moft  commonly  ufed  for  an  unlawful  bargain 
or  contract. 

CHEVREAU  (  Urban),  a  learned  writer,  born  at 
Lundunin  161 3.  He  diilinguifhed  himfelf  in  his  youth 
by  his  knowledge  of  the  belles  lettres  ;  and  became  fe- 
cretary  of  ftate  to  queen  Chriftina  of  Sweden.  Seve- 
ral German  princes  invited  him  to  their  courts  ;  and 
Charles-Lewis,  the  elector  palatine,  retained  him  un- 
der the  title  of  counfellor.  After  the  death  of  that 
prince,  he  returned  to  France,  and  became  preceptor 
to  the  duke  of  Maine.  At  length  retiring  to  Lundun, 
he  died  therein  1  701,  aged  88.  He  was  the  author 
of  feveral  books;  and  amongft  others,  of  an  Univefal 
Hiftory,  which  has  been  often  reprinted. 

CHEVRON,  or  Cheveron,  in  heraldry.  See 
Heraldry. 

CHEWING-balls,  a  kind  of  balls  made  of  afafoe- 
tida,  liver  of  antimony,  bay -wood,  juniper-wood,  and 
pellitory  of  Spain  ;  which  being  dried  in  the  fun,  and 
wrapped  in  a  linen  cloth,  are  tied  to  the  bit  of  the 
bridle  for  the  horfe  to  chew ;  they  create  an  appetite  ; 
anditis  faid,  that  balls  of  Venice-treacle  may  be  ufed 
in  the  fame  manner  with  good  fuccefs. 

CHEYKS.     See  Bengal,  n°  17. 

CHEYNE  (Dr  George),  a  phyfician  of  great  learn- 
ing and  abilities,  born  in  Scotland  in  1671,  and  edu- 
cated at  Edinburgh  under  the  great  Dr  Pitcairn.  He 
palled  his  youth  inclofe  ftudy,  and  with  great  tem- 
perance :  but  coming  to  fettle  at  London,  when  about 
30,  and  finding  the  younger  gentry  and  free-livers  to 
be  the  moft  eafy  of  accefs  and  moft  fufceptible  of 
friendfhip,  he  changed  on  a  hidden  his  former  manner 
of  living  in  order  to  force  a  trade,  having  obferved 
this  method  to  fucceed  with  fome  others.  The  con- 
fequence  was,  that  he  grew  daily  in  bulk,  and  in  in- 
timacy with  his  gay  acquaintance  ;  fwellingto  fuch  an 
enormous  fize,  that  he  exceeded  32  ftone  weight ;  and 
be  was  forced  to  have  the  whole  fide  of  his  chariot 
made  open  to  receive  him  into  it ;  he  grew  fhort- 
breathed,  lethargic,  nervous,  and  fcorbutic  ;  fo  that 
his  life  became  an  intolerable  burden.  In  this  deplo- 
rable condition,  after  having  tried  all  the  power  of 
medicine  in  vain,  he  refolved  to  try  a  milk  and  vege- 
table diet ;  the  good  effects  of  which  quickly  appear- 
ed. His  fize  was  reduced  almoft  a  third;  and  here- 
covered  his  ftrength,  activity,  and  cheerfulnefs,  with 
the  perfect  ufe  of  all  his  faculties.  In  fiiort,  by  a  re- 
gular adherence  to  this  regimen,  he  lived  to  a  mature 
period,  dying  at  Bath  in  1  742,  aged  72.  He  wrote  fe- 
veral treatifes  that  were  well  received  ;  particularly, 
"  An  Eflay  on  Health  and  Long  Life  ; "  and"  The 
Englifh  Malady,  or  a  Treatife  of  Nervous  Difeafes;" 
both  the  refult  of  his  own  experience.  In  fiiort,  he 
had  great  reputation  in  his  own  time,  both  as  a  prac- 
titionerandas  a  writer;  and  moft  of  his  pieces  pafled 
thro'  feveral  editions.  He  is  to  be  ranked  among  thofe 
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Chlabrera  phyfiicians  who  have  accounted  for  the  operations  of 
II  medicines  and  the  morbid  alterations  which  take  place 
Chiavenna.  j^  tjie  kumall  body  upon  mechanical  principles.  A 
fpirit  of  piety  and  of  benevolence,  and  an  ardent  zeal 
for  the  interefts  of  virtue,  are  predominant  throughout 
his  writings.  An  amiable  candour  and  ingenuoufnefs 
are  alio  difcernible,  and  which  led  hiin  to  retract  with 
re-idinefs  whatever  appeared  to  him  to  be  cenfurable  in 
what  he  had  formerly  advanced.  Some  of  the  meta- 
physeal notions  which  he  has  introduced  into  his, 
books,  may,  perhaps,  jultly  be  thought  fanciful  and 
ill-grounded  ;  but  there  is  an  agreeable  vivacity  in  his 
productions,  together  with  much  openuefs  and  frank- 
nels,  and  in  general  great  perfpicuity. 

CHIABRLKA  (Gabriel),  elteemed  the  Pindar  of 
Italy,  was  born  at  Savona  in  1552,  and  went  to  ftudy 
at  Rome.  The  Italian  princes,  and  Urban  VIII.  gave 
him  public  marks  of  their  efteem.  He  wrote  a  great 
number  of  poems  ;  but  his  lyric  verfes  are  moll  admi- 
red.    He  died  at  Savona  in  1638,  aged  S6. 

CHIAN  earth,  in  pharmacy,  one  of  the  medici- 
nal earths  of  the  ancients,  the  name  of  which  is  pre- 
ferved  in  the  catalogues  of  the  materia  medica,  but  of 
wffiich  nothing  more  than  the  name  has  been  known 
for  many  ages  in  the  ihops. 

It  is  a  very  denfe  and  compact  earth  ;  and  is  fent 
hither  in  fmall  flat  pieces  from  the  ifland  of  Chios,  in 
which  it  is  found  in  great  plenty  at  this  time.  It 
flands  recommended  to  us  as  an  aftringent.  They  tell 
us,  it  is  thegreateft  of  all  cofmetics  ;  and  that  it  gives  a 
whitenefs  and  fmoothnefs  to  the  fkin,  and  prevents 
wrinkles,  beyond  any  of  the  other  fubftances  that  have 
been  celebrated  for  the  fame  purpofes. 

CHIAOUS,  a  word  in  the  original  Turkifli,  fignify- 
ing  "  envoys,"  are  officers  to  the  number  of  five  or  fix 
hundred  in  the  grand  fignior's  court,  under  the  cum- 
maud  of  a  chiaous  bafchi.  They  frequently  meet  in 
the  grand  vifir's  palace,  that  they  may  be  in  reaci- 
nefs  to  execute  his  orders,  and  carry  his  difpatches  in- 
to all  the  provinces  of  the  empire.  The  chiaous  baf- 
chi affifts  at  the  divan,  and  introduces  thofe  who  have 
balinefs  there. 

CHIAPA,  the  capital  of  a  province  of  the  fame 
name  in  Mexico,  fituated  about  300  miles  eafl  of  A- 
capulco.     W.  Long.  98.  o.  N.  Lat.  16.  30. 

Chiapa  el  Real,  a  town  of  Mexico,  in  a  province  of 
the  fame  name,  with  a  biihop's  fee.  Its  principal 
trade  confifhs  in  chocolate-nuts,  cotton,  and  fugar.  W. 
Long.  98.  35.  N.  Lat.  16.  20. 

Chiapas  de  los  Iudos,  a  large  and  rich  town  of 
North  America,  in  Mexico,  and  in  a  province  of 
the  fame  name.  The  governor  and  molt  of  the  in- 
habitants are  originally  Americans.  W.  Long.  98.  5. 
N.  Lat.  t  j.  6. 

CHIARI  (Jofeph),  a  celebrated  Italian  painter,  was 
the  difciple  of  Carlo  Maratti  ;  and  adorned  the  church- 
es and  palaces  of  Rome  with  a  great  number  of  fine 
paintings.     He  died  of  an  apoplexy  in  1727,  aged  73. 

Chiari,  a  town  of  Italy,  in  the  province  of  Brefcia, 
and  territory  of  Venice,  7  miles  weft  of  Brefcia,  and 
27  eafl  of  Milan.  Here  the  Imperialifls  gained  a  vic- 
tory over  the  French  in  1701.  E.  Long.  18.  18. 
N.  Lat.  4J.  30. 

CKIARO-scuro.     See  CiAR.o-Obfairn. 

CHIAVENNx'l,  a,  handfome,  populous,  and  large 


town  of  Swiflerland,  in  the  country  of  the  Grifons. 
It  is  a  trading  place,  efpeciaily  in  wine  and  delicate 
fruits.  The  governor's  palace  and  the  churches  are 
very  magnificent,  and  the  inhabitants  are  Roman  Ca- 
tholics. It  is  feated  near  the  lake  Como.  E.  Lon^. 
9.  29.  N.  Lat.  46.  15. 

CHIAUSI,  among  the  Turks,  officers  employed  in 
executing  the  vizirs,  bafhaws,  and  other  great  men: 
the  orders  for  doing  this,  the  grand  ilgnior  fends 
them  wrapped  up  in  a  black  cloth  ;  on  the  reception 
of  which,  they  immediately  perform  their  office. 

CHICANE,  or  Chicanery,  in  Lrw,  an  abufe  of 
judiciary  proceeding,  tending  to  delay  the  caufe,  to 
puzzle  the  judge,  or  impofe  upon  the  parties. 

Chicane,  in  the  fchools,  is  applied  to  vain  fo- 
phifms,  diftincblons,  andfubtleties,  which  protract  dis- 
putes, and  obfeure  the  truth. 

CHICHESTER,  the  capital  city  of  the  county  of  Suf- 
fex  in  England,  was  built  by  Cilia,  the  2d  king  of  the 
South  Saxons,  and  by  him  called  Ciffan  Caejh-r.  It  is 
furrounded  with  a  wall,  which  has  four  gates,  anfwer- 
ing  to  the  four  cardinal  points  ;  from  which  run  two 
ftreets,  that  crofs  one  another  in  the  middle  and  form 
a  fquare,  where  the  market  is  kept,  and  where  there 
is  a  fine  flone  piazza  built  by  bifhop  Read.  The  fpacc 
between  the  weft  and  fouth  gates  is  taken  up  with  the 
cathedral  church  and  the  biihop's  palace.  It  has  five 
parifh-churches  ;  and  is  feated  on  the  little  river  La- 
vant,  which  wafhes  it  on  all  fides  except  the  north. 
This  city  would  have  been  in  a  much  more  flourifhing 
condition  if  it  had  been  built  by  the  fea-fide  ;  how- 
ever, the  inhabitants  have  endeavoured  to  fupply  this 
defecr.  in  fome  meafure,  by  cutting  a  canal  from  the 
city  down  into  the  bay.  The  principal  manufactures 
of  the  town  are  malt  and  needles.  The  market  of  Chi- 
chefter  is  noted  for  fiih,  wheat,  barley,  malt,  and  oats  ; 
the  fined  lobfters  in  England  are  bred  in  the  Lavant ; 
and  it  is  obfervable,  that  this  river,  unlike  moft  others, 
is  very  low  in  winter,  but  in  fummer  often  overflows 
its  banks.  Chichefter  is  a  city  and  county  of  itfelf ; 
it  is  governed  by  a  mayor,  recorder,  aldermen,  common- 
council  without  limitation,  and  four  juftices  of  the 
peace  chofen  out  of  the  aldermen  ;  and  it  fends  two 
members  to  parliament.  It  is  a  bifhop's  fee.  The 
cathedral  church  was  anciently  dedicated  to  St  Peter. 
It  was  new  built  by  Radulph,  the  twenty-fifth  bi- 
fhop ;  but  being  deftroyed  by  fire,  it  was  again  built 
by  Seffridus  II.  the  twenty-ninth  bifhop.  This  fee 
hath  yielded  to  the  church  two  faints,  and  to  the  na- 
tion three  lord  chancellors,  two  almoners,  and  one 
chancellor  to  the  univerfity  of  Oxford.  Anciently 
the  bifhops  of  Chichefter  were  confeffors  to  the  queens 
of  England.  7  his  diocefe  contains  the  whole  of  the 
county  of  SufTex  (excepting  22  parifhes,  peculiars  of 
the  archbifhop  of  Canterbury),  wherein  are  2 Jo  pa- 
rifhes, whereof  112  are  impropriated.  It  hath  two 
archdeacons,  viz.  of  Chichefter  and  Lewes  ;  is  valued 
in  the  king's  books  at  L. 677  :  1  :  3,  and  is  computed 
to  be  worth  annually  L.2600.  The  tenths  of  the 
whole  clerpy  is  L.287  :  2  :  o*.  To  the  cathedral  be- 
long a  bifhop,  a  dean,  two  archdeacons,  a  treafurer,  a 
chancellor,  thirty- two  prebendaries,  a  chanter,  twelve 
vicars-coral,  and  other  officers.  W.  Long.  50.  N.. 
Lat.  50.  jo. 

CHICK,  or  Chicken,    in  zoology,  denotes  the 

young 
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Chick-     young  of  the  gallinaceous  order  of  birds,  efpecially  the 
weed      common  hen.     See  Phasianus. 

Ij  .  CmcK-Weed,  in  botany.     SeeALSiNE. 

Ch'g'-  Chicken-Pox.  See  (Index  fub'pined  to)  Medicine. 

CHICKLING-pea,  in  botany,  a  name  given  to  the 
Lathyrus. 

CHICUITOS,  a  province  of  South  America,  in  the 
government  of  Santo-Cruz  de  la  Sierra.  The  chief 
riches  conlift  of  honey  and  wax  ;  and  the  original  in- 
habitants are  very  voluptuous,  yet  very  warlike.  They 
maintained  bloody  wars  with  the  Spaniards  till  1600 ; 
fince  which,  fome  of  them  have  become  Chriftians.  It 
is  bounded  by  la  Plata  on  the  N.  E.  and  by  Chili  on 
the  W. 

CHIDLEY,  or  Chimley,  a  market-town  of  De- 
vonlhire,  lituated  in  W.  Long.  4.  o.  N.  Lat.  51.  o. 

CHIEF,  a  term  frgnifying  the  head  or  principal  part 
of  a  thing  or  perfon.  Thus  we  fay,  the  chief  of  a 
party,  the  chief  of  a  family,  &c.  The  word  is  formed 
of  the  French  chef,  "  head  ;"  of  the  Greek  xe4>*a»,  ca- 
put, "  head  ;"  though  Menage  derives  it  from  the  Ita- 
lian capo,  formed  of  the  Latin  caput. 

Chief,  in  heraldry,  is  that  which  takes  up  all  the 
upper  part  of  the  efcutcheon  from  fide  to  fide,  and  re- 
prefents  a  man's  head.  In  chief,  imports  fomething 
borne  in  the  chief  part  or  top  of  the  efcutcheon. 

CHIEFTAIN,  denotes  the  captain  or  chief  of  any 
clafs,  family,  or  body  of  men.  Thus  the  chieftains  or 
chiefs  of  the  Highland  clans,  were  the  principal  noble- 
men or  gentlemen  of  their  relpeclive clans.  SeeCLANS. 

CHIELEFA,  a  ftrong  town  of  Turkey  in  Europe, 
in  the  Morea.  It  was  taken  by  the  Venetians  in  1685  ; 
but  after  that  the  Turks  retook  it,  with  all  the  Mo- 
rea.    E.  Long.  22.  21.  N.  Lat.  26.  50. 

CHIGI  (Fabio),  or  Pope  Alexander  VII.  was 
born  at  Sienna  in  1599.  His  faixiily  finding  him  a 
hopeful  youth,  fent  him  early  to  Rome,  where  he  foon 
engaged  in  a  friendfhip  with  the  marquis  Pallavicini, 
who  recommended  him  fo  effectually  to  Pope  Urban 
VIII.  that  he  procured  him  the  poft  of  Inquifitor  at 
Malta.  He  was  fent  vice-legate  to  Ferrara,  and  af- 
terward nuncio  into  Germany  :  there  he  had  an  op- 
portunity of  difplaying  his  intriguing  genius  ;  for  he 
was  mediator  at  Munfter,  in  the  long  conference  held 
to  conclude  a  peace  with  Spain.  Cardinal  Mazarin 
had  fome  refentment  againft  Chigi,  who  was  foon  af- 
ter made  a  cardinal  and  fecretary  of  ftate  by  Inno- 
cent X.  but  his  refentment  was  facrificed  to  political 
views.  In  1655,  when  a  pope  was  to  be  chofen,  Car- 
dinal Sacchetti,  Mazarin's  great  friend,  finding  it  was 
impoffible  for  him  to  be  rai-fed  into  St  Peter's  chair 
becaufe  of  the  powerful  oppofition  made  by  the  Spa- 
nifh  faction,  deiired  Cardinal  Mazarin  to  confent  to 
Chigi's  exaltation.  His  requeft  was  granted,  and  he 
was  elected  pope  by  the  votes  of  all  the  64  cardinals 
who  were  in  the  conclave  :  an  unanimity  of  which 
there  are  but  few  inflances  in  the  election  of  popes. 
He  ihowed  uncommon  humility  at  his  election,  and  at 
firft  forbade  all  his  relations  to  come  to  Rome  with- 
out his  leave  ;  but  he  foon  became  more  favourable  to 
his  nephews,  and  loaded  them  with  favours.  It  is  af- 
ferted  that  he  had  once  a  mind  to  turn  Protcftant. 
The  news-papers  in  Holland  bellowed  great  enco- 
miums upon  him  ;  and  acquainted  the  world,  that  he 
did  not  approve  of  the  cruel  perfections  of  the  Wal- 


denfes  in  Piedmont.     There  is  a  volume  of  his  poems   chilblain 
extant.     He  loved  the  Belles-Lettres,  and  the  conver-  [| 

fation  of  learned  men.     He  was  extremely  fond  of  Children, 
ftately  buildings  :   the  grand  plan  of  the  college  Delia  ^~~v— " — ' 
Sapienza,  which  he  fmifhed,  and  adorned  with  a  fine 
library,  remains  a  proof  of  his  tafte  in  architecture. 
He  died  in  1667. 

CHILBLAIN,  (permoj,  in  medicine,  a  tumour 
affecting  the  feet  and  hands  ;  accompanied  with  an  in- 
flammation, pains,  and  fometimes  an  ulcer  or  folution 
of  continuity  :  in  which  cafe  it  takes  the  denomina- 
tion of  chaps  on  the  hands,  and  of  kibes  on  the  heels. 
Chilblain  is  compounded  of  chill  and  blaiu ;  q.  d.  a  blain 
or  fore  contracted  by  cold.  Pernio  is  the  Latin  name 
adopted  by  phyficians  ;  and  is  derived  by  Voffius  from 
perna  "  a  gammon  of  bacon,"  on  account  of  fome  re- 
femblance.  Chap  alludes  to  gape,  both  in  found  and 
appearance.  Kibes,  in  welch  kibws,  may  be  derived 
from  the  German  kerben,  il  to  cut;"  the  fkin,  when 
broke,  appearing  like  a  cut. 

Chilblains  are  occafioned  by  exceffive  cold  flopping 
the  motion  of  the  blood  hi  the  capillary  arteries.  See 
the  article  Pernio. 

CHILD,  a  term  of  relation  to  parent.  See  Parent 
and  Children. 

Bartholine,  Pare,  Licetus,  and  many  other  writers, 
give  an  account  of  a  petrified  child,  which  has  feemed 
wholly  incredible  to  fome  people.  Ihe  child,  how- 
ever, which  they  deicribe,is  ftill  in  being  ;  and  is  kept 
as  a  great  rarity  in  the  king  of  Denmark's  mufeum 
at  Copenhagen.  The  woman  who  was  big  with  this, 
lived  at  Sens  in  Champaign  in  the  year  1582  ;  it  was 
cut  out  of  her  belly,  and  was  univerfally  fuppofed  to 
have  lain  there  about  20  years.  That  it  is  a  real  hu- 
man foetus,  and  not  artiheial,  is  evident  to  the  eyes  of 
anyobfervei'i  and  the  upper  part  of  it,  when  exami- 
ned, is  found  to  be  of  a  fubftance  refembling  the  gyp- 
fum,  or  flone  whereof  they  make  the  plafter  of  Pa- 
ris :  the  lower  part  is  much  harder  ;  the  thighs  and 
buttocks  being  a  perfect  flone  of  a  reddifh  colour,  and 
as  hard  as  common  quary-ftone  :  the  grain  and  fur- 
face  of  this  part  appears  exactly  like  that  of  the  cal- 
culi, or  ftones  taken  out  of  human  bladders  :  and  the 
whole  fubflance  examined  ever  fo  nearly,  and  felt 
ever  fo  carefully,  appears  to  be  abfolute  .ftone.  It 
was  carried  from  Sens  to  Paris,  and  there  purchafed 
by  a  goldfmith  of  Venice  ;  and  Frederic  III.  king  of 
Denmark,  purchafed  it  of  this  man  at  Venice  for  a  very 
large  fum,  and  added  it  to  his  collection  of  rarities. 

Cn/iv-Bed,      7      c      ti/t 

r     r     r>-  li      r     ^ee  Midwifery. 

Child- Birth.    3 

Cn/LD-IVit,  a  power  to  take  a  fine  of  a  bond- wo- 
man unlawfully  gotten  with  child,  that  is,  without  coi>- 
fent  of  her  lord.  Every  reputed  father  of  a  bafe  child 
got  within  the  manor  of  Writtel  in  ElTex,  in  Eng- 
land, pays  to  the  lord  a  fine  of  gs.  4d. ;  where,  it  feems, 
child-wit  extends  to  free  as  well  as  bond-women. 

CHILDERMAS-DAY,  or  Innocent's  Day,  an  an- 
niverfary  held  by  the  church  of  England  on  the  28th 
of  Bfxeirber,  in  commemoration  of  the  children  of 
Bethlehem  maifacred  by  order  of  Herod. 

CHILDREN,  the  plural  of  C h i id . 

Mr  Derham  computes,  that  marriages,  one  with 
another,  produce  four  children,  not  only  in  England, 
but  in  other  parts  alfo. 

In 
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Children.       In  the   genealogical  hiftory  of  Tufcany,   wrote  by 

*s — v '  Gamarini,  mention  is  made  of  a  nobleman  of  Sienna, 

named  Pichi,  who  of  three  wives  had  1 50  children ; 
and  that,  being  lent  ambafiador  to  the  pope  and  the 
emperor,  he  had  48  of  his  fons  in  his  retinue.  In  a 
monument  in  the  churchyard  of  St  Innocent,  at  Pa- 
ris, erected  to  a  woman  who  died  at  88  years  of  age, 
it  is  recorded,  that  the  might  have  feen  288  children 
directly  nTuedfrom  her.  This  exceeds  what  Hakewcll 
relates  of  Mrs  Honeywood,  a  gentlewoman  of  Kent, 
in  England  born  in  the  year  1527,  and  married  at  16  to 
her  only  hufband  R.  Honeywood,  of  Charing,  Efq  ; 
and  died  in  her  93d  year.  She  had  16  children  of  her 
own  body  ;  of  which  three  died  young,  and  a  fourth 
had  no  iifue  :  yet  her  grandchildren,  in  the  fecond  ge- 
neration, amounted  to  114;  in  the  third,  to  228; 
though  in  the  fourth,  they  fell  to  9.  The  whole  num- 
ber the  might  have  feen  in  her  life-time,  being  367. 
16  -(-  1 14+228  +  9  =  367.  So  that  me  could  fay  the 
fame  as  the  diftich  does  of  one  of  the  Dalburg's  fa- 
mily at  Baiil  : 

1234 
Mater  ait  7iat<e  die  nata  filia  natam, 

*  .6 

Ut  moneat,  ?iat<z,  plangere,  filiolam. 

D/lanagemeiit  of  Children     See  Infant. 

Overlaying  of  Children,  is  a  misfortune  that  fre- 
quently happens ;  to  prevent  which,  the  Florentines 
have  contrived  an  inflrument  called  arcuccio.    See  Ar- 

Ct7CCIO. 

Children  are,  inlaw,  a  man's  iifue  begotten  on 
his  wife.     As  to  illegitimate  children,  fee  Bastard. 

For  the  legal  duties  of  parents  to  their  children, 
fee  the  articles  Parent  and  Bastard. 

As  to  the  duties  of  children  to  their  parents,  they 
arife  from  a  principle  of  natural  juitice  and  retribu- 
tion. For  to  thofe  who  gave  us  exiftence,  we  natu- 
rally owe  fubjection  and  obedience  during  our  mino- 
rity, and  honour  and  reverence  ever  after  :  they  who 
protected  the  weaknefs  of  our  infancy,  are  intitled  to 
our  protection  in  the  infirmity  of  their  age  ;  they 
who  by  fuftenance  and  education  have  enabled  their 
offspring  to  profper,  ought,  in  return,  to  be  fupported 
by  that  offspring,  in  cafe  they  ftand  in  need  of  affill- 
ance.  Upon  this  principle  proceed  all  the  duties  of 
children  to  their  parents,  which  are  enjoined  bypofi- 
tive  laws.  And  the  Athenian  laws  carried  this  prin- 
ciple into  practice  with  a  fcrupnlous  kind  of  nicety : 
obliging  all  children  to  provide  for  their  father  when 
fallen  into  poverty ;  with  an  exception  to  fpurious 
children,  to  thofe  whofe  chaftity  had  been  proftituted 
with  confent  of  their  father,  and  to  thofe  whom  he 
had  not  put  in  any  way  of  gaining  a  livelihood.  The 
legislature,  favs  baron  Montefquieu,  confidered,  that, 
in  the  firft  cafe,  the  father,  being  uncertain,  had  ren- 
dered the  natural  obligation  precarious  ;  that,  in  the 
fecond  cafe,  he  had  fullied  the  life  he  had  given,  and 
done  his  children  the  greateft  of  injuries,  in  depri- 
ving them  of  their  reputation  ;  and  that,  in  the  third 
cafe,  he  had  rendered  their  life  (fo  far  as  in  him  lay) 
an  infupportable  burden,  by  furnifhing  them  with  no 
means  of  fubfiftence. 

Our  laws  agree  with  thofe  of  Athens,  with  regard 
to  the  firft  only  of  thefe  particulars,  the  cafe  of  fpu- 
rious iffhe.     In  the  other  cafes,  the  law  does  not  hold 
Vol.  IV. 


the  tie  of  nature  to  be  diiTblved  by  any  mifbebaviour 
of  the  parent;  and  therefore  a- child  is  equally  justi- 
fiable hi  defending  the  perfon,  or  maintaining  the 
the  caufe  or  fuit,  of  a  bad  parent  as  of  a  good  one  ;  and  is 
equally  compellable,  if  oiiuincient  ability,  to  maintain 
and  provide  for  a  wicked  and  unnatural  progenitor, 
as  for  one  who  has  ihown  the  greateft  tenderneis  and 
paternal  piety.  See  further  the  article  Filial  Ajft  fiiti:^ 

CHILI,  a  province  of  South  America,  bounded  by 
Peru  on  the  north,  by  the  province  of  La  Plata  on 
the  eaft,  by  Patagonia  on  the  fouth,  and  by  the  Pacific 
ocean  on  the  welt,  lying  between  75  and  85  degrees 
of  weft  longitude,  and  between  25  and  45  degrees  of 
fouth  latitude;  though  fome  comprehend  in  this  pro- 
vince Patagonia  and  Terra  del  Fuego. 

The  firft  attempt  of  the  Spaniards  upon  this  coun- 
try was  made  by  Almagro  in  the  year  1535,  after  he 
and  Pizaro  had  completed  the  conqueft  of  Peru.  He 
fet  out  on  his  expedition  to  Chili  with  a  confiderable 
body  of  Spaniards  and  auxiliary  Indians.  For  2co 
leagues  he  was  well  accommodated  with  every  ne- 
ceilary  by  the  Indians,  who  had  been  iubjects  of  the 
emperors  of  Peru  :  but  reaching  the  barren  country 
of  Charcas,  his  troops  became  difcontented  through 
the  hardihips  they  flittered  ;  which  determined  Alma- 
gro to  climb  the  mountains  called  Cordilleras,  in  order 
to  get  the  fooner  into  Chili ;  being  ignorant  of  the  in- 
valuable mines  of  Potoii,  contained  in  the  province  of 
Charcas  where  he  then  was.  At  that  time  the  Cor- 
dilleras were  covered  with  fnow,  the  depth  of  which 
obliged  him  to  dig  his  way  through  it.  The  cold 
made  fuch  an  impreffion  on  his  naked  Indians,  that  it 
is  computed  no  lefs  than  10,000  of  them  perihied  on 
thefe  dreadful  mountains,  150  of  the  Spaniards  ibaring 
the  fame  fate  ;  while  many  of  the  furvivors  loft  their 
fingers  and  toes  through  the  excefs  of  cold.  At  laft, 
after  encountering  incredible  difficulties,  Almagro 
reached  a  fine,  temperate,  and  fertile  plain  on  the  op- 
polite  fide  of  the  Cordilleras,  where  he  was  received 
with  the  greateft  kindnefs  by  the  natives,  Thefe  poor 
favages,  taking  the  Spaniards  for  deputies  of  their  god 
Virachoca,  immediately  collected  for  them  an  offering 
of  gold  and  filver  worth  200,000  ducats  :  and  foon 
after  brought  a  prefent  to  Almagro  worth  300,000 
more.  Thefe  offeriflgs  only  determined  him  to  con- 
quer the  whole  country  as  foon  as  poffible.  The  In- 
dians among  whom  he  now  was,  had  acknowledged 
the  authority  of  the  Peruvian  incas,  or  emperors,  and 
confequently  gave  Almagro  no  trouble.  He  therefore 
marched  immediately  againft  thofe  who  had  never 
been  conquered  by  the  Peruvians,  and  inhabited  the 
fouthern  parts  of  Chili.  Thefe  favages  fought  with 
great  refolution,  and  difputed  eyery  inch  of  ground  : 
but  in  five  months  time  the  Spaniards  had  made  fuch 
progrefs,  that  they  muft  infallibly  have  reduced  the 
whole  province  in  a  very  little  time,  had  not  Almagro 
returned  to  Peru,  in  confequence  of  a  commiiTion  fent 
him  from  Spain. 

In  1540,  Pizaro  having  overcome  and  put  Alma- 
gro to  death,  fent  into  Chili,  Baldivia,  or  Valdivia, 
who  had  learned  the  rudiments  of  war  in  Italy,  and 
was  reckoned  one  of  the  belt  officers  in  the  Spanilh 
fervice.  As  he  penetrated  fouthwards,  however,  he 
met  with  much  oppolition ;  the  confederated  caziques 
frequently  gave  him  battle,  and  difplayed  great  cou- 
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Chili,  rage  and  refolution  ;  but  could  not  prevent  him  from 
penetrating  to  the  valley  of"  Mafiocho,  which  he  found 
incredibly  fertile  and  populous.  Here  he  founded  the 
city  of  St  Jago  ;  and  finding  gold  mines  in  the  neigh- 
bourhood, forced  the  Indians  to  work  in  them  ;  at  the 
fame  time  building  a  cattle  for  the  fafety  and  protec- 
tion of  his  new  colony.  The  natives,  exafperated  at 
this  flavery,  immediately  took  up  arms  ;  attacked  the 
fort ;  and,  though  defeated  and  repulfed,  fet  fire  to 
the  outworks,  which  contained  all  the  provifionsof  the 
Spaniards.  Nor  were  they  difcouraged  by  this  and 
many  other  defeats,  but  ftill  continued  to  carry  on  the 
war  with  vigour.  At  laft,  Valdivia,  having  overcome 
them  in  many  battles,  forced  the  inhabitants  of  the 
vale  to  fubmit  ;  upon  which  he  immediately  fet  them 
to  work  in  the  mines  of  Quilotta.  This  indignity  of- 
fered to  their  countrymen  redoubled  the  fury  of  thofe 
who  remained  at  liberty.  Their  utmoft  efforts,  how- 
ever, were  as  yet  unable  to  ftop  Valdivia's  progrefs. 
Having  croffed  the  large  rivers  Maulle  and  Hata,  he 
traverfed  a  vaft  tract  of  country,  and  founded  the  city 
of  La  Conception  on  the  South-fea-coaft.  He  erected 
fortrelfes  in  feveral  parts  of  the  country,  in  order  to 
keep  the  natives  in  awe  ;  and  built  the  city  called  Im- 
perial, about  40  leagues  to  the  fouthward  of  Concep- 
tion. The  Spaniih  writers  fay  that  the  neighbouring 
valley  contained  80,000  inhabitants  of  a  peaceable  dif- 
pofition  ;  and  who  were  even  fo  tame  as  to  fuffer  Val- 
divia to  parcel  out  their  lands  among  his  followers, 
while  they  themfelves  remained  in  a  ftate  of  inactivity. 
About  16  leagues  to  the  eaftwardof  Imperial,  the  Spa- 
niih general  laid  the  foundations  of"  the  city  Villa  Rica, 
fo  called  on  account  of  the  rich  gold  mines  he  found 
there.  But  his  ambition  and  avarice  had  now  involved 
him  in  difficulties  from  which  he  could  never  be  extri- 
cated :  He  had  extended  his  conquefts  beyond  what 
his  ftrength  was  capable  of  maintaining.  The  Chile- 
fians  were  ftill  as  defirous  as  ever  of  recovering  their 
liberties.  The  horfes,  lire-arms,  and  armour  of  the 
Spaniards,  indeed,  appeared  dreadful  to  them  ;  but 
thoughts  of  endlefs  (lavery  were  ftill  more  fo.  In  the 
courfe  of  the  war  they  had  difcovered  that  the  Spa- 
niards were  vulnerableand  mortal  men  like  themfelves  ; 
they  hoped,  therefore,  by  dint  of  their  fuperiority  in 
numbers,  to  be  able  to  expel  the  tyrannical  ufurpers. 
Had  all  the  nations  joined  in  this  refolution,  the  Spa- 
niards had  certainly  been  exterminated  ;  but  fome  of 
them  were  of  a  pacific  and  fearful  difpofition,  while 
others  confidered  fervitude  as  the  greateft  of  all  pof- 
lible  calamities.  Of  this  laft  opinion  were  the  Arae- 
ceans,  the  moft  intrepid  people  in  Chili,  and  who  had 
given  Valdivia  the  greatelt  trouble.  They  all  rofe  to  a 
man,  and  chofe  Capaulican,  a  renowned  hero  among 
them,  for  their  leader.  Valdivia,  however,  received 
notice  of  their  revolt  fooner  than  they  intended  he 
fhculd,  and  returned  with  all  expedition  to  the  vale  of 
Araccea  ;  but  before  he  arrived,  14,000  of  the  Chi- 
lefians  were  there  alTembled  under  the  conduct  of  Ca- 
paulican. He  attacked  them  with  his  cavalry,  and 
forced  them  to  retreat  into  the  woods  ;  but  could  not 
obtain  a  complete  victory,  as  they  kept  continually 
fallying  out  and  haraffing  his  men.  At  laft  Capauli- 
can, having  obferved  that  fighting  with  fuch  a  num- 
ber of  undifciplined  troops  only  ferved  to  contribute  to 
the  defeat  and  confufion  of  the  whole,  divided  his  for- 


ces into  bodies  of  1000  each.  Thefe  he  directed  to 
attack  the  enemy  by  turns  ;  and,  though  he  did  not 
expefl  that  a  fmgle  thoufand  would  put  them  to  flight, 
he  directed  them  to  make  as  long  aftand  as  they  could  ; 
when  they  were  to  be  relieved  and  fupported  by  ano- 
ther body;  and  thus  the  Spaniards  would  be  at  laft 
wearied  out  and  overcome.  The  event  fully  anfwered 
his  expectations.  The  Chileiians  maintained  a  fight 
for  feven  or  eight  hours,  until  the  Spaniards,  grow- 
ing faint  for  want  of  refrefhment,  retired  precipitately. 
Valdivia  ordered  them  to  poffefs  a  pafs  at  fome  diftance 
from  the  field,  to  ftop  the  purfuit ;  but  this  defign  be- 
ing difcovered  to  the  Chileiians  by  the  treachery  of 
his  page,  who  was  a  native  of  that  country,  the  Spa- 
niards were  furrounded  on  all  fides,  and  cut  in  pieces 
by  the  Indians.  The  general  was  taken  and  put  to 
death  :  fome  fay  with  the  tortures  ufually  inflicted  by 
thofe  favages  on  their  prifoners  ;  others,  that  he  had 
melted  gold  poured  down  his  throat;  but  all  agree, 
that  the  Indians  made  flutes  and  other  inftruments  of 
his  bones,  and  preferved  his  Ikull  as  a  monument  of 
their  victory,  which  they  celebrated  by  an  annual  fef- 
tival.  After  this  victory  the  Chilefians  had  another 
engagement  with  their  enemies ;  in  which  alfo  they 
proved  victorious,  defeating  the  Spaniards  with  the 
lofs  of  near  3000  men;  and  upon  this  they  bent  their 
whole  force  againft  the  colonies.  The  city  of  Con- 
ception, being  abandoned  by  the  Spaniards,  was  taken 
and  deftroyed :  but  the  Indians  were  forced  to  raife 
the  liege  of  Imperial  ;  and  their  progrefs  was  at  laft 
flopped  by  Garcia  de  Mendoza,  who  defeated  Capau- 
lican, took  him  prifoner,  and  put  him  to  death.  No 
defeats,  however,  could  difpirit  the  Chileiians.  They 
continued  the  war  for  50  years  ;  and  to  this  day  they 
remain  unconquered,  and  give  the  Spaniards  more 
trouble  than  any  other  American  nation.  Their  moft 
irreconcileable  enemies  are  the  inhabitants  or  Araccea 
and  Tucapel,  thofe  to  the  fouth  of  the  river  Bobio, 

or  whofe  country  extends  towards  the  Cordilleras 

The  manners  of  thefe  people  greatly  refemble  thofe  of 
North  America,  which  we  have  already  defcribed  un- 
der the  article  America  ;  but  feem  to  have  a  more 
warlike  difpofition.  It  is  a  conftant  rule  with  the  Chi- 
leiians never  to  fue  for  peace.  The  Spaniards  are  ob- 
liged not  only  to  make  the  firlt  overtures,  but  to  pur- 
chafe  it  by  prefems.  They  have  at  laft  been  obliged 
to  abandon  all  thoughts  of  extending  their  conquefts, 
and  reduced  to  cover  their  frontiers  by  erecting  forts 
at  proper  difiances. 

The  Spaniih  colonies  in  Chili  are  difperfed  on  the 
borders  of"  the  South-fea.  They  are  parted  from  Peru 
by  a  defart  80  leagues  in  breadth  ;  and  bounded  by 
the  ifland  of  Chiioe,  at  the  extremity  next  the  ftraits 
of  Magellan.  There  are  no  fettlements  on  the  coafts 
except  that  of  Baldivia,  Conception  ifland,  Valparaifo, 
and  Coquimbo  or  La  Serena,  which  are  all  fea-ports. 
In  the  inland  country  is  St  Jago,  the  capital  of  the  co- 
lony. There  is  no  culture  nor  habitation  at  any  di- 
ftance from  thefe  towns.  The  buildings  in  the  whole 
province  are  low,  made  of  unburnt  brick,  and  moftly 
thatched.  This  practice  is  obferved  on  account  of 
the  frequent  earthquakes  ;  and  is  properly  adapted  to 
the  nature  of  the  climate,  as  well  as  the  indolence  of 
the  inhabitants. 

The  .climate  of  Chili  is  one  of  the  moft  wholefome 


Chili. 
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Chili  in  the  whole  world.  The  vicinity  of  the  Cordilleras 
[|  gives  it  i'uch  a  delightful  temperature  as  could  not 
ChiJiagon.  otherwife  be  expected  in  that  latitude.  Though  gold 
mines  are  found  in  it,  their  richnefs  has  been  too  much 
extolled;  their  produce  never  exceeds  L.  218,750. 
The  foil  is  prodigiouily  fertile.  All  the  European 
fruits  have  improved  in  that  happy  climate.  The 
wine  would  be  excellent  if  nature  were  properly  af- 
fifted  by  art :  and  the  corn-harveft  is  reckoned  a  bad 
one  when  it  does  not  yield  a  hundred  fold.  With  all 
thefe  advantages,  Chili  has  no  direct  intercourfe  with 
the  mother-country.  Their  trade  is  confined  to  Peru, 
Paraguay,  and  the  favages  on  their  frontiers.-  With 
thefe  lafl  they  exchange  their  lefs  valuable  commodi- 
ties, for  oxen,  horfes,  and  their  own  children,  whom 
they  are  ready  to  part  with  for  the  moil  trifling  things. 
This  province  fupplies  Peru  with  great  plenty  of  hides, 
dried  fruit,  copper,  falt-meat,  horfes,  hemp,  lard, 
wheat,  and  gold.  In  exchange,  it  receives  tobacco, 
fugar,  cocoa,  earthen- ware,  woollen  cloth,  linen,  hats, 
made  at  Quito,  and  every  article  of  luxury  brought 
from  Europe.  The  mips  fent  from  Callao  on  this 
traffic  were  formerly  bound  to  Conception  Bay,  but 
now  come  to  Valparaifo.  The  commerce  between  this 
province  and  Paraguay  is  carried  on  by  land,  though 
it  is  a  journey  of  300  leagues,  40  of  which  lie  through 
the  fnows  and  precipices  of  Cordilleras  ;  but  if  it  was 
carried  on  by  fea,  they  mult  either  pafs  the  ftraits 
of  Magellan  or  double  Cape  Horn,  which  the  Spa- 
niards always  avoid  as  much  as  poifible.  To  Para- 
guay are  fent  fome  woollen  fluffs  called  ponchos, 
which  are  ufed  for  cloaks  ;  alfo  wines,  brandy,  oil, 
and  chiefly  gold.  In  return  they  receive  wax,  a 
kind  of  tallow  fit  to  make  foap,  European  goods,  and 
negroes. 

Chili  is  governed  by  a  chief,  who  is  abfolute  in  all 
civil,  political,  and  military  affairs,  and  is  alfo  inde- 
pendent of  the  viceory.  The  latter  has  no  authority 
except  when  a  governor  dies  ;  in  which  cafe  he  may 
appoint  one  in  his  room  for  a  time,  till  the  mother- 
country  names  a  fucceffor.  If,  on  fome  occa lions,  the 
viceroy  has  interfered  in  the  government  of  Chili,  it 
was  when  he  has  been  either  authorifed  by  a  particu- 
lar trufl  repofed  in  him  by  the  court,  or  by  the  defe- 
rence paid  to  the  eminence  of  his  office ;  or  when  he 
has  been  actuated  by  his  own  ambition  to  extend  his 
authority.  In  the  whole  province  of  Chili  there  are 
not  20,000  white  men,  and  not  more  than  60,000  ne- 
groes, or  Indians,  able  to  bear  arms.  The  military 
eftablilhment  amounted  formerly  to  2000  men ;  but 
the  maintaining  of  them  being  found  too  expenfive, 
they  were  reduced  to  500  at  the  beginning  of  this 
century. 

CHILIAD,  an  aflemblage  of  feveral  things  ranged 
by  thoufands.  The  word  is  formed  of  the  Greek 
^;>.;«;,  vrille,   a  thoufand. 

CHILIAGON,  in  geometry,  a  regular  plain  figure 
of  ioco  fides  and  angles.  Though  the  imagination 
cannot  form  the  idea  of  fuch  a  figure,  yet  we  may 
have  a  very  clear  notion  of  it  in  the  mind,  and  can 
eafily  demonflrate  that  the  fum  of  all  its  angles  is  e- 
qual  to  1996  right  ones:  for  the  internal  angles  of 
every  plane  figure  are  equal  to  twice  as  many  right 
ones  as  the  figure  hath  fides,  except  thofe  four  which 
are  about  the  centre  of  the  figure,  from  whence  it 


Chilo. 


may  be  refolved  into  as  many  triangles  as  it  has  fides.  Chiliarcha 
The  author  of.  I' Art  de  Penfer,  p.  44.  has  brought  this 
initance  to  (how  the  diftinction  between  imagination 
and  conceiving. 

CHILIAE.CHA,  or  Chiliarchus,  an  officer  in 
the  armies  of  the  ancients,  who  had  the  command  of 
a  thoufand  men. 

CHILL^STS,  in  church-hiitory.  See  Millena- 
rians. 

CHILLINGWORTH  (William),  an  eminent  di- 
vine of  the  church  of  England,  was  born  at  Oxford 
in  1602,  and  bred  there.  He  made  early  great  pro- 
ficiency in  his  ftudies,  being  of  a  very  quick  genius. 
He  was  an  expert  mathematician,  as  well  as  an  able 
divine,  and  a  very  good  poet.  Study  and  converfa- 
tion  at  the  univerfity  turning  upon  the  cdntroverfy 
between  the  church  of  England  and  that  of  Rome,  on 
account  of  the  king's  marriage  with  Henrietta  daugh- 
ter to  Henry  IV.  king  of  France,  Mr  Chillingworth 
forfook  the  church  of  England,  and  embraced  the 
Romifh  religion.  Dr  Laud,  then  biihop  of  London, 
hearing  of  this,  and  being  greatly  concerned  at  it, 
wrote  Mr  Chillingworth  ;  who  exprefhng  a  great  deal 
of  candour  and  impartiality,  that  prelate  continued  to 
correfpond  with  him.  This  fet  Mr  Chillingworth  on 
anew  inquiry;  and  at  lafl  determined  him  to  return 
to  his  former  religion.  In  1634  he  wrote  a  confuta- 
tion of  the  arguments  which  had  induced  him  to  go 
over  to  the  church  of  Rome.  He  fpoke  freely  to  his 
friends  of  all  the  difficulties  that  occurred  to  him  ; 
which  gave  occafion  to  a  groundlefs  report,  that  he 
had  turned  Papifl  a  fecond  time,  and  then  Proteftant 
again.  His  return  to  the  communion  of  the  church 
of  England  made  a  great  noife,  and  engaged  him  in 
feveral  difputes  with  thofe  of  the  Romifh  perfuafion. 
But  in  1635  he  engaged  in  a  work  which  gave  him  a 
far  greater  opportunity  to  confute  the  principles  of  the 
church  of  Rome,  and  to  vindicate  the  Proteftant  re- 
ligion, under  the  title  of  "  The  Pveligiou  of  Prote- 
flants  a  fafe  way  to  Salvation."  Sir  Thomas  Coven- 
try, lord  keeper  of  the  great  feal,  offering  him  pre- 
ferment, Mr  Chillingworth  refufed  to  accept  it  on  ac- 
count of  his  fcruples  with  regard  to  the  fubfeription  of 
the  39  articles.  However,  he  at  laftfurmounted  thefe 
fcruples;  and  being  promoted  to  the  chancellorfhip 
of  the  church  of  Sarum,  with  the  prebend  of  Brix- 
worth  in  Nortbamptonfhire  annexed  to  it,  he  com- 
plied with  the  ufual  fubfeription.  Mr  Chillingwonh 
was  zealoufly  attached  to  the  royal  party  ;  and,  in 
Auguft  1643,  was  prefent  in  king  Charles  I.'s  army 
at  the  fiege  of  Glouceiter,  where  he  advifed  and  di- 
rected the  making  certain  engines  for  aflaulting  the 
town.  Soon  after,  having  accompanied  the  Lord 
Hopton,  general  of  the  king's  forces  in  the  weft,  to 
Arundel  caltle  in  Suilex,  he  was  there  taken  prifoner 
by  the  parliamentary  forces  under  the  command  of  Sir 
William  Waller,  who  obliged  the  caftle  to  furrender. 
But  his  illnefs  increafing,  he  obtained  leave  to  be 
conveyed  to  Chichefter,  where  he  was  lodged  at  the  bi- 
ihop's  palace  ;  and,  after  afhort  ficknefs,  died  in  1644. 
He  hath  left  feveral  excellent  works  behind  him. 

CHILMINAR.     SeePERSEroLis. 

CHILO,  one  of  the  feven  fages  of  Greece,  and  of 
the  ephori  of  Sparta  the  place  of  his  birth,  fiouriflied 
about' 556  years   before   Chrifl.     He  was  accuflomed 
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Chilce     to  fay,  that  there  were  three  things  very  difficult  : 

.  i         "  To  keep  a  fecret  ;  to  know   how  bell  to   employ 

Chimera  our   tjme  .    anj    t0   faffer  injuries   without    murmur- 

ing."  According  to  Pliny,  it  was  he  who  caufed 
the  fhort  Sentence,  Know  thyfslf,  to  be  written  in  let- 
ters of  gold  in  the  temple  of  Delphos.  It  is  faid  that 
he  died  with  joy,  while  embracing  his  fon,  who  had 
been  crowned  at  the  Olympic  games. 

CHILOE,  an  illand  lying  near  the  coaSt  of  Chili, 
i'n  South  America,  under  the  43d  degree  of  fouth  la- 
titude. It  is  the  chief  of  an  archipelago  of  40  illands, 
and  its  principal  town  is  Caftro.  It  rains  here  almoSt 
all  the  year,  infomuch  that  nothing  but  Indian  corn, 
or  fome  fuch  grain,  that  requires  but  little  heat  to  ri- 
pen it,  can  ever  come  to  perfection.  They  have  ex- 
cellent fhell-fifh,  very  good  wild- fowl,  hogs,  fheep,  and 
beeves  ;  as  alfo  a  great  deal  of  honey  and  wax.  They 
carry  on  a  trade  with  Peru  and  Chili ;  whither  they 
fend  boards  of  cedar,  of  which  they  have  vail  foreits. 

CHILTENHAM,a  town  inGlouceflerfhire,  England, 
fix  miles  from  Gloucefter  ;  noted  for  its  purgative  chaly- 
beat  fpring,  which  has  rendered  it  of  late  years  a  place 
of  falhionable  refort.  This  water,  which  operates  with 
great  eafe,  is  deemed  excellent  in  fcorbutic  complaints, 
and  has  been  ufed  with  fuccefs  in  the  gravel. 

CHILTERN,  a  chain  of  chalky  hills  forming  the 
fouthern  part  of  Buckinghamshire,  England,  the  north- 
ern part  of  the  county  being  distinguished  by  the  name  of 
iheTa/e.  The  air  on  thefe  heights  is  extremely  health- 
ful :  The  foil,  though  ftoney,  produces  good  crops  of 
wheat  and  barley ;  and  in  many  places  it  is  covered 
with  thick  woods,  among  which  are  great  quantities 
of  beach. — Ghiltern  is  alio  applied  to  the  hilly  parts 
of  Berkihire,  and  it  is  believed  has  the  fame  meaning 
in  fome  other  counties.  Hence  the  Hundreds  lying 
in  thofe  parts  are  called  the  Chlltem  Hundreds. 

Chiltern Hundreds  (Stewards  of,)Oi\.\\e  Hundreds 
into  which  many  of  the  Englifh  counties  were  divided  by 
King  Alfred,  for  the  better  government,  the  jurisdiction 
was  originally  veiled  in  peculiar  courts,  but  came  after- 
wards to  be  devolved  to  the  county  courts  ;  and  fo  re- 
mains at  prefent,  excepting  with  regard  to  fome,  as  the 
chilterns,  which  have  been  by  privilege  annexed  to  the 
crown.  Thefe  having  ftill  their  own  courts,  a  Steward 
of  thofe  courts  is  appointed  by  the  chancellor  of  the 
exchequer,  with  a  Salary  of  20s.  and  all  fees,  &c.  be- 
longing to  the  office  :  And  this  is  deemed  an  appoint- 
ment of  fuch  profit,  as  to  vacate  a  feat  in  parliament. 

CHIM/ERA,  a  port-town  of  Turkey  in  Europe, 
fituated  at  the  entrance  of  the  gulph  of  Venice,  in  the 
province  of  Epirus,  about  32  miles  north  of  the  city 
Corfu,  near  which  are  the  mountains  of  Chimaera, 
which  divide  Epirus  from  TheSTaly.  E.  Long.  20.  40. 
N.  Lat.  40.  20. 

Chimera,  in  fabulous  hiflory,  a  celebrated  mon- 
fter,  fprung  from  Echidna  and  Typhon.     It  had  three 


heads  ;  that  of  a  lion,  a  goat, 


and  a  dragon  ;  and  con- 


tinually vomited  flames.  The  foreparts  of  its  body 
were  thofe  of  a  lion,  the  middle  was  that  of  a  goat, 
and  the  hinder  parts  were  thofe  of  a  dragon.  It  ge- 
nerally lived  in  Lycia,  about  the  reign  of  jobates,  by 
whofe  orders  Bellerophon,  mounted  on  the  horfe  Pe- 
gafus,  overcame  it.  This  fabulous  tradition  is  explain- 
ed by  the  recollection  that  there  was  a  burning  moun- 
tain in  Lycia,  whofe  top  was  the   refort  of  lions  on 
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account  of  its  defolate  wildernefs  ;  the  middle,  which  Chim», 
was  fruitful,  was  covered  with  goats  ;  and  at  the  bot- 
tom the  marfhy  ground  abounded  with  ferpents.  Bel- 
lerophon is  faid  to  have  conquered  the  Chimsera,  be- 
caufe  he  deftroyed  the  wild  beafts  on  that  mountain, 
and  rendered  it  habitable.  Plutarch  fays  that  it  was  the 
captain  of  fome  pirates  who  adorned  their  fhip  with 
the  images  of  a  lion,  a  goat,  and  a  dragon. 

By  a  chimara,  among  the  philosophers,  is  under- 
stood a  mere  creature  of  the  imagination,  compofed 
of  fuch  contradictions  and  abfurdities  as  cannot  pof- 
fibly  any  where  exifl  but  in  thought. 

CHIMES  of  a  Clock,  a  kind  of  periodical  mufic, 
produced  at  equal  intervals  of  time,  by  means  of  a 
particular  apparatus  added  to  a  clock. 

In  order  to  calculate  numbers  for  the  chimes,  and 
adapt  the  chime-barrel,  it  mult  be  obferved,  that  the 
barrel  mult  turn  round  in  the  fame  time  that  the  tunc 
it  is  to  play  requires  in  linging.  As  for  the  chime- 
barrel,  it  may  be  made  up  of  certain  bars  that  run 
athwart  it,  with  a  convenient  number  of  holes  punch- 
ed in  them,  to  put  in  the  pins  that  are  to  draw  each 
hammer:  and  thefe  pins,  in  order,  to  play  the  time  of 
the  tune  rightly,  mull  ftand  upright,  or  hang  down 
from  the  bar,  fome  more,  fome-  lefs.  To  place  the 
pins  rightly,  you  may  proceed  by  the  way  of  changes, 
on  bells,  viz.  1,  2,  3,  4;  or  ratier  make  ufe  of  the 
mulical  notes.  Obfcrve  what  is  the  compafs  of  your 
tune,  and  divide  the  barrel  accordingly  irom  end  to  end. 

Thus,  in  the  examples  on  Plate  CXXXVII.  each 
of  the  tunes  is  eight  notes  in  compafs  ,  and  accor- 
dingly the  barrel  is  divided  into  eight  parts.  Thefe 
divisions  are  Struck  round  the  barrel ;  oppofite  to 
which  are  the  hammer-tails. 

We  Speak  here  as  if  there  were  only  one  hammer 
to  each  bell,  that  it  may  be  more  clearly  apprehend- 
ed ;  but  when  two  notes  of  the  fame  found  come  to- 
gether in  a  tune,  there  mult  be  two  hammers  to  the 
bell  to  Strike  it  :  fo  that  if  in  all  the  tunes  you  intend 
to  chime  of  eight  notes  compafs,  there  Should  happen 
to  be  fuch  double  notes  on  every  bell,  inStead  of  eight 
you  muSt  have  iixtecn  hammers  ;  and  accordingly  yon 
mufc  divide  the  barrel,  and  Strike  Sixteen  Strokes  round 
it,  oppofite  to  each  hammer-tail:  then  you  are  to  di- 
vide it  round  about  into  as  many  divilions  as  there 
are  muiical  bars,  femibreves,  minims,  &c.  in  the  tunc 

Thus  the  hundredth-pfalm  tune  has  20  femibreves, 
and  each  division  of  it  is  a  femihreve  :  the  SirSt  note 
of  it  alfoisafemibreve  :  and,  therefore,  onthe  chime- 
barrel  muft  be  a  whole  division,  from  five  to  five,  as 
your  may  understand  plainly,  if  you  conceive  the  fur- 
face  of  a  chime-barrel  to  be  reprefented  by  the  above 
figures,  as  if  the  cylindrical  fuperficies  of  the  barret 
were  firetched  out  at  length,  or  extended  on  a  plane  : 
and  then  fuch  a  table,  fo  divided,  if  it  were  to  be 
wrapped  round  the  barrel,  would  Show  the  places  where 
all  the  pins  are  to  ftand  in  the  barrel.;  for  the  dots 
running  about  the  table  are  the  places  of  the  pins  that 
play  the  tune. 

Indeed,  if  the  chimes  are  to  be  complete,  you  ought 
to  have  a  fet  of  bells  to  the  gamut  notes  ;  fo  as  that 
each  bell  having  the  true  found  of  fol,  la,  mi,  fa,  you 
may  play  any  tune  with  its  flats  and  Sharps  :  nay,  you 
may  by  this  means  play  both  the  bafs  and  treble  with 
one  barrel :  and  by  Setting  the  names  of  your  bells  at 

the 


C  H  I 


[    653     ] 


C  H  I 


Chimney,  the  head  of  any  tune,  that  tune  may  eafily  be  trans- 
ferred to  the  chime-barrel,  without  any  ikill  in  mufic  ; 
bat  it  muft  be  obferved,  that  each  line  in  the  mufic  is 
three  notes  distant ;  that  is,  there  is  a  note  between 
each  line,  as  well  as  upon  it. 

CHIMNEY,  in  architecture,  a  particular  part  of  a 
houfe,  where  the  fire  is  made,  having  a  tube  or  funnel 
to  carry  off  the  fmoke.  The  word  chimney  comes 
from  the  French  cheminee ;  and  that  from  the  Latin 
caminata, "  a  ch amber  wh erein is  a  chimney : ' '  qaminata, 
again,  comes  from  cam'mous  ;  and  that  from  the  Greek 
x.aun@./  "  a  chimney  ;"  of  uma,  uro  "  1  burn." 

Chimneys  are  ufually  fiippoled  a  modern  invention  ; 
the  ancients  only  making  ufe  of  ftoves  :  but  Octavio 
Ferrari  endeavours  to  prove  chimneys  in  ufe  among 
the  ancients.  To  this  end,  he.  cites  the  authority  of 
Virgil, 

Et  jam fumma  procul  villarum  cuhnina  fumant  : 
and  that  of  Appian,  who  fays,  "  That  of  thofe  per- 
fons  profcribed  by  the  triumvirate,  fome  hid  them- 
felves  in  wells  and  common  fewers,  and  fome  on 
the  tops  of  houfes  and  chimneys;"  for  fo  he  under- 
flands  namaJ'tK  W7ro>t<iqitti,fu7r2ariafiibtec7o pofita.  Add, 
that  Ariftophanes,  in  one  of  his  comedies,  introduces 
his  old  man,  Polycleon,  fhut  up  in  a  chamber,  whence 
he  endeavours  to  make  his  efcape  by  the  chimney. 
However,  the  few  instances  remaining  among  the  an- 
cients, together  wiih  the  obfcurity  of  the  rules  of  Vi- 
truvius  on  this  head,  make  us  rather  conclude  the  ufe 
of  ftoves,  whereof  the  ancients  had  entire  apartments, 
induced  them  to  neglect  this  part  of  building  which 
thecoldnefs  of  our  climates  obliges  us  to  have  a  prin- 
cipal regard  to. 

Method  of  Building  Chimxeys  that  will  not  fmoke. 
Workmen  have   different  methods  of  drawing  up  the 
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fmoke  puff  out  below.  This  method  has  proved  ef-  Chir 
fectual  after  all  others  had  failed  :  and  that  in  a  houfe 
placed  in  the  worft  fituation  poffible,  namely,  under  a  ^  a'na- 
high  mountain  to  the  Southward,  from  which  ftrong  '  "" 
blafts  blow  down  upon  it.  A  vent  was  carried  up 
Without  angles,  as  perpendicular  as  poffible  ;  and  was 
made  about  three  or  four  inches  wider  at  top  than  at 
the  bottom  :  the  funnel  was  gathered  in  a  throat  di- 
rectly above  the  fire-place,  and  fo  widening  upwards. 
Since  that  time  the  houfe  has  not  only  ceafed  to  fmoke, 
but  when  the  doors  ft  and  open,  the  draught  is  fo 
ftrong  that  it  will  carry  a  piece  of  paper  out  at  the 
chimney-head.  See  more  on  this  fubjed  under  the 
article  Smoke. 

CHiMiXEi-Money ,  otherwife  called  Hearth-money ,  a 
duty  in  England  on  houfes.  By  ftat.  14.  Char.  II. 
cap.  2.  every  fire-hearth,  andftove  of  every  dwelling 
or  other  houfe,  within  England  and  Wales  (except 
Such  as  pay  not  to  church  and  poor),  was  chargeable 
with  2  s.  per  annum,  payable  at  Michaelmas  and  Lady- 
day  to  the  king  and  his  heirs  and  SuccefFors  ire.  ; 
which  payment  was  commonly  called  chimney  -money. 
This  tax,  being  much  complained  of  as  burdenSome 
to  the  people,  has  been  Since  taken  off,  and  others 
impoSed  in  its  ftead  ;  among  which  that  on  win- 
dows has  by  Some  been  efteemed  almoit  equally  grie- 
vous. 

CHIMPANZEE,  in  natural  hiftory.     See  Si  mi  a.         i 
CHINA,  a  country  of  Afia,    Situated  on  the  molt  Boundaries 
eafierly  part  of  that  continent.     It   is  bounded  on  the  Extent,  &c. 
north  by  Tartary  ;  from  which  it  is  divided,  partly  by 
a  prodigious    wall  of  1500  miles  in  length,  and  partly 
by  high,  craggy,  and  inacceffible  mountains.     On  the 
eaft,  it  is  bounded  by  the  occean  ;  on  the  weft,  by  part 
of  the  Mogul's  empire,  and  India  beyond  the  Ganges, 


funnels  of  chimneys,  generally  according  to  their  own     from  which  it  is  parted  by  other  ridges  of  high  moim 


fancies  and  judgements,  and  Sometimes  according  to  the 
cuftoms  of  places.  They  are  feldom  directed  by  found 
and  rational  principles.  It  will  be  found  for  the  moft 
part,  that  the  Smoking  of  chimneys  is  owing  to  their 
being  carried  up  narrower  near  the  top  than  below,  or 
zig-zag,  all  in  angles  :  in  fome  cafes,  indeed,  it  is 
owing  to  accidental  caufes ;  but,  for  the  molt  part, 
to  thofe  two  abovementioned.  Where  they  are  car- 
ried up  in  pyramid  or  tapering  form,  efpecially  if 
the  houfe  be  of  a  considerable  height,  it  is  ten  to  one 
but  they  Sometimes  Smoke.  The  air  in  the  rooms, 
being  rarified,  is  Sorced  into  the  funnel  of  the  chim- 
ney, and  receives  from  the  fire  an  additional  force  to 
carry  up  the  fmoke.  Now,  it  is  evident,  that  the  fur- 
ther up  the  fmoke  flies,  the  lefs  is  the  force  that  drives 
it,  the  flower  it  muft  move,  and  confequently  the 
more  room  in  proportion  it  mould  have  to  move  in ; 
whereas  in  theufual  way  it  has  lefs,  by  the  fides  oS 
the  chimney  being  gathered  cloSer  and  cloSer  toge- 
ther. 

The  method  here  propofed  of  carrying  up  chim- 
neys will  be  objected  to  by  Some  thus  :  The  wider  a 
chimney  is  at  the  top,  Say  they,  the  more  liberty  has 
the  wind  to  blow  down.  Very  true  ;  but  is  it  not  re- 
filled in  going  down,  both  by  the  Sorm  of  the  chim- 
ney and  other  evident  caufes,  fo  that  it  muft  return 
again  ?  In  the  other  way,  when  the  wind  blows  down, 
the  refiftance  being  lefs,  the  wind  and  fmoke  are,  if 
we  may  ufe  the  expreffion,  imprifoned,  and  make  the 


tains  and  fandy  deferts.     On  the  South,  it  is  bounded 
partly  by   the  kingdoms   of  Lao,  Tonquin,  Ava,  and 
Cochin-China,  and    partly  by   the  Southern  or  Indian 
Sea,  which  flows  between  it  and  the  Philippine  iflands. 
There  are   Several  ways  of  computing  its  length   and 
breadth.     According   to  fome  of  thefe,  it  is  reckoned 
126S,  1600,  or  1S00  miles  in  length,  and  as  much  in 
breadth  ;   however,   by  the   belt  and   lateft    accounts, 
this  vaft  country  is  Somewhat  oS  an  oval  form,  the 
breadth  being  lefs  than  the  length    by    little    more         % 
than  a  fourth-part.     It  contains  15   provinces,   exclu-  Divifionin- 
five  of  that  of  Lyau-tong,  which  is  Situated  without  the  toprovin- 
great  wall,  though  under  the  fame  dominion.     Their  ces. 
names  are,  i.Shenfi;   2.   Shanfi  ;  3.  Pecheli  ;  which 
are  Situated  on  the  north  fide,  along  the  wall.  4.  Shan- 
tong  ;   5.  Kyan-nang  ;    6.  Che-Kyang  ;   7.    Fo-keyn  : 
which  are  Situated  along  the  eaftern  ocean.  8.    Quang- 
tong  :      9.    Quangfi  ;     10.    Yu-nan ;     11.    Se-chuen ; 
which    Stretch    themfelves    towards    the   fouth     and 
South-weft.     And,  12.  Ho-nan  ;    13.   Hu-quand ;    14. 
Ouey-chew  ;    15  Kyang-fi  ;  which  take  up  the  middle 
part.     For  a  particular  description   of   all   thefe,  fee 
their  proper  articles. 

The  origin  of  all  nations   is  involved  in   obfcurity  chinefe 
and  fable  ;   but  that  of  the  Chinefe  much  more  fothan  pretentions 
any  other.      Every  nation    is  inclined   to   allume    too  to  antienn- 
high  an  antiquity  to  itfelf,  but  the  Chinefe  carry  theirs  T- 
beyond    all  bounds.     Indeed,     though  no  people   on 
earth  are  more  exact  in  keeping  records  of  every  me- 
morable 
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morable  tranfacfion,  yet  fuch  is  the  genius  of  the  Chi- 
nefe  for  fuperftition  and  fable,  that  the  firft  part  of 
their  hiftory  is  defer vedly  contemned  by  every  ratio- 
nal perfon.  What  contributes  more  to  the  uncertain- 
ty of  the  Chinefe  hiftory  is,  that  neither  we,  nor  they 
themfelves,  have  any  thing  but  fragments  of  their  an- 
cient hiftorical  books  ;  for  about  213  years  before  Chrift, 
the  reigning  emperor  of  Si-whang-ti  caufed  all  the 
books  in  the  empire  to  be  burned,  except  thofe  writ- 
ten by  layvvers  and  phyficians.  Nay,  the  more  ef- 
fectually to  deftroy  the  memory  of  every  thing  con- 
tained in  them,  he  commanded  a  great  number  of 
learned  men  to  be  buried  alive,  left,  from  their  me- 
mories, they  fhould  commit  to  writing  fomething 
of  the  true  memoirs  of  the  empire.  The  inaccuracy 
of  the  Chinefe  annals  is  complained  of  even  by  their 
mo  ft  refpecfed  author,  Confucius  himfelf ;  who  alio 
affirms,  that,  before  his  time,  many  of  the  oldeft  ma- 
terials for  writing  fuch  annals  had  been  deftroyed. 

According  to  the  Chinefe  hiftories,  fhefirft  monarch 
of  the  whole  univerfe  (.that  is,  of  China),  was  called 
Puon-ku,  or  P.uen-cu,  This,  according  to  fome,  was 
the  firft  man  ;  but  according  to  Bayer  and  Menze- 
lius,  two  of  the  greateft  critics  in  Chinefe  litera- 
ture that  have  hitherto  appeared,  the  word  fignifies 
the  high  eft  antiquity.  Puon-ku  was  fucceeded  by  Tiene- 
hoang,  which  fignifies  the  emperor  of  heaven.  They  call 
him  alio  the  intelligent  heaven,  the  fupreme  king  of 
the  middle  heaven,  &c  According  to  fome  of  their 
hiftorians,  he  was  the  inventor  of  letters,  and  of  the  Cy- 
clic characters  by  which  they  determine  tbeplaceof  the 
year,  b'c.  Tiene-hoang  was  fucceeded  by  Ti-hoanp 
(the  emperor  of  the  earth),  who  divided  the  day  and 
night,  appointing  30  days  to  make  one  moon,  and  fix- 
ed the  winter  fulftice  to  the  nth  moon.  Ti-hoang 
was  fucceeded  by  Gine-hoang  (fovereign  of  men), 
who  with  his  nine  brothers  (bared  the  government  a- 
moug  them.  They  built  cities,  and  furrounded  them 
with  walls 
and  fubjects  ;   inftituted  marriage,  &c 

The  reigas  of  thefe  four  emperors  make  up  one  of 
what  the  Chinefe  called  ki,  "  ages,"  or  "  periods,"  of 
which  there  were  nine  before  Fo-hi,  whom  their  moft 
fenlible  people  acknowledge  as  the  founder  of  their 
empire. 

The  hiftory  of  the  fecond  ^contradicts  almoft  eve- 
ry thing  faid  of  the  firft  ;  for  though  we  have  but  juft 
now  been  told  that  Gine-hoang  and  his  brethren  built 
cities  furrounded  with  walls  ;  yet,  in  the  fucceeding 
age,  the  people  dwelt  in  caves,  or  perched  upon  trees 
as  it  were  in  nefts.  Of  the  third  ki  we  hear  nothing  ; 
and  in  the  fourth,  it  feems  matters  had  been  ltill  worfe, 
as  we  are  told  that  men  were  then  only  taught  to  re- 
tire into  the  hollows  of  rocks.  Of  the  fifth  and  fixth 
we  have  no  account.  Thefe  fix  periods,  according  to 
fome  writers,  contained  90,000  years;  according  to 
others,  1,100,750. 

In  the  feventh  and  eighth  ki,  they  tell  us  over  again 
what  they  had  faid' of  the  firft  ;  namely,  that  men  be- 
gan to  leave  their  caves  and  dwell  in  houfes,  and  were 
taught  to  prepare  cloths,  ire.  Tchine-fang,  the  firft 
monarch  of  the  eighth  ki,  tought  his  fubjecT:  to  take 
off  the  hair  from  fkins  with  rollers  of  wood,  and  co- 
ver themfelves  with  the  fkins  fo  prepared.     He  taught 


made  a  diftinction  between  the  fovereign 


them  alfo  to  make  a  kind  of  web  of  their  hair,  to  ferve 
as  a  covering  to  their  heads  againlt  rain.  They  obeyed 
his  orders  with  joy,  and  he  called  his  fubjects  people 
clothed  with  Jkins.  His  reign  lafted  350  years;  that 
of  one  of  his  fuccefibrs,  alfo,  named  Yeou-tfao-chi, 
lafted  more  than  300  ;  and  his  family  continued  for 
12  or  18,000  years.  But  what  is  very  furpriiing,  all 
thefe  thoufands  and  millions  of  years  had  clapfed  with- 
out mankind's  having  any  knowledge  of  fire.  This 
was  not  difcovered  till  towards  the  clofc  of  this  period, 
by  one  Souigine.  After  fo  ufeful  a  difcovery,  he 
taught  the  people  to  drefs  their  victuals  ;  whereas  be- 
fore, they  had  devoured  the  rlefh  of  animals  quite  raw, 
drank  their  blood,  and  fwallowed  even  their  hair  and 
feathers.  He  is  alfo  faid  to  have  been  the  inventor  of 
fifhing,  letters,   ire. 

In  the  ninth  period  we  find  the  invention,  or  at 
leaft  the  origin  of  letters,  attributed  to  one  Tfang-hie, 
who  received  them  from  a  divine  tortoife  that  carried 
them  on  his  (hell,  and  delivered  them  into  the  hands 
of  Tfang-hie.  During  this  period  alfo,  mufic,  money, 
carriages,  merchandize,  and  commerce,  ire.  were  in- 
vented. There  are  various  calculations  of  the  length 
of  thefe  ki  or  periods.  Some  make  the  time  from 
Puon-ku  to  Confucius,  who  flourifhed  about  479  years 
before  Chrift,  to  contain  279,000  years  ;  others, 
2,276,000;  fome,  2, 759,8 60 years;  others,  3,276,000; 
and  fome  no  lefs  than  96,961,740  years. 

Thefe  extravagant  accounts  are  by  fome  thought 
to  contain  obicure  and  imperfect  hints  concerning  the 
cofmogony  and  creation  of  the  world,  ire.  Puon-ku, 
the  firft  emperor,  they  think,  reprefents  eternity  pie- 
ceding  the  duration  of  the  world.  The  fucceeding 
ones,  Tiene-hoang,  Ti-hoang,  and  Gine-hoang,  they 
imagine,  fignify  the  creation  of  the  heavens  and  earth, 
and  the  formation  of  man.  The  ten  /•/',  or  ages,  nine 
of  which  preceded  Fo-hi,  mean  the  ten  generations 
preceding  Noah.  This  may  very  poffibly  be  the  cafe  ; 
for  about  300  years  before  Chrift,  fome  jews  travelled 
into  China,  who  might  have  made  the  Mofaic  writings 
known  there. 

What  we  have  now  related,  contains  the  fubftance 
of  that  part  of  the  Chinefe  hiftory  which  is  entirely 
fabulous.  After  the  nine  ki  or  "  ages"  already  taken 
notice  of,  the  tenth  commenced  with  Fo-hi;  and  the 
hiftory,  though  ftill  very  dark,  obferue,  and  fabuloos, 
begins  to  grow  fomewhat  more  confiftent  and  intel- 
ligible. Fo-hi  was  born  in  the  province  of  Shenfi. 
His  mother  walking  upon  the  banks  of  a  lake  in  that 
province,  faw  a  very  large  print  of  a  man's  foot  in 
the  fand  there  ;  and,  being  furrounded  by  an  iris  or 
rainbow,  became  impregnated.  The  child  was  named 
Fo-hi ;  and,  when  he  grew  up,  was  by  his  country- 
men elected  king  on  account  of  his  fuperior  merit, 
and  ftyled  Tyent-tfe,  that  is  "  the  fon  of  heaven."  Fie 
invented  the  eight  gzia,  or  fymbols,  confuting  of  three 
lines  each,  which,  differently  combined,  formed  64  cha- 
racters that  were  made  ufe  of  to  exprefs  every  thing. 
To  give  thefe  the  greater  credit,  he  pretended  that 
he  had  feen  them  inferibed  on  the  back  of  a  dragon- 
horfe  (an  animal  lhaped  like  a  horfe,  with  the  wings 
and  fcales  of  a  dragon),  which  arofe  from  the  bottom 
of  a  lake.  Having  gained  great  reputation  among  his 
countrymen  by  this  prodigy,  he  is  faid  to  have  created 
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mandarins  or  officers,  under  the  name  of  dragons. 
Hence  we  may  affign  a  reafon  why  the  emperors  of. 
China  always  carry  a  dragon  in  their  banners.  He  alfo 
inflituted  marriage,  invented  malic,  ire.  Having  efta- 
blilhed  a  prime  minuter,  he  divided  the  government 
of  his  dominions  among  four  mandarins,  and  died  af- 
ter a  reign  of  1 1 5  years. 

After  Fo-hi  followed  a  fucceffion  of  emperors,  of 
whom  nothing  remarkable  is  recorded,  except  that  in 
the  reign  of  Yau,  the  feventh  after  Fo-hi,  the  fan  did 
not  fet  for  ten  days,  fo  that  the  Chinefe  were  afraid  of 
a  general  conflagration.  This  event  the  compilers  of 
the  Uni  verfal  Hillory  take  to  be  the  fame  with  that  men- 
tioned in  the  book  of  Jolhua,  when  the  fun  and  moon 
itood  ftill  for  about  the  fpace  of  a  day.  Fo-hi,  they 
will  have  to  be  the  fame  with  Noah.  They  imagine, 
that  after  the  deluge,  this  patriarch  remained  fome  time 
with  his  defcendents  ;  but  on  their  wicked  combina- 
tion to  build  the  tower  of  Babel,  he  feparated  himfelf 
from  them  with  as  many  as  he  could  perfuade  to  go 
along  with  him  ;  and  that,  ftill  travelling  eaftward, 
he  at  laft  entered  the  fertile  country  of  China,  and 
laid  the  foundation  of  that  vail  empire — But,  lea- 
ving thefe  fabulous  and  conjectured  times,  we  ihall  pro- 
ceed to  give  fome  account  of  that  part  of  the  Chinefe 
hiftory,  which  may  be  more  certainly  depended  on. 

As  the  Chinete,  contrary  to  the  practice  of  al- 
moft  all  nations,  have  never  fought  to  conquer  other 
countries,  but  rather  to  improve  and  content  them- 
felves  with  their  own,  their  hiftory  for  many  ages 
furnifhes  nothing  remarkable.  The  whole  of  their 
emperors,  abftracting  from  thofe  who  are  faid  to 
have  reigned  in  the  fabulous  times,  are  comprehend- 
ed in  22  dynaftits,  mentioned  in  the  following  table. 


1. 

2. 
3- 
4- 
5- 

6. 

7- 
8- 

9- 

10- 

ii. 

12. 

13- 

14. 

15. 


Hya,   containing 
Shang,  or  Ing} 
Chew, 
Tfin, 

Han, 

Hew-han, 

Tfin, 

Son?, 

Lyang, 
Chin, 
Swi, 
Tivand, 


Hew-lya?ig, 
Hetu-tang, 

1 6.  Hewtfm, 

1 7.  Hew-han, 

18.  Hcju-cheWf 

1 9.  Song, 

20.  liven, 
IX.  Ming, 
22.  Tfing, 

This  table  is  formed  according  to  the  account  of 
the  Jefuit  Du  Halde,  and  is  commonly  reckoned  to  be 
the  mod  authentic;  but  according  to  the  abovemen- 
tioned  hypothefis  of  the  compilers  of  the  Univerfal 
Hillory,  who  make  Yau  contemporary  with  Jolhua,  the 


Emperors. 

itefore  Chrilt. 

16 

2207. 

28 

1766. 

35 

1122. 

4 

248. 

25 

206. 

After  Chrift. 

2 

220. 

15 

465. 

8 

220. 

5 

479- 

4 

502. 

4 

SSI- 

3 

20 

6r8. 

2 

907. 

4 

903. 

2 

936. 

4 

947- 

3 

95r. 

18 

960. 

9 

1280. 

16 

iq63. 

1645. 

dynafty  of  Hy a  did  not  commerce  till  the  year  before      China. 

Chrift  1057;  and  to  accommodate  the  hiftory  to  their  ' « ' 

hypothefis,  great  alterations  muft  be  made  in  the  dura- 
tion of  the  dynalties.  IO 

The  mo  ft  interefting  particulars  of  the  Chinefe  hi-  Incurfions 
ftory  relate  only  to  the  incurlions  of  the  Tartars,  who  of  the  tar- 
at  laft  conquered  the  whole  empire,  and  who  itill  con-  tars* 
tinue  to  hold  the  fovereignty  ;  though  by  transfer- 
ring the  feat  of  the  empire  to  Peking,  and  adopting 
the  Chinefe  language,  manners,  &c.  Tartary  would 
feem  rather  to  have  been  conquered  by  China,  than 
China  by  Tartary.  Thefe  incurlions  are  faid  to  have 
begun  very  early  ;  even  in  the  time  of  the  emperor 
Shun,  fuccellbr  to  Yau  abovementioned,  in  whofe 
reign  the  miraculous  folftice  happenned.  At  this 
time,  the  Tartars  were  repulfed,  and  obliged  to  re- 
tire into  their  own  territories.  From  time  to  time, 
however,  they  continued  to  threaten  the  empire  with 
invalions,  and  the  northern  provinces  were  often  ac- 
tually ravaged  by  the  Tartars  in  the  neighbourhood. 
About  the  year  before  Chrift  213,  Shi-whang-ti,  ha- 
ving fully  fubdued  all  the  princes,  or  kings,  as  they 
were  called,  of  the  different  provinces,  became  em- 
peror of  China  with  unlimited  power.  He  divided  the 
whole  empire  into  36  provinces  ;  and  finding  the 
northern  part  of  his  dominions  much  incommoded  by 
the  invalions  of  the  neighbouring  barbarians,  he  fent 
a  formidable  army  againft  them,  which  drove  them  „ 
far  beyond  the  boundaries  of  China.  To  prevent  Great  wall 
their  return,  he  built  the  famous  wall  already  men-  built, 
turned,  which  feparates  China  from  Tartary.  After 
this,  being  elated  with  his  own  exploits,  he  formed  a 
cielign  of  making  pofterity  believe  that  he  himfelf 
had  been  the  firft  Chinefe  emperor  that  ever  fat  on  the 
throne.  For  this  purpofe,  he  ordered  all  the  hifto- 
rical  writings  to  be  burnt,  and  caufed  many  of 
the  learned  to  be  put  to  death,  as  already  men- 
tioned. 

What  effect  the  great  wall  for  fome  time  had  in 
preventing  the  invalions  of  the  Tartars,  we  are  not 
told;  but  in  the  tenth  century  of  the  Chriftian  aera, 
thofe  of  Kitan  or  Lyau  got  a  footing  in  China.  The  Kitan  Tar- 
Kitan  were  a  people  of  eaitern  Tartary,  who  dwelt  to  tars  fettle 
the  north  and  north-eaft  of  the  province  of  Pecheli  in  in  China. 
China,  particularly  in  that  of  Layu-tong  lying  without 
the  great  wall.  Thefe  people  having  fubdued  the 
country  between  Korea  and  Kafhgar,  became  much 
more  troublcfome  to  the  Chinefe  than  all  the  other 
Tartars.  Their  empire  commenced  about  the  year 
916,  in  the  fourth  year  of  Mo-ti-kyan-ti,  fecond  empe- 
ror of  the  14th  Chinefe  dynafty  called  He-w-lyang.  In 
946,  Mingt-fong,  fecond  emperor  of  the  15th  dyna- 
fty, beingdead,  Sheking-tang,  hisfon-in-law,  rebelled 
againft  Mingt-fong,  his  fon  and  fucceffor,  whom  he  de- 
prived of  his  crown  and  life.  This  he  accomplilhed 
by  means  of  an  army  of  50,000  men  furnifhed  by  the 
Kitan.  Fi-ti,  vthe  fonof  Mingt-Song,  being  unable  to 
refill  the  ufurper,  fled  to  the  city  Ghey-chew  ;  where 
fhutting  himfelf  up  with  his  family  and  all  his  valuable 
effects,  he  (fet  fire  to  the  palace,  and  Was  burnt  to 
allies.  On  his  death,  Sheking-tang  affumed  the  title 
of  emperor  ;  founded  the  16th  dynafty  ;  and  changed 
his  name  to  that  of  Kaut-fa.  But  the  Kitan  general 
refuting  to  acknowledge  him,  he  was  obliged  to  pur- 
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China,  chafe  a  peace  by  yielding  up  to  the  Tartars  16  cities 
in  the  province  of  Pecheli,  beiides  a  yearly  prefent  of 
300,000  pieces  of  iilk. 

This  fubmilfion  ferved  only  to  inflame  the  avarice 
and  ambition  of  the  Kitan.  In  959,  they  broke  the 
treaty  when  leaft  expe&ed,  and  invaded  the  empire 
afreih.  Tli-vang,  the  emperor  at  that  time,  opppofed 
them  with  a  formidable  army  :  but  through  the  treach- 
ery of  his  general  Lyew-chi-ywen,  the  Tartars  were 
allowed  to  take  him  prifoner.  On  this,  Tli-vang  was 
glad  to  recover  his  liberty  by  accepting  of  a  frnall 
principality  ;  while  the  traitor  became  emperor  of  all 
China,  and,  changing  his  name  to  Kaut-fu,  founded 
the  1 7th  dynafty.  The  Tartars,  in  the  mean  time, 
ravaged  all  the  northern  provinces  without  oppolition, 
and  then  marched  into  the  fouthern.  But  being  here 
Hopped  by  fome  bodies  of  Chinefe  troops,  the  gene- 
ral thought  proper  to  retire  with  his  booty  into  Tar- 
tary.  In  962,  Kaut-fu,  dying,  was  fucceeded  by  his 
ion  In-ti.  The  youth  of  this  prince  gave  an  opportu- 
nity to  the  eunuchs  to  raife  commotions  ;  efpecially 
as  the  army  was  employed  at  a  diftance  in  repelling 
the  invaiions  of  the  Tartars.  This  army  was  com- 
manded by  Ko-ghey,  who  defeated  the  enemy  in  fe- 
veral  battles,  and  thus  reftored  peace  to  the  northern 
provinces.  In  the  mean  time,  In-ti  was  flain  by  his 
eunuchs,  and  the  emprefs  placed  his  brother  on  the 
throne  :  but  Ko-ghey,  returning  in  triumph,  was  fa- 
luted  emperor  by  his  victorious  army,  and  the  em- 
prefs being  unable  to  fupport  the  rights  of  her  fon,  was 
obliged  to  fubmit,  while  Ko-ghey,  ailuming  the  name 
of  Tay-tfu,  founded  the  18th  dynafty.  Nine  years 
after  this,  however,  the  grandees  of  the  empire,  fet- 
tiiig  alide  Kong-ti,  the  third  in  fucceflion  from  Tay- 
tfu,  on  account  of  his  non-age,  proclamed  his  guar- 
dian, named  Chau-quang-yu,  emperor;  who  affiim- 
ing  the  name  of  Kau-tfu,  founded  the  19th  dynafty, 
called  Song,  or  Tfong. 

Under  this  monarch  the  empire  began  to  recover 
itfelf  ;  but  the  Kitan  Hill  continued  their  incurfions. 
The  fucceffors  of  Kau-tfu,  oppofed  them  with  various 
fuccefs ;  but  at  laft,  in  978,  the  barbarians  became  fo 
ftrong  as  to  lay  liege  to  a  confiderable  city.  Tay- 
tfong,  fucceffor  to  Kau-tfu,  detached  3000  foldiers, 
each  carrying  a  light  in  his  hand,  againft  them  in  the 
night-time,  with  orders  to  approach  as  near  as  pof- 
fible  to  the  Tartar  camp.  The  barbarians  imagining 
by  the  number  oflights,  that  the  whole  Chinefe  ar- 
my was  at  hand,  immediately  fled,  and  falling  into 
the  ambufcades  laid  for  them  by  the  Chinefe  general, 
were  almoit  all  cut  to  pieces. 

This  check,  however,  did  not  long  put  a  flop  to 
the  ravages  of  the  Kitan.  In  the  year  999,  they  laid 
fiege  to  a  city  in  the  province  of  Peche-li :  butChing- 
tfong,  fucceffor  to  Tay-tfong,  came  upon  them  with 
his  army  fo  fuddenly,  that  they  betook  themfelves  to 
flight.  The  emperor  was  advifed  to  take  advantage 
of  their  confternation,  and  recover  their  country  which 
had  been  yielded  to  them  :  but  inftead  of  purfuing  his 
victory,  he  bought  a  peace,  by  confenting  to  pay  an- 
nually 100,000  tael  (about  L.3 4,000),  and  200,000 
pieces  of  lilk.  The  youth  and  pacific  difpofition  of 
J  in -tfong,  fucceflbr  to  Ching-tfong,  revived  the  cou- 
rage of  the  Kitan;  and,  in    1035,    war  would  have 


been  renewed,  had  not  the  emperor  condefcended  to 
as  Ihameful  a  treaty  as  that  concluded  by  his  father. 
Two  years  after,  the  Tartars  demanded  reftitution  of 
ten  cities  in  the  province  of  Peche-li,  which  had  been 
taken  by  Ko-ghey  founder  of  the  18th  dynalty  ;  upon 
which  J  in-tfong  engaged  to  pay  them  an  annual  tri- 
bute ot  200,000  taeis  of  filver,  and  300,000  pieces 
of  iilk  in  lieu  of  thefe  cities. 

From  this  time  the  Kitan  remained  in  peaceable 
poiiellton  of  their  Chinefe  dominions  till  the  year  1 11  7. 
Whey-tfong,  at  that  time  emperor,  being  able  nei- 
ther to  bear  their  ravages*  nor  by  himielf  to  put  a 
flop  to  them,  refolved  upon  a  remedy  which  at  laft 
proved  worfe  than  the  difeafe  .  This  was  to  call  in 
the  Nu-che,  JNyu-che,  or  Eaflern  Tartars,  to  deftroy 
the  kingdom  of  the  Kitan.  From  this  he  was  diilua- 
ded  by  the  king  of  Korea,  and  mofl  of  his  own  mini- 
fters ;  but,  difregardiug  their  falutary  advice,  he  join- 
ed his  forces  to  thofe  of  the  Nu-che.  The  Ki  tan  were 
then  every  where  defeated ;  and  at  laft  reduced  to 
fuch  extremity,  that  thofe  who  remained  were  forced 
to  leave  their  country,  and  By  to  the  mountains  of  the 
wefl. 

Thus  the  empire  of  the  Kitan  was  totally  deftroyed, 
but  nothing  to  the  advantage  of  the  Chinefe ;  for  the 
Tartar  general,  elated  with  his  conqueft,  gave  the 
name  of  Kin  to  his  new  dominion,  aflumed  the  title  of 
emperor,  and  began  to  think  of  aggrandizing  him- 
felfand  enlarging  his  empire.  For  this  purpofe,  he 
immediately  broke  the  treaties  concluded  with  the 
Chinefe  emperor;  and  invading  the  provinces  of  Pe- 
che-li and  Shen-Ii,  made  himfelf  mafter  of  the  greater 
part  of  them.  Whey-tfong,  finding  himfelf  in  danger 
of  loling  his  dominions,  made  feveral  advantageous 
propofals  to  the  Tartar  ;  who,  feeming  to  comply 
with  them,  invited  him  to  come  and  fettle  matters  by 
a  perfonal  conference.  The  Chinefe  monarch  com- 
plied :  but,  on  his  return,  the  terms  agreed  on  feemed 
intolerable  to  his  minifters  ;  fo  that  they  told  him  the 
treaty  could  not  fublift,  and  that  the  mofl  cruel  war 
was  preferable  to  fuch  an  ignominious  peace.  The 
Kin  monarch,  being  informed  of  all  that  palled,  had 
recourfe  to  arms,  and  took  feveral  cities.  Whey- 
tfong  was  weak  enough  to  go  in  perfon  to  hold  a  fe- 
cond  conference  ;  but,  on  his  arrival,  was  immediate- 
ly feized  by  the  Tartar.  He  was  kept  prifoner  un- 
der a  ftrong  guard  during  the  remaining  part  of  his 
life;  and  ended  his  days  in  1126,  in  the  defert  of 
Sharno,  having  nominated  his  eldeft  fon  Kin-tfong  to 
fucceed  him. 

Kin-tfong  began  his  reign  with  putting  to  death  fix 
minifters  of  ftate,  who  had  betrayed  his  father  into 
the  hands  of  the  Kin  Tartars.  The  barbarians  in 
the  mean  time  purfued  their  conquefls  without  oppo- 
lition. They  croffed  the  Whang-ho,  or  Yellow  River, 
which  an  handful  of  troops  might  have  prevented  ;  and 
marching  directly  towards  the  imperial  city,  took  and 
plundered  it.  Then  feizing  the  emperor  and  his  con- 
fort,  they  carried  them  away  captives  :  but  many  of 
the  principal  lords,  and  feveral  of  the  minifters,  prefer- 
ring death  to  fuch  an  ignominious  bondage,  killed  them- 
felves. The  Kin  being  informed  by  the  emprefs 
Meng  that  ihe  had  been  divorced,  they  left  her  be- 
hind.    This  proved  the  means  of  faving  the  empire : 
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for  by  her  wifdom  and  prudence  flie  got  the  crown 
placed  on  the  head  of  Kau-tfong,  ninth  Ton  of  the  em- 
peror Whey-tfong  by  his  divorced  emprefs. 

Kau-tfong  fixed  his  court  at  Nanking  the  capital  of 
Kyang-nan  ;  but  foon  after  was  obliged  to  remove  it 
to  Kang-chew  in  Che-kyang.  He  made  feveral  ef- 
forts to  recover  fome  of  his  provinces  from  the  Kin, 
but  without  effect.  Ui-tfong  the  Kin  monarch,  in  the 
mean  time,  endeavoured  to  gain  the  eltecm  of  his 
Chinefe-fubjects  by  paying  a  regard  to  their  learning 
and  learned  men,  and  honouring  the  memory  of  Con- 
fucius. Some  time  after,  he  advanced  to  Nanking, 
from  whence  Kau-tfong  had  retired,  and  took  it  :  but, 
receiving  advice  that  Yo-fi,  general  of  the  Song,  or 
fouthern  Chinefe,  was  advancing  by  long  marches  to 
the  relief  of  that  city,  they  fet  fire  to  the  palace,  and 
retired  northward.  However,  Yo-li  arrived  time 
enough  to  fall  upon  their  rear-guard  ;  which  fuffered 
very  much  ;  and  from  this  time  the  Km  never  dared 
to  crofs  the  river  Kyang.  In  a  few  years  afterwards 
the  Chinefe  emperor  fubmitted  to  become  tributary  to 
the  Kin,  and  concluded  a  peace  with  them  upon  very 
difhonourable  terms.  This  fubmiffion,  however,  was 
of  little  avail  :  for,  in  1 163,  the  Tartars  broke  the 
peace  ;  and,  invading  the  fouthern  province  with  a  for- 
midable army,  took  the  city  of  Yang-chew.  The 
king,  having  approached  the  river  Kyang,  near  its 
mouth,  where  ir  is  wideft  as  well  as  moft  rapid,  com- 
manded his  troops  to  crofs  it,  threatening  with  his 
drawn  fvvord  to  kill  thofe  who  refuted.  On  recei- 
ving fuch  an  unreafonable  command,  the  whole  ar- 
my mutinied  ;  and  the  king  being  killed  in  the  be- 
ginning  of  the  tumult,  the    army    immediately  reti- 

18  red* 
They  are  From  this  time  to  the  year  1210,  nothing  remark- 
attacked  by  able  occurs  in  the  Chinefe  hiiiory  ;  but  this  year, 
Jenghiz-  Jenghiz-khan,  chief  of  the  weftern  Tartars,  Moguls, 
khan  and  or  Micngls,  quarrelled  with  Yong-tfi  emperor  or  the 
the  HngofKin  .   and  a[  ,he  fame  dme  Uie  king  of  Hyaj  difgufied 

at  being  refufed  affiftance  againft  Jenghiz-khan,  threat- 
ened him  with  an  invafion  on  the  welt  tide.  Yong-tfi 
prepared  for  his  defence  ;  but  in  121 1,  receiving  news 
that  Jenghiz-khan  was  advancing  fouthward  with  his 
whole  army,  he  was  feized  with  tear,  aud  made  pro- 
,  pofals  of  peace,  which  were  rejected.  In  1212,  the 
Great  wall  Mogul  generals  forced  the  great  wall  ;  or,  according  to 
forced  by  fome  writers,  had  one  of  the  gates  treacheroufly  open- 
Jenghiz-  ed  to  them,  to  the  north  of  Shanfi  ;  and  made  incur- 
ftons  as  far  as  Peking  the  capital  of  the  Kin  empire. 
At  the  fame  time  the  province  of  Lyau-tong  was  al- 
moft  totally  reduced  by  feveral  Kitan  lords  who  had 
joined  Jenghiz-khan  ;  feveral  ftrong  places  were  ta- 
ken, and  an  army  of  300,000  Kin  defeated  by  the  Mo- 
guls. In  autumn  they  laid  fiege  to  the  city  of  Tay- 
tong-fu  ;  where,  although  the  governor  Hujaku  fled, 
yet  Jenghiz-khan  met  with  a  conliderable  refittance. 
Having  loll  a  vaft  number  of  men,  and  being  himfclf 
wounded  by  an  arrow,  he  was  obliged  to  raife  the 
fiege  and  retire  into  Tartary  ;  after  which  the  Kin  re- 
took feveral  cities.  The  next  year,  however,  Jeng- 
hiz-khan re-entered  China  ;  retook  the  cities  which  the 
Kin  had  reduced  the  year  before  ;  and  overthrew  their 
armies  in  two  bloody  battles,  in  one  of  which  the 
ground  was  ftrewed  with  dead  bodies  for  upwards  of 
four  leagues. 
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The  fame   year   Yong-tfi  was  flam  by  his  general     China. 

Hujaku  ;  and  Sun,  a  prince  of  the  blood,  advanced  in  *" — ' 

his  room.    After  this  the  Moguls,  attacking-  the  empire 
with  four  armies  at  once,   laid  walte  the  provinces  of 
Shanfi,  Honan,  Pecheli,  and  Shanr.^g.    In  121 4  Jeng- 
hiz-khan fat   down  before  Peking  ;    but  inllead  of  af- 
faulting  the  city,  offered  terms  of  peace,  which   were 
accepted,  and  the  Moguls  retired  into  Tartary.     After 
their  departure,   the  emperor,  leaving  his  fon  at  Pe- 
king,   removed   his  court    to  Pyen-lyang  near  Kay. 
fong-fn,  the  capital  of  Honan.     At  this  Jenghiz-khan 
being  offended,  immediately  fent  troops  10  befiege  Pe-        20 
king,     i  he  city  held  out  to  the  fifth  month  of  the  year  Peking  ta- 
121 5,   and  then  furrendered.     At  the  fame  time    the.  ken. 
?4oguls  finifhed   the  conqueft  of  Lyau-tong;  and  the 
Song  refufed  to  pay  the  ufual  tribute  to  the  Kin.  21 

In  1216,  Jenghiz-khan  returned  to  purfue  his  con-  Southern 
quells  in  the  wcit  of  Alia,  where  he  ftaid  feven  years  ;  Chinefe  de- 
during  which    time  his  general  Muhuli  made   great  claredwar 
progrefs  in  China  againft  the  Kin  emperor.     He  was  j|amft  thc 
greatly  affilled   by  the  motions  of  Ning-tfong  emperor     '"' 
of  the  Song,  or  fouthern  China  ;   who,  incenfed  by  thc 
frequent  perfidies  of  the  Kin,  had  declared  war  againft 
them,  and  would  hearken  to  no  terms  of  peace,  though 
very    advantageous  propofals  were   made.      Notwith- 
ftanding  this,  however,  in    1220,  the  Kin,  exerting 
themfelves  raifed    two  great   armies,  one   in    Shenfi* 
and  the  other  in  Shang-ton.     The   former  baffled  the 
attempts  of  the  Song  and  king  of  Hya,  who  had  united 
againlt   them  ;   but  the  latter,  though  no  fewer  than 
200,000,  were  entirely  defeated  by  Muhuli.     In  1221, 
that  officer  paffed  the  Whang-ho,  and  died  after  con- 
quering feveral  cities. 

In  1224,  the  Kin  emperor  died  ;    and  was  fucceeded  Jenghiz- 
by  his   ion  Shew,  who  made  peace   with  the  king  ol  khan  dc- 
Hya  :    but  next  year,  that  kingdom  was  entirely  de-  ftr°ys  tne 
ftroyed  by    Jenghiz-khan.     In    1226,   Cktay   fon    tokingdomof 
Jenghiz-khan  marched  into  Honan,  and  befieged  Kay-  Hya; 
Song-fn,  capital  of  the  Kin  empire;  but  was  obliged  to 
withdraw  into  Shenfi, where  he  took  feveral  cities   and 
cut  in  pieces  an  army  of  30,000  men.     In  1 227  Jeng-  And  dies, 
hiz-khan  died,  after  having  defired  his  fens  to  demand 
a  paffage  for  their  army  through  the  dominions  of  the 
Song,  without  which  he  faid  they  could  not  eaiily  van- 
qtiifh  the  Kin. 

After  the  death  of  that  great   conqueror,  the  war 
was  carried  on  with  various  fuccefs  ;   but  thouo-h   the 
Moguls  took  above  60  important  pofts  in  the  province 
of  Shenfi,  they  found  it  impollible  to  force  Tono-quan 
which  it  behoved  them  to  do  in  order  to  penetrate  effec- 
tually into  Honan.     In  April  1231  they  took  the  capi- 
tal of   Shenfi,  and  defeated  the  Kin  army  which  came 
to  its  relief.     Here  one  of  the  officers  dtfired   prince 
Toley   to  demand  a  paffage   from    the   Song    through 
the  country  of  Han-choug-fu.     This  propofal   Toley 
communicated  to  his  brother   Oktay,  who  approved  of 
it  as  being  conformable  to  the  dying  advice  of  Jeng- 
hiz-khan.    Hereupon  Toley,  having  affembled  all  his 
forees,  fent  a  mellenger  to   the  Song  generals  to  de-        24 
mand   paffage  through  their  territories.     This,   how-  Mogul* 
ever,  they  not  only  refufed,  but  put  the  meffenger  to  quarrel 
death;    which  fo  enraged    Toley    that  he    fwore   towiththc 
make  them  repent  of  it,  and  was  foon  as  good  as  his  Song- 
word.  He  decamped  in  Auguft  1231  ;  and  having  for-        25 
ced  the  pafTages,  pin   to  the  fword  the  inhabitants  0f  Exploits  of 

4  O  Wha.  Toley. 
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China.     Wha-yang  and  Fong-chew,   two  cities  in   the  district  which  Toley  had    obftrucled   with  trees,  they    were 

— ^ — -'  of  Han-chong-fu.     Then  having  cue  down  rocks   to  attacked  by  that  prir.ee  at  a  disadvantage,  and,  after 

fill  up   deep  abySfes,  and  made  roads  through  places  a  faint  refiftance,  defeated  with   great  ila  tighter,  and 

almoft  inacceflible,  he  came  and  befieged  the  city  of  the.  lots  of  both   their  generals,  one   killed   and    the 

Han-chong-fu   itfelf.     The  miferable  inhabitants  fied  other  taken.     The  emperor  now  ordered  the  army  at 

to    the  mountains  on    his    approach,    and    more    than  Tong-quan  and  other  fortified  places  to  march  to  the 

100,000  of  them  perifhed.     After  this,  Toley  divided  relief  of  Kay-fong-fu.     They  aflcmblcd  accordingly, 
his  forces,  confiding  of  30,000  horfe,  into  two  bodies, 
weitward  to  Myen-chew 


Chi. 


ma» 


One  of  thefe  went  weitward  to  Myen-chew  :  from 
thence,  after  opening  the  pallages  of  the  mountains, 
they  arrived  at  the  river  Kyaling,  which  runs  into 
the  o-reat  Kyang.  This  they  croiTed  on  rafts  made 
of  the  wood  of  demolished  houfes  ;  and  then,  march- 
ing along  its  banks,  feized  many  important  polls. 
At  laft,  having  deftroyed  more  than  140  cities,  towns, 
or  fortreifos,  they  returned  to  the  army.  The  fecond 
detachment  feized  an  important  pod  in  the  mountains, 
called  Tautong,  fix  or  feven  leagues  to  the  eaftward 
of  Han-chong-fu.  On  the  other  fide  Oktay  advanced, 
in  October,  towards  Pu-chew  a  city  of  Shan-fi;  which 


to  the  number  of  110,000-foot  and  15,000  horfe; 
and  were  followed  by  vaft  numbers  of  people  who 
expected  by  their  means  to  be  protected  from  the 
enemy.  But  many  of  thefe  troops  having  deferted, 
and  the  reft  being  enfeebled  by  the  fatigues  of  their 
march,  they  difperfed  on  the  approach  of  thtir  pur- 
fuers,  who  killed  all  they  found  in  the  highways.  Af- 
ter this  the  Moguls  took  Tong-quan  and  fome  other 
considerable  poiis ;  but  were  obliged  toraife  the  Sieges 
of  Qtiey-te-fu  and  Loyang,  by  the  bravery  of  the  go- 
vernors. Kyang-Shin,  governor  of  Loyang,  had  only 
3  or  4000  foldiers  under  him,  while  his  enemies  were 
30,000  Strong.     He  placed    his  worfc  foldiers  on   the 


beinc  taken  after  a  vigorous  detence,  he  prepared  to     walls,  putting  himfelfat   the  head  of  400  brave  met 


pafs'the  Whang-ho.  Toley,  after  Surmounting  incre 
dible  difficulties,  arrived  in  December  on  the  borders 
of  Honan,  and  made  a  Shew  as  if  he  defigned  to  at- 
tack the  capital  of  the  Kin  empire.  On  his  firSt  ap- 
pearance in  Honan  through  a  palTage  fo  little  fufpect- 
ed,  every  body  was  filled  with  terror  and  aftonifh- 
ment,  fo  that  he  proceeded  for  fome  time  without 
opposition.  At  laSl  the  emperor  ordered  his  generals, 
Hota,  Ilapua,  and  others,  to  march  againSt  the  enemy. 


whom  he  ordered  to  go  naked,  and  whom  he  led  to 
all  dangerous  attacks.  He  invented  engines  to  call 
large  Stones,  which  required  but  few  hands  to  play 
them,  and  aimed  fo  true  as  to  hit  at  100  paces  dis- 
tance. When  their  arrows  failed,  he  cut  thofe  fhot 
by  the  enemy  into  four  pieces  ;  pointed  them  with 
pieces  of  brafs  coin  ;  and  discharged  them  from  wooden 
tubes  with  as  much  force  as  bullets  are  from  a  muSket. 
Thus  he  haraiTed  the  Moguls  for  three  months  fo  grie- 


Toley  boldly  attacked  them  ;  but  was  obliged  to  retire,  voufly,  that  they  were  obliged,  notwithstanding  their 
which  he  did  in  good  order.  Hota  was  tor  puriuing  numbers,  to  abandon  the  enterprize. 
him,  faying  that  the  Mogul  army  did  not  exceed  Oktay,  at  laft,  notwithstanding  his  fuccefTes,  refol- 
30,000  men,  and  that  they  feemed  not  to  have^eaten  ved  to  return  to  Tartary  ;  and  offered  the  Kin  empe- 
any  thing  for  two  or  three  days.  Ilapua,  however,  ror  peace,  provided  he  became  tributary,  and  deli- 
was  of  opinion  that  there  was  no  occalion  for  being  verecl  up  to  him  27  families  which  he  named.  Thefe 
fo  haSty,  as  the  Moguls  were  inclofed  between  the  offers  were  very  agreeable  to  the  emperor ;  but  Suptuay, 
rivers  Han  and  Whang-ho,  fo  that  they  could  not  raking  no  notice  of  the  treaty,  pnlhed  on  the  Siege  of 
efcape.  This  negligence  they  foon  had  occafion  to  re-  the  capital  with  more  vigour  than  ever.  By  the  help 
pent  of:  for  Toley,  by  a  Stratagem,  made  himfelf  of  the  Chinefe  Slaves  in  his  army,  the  Mogul  general 
matter  of  their  heavy  baggage  ;  which  accident  ob-  foon  filled  the  ditch  ;  but  all  his  efforts  feemed  only  to 
liged  them  to  retire  to  Tang-chcw.  From  thence  inipire  the  befieged  with  new  vigour.  The  Moguls 
they  fent  a  mefienger  to  acquaint  the  emperor  that  at  that  time  made  ufe  of  artillery,  but  were  unable  to 
they  had  gained  the  battle,  but  concealed  the  lois  of  make  the  leaft  impreflion  upon  the  city  walls.  They 
their  baggage.  This  good  news  filled  the  court  with  raifed  walls  round  thofe  they  befieged,  which  they 
joy  ;  and  the  people  who  had  retired  into  the  capital  fortified  with  ditches,  towers,  and  battlements.     They 


27 
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for  its  defence,  left  it  again,  and  went  into  the  coun- 
try ;  but,  in  a  few  days  after,  the  vanguard  of  the  Mo- 
guls, who  had  been  fent  by  the  emperor  Oktay,  appear- 
ed in  the  field,   and  carried  off  a  great  number  of  thofe 
26         that  had  quitted  the  city. 
Capital  of       1°  January  1232,  Oktay  palling  the  Whang-ho,  en- 
theKin       camped  in  the  diltrict  of  Kay-fong-fu,  capital  of  the 
empire  be- Kin  empire,  and  fent  his  general  Suputay   to  befiege 
Sieged.         tiie   city.     At  that  time  the  place  was  near   30  miles 
in  circumference  :  bin  having  only  40,000  foldiers  to 
defend  it,  as  many  more  from  the  neighbouring  cities, 
and  20,000  peafants,  were  ordered  into  it  ;  while  the 
emperor  published  an  affecting  declaration,  animating 
the  people  to  defend  it  to  the  laft  extremity.     Oktay, 
having  heard   with  joy   of  Toley 's  entrance  into  Ho- 
nan, ordered  him  to  fend  fuccours  to  Suputay.    On  the 
other  hand,  the  Kin  generals  advanced  with  150,000 
men  to  relieve  the  city;   but  being  obliged   to  divide 


proceeded  alfo  to  fap  the  walls  of  the  city  ;  but  were 
very  much  annoyed  by  the  artillery  of  the  befieged, 
efpecially  by  their  bombs,  which  finking  into  the  gal- 
leries, and  bursting  under  ground,  made  great  havock 
among  the  miners.  For  16  days  and  nights  the  at- 
tack continued  without  intermiflion  ;  during  which 
time  an  incredible  number  of  men  perifned  on  both 
fides  :  at  length,  Suputay,  finding  that  he  could 
not  take  the  city,  withdrew  his  troops,  under  pretence 
of  conferences  being  on  foot.  Soon  after,  the  plague 
began  in  Kay-fong-fu  ;  and  raged  with  Such  violence, 
that  in  50  days,  900,000  biers  were  carried  out,  be- 
sides a  vaft  multitude  of  the  poorer  fort  who  could  not 
afford  any. 

In  a  fnort  time,  two  unlucky  accidents  occaficned-a 

renewal  of  the  war  ;  which  now  put  an  end   to  the 

empire  of  the  Kin.     Gan-yong,  a  young  Mogul  lord, 

having   afTumed    the     government  of  fome    cities  in 

their  forces  in  order  to  avoid  in  part  the  great  road     Kyang-nan,  and  killed  the  officer  fent  to  take  pofleS- 

fion 


28 

Peace  con- 
cluded ; 


29 
And  bro- 
ken. 


C  H  I 


[     659 


C  H  I 


China,     fion  of  them,    declared   for  the  Kin.     The  emperor     ed  himfelf  in  the  river  Ju ;  as  did  alfo  500  of  his  moft     Chi 


unwarily  took  Gan-yong  into  his  fervice,  and  gave 
him  the  title  of  Prince.  Upon  this  Oktay  fent  an  en- 
voy, attended  by  30  other  perfons,  to  inquire  into  the 
affair;  but  the  Kin  officers  killed  them  all,  without 
being  punifhed  by  the  emperor.  Suputay,  having  in- 
formed his  mafter  of  all  thefe  proceedings,  was  or- 
dered to  continue  the  war  in  Honan.  Shew-fu  now 
commanded  his  officers  to  unite  their  troops  for  the 
defence  of  the  capital ;  but  befere  his  orders  could  be 
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refolute  foldiers,     The  fame   day  the    new  emperor, 
Cheng-lin,  was  flain  in  a  tumult ;  and  thus  an  end  was  jjiffolution 
put  to  the  dominion  of  the  Kin  Tartars  in  China.  0f  the  Kia 

The  empire  of  China  was  now  to  be  fhared  between  empire, 
the  Song,  or  Southern  Chinefe,  and  the  Moguls.     It 
had  been  agreed-upon,  that   the  province  of  Honan - 


mould  be  delivered  up  to  the   Song  as  foon  as  the  war 
was  finilhed.     But  they,  without  waiting  for  the  expi- 
ration of  the  term,  or  giving  Oktay  notice  of  their  pro- 
obeyed,  they  were  attacked    and   defeated,  one  after     ceedings,    introduced   their  troops  into  Kay-fong-fn,        ,-y 
another,  by   the  Moguls.     This  obliged  him  to  raife     Lo-yang,  and  other  confiderable  cities.     On  this   the  War  be- 
foldiers  from   among  the  peafants,  for  whofe  fubfift-     Mogul  general  refolved  to  attack  them;  and  repairing  tween  the 
ence  the   people   were   taxed  T30- of  the  rice  they  pof-     the  Whang-ho,  cut  in   pieces  part  of  the  garrifon  of  Son£  and 
felled.     The  city  began  now  to  be  diflrelTed   for  want     Lo-yang,  while  they  were  out  in  fearch  of  provifions.  *  ^      °" 
of  provifions  ;  and  as  it  was  but  in  a  bad  pofture  of  de-     The  garrifon  of  Kay-fong-fu   likewife  abandoned  that 


fence,  the  emperor  marched  with  an  army  againft 
the  Moguls.  His  expedition  proved  unfortunate  ;  for, 
fending  part  of  his  army  to  beliege  a  city  called  Why- 
chew,  it  was  totally  cut  in  pieces,  and  Suputay  a  fe- 
cond  time  fat  down  before  the  capital. 

On  hearing  this  bad  news,  rhe  emperor  repaired 
the  Whang-ho,  and  retired  to  Quey-te-fu.  Here  he 
had  not  been  long  before  the  capital  was  delivered 
up  by  treachery,  and  Suputay  put  all  the  males  of  the 
imperial  race  to  death;  but,  by  the  exprefs  command 
of  Oktay,  fpared  the  inhabitants,  who  arefaid  to  have 
amounted  to  1,400,000  families.  After  this  difafter 
the  unhappy  monarch  left  his  troops  at  Quey-te-fu, 
and  retired  to  Juning-fu,  a  city  in  the  fouthern  part 
of  Honan,  atttended  only  by  400  perfons.     Here  the 


place;  and  the  Song  emperor  degraded  the  officers 
who  had  been  guilty  of  thole  irregularities,  fending 
ambalTadors  to  Oikay,  at  the  fame  time,  to  defire  a 
continuance  of  the  peace.  What  Oktay 's  anfwer  was 
we  are  not  told,  but  the  event  fhowed  that  he  was 
not  well  pleafed  ;  for,  in  1235,  he  ordered  his  fecond 
fon  prince  Kotovan,  and  his  general  Chahay,  to  attack 
the  Song  in  Se-chwen,  while  others  marched  towards 
the  borders  of  Kyang-nan. 

In  1236,  the  Moguls  made  great  progrefs  in  the 
province  of  Hu-quang,  where  they  took  feveral  cities, 
and  put  vaft  numbers  to  the  fword.  This  year  they 
introduced  paper  or  filk  money,  which  had  formerly 
been  ufed  by  Chang-tfong  fixth  emperor  of  the  Kin. 
Prince  Kotovan  forced  the  pallages  into   the  diftricT;  of 


"Unhappy 
fate  of  the 
emperor. 


diltance  of  the  Moguls  made  him    think  of  living  at     Hang-chong-fu   in  the  province  of  Shenli,  which  he        »g 
eafe ;  but  while  he  flattered  himfelf  with  thefe  vain 
hopes  ;  the  enemy's  army  arrived  before  the  city  and 
inverted  jr.     The  garrifon  were  terrified  at  their  ap- 
proach ;  but  were  encouraged  by  the  emperor,  and  his 
brave  general  Hu-fye-hu,  to  hold  out  to  the   laft.     As 
there  were  not  in  the  city  a  fufficieut  number  of  men, 
the  women,  drefled  in  mens  clothes,  were  employed 
to  carry    wood,  Hones,  and   other  necelfary  materials 
to  the  walls.     All  their  efforts,  however,  were  ineffec- 
tual.    They    were  reduced   to  fuch   extremities,  that 
for  three  months  they  fed  on  human  flefh  ;  killing  the 
old  and  feeble,  as  well  as  many  prifoners,  for  food. 
This  being  known  to  the  Moguls,  they  made  a  general 
aflinlt  in  January  1234.     The  attack  continued  from 
morning;  till  nichi  :   but  at  laft  the  aflailants  were  re- 
pulfed.     In  this  action,  however,  the  Kin  loft  all  their 
belt  officers;  upon  which   the  emperor    refigned  the 
crown  to  Cheng-lin  a  prince  of  the  blood.     Next  morn- 
ing, while  the  ceremony  of  invefting  the   new  em- 
peror was  performing,  the  enemy   mounted   the  fonth 
walls,  which   were   defended  only  by  200    men  ;   and 
the  fouth  gate  being  at  the  fame   time   abandoned,  the 
whole   army  broke   in.     They   were   oppofed,    how- 
ever, by  Hu-fye-hu  ;  who,   with    1000  foldiers,  conti- 
nued to  light  with   amazing  intrepidity.     In  the  mean 
time   Shew-fu,    feeing   every   thing  irreparably   loft, 
lodged  the  feal   of  the    empire  in   a    houie  ;   and  then 
canning  fheaves  of  ftraw  to  be  fet  round  it,  ordered  it 
to  be  fet  on  fire  as  foou  as  he  was   dead.     After  giving 
this  order  he  hanged  himfelf,  and  his  commands  were 
executed  by  his  domeftics.     Hu-fye-hu,  who  ftili  con- 
tinued fighting  with  great  bravery,  no  fooner  heard 
of  the  tragical  death  of  the  emperor  than  he  drown  - 


entered  with  an  army  of  500,000  men.  Here  a  ter-  Dreadful 
rible  battle  was  fought  between  the  vaft  army  of  the  engage- 
Moguls  and  the  Chinefe  troops,  who  had  been  driven  ment- 
from  the  palfages  they  defended.  The  latter  con- 
fifted  only  of  10,000  horfe  and  foot,  who  were  almoft 
entirely  cut  off ;  and  the  Moguls  loft  fuch  a  number  of 
men,  that  the  blood  is  faid  to  have  run  for  two  leagues 
together.  After  this  victory  the  Moguls  entered 
Sechwen,  which  they  almoft  entirely  reduced,  com- 
mitting fuch  barbarities,  that,  in  one  city,  40,000 
people  chofe  rather  to  put  an  end  to  their  own  lives 
than  fubmit  to  fuch  cruel  conquerors. 

In  1237,  the  Moguls  received  a  confiderable  check 
before  the  city  of  Gan-tong  in  Kyang-nan,  the  fiege  of 
which  they  were  obliged  to  raife  with  lofs.  In  1238 
they  befieged  Lu-chew,  another  city  in  the  fame  pro- 
vince. They  furrounded  it  with  a  rampart  of  earth 
and  a  double  ditch  ;  but  the  Chinefe  general  ordered 
their  intrenchments  to  be  filled  with  immenfe  quan- 
tities of  herbs  fteeped  in  oil,  and  then  fet  on  fire, 
while  he  ihot  flones  upon  them  from  a  tower  feven 
ftories  high.  At  the  fame  time  a  vigorous  fally  was 
made  ;  and  the  Mogul  army  being  thrown  into  the  ut- 
moft  diforder,  were  obliged  finally  to  abandon  the 
liege  and  retire  northwards. 

In  1239,  ihefe  barbarians  were  oppofed  by  2  ge- 
neral called  Meng-kong,  with  great  fuccefs ;  who,  this 
and  the  following  year,  gained  great  honour  by  his 
exploits.  While  he  lived,  the  Moguls  were  never 
able  to  make  any  confiderable  progrefs;  but  his  death, 
in  1246,  proved  of  the  greateft  detriment  to  the  Chi- 
nefe affairs;  and  foon  after,  the  Tartars  renewed  the 
war  with   more  vigour  and    fuccefs  than  ever.      In 
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1225,  they  re-entered  the  province  of  Se-chwen;  but 
ftill  met  with  vigorous  opposition  in  this  quarter,  be- 
caufe  the  Chinel'e  took  care  to  have  Se-chwen  furn idl- 
ed with  good  troops  and  generals.  Though  they 
were  always  beaten,  being  greatly  inferior  in  number 
to  their  enemies,  yet  they  generally  retook  the  cities 
the  Moguls  had  reduced,  as  the  latter  were  commonly 
obliged  to  withdraw  for  want  of  provilions  and  fo- 
rage. In  1259  they  undertook  the  liege  of  Ho-chew, 
a  ftrong  city  to  the  weft  of  Peking,  defended  by  Vang- 
kyen,  a  very  able  officer,  who  commanded  a  nume- 
rous garrifon.  The  iiege  continued  from  the  month 
of  February  till  Auguft;  during  which  time  the  Mo- 
guls loft  an  immenfe  number  of  men.  On  the  10th 
of  Auguft  they  made  a  general  afjault  in  the  night. 
They  mounted  the  walls  before  the  governor  had  in- 
telligence ;  but  were  loon  attacked  by  him  with  the 
mm  oft  fury.  The  Mogul  emperor,  Meng-ko,  him- 
felf  came  to  the  fcalade  ;  but  his  prefence  was  not  fuf- 
1  flcient  to  overcome  the  valour  of  Vang-kyen.  At 
the  fame  time  the  fcaling-ladders  of  the  Moguls  were 
blown  down  by  a  ftorm  ;  upon  which  a  terrible  (laugh- 
ter enfued,  and  among  the  reft  fell  the  emperor  him- 
felf.  Upon  thisdifaftcr  the  Mogul  generals  agreed  to 
raife  the  liege,  and  retire  towards  Shen-fi. 

On  the  death  of  Meng-ko,  Hupilay,  or  Kublay  Khan, 
who  fucceeded  him,  laid  fiege  to  Vu-chang-fu,  a  city 
not  far  diftant  from  the  capital  of  the  Song  empire. 

At  this  the  emperor  being  greatly  alarmed,  diftribu- 
ted  immenfe  fnms  among  his  troops ;  and,  having  raifed 
a  formidable  army,  marched  to  the  relief  of  Vu-chang- 
fu.  Unfortunately  the  command  of  this  army  was  com- 
mitted to  the  care  of  Kya-tfc-tau,  a  man  without 
cither  courage  or  experience  in  war.  He  was  befides 
very  vain  and  vindictive  in  his  temper ;  often  uiing 
the  beft  officers  ill,  and  entirely  overlooking  their  me- 
rit, which  caufed  many  of  them  to  go  over  to  the 
Moguls.  The  fiege  of  Vu-chang-fu  was  commenced, 
and  had  continued  a  confiderable  time,  when  Kya-tfe- 
tau,  afraid  of  its  being  loft,  and  at  the  fame  time  not 
daring  to  take  any  effectual  ftep  for  its  relief,  made 
proposals  of  peace.  A  treaty  was  accordingly  con- 
cluded, by  which  Kya-tfe-tau  engaged  to  pay  an  an- 
nual tribute  of  about  L. 50,000  in  filver,  and  as  much 
in  filk  ;  acknowledging  likewife  the  fovereignty  of  the 
Moguls  over  the  Song  empire.  In  confequence  of 
this  treaty,  the  Moguls  retreated  after  the  boundaries 
of  the  two  empires  had  been  fixed,  and  repaiTed  the 
Kyang  ;  but  170  of  them  having  ftaid  on  the  other  fide 
of  the  river,  were  put  to  death  by  Kya-tfe-tau. 

This  wicked  minifter  totally  concealed  from  the 
emperor  his  having  made  fuch  a  fhameful  treaty  with 
the  Moguls;  and  the  170  foldiers  maffacred  by  his 
order,  gave  occafion  to  report  that  the  enemy  had 
been  defeated;  fo  that  the  Song  court  believed  that 
they  had  been  compelled  to  retreat  by  the  fuperior 
valour  and  wifdom  of  Kya-tfe-tau.  This  proved  the 
ruin  of  the  empire;  for,  in  1260,  the  Mogul  empe- 
ror fent  Hauking  to  the  Chinefe  court  to  execute  the 
treaty  according  to  the  terms  agreed  on  with  Kya- 
tfe-tau.  The  minifter,  dreading  the  arrival  of  this 
envoy,  imprifoned  him  near  Nanking  ;  and  took  all 
poffible  care  that  neither  Hupilay,  nor  Li-tfong  the 
Chinefe  emperor,  fliould  ever  hear  any  thing  of  him. 
It  was  inipoffible  fuch  unparalleled  conduct  could 
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ceffantly  pre  (Ted   him  to  revenge  himfelf  on  the  Song  v * ' 

for  their  treacherous  behaviour  ;  and  he  foon  publifhed 
a  manifefto  againft  them,  which  was  followed  by  a 
renewal  of  hostilities  in  1268.  The  Mogul  army  a- 
mounted  to  300,000  men;  but  notwifhfta'nding  their 
numbers,  little  progrefs  was  made  till  the  year  1271. 
Syan-yang  and  Fan-clung,  cities  in  the  province  of  Se- 
chew  had  been  be  liege  d  for  a  long  time  ineffectually ; 
but  this  year,  an  Igur  lord  advifed' Hupilay  to  fend  for 
feveral  of  thofe  engineers  out  of  the  weft,  who  knew 
how  to  caft  ftones  of  150  pounds  weight  out  of  their 
engines,  which  made  holes  of  ftwen  or  eight  feet  wide 
in  the  ftrongclt  walls.  Two  of  thefe  engineers  were 
accordingly  fent  for;  and  after  giving  a  fpecimen  of 
their  art  before  Hupilay,  were  fent  to  the  army  in 
1272.  In  the  beginning  of  1273  they  planted  their 
engines  againft  the  city  of  Fan-ching,  and  prefently 
made  a  breach  in  the  walls.  After  a  bloody  conflict 
the  luburbs  were  taken  ;  and  foon  after  the  Moguls 
made  themfclvcs  matters  of  the  walls  and  gates  01  the 
city.  Neverthelefs,  a  Chinefe  officer,  with  only  100  40 
foldiers,  refolved  to  light  from  flreet  to  ftreet.  This  Defperate 
he  did  for  a  long  time  with  the  greatcft  obftinacy,  conflict 
killing  vaft  numbers  of  the  Moguls;  and  both  parties 
are  laid  to  have  been  i\>  much  overcome  with  tliirft, 
that  they  drank  human  blood  to  quench  it.  The  Chi- 
nefe let  lire  to  the  houfes,  that  the  great  beams,  fall- 
ing down,  might  embarrafs  the  way  of  their  ptirfucrs ; 
but  at  laft  being  quite  wearied  our,  and  filled  with  de- 
fpair,  they  put  an  end  to  their  own  lives.  After  the 
taking  of  Fan-ching,  all  the  materials  which  had  fer- 
ved  at  the  fiege  were  tranfported  to  Seyen-yang. 
The  two  engineers  polled  themfelves  againft  a  wood- 
en entrenchment  raifed  on  the  ramparts.  This  they 
quickly  demolifhed :  and  the  befieged  were  fo  inti- 
midated by  the  noife  and  havock  made  by  the  ftones 
caft  from  thefe  terrible  engines,  that  they  immediate- 
ly furrendered. 

In  I274>  Pe-yen,  an  officer  of  great  valour,  and  en- 
dowed with  many  other  good  qualities,  was  promoted 
to  the  command  of  the  Mogul  army.  His  firft  ex- 
ploits were  the  taking  of  two  ftrong  cities;  after 
which  he  pafTed  the  great  river  Ky-ang,  defeated  the 
Song  army,  and  laid  fiege  to  Vu-chang-fu.  This  city 
was  foon  intimidated  into  a  furrender;  and  Pe-yen,  by 
reftraining  the  barbarity  of  his  foldiers,"  whom  he 
would  not  allow  to  hurt  any  body,  foon  gained  the 
hearts  of  the  Chinefe  fo  much,  that  feveral  cities  fur- 
rendered  to  him  on  the  firft  fummons.  In  the  mean 
time  the  treacherous  Kya-tfe-tau,  who  was  fent  to  op- 
pofe  Pe-yen,  was  not  afhamed  to  propofe  peace  on  the 
terms  he  had  formerly  concluded  with  Hupilay;  but 
thefe  being  rejected,  he  was  obliged  at  length  to  come 
to  an  engagement.  In  this  he  was  defeated,  and  Pe- 
yen  continued  his  conquefts  with  great  rapidity.  Hav- 
ing taken  the  city  of  Nanking,  and  fome  others,  he 
marched  towards  Hang-chew-fu,  the  capital  of  the  4J 
Song  empire.  Peace  was  now  again  propofed,  but  re-  Chinefe 
jected  by  the  Mogul  general ;  and  at  laft  the  emprefs  emprefs 
was  conftrained  to  put  herfelf,  with  her  fon,  then  an  fabmits, 
infant,  into  the  hands  of  Pe-yen,  who  immediately 
fent  the.m  to  Hupilay. 

The  fubmiffion  of  the  emprefs  did   not  yet  put  an 
end  to  the  war.     Many  of  the  chief  officers  fwore  to 
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China,      do   their  utmoft  to  refcue  her  from  the  hands  of  her 

' -v '  enemies.     In  confequence  of  this  resolution  they  dif- 

tributed  their  money  among  the  foldiers,  and  foon 
got  together  an  army  of  40,000  men.  This  army  at- 
tacked the  city  where  the  young  emperor  Kong- 
tfong  was  lodged,  but  without  fuccefs  ;  after  which, 
and  feveral  other  vain  attempts,  they  raifed  one  of 
his  brothers  to  the  throne,  who  then  took  upon  him 
the  name  of  Twon-tfong.  He  was  but  nine  years  of 
age  when  he  was  raifed  10  tbe  imperial  dignity,  and 
enjoyed  it  bat  a  very  lhort  time.  In  1277  he  was  in 
great  danger  of  perilhing,  by  reafon  of  the  ill i p  on 
board  which  he  then  was  being  call  away.  The 
poor  prince  fell  into  the  water,  and  was  taken  up  half 
dead  with  the  fright.  A  great  part  of  his  troops  pe- 
riihed  at  that  time,  and  he  foon  after  made  offers  of 
fubmiilion  to  Hupiiay.  Thefe,  however,  were  not 
accepted  ;  for,  in  1278,  the  nnhappy  Twon-tfong  was 
obliged  to  retire  into  a  tittle  defertifiand  on  the  coaft  of 
Quangrtong,  where  he  died  in  the  nth  year  of  his  age. 
DJffoluuon  Notwithstanding  the  progrefs  of  the  Moguls,  vaft 
of  theSono-  territories  ftill  remained  to  be  fubdued  before  they 
empire.  °  could  become  matters  of  all  the  Chinefe  empire.  On 
the  death  of  Twon-tfong,  therefore,  the  mandarins 
raifed  to  the  throne  his  brother,  named  Te-ping,  at 
that  time  but  eight  years  of  age.  His  army  confuted 
of  no  fewer  than  200,000  men  ;  but  being  utterly  void 
of  difcipline,  and  entirely  ignorant  of  the  art  of  war, 
they  were  defeated  by  20,000  Mogul  troops.  Nor 
was  the  fleet  more  fticcefsful  ;  for  being  put  in  con  - 
fufion  by  that  of  the  Moguls,  and  the  emperor  in  dan- 
ger of  falling  into  their  hands,  one  of  the  officers  ta- 
king him  on  his  moulders,  jumped  with  him  into  the 
fea,  where  they  were  both  drowned.  Moft  of  the 
mandarins  followed  this  example,  as  did  alfo  the  cm- 
prefs  and  minifter,  all  the  ladies  and  maids  of  honour, 
and  multitudes  of  others,  infomuch  that  100,000  people 
are  thought  to  have  perifhed  on  that  day.  Thus  end- 
ed the  Chinefe  race  of  emperors;  and  the  Mogul  dy- 
nafty,  known  by  the  name  of  Ywen,  commenced. 

Though  no  race  of  men  that  ever  exifled  were 
more  remarkable  for  cruelty  and  barbarity  than  the 
Moguls  ;  yet  it  doth  not  appear  that  the  emperors  of 
the  Ywen  dynafty  were  in  any  refpect  worfe  than 
their  predecellbrs.  On  the  contrary,  Hupiiay,  by  the 
Chinefe  called  Shi-tfu,  found  the  way  of  reconciling 
the  people  to  his  government,  and  even  of  endearing 
himfelf  to  them  fo  much,  that  the  reign  of  his  family 
is  to  this  day  ftyled  by  the  Chinefe  the  ivife  govern- 
ment. This  he  accomplished  by  keeping  as  clofe  as 
poflible  to  their  ancient  laws  and  cuftoms,  by  his  mild 
and  juft  government,  and  by  his  regard  for  their 
learned  men.  He  was  indeed  ashamed  of  the  igno- 
rance and  barbarity  of  his  Mogul  fubjecls,  when  com- 
pared with  the  Chinefe.  The  whole  knowledge  of 
the  former  was  fummed  up  in  their  fkill  in  managing 
their  arms  and  horfes,  being  perfectly  deflitute  of 
every  art  or  fcience,  or  even  of  the  knowledge  of 
letters.  In  1269,  he  had  caufed  the  Mogul  charac- 
ters to  be  contrived.  In  1280,  he  caufed  fome  mathe- 
maticians fearch  for  the  foa.rce  of  the  river  Whang-ho, 
which  at  that  time  was  unknown  to  the  Chinefe  them- 
felves.  In  four  months  time  they  arrived  in  the 
country  where  it  rifes,  and  made  a  map  of  it,  which 
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they  preferred  to  his  majefiy.  The  fame  year  a  trea- 
tife  on  aftronomy  was  publiihed  by  his  order  ;  and,  in 
1282,  he  ordered  the  learned  men  to  repair  from  all 
parts  of  the  empire  to  examine  the  ftate  of  literature, 
and  take  meafures  for  its  advancement. 

At  his  fjrft  acccflion  to  the  crown  he  fixed  his  refi- 
dence  at  Tay-ywen-fu,  the  capital  of  Shen-ft  ;  but 
thought  proper  afterwards  to  remove  it  to  Peking. 
Here,  being  informed  that  the  barks,  which  brought 
to  court  the  tribute  of  the  fouthem  provinces,  or  car- 
ried on  the  trade  of  the  empire,  were  obliged  to  come 
by  fea,  and  often  fufiered  fhipwreck,  he  caufed  that 
celebrated  canal  to  be  made,  which  is  at  prefent  one 
of  the  wonders  of  the  Chinefe  empire,  being  300 
leagues  in  length,  By  this  canal  above  9:00  imperial 
barks  tranfport  with  eafe,  and  at  fmall  expence,  the  tri- 
bute of  grain,  rice,  iilks,  ire.  which  is  annually  paid 
to  the  court.  In  the  third  year  of  his  reign  Shi-tfu 
formed  a  defign  of  reducing  the  iflands  of  japan,  and 
the  kingdoms  of  Tonkquin  and  Cochin-china.  Both 
thefe  enterprifes  ended  unfortunately,  but  the  firft 
remarkably  fo  ;  for  of  ico,cco  perfons  employed  in 
it,  only  four  or  five  efcaped  with  the  melancholy  news 
of  the  deftruclion  of  the  reft,  who  all  perifhed  by  fhip- 
wreck. Shi-tfu  reigned  15  years,  died  in  the  80th  ycar 
of  his  age,  and  was  fucceeded  by  his  grand  fori.  The 
throne  continued  in  the  Ywen  family  till  the  year  1 367, 
when  Shun-ti,  the  laft  of  that  dynaity,  was  driven  out 
by  a  Chinefe  named  Chu.  During  this  period  the 
Tan  ars  had  become  enervated  by  long  profperity  ; 
and  the  Chinefe  had  been  roufed  into  valour  by  their 
ftibjcdion.  Shun-ti,  the  reigning  prince,  was  quite 
fvink  in  fioth  and  debauchery;  and  the  empire,  befides, 
was  oppreffed  by  a  wicked  minifter  named  Ama.  In 
June  1355,  Chu,  a  Chinefe  of  mean  extraction,  and 
head  of  a  fmall  party,  fet  out  from  How-chew,  paffed 
the  Kyang,  and  took  Tay-ping.  He  then  affbeiated 
himfelf  with  fome  other  malcontents,  at  the  head  of 
whom  he  reduced  the  town  of  Tu-chew,  in  Kyang- 
nan.  Soon  after  he  made  himfelf  mailer  of  Nanking, 
having  defeated  the  Moguls  who  come  to  its  relief.  In 
December  1356,  he  was  able  to  raife  100,000  men, 
at  the  head  or  whom  he  took  the  city  of  U-chew,  in 
the  eaft  borders  of  Qjiang-fi;  and  here,  affembling  his 
generals,  it  was  refolved  neither  to  commit  (laughters 
nor  to  plunder.  The  moft  formidable  enemy  he  had 
to  deal  with  was  Che?i-ye-w-lyang)  ftyled  "  emperor  of 
the  Han."  This  man  being  grieved  at  the  progrefs 
made  by  Chu,  equipped  a  fleet,  and  raifed  a  formi- 
dable army,  in  order  to  reduce  Nan-chang-fu,  a  city 
of  Kyang-fi,  which  his  antagonift  had  made  himfelf 
mafter  of.  The  governor,  however,  iotmd  means 
to  inform  Chu  of  his  J;.nger  ;  upon  which  that  chief 
caufed  a  fleet  to  be  fitted  out  at  Nanking,  in  which 
he  embarked  200,000  foldiers.  As  foon  as  Chen-yew- 
lyang  was  informed  of  his  enemy's  approach,  he  raifed 
the  fiege  of  Nan-chang-fu,  and  gave  orders  for  at- 
tacking Chu's  naval  force.  An  cngr.gei.ent  enlued 
between  a  part  of  the  fleets,  in  which  Chu  proved 
victorious  ;  and  next  day,  all  the  fquadrons  having 
joined  in  order  to  come  to  a  general  engso-f  ment, 
Chu  gained  a  fecond  victory,  and  burnt  ioo  of  the 
enemy's  veffels.  A  third  and  fourth  engagement  hap- 
pened, in  both  which  Chu  g3ined  the  victory  ;   and  in 
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•Cliins.  the  laflj  Chen-yew-lyang  himfelf  was  killed,  his  fon 
taken  prifoncr,  and  his  generals  obliged  to  Surrender 
thcmfelves,  with  all  their  forces  and  veffels. 

In  January  1364,  Chu's  generals  propofed  to  have 
him  proclaimed  emperor  ;  but  this  he  declined,  and 
fcmjf-of  U.  3t  ^r^  contentcd  himfelf  with  the  title  of  king  of  U. 
In  February  he  made  himfelf  mailer  of  Vu-chang-fu, 
capital  of  Hu-quang;  where,  with  his  ufual  humanity, 
he  relieved  thofe  in  diftrefs,  encouraged  the  literati, 
and  would  allow  his  troops  neither  to  plunder  nor  de- 
ftroy.  This  wife  conduct  procured  him  an  eafy  con- 
quest both  of  Kyang-fi  and  Hu-quang.  The  Chinefe 
fubmitted  to  him  in  crowds,  and  profeffed  the  greateft 
veneration  and  refpecl  for  his  perfon  and  govern- 
ment. 

AH  this   time  Shun-ti,  with  an  unaccountable  negli- 
gence, never  thought  of  exerting  himfelf  againft  Chu, 
but  conriniied  to  employ  his  forces  againft  the  rebels 
47        who  had  taken  up  arms  in  various  parts  of  the  empire  ; 
becomes      fo  that  Chu  founcj  himfelf  in  a  condition  to  aflume  the 
emperor  of  title  of  emperor.     This  he  chofe  to  do  at  Nanking  on 
China.        tne  firft  day  of  the  year  1368.     After  this  his  troops 
entered  the  province  of  Honan,  which   they  prefently 
reduced.     In    the  third    month,  Chu,  who   had  now 
taken  the   title  of  Hong-vu,  or  Tay-tfu,   reduced  the 
fortrefs  of  Tong-quan  ;   after  which  his  troops  entered 
Pecheli   from   Honan   on  the  one  fide,   and  Shan-tong 
on  the  other.     Here  his  generals  defeated  and  killed 
one  of  Shun-ti's  officers  ;  after  which  they  took  thecity 
of  Tong-chew,  and    then  prepared   to  attack  the  capi- 
tal,  from  which  they  were  now  but  12  miles  diftant. 
On  their  approach  the  emperor  fled  with  all  his  family 
beyond   the  great  wall,  and  thus  put  an  end  to  the  dy- 
nafty  of  Ywen.     In  1370  he  died,  and  was  fucceeded 
driven  be-   by  his  fon,  whom  the  fucceflbr  of  Hong-vu  drove  be- 
yond the  Kobi  or  Great  Defert,  which  feparates  China 
from  Tartary.     They  continued  their  incurfions,  how- 
ever,   for   many  years  ;  nor  did   they  ceafe   their  at- 
tempts till  1583,  when  vafl:  numbers  of  them  were  cut 
in  pieces  by  the  Chinefe  troops. 

The  21  ft  dynafty  of  Chinefe  emperors,  founded  in 
1368  by  Chu,  continued  till  the  year  1644,  when  they 
quered  by  were  again  expelled  by  the  Tartars.  The  laft  Chinefe 
s-  emperor  was  named  Whay-tfong,  and  afcended  the 
throne  in  1628.  He  was  a  great  lover  of  the  fciences, 
and  a  favourer  of  the  Chriftians  ;  though  much 
addicted  to  the  fuperftitions  of  the  Bonzes.  He  found 
himfelf  engaged  in  a  war  with  the  Tartars,  and  a 
number  of  rebels  in  different  provinces.  That  he 
might  more  effectually  fupprefs  the  latter,  he  refolved 
to  make  peace  with  the  former  ; .  and  for  that  end  fent 
one  of  his  generals,  named  Ywcjj,  into  Tartary,  at 
the  head  of  an  army,  with  full  power  to  negociate  a 
peace  ;  but  that  traitor  made  one  upon  fuch  fhameful 
terms,  that  the  emperor  refufed  to  ratify  it.  Ywen, 
in  order  to  oblige  his  mafter  to  comply  with  the  terms 
made  by  himfelf,  poifoned  his  beft  and  mod  faithful 
general,  named  Mau-ven4ong ;  and  then  defired  the 
Tartars  to  march  directly  to  Peking,  by  a  road  dif- 
ferent from  that  which  he  took  with  his  army.  This 
they  accordingly  did,  and  laid  liege  to  the  capital. 
•Ywen  was  ordered  to  come  to  its  relief:  but,  on  his 
arrival,  was  put  to  the  torture  and  ftrangled  ;  of  which 
•the  Tartars  were  no  fooner  informed,  than  they  raifed 
..the  fiege,  and  returned  to  their  own  country.   In  1636, 
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the  rebels  abovementioned  compofed  four  great  ar-  Chita; 
mies,  commanded  by  as  many  generals  ;  which,  how-  '— v — ' 
ever,  were  foon  reduced  to  two,  commanded  by  Li 
and  Chang.  Thefe  agreed  to  divide  the  empire  be- 
tween them  ;  Chang  taking  the  weftern  provinces, 
and  Li  the  eaflern  ones.  The  latter  feized  on  part  of 
Shen-fi,  and  then  of  Honan,  whofe  capital,  named 
Kay-fong-fu,  he  laid  fiege  to,  but  was  repulfed  with 
lofs.  He  renewed  it  fix  months  after,  but  without 
fuccefs;  the  belieged  choofing  rather  to  feed  on  human 
flefih  than  furrender.  The  imperial  forces  coming 
foon  after  to  its  affiftance,  the  general  made  no  doubt 
of  being  able  to  deftroy  the  rebels  at  once,  by  break- 
ing down  the  banks  of  the  Yellow  River  ;  but  unfor- 
tunately the  rebels  efcaped  to  the  mountains,  while  the 
city  was  quite  overflowed,  and  300,000  of  the  inhabi- 
tants perilhed. 

After  this  difafter,  Li  marched  into  the  provinces 
of  Shen-fi  and  Honan  ;  where  he  put  to  death  all  the 
mandarins,  exaeted  great  funis  from  the  officers  in 
place,  and  ffiowed  no  favour  to  any  but  the  populace, 
whom  he  freed  from  all  taxes  :  by  this  means  he  drew 
fo  many  to  his  intereft,  that  he  thought  himfelf  flrong 
enough  to  alfume  the  title  of  emperor.  He  next  ad- 
vanced towards  the  capital,  which,  though  well  gar- 
rifoned,  was  divided  into  factions.  Li  had  taken  care 
to  introduce  before-hand  a  number  of  his  men  in  dif- 
guife  ;  and  by  thefe  the  gates  were  opened  to  him  the  ,0 
third  day  after  his  arrival.  He  entered  the  city  in  Unhappy 
triumph  at  the  head  of  300,000  men  ;  whilft  the  em-  fate  of  the 
peror  kept  himfelf  (hut  up  in  his  palace,  bufied  only  emperor 
with  his  fuperftitions.  It  was  not  long,  however,  be-  an.d  hiS  fa" 
fore  he  found  himfelf  betrayed  :  and,  under  the  great-  7' 
eft  confternation,  made  an  effort  to  get  out  of  the  pa- 
lace, attended  by  about  6co  of  his  guards.  He  was 
ftill  more  furprifed  to  fee  himfelf  treacheroufly  aban- 
doned by  them,  and  deprived  of  all  hopes  of  efcaping 
the  infults  of  his  fuhjects.  Upon  this,  preferring  death 
to  the  difgrace  of  falling  alive  into  their  hands,  he  im- 
mediately retired  with  his  emprefs,  whom  he  tenderly 
loved,  and  the  princefs  her  daughter,  into  a  private 
pari  of  the  garden.  His  grief  was  fo  great  that  lie  was 
not  able  to  utter  a  word  ;  but  fhe  foon  underftood  his 
meaning,  and,  after  a  few  filent  embraces,  hanged 
herfelf  on  a  tree  in  a  filking  firing.  Her  bufband  ftaid 
only  to  write  thefe  words  on  the  border  of  his  veft  ; 
'•*  I  have  been  bafely  deferted  by  my  fhbjects  ;  do 
what  you  will  with  me,  but  fpare  my  people."  He 
then  cut  off  the  young  princefs's  head  with  one  ftroke 
of  his  fcymitar,  and  hanged  himfelf  on  another  tree, 
in  the  1 7th  year  of  his  reign,  and  36th  of  his  age.  His 
prime  minifter,  queens,  and  eunuchs,  followed  his  ex- 
ample ;  and  thus  ended  the  Chinefe  monarchy,  to  give 
place  to  that  of  the  Tartars,  which  hath  continued  ever 
fince. 

It  was  fome  time  before  the  body  of  the  unfortu- 
nate monarch  was  found.  At  laft  it  was  brought  be- 
fore the  rebel  Li,  and  by  him  ufed  with  the  utmoft 
indignity;  after  which  he  caufed  two  of  Whey-tfong's 
fons,  and  all  his  minifters,  to  be  beheaded  ;  but  his 
eldeft  fon  happily  efcaped  by  flight.  The  whole  empire 
fubmitted  peaceably  to  the  ufurper,  except  prince  U- 
fan-ghey,  vyho  commanded  the  imperial  forces  in  the 
province  of  Lyau-tong.  This  brave  prince,  finding 
himfelf  unable  to  cope  with  the  ufurper,  invited  the 
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Tartars  to  his  afMance,  and  Tfong-te  their  king  im- 
'  mediately  joined  him  with  an  army  of  80,000  men. 
Upon  this  the  ufurper  marched  directly  to  Peking;  but 
not  thinking  hirafclf  fate  there,  plundered  and  burnt 
the  palace,  and  then  fled  with  the  immenfe  treafure 
he  had  got.  What  became  of  him  afterwards  we  are 
not  toldT  bat  the  young  Tartar  monarch  was  imme- 
diately declared  emperor  of  China,  his  father  Tfong- 
te  having  died  ahnoft  as  foon  as  he  fel  his  foot  in  that 
empire. 

The  new  emperor,  named  Shun-chi,  or  Xun-chi,  be- 
gan his  reign  with  rewarding  U-fan-ghey,  by  con- 
ferring upon  him  the  title  of  King;  and  affigned  him 
the  city  of  Si-gnan-fu,  capital  of  Shen-fi,  for  his  refi- 
dence.  This,  however,  did  not  hinder  U-fan-ghey 
from  repenting  of  his  error  in  calling  in  the  Tartars, 
or,  as  he  himfelf  nfed  to  phrafe  it,  in  fending  for  li- 
ons to  drive  away  dogs."  In  1674,  he  formed  a  very 
flrong  alliance  againlt  them,  and  had  probably  pre- 
vailed if  his  allies  had  been  faithful;  but  they  trea- 
cheroufly  deferted  him  one  after  another :  which  fo  af- 
fected him,  that  he  died  foon  after.  In  1681  Hong- 
wha,  fon  to  U-fan-ghey,  who  continued  his  efforts  a- 
gainft  the  Tartars,  was  reduced  to  fuch  ftraits  that  he 
put  an  end  to  his  own  life. 

During  this  fpace,  there  had  been  fome  refiftance 
made  to  the  Tartars  in  many  of  the  provinces.  Two 
princes  of  Chinefe  extraction  had  at  different  times 
been  proclaimed  emperors  ;  but  both  of  them  were 
.  overcome  and  put  to  death.  In  1682,  the  whole  15 
provinces  were  fo  effectually  fubdued,  that  the  em- 
peror Kang-hi,  fucceffor  to  Shunc-hi,  determined  to 
vifit  his  native  dominions  of  Tartary.  He  was  ac- 
companied by  an  army  of  70,000  men,  and  continued 
for  fome  months  taking  the  diverlion  of  hunting. 
This  he  continued  to  do  for  fome  years;  and  in  his 
journeys  took  father  Verbeift  along  with  him;  by  which 
means  we  have  a  better  defcription  of  thefe  countries 
than  could  poffibly  have  been  otherwife  obtained. 
This  prince  was  a  great  encourager  of  learning  and 
of  the  Chriftian  religion ;  in  favour  of  which  latt  he 
publiihed  a  decree,  dated  in  1692.  In  i7i6,however,he 
revived  fome  obfolete  laws  againft  the  Chriftians;  nor 
could  the  Jefuits  with  all  their  art  preferve  the  footing 
they  had  got  in  China.  The  caufes  of  this  alteration 
in  his  refolution  are,  by  the  mifiionaries,  faid  to  have 
been  the  (landers  of  the  mandarins:  but,  from  the 
known  character  of  the  Jefuits,  it  will  be  readily  be- 
lieved, that  there  was  fomething  more  at  bottom. 
This  emperor  died  in  1722,  and  was  fucceeded  by  his 
fon  Yon-ching  ;  who  not  only  gave  no  encouragement 
to  the  miilionaries,  but  perfecuted  all  Chriftians  of 
whatever  denomination,  not  excepting  even  thofe  of 
the  imperial  race.  At  the  beginning  of  his  reign  he 
banifhed  all  the  Jefuits  into  the  city  of  Canton,  and  in 
1732  they  were  banifhed  from  thence  into  Ma-kau,  a 
little  idand  inhabited  by  the  Portuguefe,  but  fubject  to 
China.  He  died  in  1736;  but  though  the  Jefuits  en- 
tertained great  hopes  from  his  fucceffor,  we  have  not 
heard  that  they  have  yet  met  with  any  fuccefs. 

Thus  we  have  given  an  account  of  the  mod  memo- 
rable tranfactions  recorded  in  the  Chinefe  hiftory.  It 
now  remains  only  to  defcribe  the  prefent  ftate  of  the 
empire  Vjd  its  inhabitants,  according  to  the  belt  and 
late  ft  accounts, 
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The  climate  as  well  3s  the  foil  of  this  extendve  em-     China, 
pire  is  very  different  in  different  parts;  fevere  cold  be-  w ~~ v — 
ing  often  felt  in  the  northern  provinces,   while  the  in-  ciirrfatc 
habitants  of  the  fouthern  ones  are  fcarce  able  to  bear  f0;i  and' 
the  heat.     In  general,  however,  the  air  is  accounted  produce, 
wholefome,  and   the  inhabitants  live  to  a  great  age. — 
The    northern     and   weftern   provinces     have    many 
mountains,    which  in  the  latter  are    cultivated,    but 
in  the  north  are  barren,  rocky,  and  incapable  of  im- 
provement. On  the  mountains  or  Chenfi,  Honan,  Can- 
ton, and  Fokien,  are  many  forefls,  abounding  with  tall, 
ftraight  trees,  of  different  kinds,  fit  for  building,  and 
particularly  adapted  for  mails  and  fliip-timber.     Thefe 
are  ufed  by  the  emperor  in  his  private  buildings ;  and 
from    thefe   forefts  enormous   trunks    are   fometimes 
tranfported  to  the  diftance  of  more  than    300  leagues. 
Other  mountains  contain  quickfilver,  iron,  tin,  copper, 
gold,  and  liiver.    Formerly  thefe  laft  were  not  allowed 
to  be  opened,  left   the  people  fliould   thereby  be  in- 
duced to  neglect   the   natural  riches  of  the  foil ;  and 
it  is  certain,  that,  in  the   15th  century,  the  emperor 
caufed  a  mine  of  precious  ftones  to  be  {hut,  which  had 
been  opened  by  a  private  perfon.     Of  late,  however, 
the  Chinefe   are   lefs  fcrupulous,  and  a  great  trade  in 
gold  is  carried  on  by  them.  Many  extravagant  fables  are 
told  by  the  Chinefe  of  their  mountains,  particularly  of 
one  in  Chen-fi  which  throws  out  flames,  and  produces 
violent  tempefts.,  whenever  any  one  beats  a  drum  or 
plays  on  a  mufical  inftrument  near  it.  In  the  province  of 
Folkien  is  a  mountain,  the  whole  of  which  is  an  idol,  or 
ltatue  of  the  god    Fo.     This  natural  coloifus,   for    it 
appears  not  to  have  been    the  work  of  art,  is  of  fuch 
an  enormous  lize,  that  each  of  its  eyes  is  feveral  miles 
in  circumference,  and  its  nofe  extends  fome  leagues.  54 

China  has  feveral  large  lakes;  the  principal  one  is  Lakes  and 
that  named  Poyang-hou,  in  the  province  of  Kiang-li.  rivers, 
It  is  formed  by  the  confluence  of  four  large  rivers,  ex- 
tends near  100  leagues  in  length;  and,  like  the  fea, 
its  waters  are  raifed  into  tempeftuous  waves.  The  em- 
pire is  watered  by  an  immenfe  number  of  rivers  of  dif- 
ferent ilzes,  of  which  two  are  particularly  celebrated, 
viz.  the  Taag-tfe  kiang,  or  fan  of  the  fea,  and  Hoang-hos 
or  the  Yellow  river.  The  former  rifes  in  the  province 
of  Yun-nan,  and  palling  through  Hou-quang  and 
Kiang-nan,  falls  into  the  eaftern  ocean,  after  a  courfe 
of  1200  miles,  oppolite  to  the  ifland  of  Tfon-ming, 
which  is  formed  by  the  fand  accumulated- at  its  mouth. 
This  river  is  of  immenfe  fize,  being  half  a  league  broad 
at  Nanking,  which  is  near  100  miles  from  iis  mouth. 
The  navigation  is  dangerous,  fo  that  great  num- 
bers of  veilels  are  loft  on  it.  It  runs  with  a  rapid 
current,  forming  feveral  iflands  in  its  courfe,  which 
are  again  carried  off  aninew  ones  formed  in  different: 
places,  when  the  river  isfwelled  by  the  torrents  from 
the  mountains.  Thefe  iflands,  while  they  remain 
are  very  ufeful ;  producing  great  quantities  of  reeds 
ten  or  twelve  feet  high,  which  are  ufed  in  all  the 
neighbouring  countries  for  fuel.  The  Hoang-ho,  or 
yellow  river,  lias  its  name  from  the  yellow  colour  given 
it  by  the  clay  and  fand  wafhed  down  in  tiie  time  of 
of  rain.  It  rifes  in  the  mountains  which  border  the 
province  of  Te-tchuen  on  the  weft,  and  after  a  courfe 
of  near  600  leagues,  difcharges  itfelf  into  the  eaftern 
fea  not  far  from  the  mouth  of  the  Kiang.  It  is  very 
broad  and  rapid,  but  fo  (hallow  that  it  is  fcarce  navi- 
gable- 
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gable.  It  is  very  liable  to  inundations,  often  overflow- 
ing its  banks,  and  deflroying  whole  villages.  For  this 
reafon  it  has  been  found  neceiiary  to  confine  it  in  fe- 
vcral  places  by  long  and  ftrong  dykes ;  which  yet  do 
not  entirely  anfwer  the  purpofe.  The  people  of  Ho- 
nan,  therefore,  whofe  land  is  exceedingly  low,  have 
furrounded  molt  of  their  cities  with  ftrong  ramparts  of 
earth  faced  with  turf,  at  the  diltance  of  three  fur- 
longs. 

The  Chinefe  have  been  at  great  pains  to  turn  their 
lakes  and  rivers  to  the  advantage  of  commerce,  by  pro- 
moting an  inland  navigation.  One  of  their  principal 
works  for  this  purpofe,  is  the  celebrated  canal  reaching 
from  Canton  to  Peking,  and  forming  a  communication 
between  the  fouthern  and  northern  provinces.  This  ca- 
nal extends  through  no  Ids  a  fpace  than  600  leagues; 
but  its  navigation  is  interrupted  in  one  place  by  a  moun- 
tain, where  palfengers  are  obliged  to  travel  10  or  12 
leagues  over  land.  A  number  of  other  canals  are  met 
with  in  this  and  other  provinces;  molt  of  which  have 
been  executed  by  the  induitryof  the  inhabitants  of  dif- 
ferent cities  and  towns,  in  order  to  promote  their  com- 
munication with  the  various  pans  of  the  empire.  M. 
Orotic?  remarks,  that,  in  thefe  works,  the  Chinefe  have 
"  funnouniedobttacles  that  perhaps  would  have  difcou- 
raged  aay  other  people ;  fuch,  for  example,  is  a  part  of 
a  canal  which  conducts  from  Chao-kiug  to  Ning-po." 
Near  thefe  cities  there  are  two  canals,  the  waters  of 
which  do  not  communicate,and  which  differ  tenor  twelve 
feet  in  their  level.  To  render  this  place  paflable  for 
boats,  the  Chinefe  have  contracted  a  doubic  glacis  of 
large  Hones,  or  rather  two  inclined  planes,  which  unite 
in  an  acute  angle  at  their  upper  extremity,  and  extend 
on  each  fide  to  the  furface  of  the  water.  If  the  bark 
is  in  the  lower  canal,  they  pufh  it  up  the  plane  of  the 
fir  ft  glacis  by  means  of  feveral  capltans,  until  it  is 
raifed  to  the  angle,  when  by  its  own  weight  it  glides 
down  the  fecond  glacis,  and  precipitates  itfelf  into 
the  water  of  the  higher  canal  with  the  velocity  of  an 
arrow.  It  is  aftonilhing  that  thefe  barks,  which  are 
generally  very  long  and  heavily  loaden,  never  burlt 
afunder  when  they  are  balanced  on  this  acute  angle  ; 
however,  we  never  hear  of  any  accident  of  this  kind 
happening  in  the  pallage.  It  is  true,  they  take  the 
precaution  of  tiling  for  their  keels  a  kind  of  wood 
which  is  exceedingly  hard,  and  proper  fur  refilling 
the  violence  of  fuch  an  effort. 

The  following  remarkable  phenomenon  in  a  Chinefe 
river  is  related  by  Father  te  Couteux,  a  French  miillon- 
ary.  "  Some  leagues  above  the  village  Che-pai  (fays 
he),  the  river  becomes  conliderably  fmaller,  although 
none  of  its  waters  flow  into  any  other  channel;  and, 
eight  or  nine  leagues  below,  it  refumes  its  former 
breadth,  without  receiving  any  additional  fupply,  ex- 
cepting what  it  gets  from  a  few  fmall  rivulets,  which 
are  almoft  dry  during  the  greater  part  of  the  year. 
Oppofite  to  Che-pai  it  is  fo  much  diminilhed,  that, 
excepting  one  channel,  which  is  not  yery  broad,!  have 
palled  and  repalTed  it  feveral  times  by  thehelpof  acom- 
mon  pole.  I  was  always  furpnfed  to  find  this  river  lo 
narrow  and  fhallow  in  that  place ;  but  I  never  thought  of 
inquiring  into  the  caufe  of  it,  until  the  lofs  of  a  bark 
belonging  to  a  Chriftian  family  afforded  me  an  op- 
portunity. In  that  place  where  the  river  diminithes 
almoft  of  a  Hidden,  it  flows  with  great  impetuolity  ; 
and  where  it  refutnes  its  former  breadth  it  is  equally 
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and  the  wind   ftrong,  the  bark  I  have  mentioned  ar-  * « ' 

riving  above  Che-pai,  was  driven  on  a  fand-bank  ;  for 
between  thefe  two  places  the  river  is  full  ot  moveable 
fands,  which  are  continually   fhifting   their  fituation. 
Themaiterof  the  boat  dropped  his  anchor  until   the 
wind  fhould  abate,  and   permit  him   to  continue    his 
voyage  ;  but  a  violent  vortex  of  moveable  fand,   which 
was  call  up  from  the  bottom  of    the  river,  laid   the 
bark  on  its    fide;   a  fecond  vortex  fucceeded  ;  then  a 
third  ;  and  afterwards   a  fourth,  which    mattered  the 
bark  to  pieces.     When  I  arrived   at  the  place  where 
this  bark  had  been  loft,  the  weather  was  mild  and  fe- 
rene  ;  I  perceived  eddies  in  the   current  every  where 
around;  which  abfot bed,  and  carried   to  the  bottom  of 
the  river  whatever  floated   on  the  furface;    and  I  ob- 
ferved,  at  the  fame  time,  that  the  fand  was  thrown  vi- 
olently up  with  a  vortical  motion.     Above  thefe  eddies 
the  water  was  rapid,  but  without  any  fall;  and  in  the 
place  below,  where  the  river  refumes  its  ufual  conifer, 
no  eddies  are  to  be  feen,  but  the  fand. is  thrown  up  in 
the  fame  violent  manner;  and  in  fome  places  there  are 
water-falls,  and  a  kind  of  fmail    iliar.ds  fcartered    at 
fome  diltance  from  one  another.     Thefe  ilLmris  which 
appear    above   the  furface  of  the  water,  are   not  folid 
earth,    but  confift  of  branches  of    trees,    roots,    and 
herbs  collected  together.     I  was  told  that  thefe  boughs 
rofe  up  from  the  water,  and  that  no  one   knew    the 
phce  from   whence  they  came.     I  was   informed,  that 
thefe  malfcs,  which   were  40  or   50  feet  in  extent  on 
that  fide  on  which    we  palled,   were  immoveable,  and 
fixed   in  the  bottom  of  the  river;   that  it    was  dange- 
rous  to  approach    them,    becaufe    the   water   formed 
whirlpools  every  where  around  them  ;   that,  however, 
when  the  river  was  very  low,  the  fiihernien  fometimes 
ventured  to  collect  the  bullies  that  floated  on  its  furface, 
and  which  they  ufed  for  fuel.     I  am  of  opinion,  that, 
at  the  place  of  the  river  which  is  above  Che-pai,  the 
water  falls  into  deep  pits,  from  whence  it  forces  up  the 
fand  with  that  vortical  motion  ;  and  that  it  flows  under- 
ground to  theother  place,  eight   or   nine   leagues   be- 
low, where  it  carries  with  it   all  the   boughs,   weeds, 
and  roots,  which  it  walhes  down  in  its  courfe,  and  thus 
forms  thofe  iflands  which  appear  above  its  furface.  We 
know   there   are  fome   rivers  that  lofe  themfelves  en- 
tirely, or  in  part,  in  the  bowels    of  the    earth,  and 
which  afterwards  arife  in  fome  other  place;  biit  I  be- 
lieve there  never  was  one  known  to  lofe  part  of  its  wa- 
ter below  its  own  channel,  and  again  to  recover  it  at 
the  diltance  of  fome  leagues."  ?-, 

It  has  already  been  faid,  that  China  is,  in  general,  a  WhyChirw 
a  fertile  country  ;  and  indeed  all  travellers  agree  in  this  isfubje&to 
refpect,  and  make  encomiums  on  the  extent  and  beau   famir;es> 

ty  of  its  plains.     So  careful  are  the  hofbandmen  of  this  "ot™!     . 

•  1    r  r     1     •  11  -i-       Handing  its 

empire  to   loie  none  of  their  ground,  that  neither  in-  fertiiity. 

clofure,  hedge,  nor  ditch,  nay,  fcarce  a  fingle  tree, 
are  ever  to  be  met  with.  In  feveral  places  the  land 
yields  uvo  crops  a  year;  and  even  in  the  interval  be- 
tween the  harvefts,  the  people  fow  feveral  kinds  of 
pnlfe  and  fmall  grain.  The  plains  of  the  northern 
provinces  yield  wheat  ;  thofe  of  the  fouthern,  rice, 
becaufe  the  country  is  low  and  covered  with  water. 
Notwithstanding  all  this  fertiiity,  however,  the  inha- 
bitants are  much  more  frequently  afflicted  with  famine 
than  thofe  of  the  European  nations,  though  the  coun- 
tries of  Europe  produce  much  lefs  than  China.     For 
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■China,     this  two  caufes  are  afligned.     I.  The  deilractios  of 

N * '  the    riling   corps  by  drought,    hail,  inundations,  lo- 

cufls,  ire.  in  which  cafe  China  cannot  like  the  Eu- 
ropean countries  be  fupplied  by  importation.     This  is 
evident  by  confidering  how  it  is  iituated  with  regard 
to  other  nations.     On  the  north  are  the  Mogul  Tar- 
tars, a  lazy  and  indolent  race,  who  fubiiil  principally 
on  the  rlefh  of  their  flocks  ;  {owing  only  a  little  mil- 
let  for  their  own   ufe.     The  province  of  Leatong, 
which  lies  to  the  north-eaft,  is  indeed  extremely  fer- 
tile, but  too  far  diftant  from  the  capital  and  centre 
of  the  empire  to  fupply  it  with  provifions  ;  and  be- 
lides,   all  carriage  is  impracticable  but  in  the  winter, 
when  great  quantities  of  game,  and  fifh,  preferved  in 
ice,  are  fent  thither-    No  corn  is  brought  from  Corea 
to  China;    and,  though  the  Japan   illands  are  only 
jirfifl./!,..  fAnr  ^ojrc  faHina  from  vhe  Chinefe  provinces 
of  Kiang-nan  and  Che-kyang,   yet  no  attempt   was 
ever  made  to  obtain  provifions  from  thence,  whether 
it  be,  that  the  Japanefe  have  nothing  to  fpare,  or  on 
account  of  the   infults  offered    by  thefe  illanders   to 
foreign  merchants.     Formofa  lies  oppoiite  to  the'  pro- 
vince of  Fo-kien  ;  but  fo  far  is  that  ifland  from  being 
able  to  fupply  any  thing,  that  in  a  time  of  fcarcity  it 
requires  a  fupply  from  China  itfelf.     The  province  of 
Canton  is  alfo  bounded  by  the  fea,  and  has  nothing 
on  the  fouth   but  illands  and  remote  countries.     One 
year,  when  rice  was  exceedingly  fcarce  there,  the  em- 
peror fent  for  F.  Parranin,  a  Jefuit  millionary,    and 
afked  him   if  the    city  of  Macao   could   not   furniih 
Canton  with   rice  until   the   fupply  he   had   ordered 
from  other  provinces  fhould  arrive  ;  but  was  informed 
that  Macao  had  neither  rice,  corn,  fruits,  herbs,  nor 
flocks  5    and  that  it  generally  got  from  China  what 
was  neceflary  for  its  fubfiftence. — The  only  method, 
therefore,  the  Chinefe  can  take  to  guard  againft  fa- 
mines arifing  from  thefe  caufes  is  to  erect  granaries 
and  public  magazines  in  every  province  and  molt  of 
the  principal  cities  of  the  empire.     This  has  at  all 
times  been  a  principal  object  of  care  to  the  public  mi- 
nifters  ;   but   though  this  mode  of  relief  Hill   takes 
place  in  theory,  fo  many  ceremonies  are  to  be  gone 
through  before  any  fupply  can  be  drawn  from  thofe 
public    repositories,  that  it  feldom  arrives  feafonably 
at  the  places  where  it  is  wanted ;  and  thus  numbers 
of  unhappy  wretches  perifh  for  want.     2.  Another 
caufe  of  the  fcarcity  of  grain  in   this  empire,  is  the 
prodigious  confumpt  of  it  in  the  compolition  of  wines, 
and  a  fpirituous  liquor  called  rack.     But  though  go- 
vernment is  well  apprifed  that  this  is  one  of  the  prin- 
cipal fources  of  famine  throughout  the  empire,  it  ne- 
ver employed  means  Sufficient  to  prevent  it.     Procla- 
mations indeed   have  frequently    been  iffued,  prohi- 
biting the  diflillation  of  rack  ;  and  the  appointed  offi- 
cers will  vifit  the  flill-houfes  and  deflroy  the  furnaces 
if  nothing  is  given  them  ;  but  on  flipping  fome  money 
into  their  hands,  they  fhut  their  eyes,  and  go  fome- 
where  elfe  to  receive  another  bribe.     "When  the  man- 
darin himfelf  goes  about,  however,  thefe  diflillers  do 
not  efcape  quite  fo  eafily,  the  workmen  being  whip- 
ped and  imprifoned,  after  which  they  are  obliged  to 
*S  fh  I      carry  a  kind  of  collar  called  the  Cangue* ;  the  mailers  are 
No.'  74.      likewife  obliged  to  change  their  habitations  and  con- 
ceal themfelvcs  for  a  fhort  time,  after  which  they  ge- 
nerally refume  their  operations.    It  is  impoffible,  how- 
Vol.  IV. 


ver,  that  any  method  of  this  kind  can  prove  effec-  Chlm.  ^ 
tiial  in  fupprefling  thefe  manufactories  while  the  li-  ~v 
quors  themfelves  are  allowed  to  be  fold  publicly;  and 
againft  this  there  is  no  law  throughout  the  empire. 
Our  author,  however,  juftly  obferves,  that  in  cafe  of 
a  prohibition  of  this- kind,  the  grandees  would  be  ob- 
liged to  deny  themfelves  the  ufe  of  thefe  luxuries, 
which  would  be  too  great  a  facrifke  for  the  good  of 
the  empire.  33 

The  population  of  China  is  fo  great,  in  compari-  immenfe 
fon  with  that  of  the  European  countries,  that  the  ac-  population, 
counts  of  it  have  generally  been  treated  as  fabulous  by 
the  weftern  nations  ;  but  by  an  accurate  investigation 
of  fome  Chinefe  records  concerning  the  number  of 
perfons  liable  to  taxation  throughout  the  empire,  M. 
Groiier  has  fhowed  that  it  cannot  be  lefs  than  200 
millions.     For  this  extraordinary  population  he  ailigns 
the  following  caufes.     1.  The  Strict  obfevance  of  fi- 
lial duty  throughout  the  empire,  and  the  prerogatives 
of  fraternity,  which  make  a  fon  the  mofl  valuable  pro- 
perty of  a  father.     2.  The  infamy  attached  to  the  me- 
mory of  thofe  who  die  without  children.     3.  The  uni- 
verfal  cuftom  by  which  the  marriage  of  children  be- 
comes the  principal  concern  of  the  parents.     4.  The 
honours  beftowed  by  the  flate  on  thofe  widows  who 
do  not  marry  a  fecond  time.     5.  Frequent  adoptions, 
which  prevent  families  from  becoming  extinct.     6. 
The  return  of  wealth  to  its  original  flock  by  the  dis- 
inheriting of  daughters.      7.  The  retirement  of  wives, 
which  renders  them  more   complaifant  to  their  huf- 
bands,  faves  them  from  a  number  of  accidents  when 
big  with  child,  and  conflrains  them  to  employ  them- 
felves in  the   care  of   their  children.     8.  The  mar- 
riage of  foldiers.     9.  The  fixed  itate  of  taxes  ;  which 
being  always  laid  upon  lands,  never  fall  but  indirectly 
on  the  trader  and  mechanic.     10.  The  fmall  number 
of  failors  and  travellers,      n.  To  thefe  may  be  added 
the  great  number  of  people  who  refide  in  China  only 
by  intervals  ;  the  profound  peace  which  the  empire 
enjoys  ;   the  frugal  and  laborious  manner  in  which  the 
great  live ;  the  little  attention  that  is  paid  to  the  vain 
and  ridiculous  prejudice  of  marrying  below  one's  rank; 
the  ancient  policy  of  giving  diflindtion  to  men  and  not 
to  families  ;  by   attaching   nobility  only   to  employ- 
ments and  talents,  without  fufFering  it  to  become  he- 
reditary.    And,  12.  laftly,  A  decency  of  public  man- 
ners, and  a  total  ignorance  of  Scandalous  intrigues  and 
gallantry.  59 

The  government  of  China,  according  to  the  Abbe  Unlimited 
Grofier,  is  purely  patriarchal.     The  emperor  is  more  authority- 
unlimited  in  his  authority  than  any  other  potentate  on  of  the  eitt" 
earth  ;  no  Sentence  of  death,  pronounced   by  any  of  Peron 
the   tribunals  can    be   executed  without  his  confent, 
and  every  verdict  in  civil  affairs  is  Subject  to  be  reviSed 
by  him ;  nor  can  any  determination  be  of  force  until 
it  has  been  confirmed  by  the  emperor  :  and,  on  the 
contrary,  whatever  Sentence  he  paries  is  executed  with- 
out delay  ;  his  edicts  are  refpected  throughout  the  em- 
pire as  if  they  came  from  a  divinity  ;  he  alone  has  the 
difpolal  of  all  offices,  nor  is  there  any  fuch  thing  as 
the  purchafe  of  places  in  China  ;   merit,  real  or  ftip- 
pofed,  raifes  to  an  office,  and  rank  is  attached  to  it  on- 
ly.    Even  the  fucceffion  to  the  throne  is  not  altoge- 
ther hereditary.     The  emperor  of  China  has  a  power 
of  c hoofing  his  own  fucceflbr  without  confulting  any 
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0'  ins  nobility;  and  can  {elect  one  not  only  from  a- 
niong  his  own  children,  but  even  from  the  body  of  his 
people  ;  and  there  have  been  ieveral  inftances  of  his 
making  ufe  of  this  right :  and  he  has  even  a  power  of 
altering  the  fucceihon  after  it  has  once  been  fixed,  in 
cafe  the  perfon  pitcned  upon  does  not  behave  towards 
him  with  proper  refpect.  The  emperor  can  alfo  pre- 
vent the  princes  of  the  blood  from  excrciling  the  title, 
with  which,  according  to  the  conftitution  of  the  em- 
pire, they  are  inverted.  They  may  indeed,  notwith- 
standing this  pod'efs  their  hereditary  dignity;  in  which 
cafe  they  are  allowed  a  revenue  proportioned  to  their 
high  birth,  as  well  as  a  palace,  ohicers,  and  a  court ; 
but  they  have  neither  induence  nor  power,  and  their 
authority  is  lower  than  that  of  the  meaneft  manda- 
rin. 

The  mandarins  are  of  two  claffes,  viz..  rhnfp  nf  lpt_ 

of  different  ters,  and  the  inferior  fort,  ftyled  mandarins  of  arms. 

claffes.  The  latter  by  no  means  enjoy  the  fame  conlideration 
with  the  former  fort ;  indeed  in  China  the  literati  are 
highly  honoured,  and  to  their  influence  M.  Grolier 
fuppofes  that  we  may  in  a  great  meafure  afcribe  the 
mildnefs  and  equity  of  the  government;  though  he 
thinks  that  the  balance  may  incline  rather  too  much 
in  their  favour.  Several  degrees,  anfwering  to  thofe 
of  bachelor,  licentiate,  and  doctor,  muft  be  palled 
through  before  one  can  attain  to  the  dignity  of  a  man- 
darin of  letters  ;  though  fometimes,  by  the  favour  of 
the  emperor,  it  is  conferred  on  thofe  who  have  attain- 
ed only  the  two  £rft  degrees :  but  even  the  perfons 
who  have  gone  through  all  the  three,  enjoy  at  firlt 
only  the  government  of  a  city  of  the  fecond  or  third 
clafs.  "When  feveral  vacancies  happen  in  the  govern- 
ment of  cities,  the  emperor  invites  to  court  a  corre- 
fponding  number  of  the  literati,  whofe  names  are 
written  down  in  a  lift.  The  names  of  the  vacant  go- 
vernments are  then  put  into  a  box,  raifed  fo  high  that 
the  candidates  are  able  only  to  reach  it  with  their 
hands  ;  after  which  they  draw  in  their  turns,  and  each 
is  appointed  governor  of  the  city  whofe  name  he  has 
drawn. 

There  are  eight  orders  of  thefe  mandarins  in  China. 
1.  The  calao,  from  whom  are  chofen  the  minifters  of 
ftate,  the  prelidents  of  the  fupreme  courts,  and  all  the 
fuperior  officers  among  the  militia.  The  chief  of  this 
order  prefides  alfo  in  the  emperor's  council,  and  en- 
joys a  great  (hare  of  his  confidence.  2.  The  tc-hiofe, 
or  man  of  acknowledged  ability,  is  a  title  beftowed 
upon  every  mandarin  of  the  fecond  rank  ;  and  from 
thefe  are  felected  the  viceroys  and  prefidents  of  the 
fupreme  council  in  the  different  provinces.  3.  The 
tchong-tcbuso,  or  fchool  of  mandarins,  act  as  fecretaries 
to  the  emperor.  4.  Y-tchue?i,-tao.  Thefe  keep  in  re- 
pair the  harbours,  royal  lodging-houfes,  and  barks, 
which  belong  to  the  emperor,  unlefs  particularly  en- 
gaged in  fome  other  office  by  his  order.  5.  The  ping- 
pi-tao  have  the  infpedlion  of  the  troops.  6.  The  tnu- 
tien-hao  have  the  care  of  the  high- ways.  7.  The  ho- 
tao  fuperintend  the  rivers.  8.  The  haz-tao  infpect  the 
fea-coafts. 

Thus  the  whole  adminiftration  of  the  Chinefe  em- 
pire is  intrufted  to  the  mandarins  of  letters  ;  and  the 
homage  paid  by  the  common  people  to  every  manda- 
rin in  office,  almoft  equals  that  paid  to  the  emperor 
Jumfejf.     This  indeed  flows  from  the  nature  of  their. 


government 


In  China  it  is  a  received  opinion  that     China. 

the  emperor  is  the  father  of  the  whole  empire  ;   that  ' * ' 

the  governor  of  a  province  is  the  father  of  that  pro- 
vince ;  and  that  the  Mandarin  who  is  governor  of  a 
city  is  alfo  the  father  of  that  city.  This  idea  is  pro- 
ductive of  the  higheft  refpect  and  fubmiliion,  which  is 
not  at  all  leffened  by  their  great  number  ;  for  though 
tbe  mandarins  of  letters  amount  to  more  than  14,000 
the  fame  refpecl:  is  paid  to  every  one  of  them. 

The  mandarins  of  arms  are  never  indulged  with  any 
fiiare  in  the  government  of  the  ftate  ;  however,  to  at- 
tain to  this  dignity,  it  is  alfo  neceffary  to  pais  through 
the  degrees  of  bachelor,  licentiate,  and  doctor  of  arms. 
The  accompliihments  neceifary  for  a  mandarin  of  arms 
are,  ftrength  of  body,  with  ability  and  readinefs  in  per- 
forming the  various  military  exercifes,  and  compre- 

an  examination  on  thefe  fubje&s  muft  be  undergone 
before  the  candidate  can  obtain  the  wifhed  for  dig- 
nity. 6l 

The  mandarins  of  arms  have  tribunals,  the  members  Tribunalof 
of  which  are  felected  from  among  their  chiefs  ;  and  tne  manda- 
among  thefe  they  reckon  princes,  counts,  and  dukes  ;  rins  of 
for  all  thefe  dignities,  or  fomething  equivalent  to  them,  arms° 
are  met  with  in  China.     The  principal  of  thefe  tribu- 
nals is   held    at  Peking,  and  confifts  of  five  claffes. 

1.  The  mandarins  of  the  rear-guard,  called  heou-fou. 

2.  Of  the  left  wing,  or  tfa-fou.  3.  Of  the  right  wing, 
or yeou-feou.  4.  Of  the  advanced  main-guard,  or  te- 
hong-fou,  5.  Of  the  advanced  guard,  or  tjien-fou.  Thefe 
five  tribunals  are  fubordinate  to  one  named  iong-tching- 

fou;  the  prefident  of  which  is  one  of  the  great  lords  of 
the  empire,  whofe  authority  extends  over  all  the  mili- 
tary men  in  the  empire.  By  his  high  dignity  he  could 
render  him f elf  formidable  even  to  the  emperor  ;  but  to 
prevent  this  inconvenience,  he  has  for  his  affeilbr  a 
mandarin  of  letters,  who  enjoys  the  title  and  exercifes 
the  function  of  fuperintendant  of  arms*  He  muft  al- 
fo take  the  advice  of  two  infpectors  who  are  named  by 
the  emperor  ;  and  when  thefe  four  have  agreed  upon 
any  meafure,  their  refolution  muft  ftill  be  fubmit- 
ted  to  the  revifal  of  an  higher  court  named  P'mg-pou, 
which  is  entirely  of  a  civil  nature.  The  chief  of  thefe 
mandarins  is  a  general  of  courfe,  whofe  powers  are  e- 
quivalent  to  thofe  of  our  commanders  in  chief;  and 
below  him  are  other  mandarins  who  act  as  fubordinate 
officers.  .    . 

Thefe  two  claffes  of  mandarins  compofe  what  is 
called  the  nobility  of  China  ;  but  as  we  have  already 
hinted,  their  office  is  not  hereditary  ;  the  emperor  a-  - 
lone  continues  or  confers  it.  They  have  the  privilege 
of  remonftrating  to  the  emperor,  either  as  individuals 
or  in  a  body,  upon  any  part  of  his  conduct  which  ap- 
pears contrary  to  the  interefts  of  the  empire.  Thefe 
remonftrances  are  feldom  ill  received^  though  the  fove-  - 
reign  complies  with  them  only  when  he  himfelf  thinks 
proper.  The  number  of  literary  mandarins  in  China  is 
computed  at  upwards  of  14,000 ;  and  thofe  of  arms  at 
18,000;  the  former,  however,  are  confidered  as  the 
principal  body  in  the  empire ;  and  this  preference  is 
thought  to  damp  the  military  ardour  of  the  nation  in 
general,  and  to  be  one  caufe  of  that  weaknefs  in  war  v 
for  which  the  Chinefe  are  remarkable.  63 

The  armies  of  this  empire  are  proportioned  to  its  Military 
vaft  extent  and  population  ;  being  computed  in  time  force' 
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of  peace  at  more  than  700,000.  Their  piy  amounts 
to  about  twopence  half-penny  and  a  meafure  of  rice 
per  day,  though  fome  or  them  have  double  pay,  and 
the  pay  of  a  horfeman  is  double  that  of  a  foot-foldier  ; 
the  emperor  furniihes  a  horfe,  and  the  horfeman  re- 
ceives two  meafur.es  of  fmall  beans  for  his  daily  fub- 
frftence  ;  the  arrears  of  the  army  being  punctually  paid 
up  every  three  months. 

The  arms  of  a  horfeman  are,  a  helmet,  cuirafs,  lance, 
and  fabre  ;  thofe  of  a  foot-foldier  are  a  pike  and  fabre  ; 
fome  have  fufees,and  others  bows  and  arrows.  All 
thefe  are  carefully  infpected  at  every  review  ;  and  if 
any  of  them  are  found  in  the  leaf!  rufted,  orotherwife 
in  bad  condition,  the  poflefTor  is  inftantly  punilhed  ;  if 
a  Chinefe,  with  30  or  40  blows  of  a  flick;  or,  if  a 
Tartar,  with  as  many  lathes. 

Though  the  ufe  of  gun-powder  is  certainly  very 
ancient  in  China,  it  appears  to  have  been  afterwards 
totally  loft,  at  leaft  fire-arms  feem  to  have  been  almoft 
entirely  unknown  fome  centuries  ago.  Three  or  four 
cannon  were  to  be  feen  at  that  time  about  the  gates  of 
Nanking  ;  but  not  a  fmgle  perfon  in  China  knew  how 
to  make  ufe  of  them  ;  fo  that,  in  1621,  when  the  city 
of  Macao  made  a  prefent  of  three  pieces  of  artillery 
to  the  emperor,  it  was  found  neceffary  alio  to  fend 
three  men  to  load  them.  The  utility  of  thele  wea- 
pons was  quickly  perceived  by  the  execution  which  the 
three  cannon  did  againft  the  Tartars,  at  that  time  ad- 
vanced as  far  as  the  great  wall.  When  the  invaders 
threatened  to  return,  the  mandarins  of  arms  gave  it  as 
their  opinion,  that  cannons  were  the  belt  arms  they 
could  make  ufe  of  againft  them.  They  were  then 
taught  the  art  of  calling  cannon  by  F,  Adam  Schaal 
and  Verbieft,  two  Jefuit  miffionaries,  and  their  artil- 
lery was  increafed  to  the  number  of  320  pieces; 
at  the  fame  time  that  they  were  inftructed  in  the  me- 
thod of  fortifying  towns,  and  conftructing  fortrefTes 
and  other  buildings  according  to  the  rules  of  modern 
architecture. 

The  belt  foldiers  in  China  are  procured  from  the 
three  northern  provinces,  the  others  being  feldom 
called  forth,  but  allowed  to  remain  at  peace  with  their 
families  :  indeed  there  is  not  often  occafion  for  exert- 
ing their  military  talents,  unlefs  it  be  in  the  quelling 
of  an  infurrection,  when  a  mandarin  or  governor  ufu- 
ally  accompanies  them.  They  march  in  a  very  tu- 
multuous manner,  but  want  neither  fkill  nor  agility  in 
performing  their  different  evolutions.  They,  in  ge- 
neral, handle  a  fabre  well,  and  ihoot  very  dexteroufly 
with  bows  and  arrows.  There  are  in  China  more  than 
2000  places  of  arms;  and  through  the  different  pro- 
vinces there  are  difperfed  about  3000  towers  or  caftles, 
all  of  them  defended  by  garrifons.  Soldiers  continu- 
ally mount  guard  there  ;  and  on  the  firfc  appearance 
of  tumult,  the  neareft  centinel  makes  a  fignal  from 
the  top  of  the  tower,  by  hoifting  a  flag  in  the  day 
time,  or  lighting  a  torch  in  the  night  ;  when  the 
neighbouring  garrifons  immediately  repair  to  the  place 
where  their  prefence  is  necellary. 

The  principal  defence  of  the  empire  againft  a  fo- 
reign enemy  is  the  great  wall  which  feparates  China 
from  Tartary,  extending  more  than  1500  miles  in 
length,  and  of  fuch  thicknefs  that  fix  horfeman  may 
eafily  ride  abreaft  upon  it.  It  is  flanked  with  towers 
two  bow-fhots  diftant  from  one  another  ;  and  it  is  faid 


that  a  third  of  the  able  bodied  men  in  the  empire 
were  employed  in  conftructing  it.  The  workmen 
were  ordered,  under  pain  of  death,  to  place  the  ma- 
terials fo  clofely,  that  not  the  leaft,,  entrance  might  be 
afforded  for  any  inftrument  of  iron  ;  and  thus  the 
work  was  conftructed  with  fuch  foiidity,  that  it  is  ftill 
almoft  eniire,  though  2000  years  have  elapfed  fince  it 
was  conftructed.  This  extraordinary  work  is  carried 
on  not  only  through  the  low  lands  and  valleys,  but  0- 
ver  hills  and  mountains  ;  the  height  of  one  of  which 
was  computed  by  F.  Verbieft  at  1236  feet  above  the 
level  of  the  fpot  where  he  flood.  According  to  F. 
Martini  it  begins  at  the  gulf  of  Lea-tong,  and  reaches 
to  the  mountains  near  the  city  of  Kin  on  the  yellow 
river  ;  between  which  places  it  meets  with  no  interrup- 
tion except  to  the  north  of  the  city  ofSuenin  the 
province  of  Pecheli,  where  it  is  interrupted  by  a 
ridge  of  hedious  and  inacceilible  mountains,  to  which 
it  is  clofely  united.  It  is  likewife  interrupted  by  the 
river  Hoang-ho  ;  tut  for  others  of  an  inferior  fize, 
arches  have  been  conftructed,  through  which  the  wa- 
ter paffes  freely.  Mr  Bell  informs  us,  that  it  is  car- 
acid  acrofs  rivers,  and  overthe  tops  of  the  higheft  hills, 
without  the  kail  interruption,  keeping  nearly  along 
that  circular  range  of  barren  rocks  which  inclofes  the 
country;  and,  after  running  about  1200  miles,  ends 
in  impalTable  mountains  and  fandy  deferts.  The  foun- 
dation confifts  of  large  blocks  of  Hone  laid  in  mortar ; 
but  all  the  reft  is  of  brick.  The  whole  is  fo  firong; 
and  well  built,  that  it  fcarcely  needs  any  repairs  ;  and, 
in  the  dry  climate  in  which  it  Hands,  may  remain  in 
the  fame  condition  for  many  ages.  When  carried  0- 
ver  fteep  rocks,  where  no  horfe  can  pafs,  it  is  about  15 
or  20  feet  high  :  but  when  running  through  a  valley, 
or  croflmg  a  river,  it  is  about  30  feet  high,  with  fquare 
towers  and  embrafures  at  equal  dill ances.  The  top  is 
flat,  and  paved  with  cut  ftone  ;  and  where  it  rifes  over 
a  rock  or  eminence,  there  is  an  afcent  made  by  an 
eafy  ftone-ftair.  "  This  wall  (our  author  adds)  was 
begun  and  completely  fmifhed  in  the  fhort  fpace  of  five 
years  ;  and  it  is  reported,  that  the  labourers  flood  fo 
clofe  for  many  miles,  that  they  could  hand  the  mate- 
rials from  one  to  another.  This  feems  the  more  pro- 
bable, as  the  rugged  rocks  among  which  it  is  built 
muft  have  prevented  all  ufe  of  carriages;  and  neither 
clay  for  making  bricks,  nor  any  kind  of  cement,  are 
to  be  found  among  them." 

The  whole  civil  government  of  China  is  managed 
by  the  following  courts.  1.  The  emperor's  grand 
council,  compofed  of  all  the  miniilers  of  Hate,  preli- 
dents  andafiellbrs  of  the  fix  fovcreign  courts,  and  of 
three  others,  to  be  afterwards  rnciuioned.  This  is  ne- 
ver alfembled  but  on  affairs  of  the  greateft  impoi  tance  ; 
the  emperor's  private  .council  being  lubftituted  to  it 
in  all  cafes  of  fmaller  moment.  2.  The  chief  of  the 
other  courts  furniihes  mandarins  for  the  different  pro- 
vinces, warches  over  their  conduct,  and  keeps  a  journal 
of  their  tranfactions,  and  informs  the  emperor  of  them, 
who  rewards   or   puniihes    according  to  the  report  he 
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This  fecond  tribunal,  which  may  be  called  a  kind 
of  civil  inquitition,  is  fubdivided  into  four  others  ;  the 
firil  entrnftcd  with  the  care  of  feiecting  thofe  who,  on 
account  of  their  learning  or  other  good  properties,  arc 
capable  of  filling  the  offices  of  government ;  the  fecond 
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Cair.a.  appointed  to  take  care  of  the  conduct  of  the  mandarins ; 
the  third  affixing  the  fealsto  the  different  public  acts, 
giving  the  feals  to  mandarins,  and  examining  thoio  of 
the  different  difpatches  ;  while  the  fourth  enquires  in- 
to the  merit  of  the  grandees  of  the  empire,  not  ex- 
cepting the  princes  of  the  imperial  blood  themfelves. 
The  principal  fovereign  court  to  which  thefe  four  laft 
are  fubordinate  is  called  Lli-pou. 

2.  Hau-pou,  or  the  grand  treaSurer,  fuperintends  all 
the  finances  of  the  Rate  ;  is  the  guardian  and  protec- 
tor of  the  treafures  and  dominions  of  the  emperor, 
keeping  an  account  of  his  revenues,  ire.  fupenntend- 
ing  the  management  and  coining  of  money  ;  the  pub- 
lic magazines,  cuftom-houfes  ;  and,  laflly,  keeping  an 
exact  regifter  of  all  the  families  in  the  empire.  To 
nflilt  this  court,  14  others  are  appointed  throughout 
the  different  provinces  of  the  empire. 

3.  Li-pou,ot  the  court  of  ceremonies, 
undoubted  fact  (fays  M.  Grofier),  that 
form,  in  part,  the  bafe  of  the  Chinefe  government. 
This  tribunal  therefore  takes  care  to  fupport  them, 
and  enforce  their  observance;  itinSpects  alio  the  arts 
and  Sciences.  It  is  confulted  by  the  emperor  when  he 
deligns  to  confer  particular  honours  ;  takes  care  of  the 
annual  Sacrifices  offered  up  by  him,  and  even  regu- 
lates the  entertainments  which  he  gives  either  to 
Strangers  or  his  own  Subjects.  It  alSo  receives  and 
entertains  foreign  ambaffadors,  and  preferves  tranquil- 
lity among  the  different  religious  Sects  in  the  empire. 
It  is  affifled  by  four  inferior  tribunals. 

4.  Ping-pon,  or  the  tribunal  of  arms,  comprehends- 
in  its  jurisdiction  the  whole  militia  of  the  empire  ;  in- 
specting alfo  the  fortreiles,. magazines,  arfenals,  and 
ftore-houfes  of  every  kind,  as  well  as  the  manufacto- 
ries of  arms  both  offenfive  and  defenfive  ;  examining 
and  appointing  officers  of  every  rank.  It  is  compo- 
sed entirely  of  mandarins  of  letters  ;  and  the  four  tri- 
bunals depending  upon  it  confifl  alfo  of  literati." 

5.  The  houg-pou  is  the  criminal  bench  for  the  whole 
empire,  and  is  affiSted  by  14  fubordinate  tribunals. 

6.  The  cong-pcii,  or  tribunal  of  public  works,  fur' 
veys  and  keeps  in  repair  the  emperor's  palaces,  as  well 
as  thofeof  the  princes  and  viceroys,  and  the  buildings 
where  the  tribunals  are  held,  with  the  temples,  tombs- 
of  the  Sovereigns,  and  all  public   monuments.     It  has 
befides  the  Superintendence  of  the  Streets,  public  high- 
ways, bridges,  lakes,  rivers,  and  every  thing  relating 
either  to  internal-  or  foreign  navigation.  Four  inferior 
tribunals  aflift  in  the  difcharge  of  thefe  duties  ;  the< 
firSt  drawing  the  plans  of  public  works  :  the  Second 
directing  the  work-Shops  in  the  different  cities  of  the- 
empire  ;  the  third  Surveying   the  caufeways,    roads, 
bridges,  canals,  &c. ;  and  the  fourth  taking  care  of 
the  emperor's  palaces,  gardens,  and  orchards,  and  re-  - 
ceiving  their  produce. 

All  thofe  tribunals  are  compoSed,  one  half  of  Chi- 
nefe, and  the  other  of  Tartars  ;  and  one  of  the  pre- 
sidents of  each  Superior  tribunal  is  always  a  Tartar 
born.  None  of  the  courts  above  deScribed,  however,- 
has  abSolute  authority  even  in  its  own  jurisdiction  ; 
nor  can  itsdecifions  be  carried  into  execution  without 
the  concurrence  of  another  tribunal,  and  fometimes  of 
feveral  others.  The  fourth  tribunal,  for  inftance,  has 
indeed  under  its  jurisdiction  the  whole  troops  of  the 
•nrpire  ;,but  the  payment  of  them  is  entrufled  with 
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the  Second,  while  the  Sixth  has  the  care  of  the  arms,     C\§pz* 
tents,  chariots,  barks,  and  Stores  neceffary  for  military  " 
operations ;  fo   that  nothing  relative  to  thefe  can  be 
put  in  execution  without  the  concurrence  of  all  the 
three  tribunals; 

To  prevent  any  lawful  combination  among  the  Cenfonn 
tribmials,  each  has  its  ceufor  appointed.  This  is  an 
officer  whofe  duty  is  merely  to  watch  over  the  pro- 
ceedings of  the  court,  without  deciding  upon  any 
thing  himSelf.  He  affifts  therefore  at  all  affemblies, 
reviles  all  their  acts,  and  without  acquainting  the  court- 
in  the  leaft  with  either  his  Sentiments  or  intentions, 
immediately  inSorms  the  emperor  of  what  he  jud- 
ges to  be  amifs.  He  likewife  gives  information  of  the 
behaviour  of  the  mandarins,  either  in  the  public  ad- 
ministration of  affairs,  or  in  their  private  conduct  ; 
nay,  Sometimes  he  will  not  Scruple  to  reprimand  the 
emperor  for  what  he  fuppofes  to  be  erroneous  in  his 
conduct. 

Thefe  cenfors  are  never  removed  from  their  places 
but  in  order  to  be  promoted  ;  and  thus,   holding    their 
offices  for  life,  they  have  the  greater  courage  to  fpea'k- 
out  when  they    obServe  any    impropriety    or  abuSe. 
Their  accuSation  is  Sufficient  to  Set  on  foot  an  inquiry, 
which  generally  leads  to  a  proof;  in  which  cafe  the 
accufed  is  discharged  Srom  his  office,    and   never  held - 
in  any  estimation  afterwards.     The  complaints  of  the, 
cenfors,  however,  are  referred  to  the  very  tribunals  a- 
gainft  whofe  members  they  complain  ;  though,  being 
afraid  of  an  accuSation   themSelves,  they  very  Seldom 
paSs  Sentence  againSt  the  accufers. 

Befides  all  this,  the  cenfors  alfo  form  a  tribunal  of" 
their  own,  named  tou-tche-yven.     Its  members  have  a 
right  of  remonstrating  with  the  emperor,  whenever  his 
own  intereft  or  that  of  the  public  renders  it  neceflary. 
They  infpect  all  lawyers  and  military  men  in  public 
employments.     "  In  lhort  (Says  M.  Grofier),  they 
are,  morally  Speaking,  placed  between  the  prince   and 
the  mandarins  ;  between  the  mandarines  and  the  peo- 
ple ;  between  the  people  and  families  ;   between  fami- 
lies and  individuals;  and   they  generally  unite  to  the' 
importance  of  their  office   incorruptible  probity  and 
invincible  courage.     The  fovereign  may,  if  he  pro- 
ceeds to  rigour,  take  away  their  lives  ;  but  many   of - 
them  have  patiently  fuffered  death,  rather  than  betray  - 
the  caufe  of  truth,  or  wink  at  abufes.     It  is  not  fuf-  - 
ficient  therefore  to  have  got  rid  of  one,  they  muff  all  be- - 
treated  in  the  fame  manner;  the  laft  that  might  be  Spared 
would  tread  in  theSamefteps  with  no  lefs  reSolution  than  - 
thoSe  who  went  beSore  him.     In  the  annals  oSno  nation 
do  we  find  an  example  of  fuch  a  tribunal,  yet  it  appears- 
to  be  neceffary  in   all,  without  exception.     We  muft 
not,  however,  imagine,  that  the  privileges  of  a  cenfor- 
gave  him  aright  to  forget  his  duty  to  his  fovereign, 
or  to  communicate  to  the  public  thofe  remarks  which : 
he  takes  the  liberty  of  making  to  him  :  were  he  only- 
to  give  the  leaft  hint  of  them  to -his  colleagues,  he- 
would  be  punifhed   with  death  ;  and  he  would  Share  - 
the  fame  fate  did  he,   in  any  of  his    representations, 
Suffer  a  Single  word,  inconfiftent  with  moderation  or 
refpect,  to  efcape  him."  0g  ■ 

There  are  Still  two  other  courts  in  China,   both  of  Twocourt? 
them  peculiar  to  the  empire,  which,  deferve  to  be  men-  peculiar  t-s 
tioned.     The  firft  is  that  of  princes;  and  which,  in  t*ina- 
conformity  with  its  title,  is  compofed  of  princes   only.- 
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In  the  registers  of  this  tribunal  are  inferibed  the  names 
of  all  the  children  of  the  imperial  family  as  foon  as 
they  are  born ;  and  to  thefe  are  alfo  configned  the 
dignities  and  titles  which  the  emperor  confers  upon 
them.  This  is  the  only  tribunal  where  the  princes 
can  be  tried  ;  and  here  they  are  abfolved  or  punithed 
according  to  the  pleafure  of  the  judges. 

The  other  tribunal  is  that  of  hiitory,  called  by  the 
Chinefe  han-lin-yvan.  It  is  compofed  of  the  greateil 
geniufes  of  the  empire,  and  of  men  of  the  molt  pro- 
found erudition.  Thefe  are  entruited  with  the  edu- 
cation of  the  heir  apparent  to  the  throne,  and  the 
compilation  and  arrangement  of  the  general  hiftory  of 
the  empire;  which  lalt  part  of  their  office  renders 
them  formidable  even  to  the  emperor  himfelf.  From 
this  body  the  mandarins  of  the  firit  clafs,  and  the  pre- 
sidents of  the  fupreme  clafs,  are  generally  chofen. 

The  bafis  of  all  the  civil  laws  of  the  Chinefe  is  fi- 
lial piety.  Every  mandarin,  who  is  a  governor  either 
of  a  province  or  city,  mult  inltruct  the  people  aflem- 
bled  round  him  twice  a  month,  and  recommend  to. 
them  the  obfervance  of  certain  falutary  rules,  which. 
are  fummed  up  in  a  few  ihort  fentences,  and  fuch  as 
no  per fon  can.  ever  be  fuppofed  capable  of  forget- 
ting. 

The  Chinefe  are  allowed  only  to  have  one  wife,  whofe 
rank  and  age  mult  be  nearly  equal  to  that  of  their  huf- 
bands  ;  but  they  are  allowed  to  have  feveral  concubines, 
whom  they  may  admit  into  their  houfes  without  any  for- 
mality, afterpayingtheparents  afumofmoney,  and  en- 
tering into  a  written  engagement  to  n£e  their  daugh- 
ters well.  Thefe  concubines,  however,  areallinfub- 
jection  to  the  lawful  wife  ;  their  children  are  confider- 
ed  as  heirs  ;  theyaddrefs  her  as  mother,  and  can  give, 
this  title  to  her  only.  A  perfon  that  has  once  been 
married,  whether  man  or  woman,  may  lawfully  marry  • 
again,  but  it  is  then  no  longer  neceifary  to  itudy  e- 
quality  of  age  or  condition.  A  man  may  choofe  his. 
fecond  wife  from  among  his  concubines  ;  and,  in  alb 
cafes,  this  new  marriage  requires  very  few  formalities.- 
A- widow  is  abfolute  miftrefs  of  herfelf,  and  can  nei- 
ther be  compelled  by  her  parents  to  marry  again,  nor; 
to  continue  in  a  itate  of  widowhood,  contrary  to  her 
own  inclination.  Thofe  of  moderate  rank,,  however,. 
who  have  no  children,,,  do  not  enjoy  the  fame  privilege,-. 
as  the  parents  of  the  former  hufband  can  difpofe  of 
her  in  marriage,  not  only  without  her  confent,.but 
without  her  knowledge.  The  law  authorifes  the  dif-. 
pofal  of  them  in  this  manner,  in  order  to  indemnify 
the  relations  of  the  deceafed  hufband  for  the  money 
they  may  have  colt  him.  If  the  wife  is  left  big 
with  child,  this  cannot  take  place,  until  me  is  de-- 
livered  ;  nor  can  it  be  done  at  all  if  fhe  brings  forth 
a  fon.  There  are  likewife  two  exceptions  ;  1.  when 
the  parents  of  the  widow  affign  her  a  proper  mainte- 
nance ;  and,- 2.  if  the  widow  embraces  a  religious  life, 
and  becomes  a  bonzefTe. 

Divorces  are  allowed  in  China  in  cafes  of  adultery,, 
mutual  diilike,  incompatibility  of  tempers,  jealoufy, 
&c.  No  hufband,  however,  can  put  away  or  fell  his 
wife  until  a  divorce  is  legally  obtained  ;  and  if  this  re- 
gulation be  not  itrictly  obferved,  the  buyer  and  feller 
become  equally  culpable.  If  a  wife,  lawfully  married, 
privately  withdraws  herklf  from  her  hufoaud,  he  may 


immediately  commence  an  action  at  law  ;  by  the  fen- 
tence  of  which  ilie  becomes  his  Have,  and  he  is  at  li- 
berty to  fell  her  to  whom  he  pleafes.  On  the  other 
hand,  if  an  hufband  leaves  his  wifefor  three  years,  fhe 
is  at  liberty,  after  laying  her  cafe  before  the  manda- 
rins, to  take  another  hufband  ;  but  if  fhe  were  to  an- 
ticipate their  confent,  ilie  would  be  liable  to  a  fevere 
puniihment. 

Marriage  is  deemed  illegal  in  China  in  the  follow- 
ing cafes.  1.  If  a  young  woman  has  been  betrothed 
to  a  young  man,  and  prefents  have  beengiven  and  re- 
ceived by  the  parents  of  the  intended  hufband  and 
wife.  2.  If  in  the  room  of  a  beautiful  young  wo- 
man another  be  fubltituted  of  a  difagreeable  figure  ; 
or  if  the  daughter  of  a  free  man  marry  his  Have  ;  or 
if  any  one  give  his  Have,  to  a  free  woman,  pretending 
to  her  parents  that  he  is  his  fon  or  relation.  In  all 
thefe  cafes  the  marriage  is  null  and  void  ;  and  all  thofe 
who  have  had  any  ihare  in  making  up  the  match  are 
feverely  punifhed. 

3.  Any  mandarin  of  letters  is  forbidden  to  form  an- 
alliance  with  any  family  reiiding  in  the  province  or  city 
of  which  he  is  governor. 

4.  No  Chinefe  youth  can  enter  into  a  Itate  of  mar- 
riage during  the  time  of  mourning  for  his  father  or 
mother;  and  if  promifes  have  been  made  before,  they 
ceafe  immediately  on  that  event  taking  place.  After 
the  ufual  time  of  mourning  is  expired,  however,  the 
parents  of  the  intended  bride  are  obliged  to  write  to 
thofe  of  the  young  man,  putting  him  in  mind  of  his 
engagement. 

5.  Marriage  is  alfo  fufpended  when  a  family  expe- 
riences any  fevere  misfortune,  and  even  if  a  near  rela= 
tion  were  thrown  into  prifon  ;  though  this  may  be  fet 
afide,  provided  the  unfortunate  perfon  give  his  confent. 

6.  Two  brothers  cannot  marry  two  lifters ;  nor  is 
a  widower  at  liberty  to  marry  his  fon  to  the  daughter 
of  a  widow  whom  he  choofes  for  his  own  wife.  A 
man  is  alfo  forbidden  to  marry  any  of  his  ownrelations, 
however  diftant,  the  degree  of  confanguinity  maybe 
between  them.  . 

In  China  every  father  of- a  family  is  refponfible  for 
the  conduct  of  his  children,  and  even  of  his  dome- 
ftics  ;  ail  thofe  faults  being  imputed  to  him  which  it 
was  his  duty  to  have  prevented.  Every  father  lias  the 
power  of  felling  his  fon,  "  provided  (fays  the  law) 
the  fon  has  a  right  of  felling  himfelf."  This  cuftom, 
however,  is  barely  tolerated  among  the  middling  and 
inferior  ranks  ;  and  all  are  forbidden  to  fell  them  to 
comedians,  or  people  of  infamous  character,  or  ver^ 
mean  Itations. 

In  China  a  fon  remains  a  minor  during. the  whole 
lifetime,  and  is  even  liable  for  the  debts  contracted  by 
his  father,  thofe  from  gaming  only  excepted.  Adop- 
tion is  authorifed  by  law,  and  theadopted  child  imme- 
diately enters  into  all  the  rights  of  a  lawful  fon  5  only 
the  law  gives  a  right  to  the  father  of  making  a  few 
difpolitions  in  favour  of  his  real  children.  The  chil- 
dren, however,  whether  adopted  or  not,  cannot  fuc- 
ceed  to  the  dignity  or  titles  of  their  father,  though 
they  may  to  his  eltate.  The  emperor  alone  can  con- 
fer honours  ;  and  even  then  they  mult  be  religned 
when  the  perfon  attains  the  age  of  70;  though  this 
relignation  is  confidered  as  an  advice  rather  than  3 

law. 
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China,     law.     The  will  of  a  father  cannot  be  fet  afide  in  Cki- 
v-~-^-—   11a  on  account  of  any  informality;  nor   can  any  mo- 
ther in  this  empire  make  a  will. 

Though  the  Chinefe  laws  authorife  flavery,  yet  the 
power  of  the  mailer  extends  only  to  ihofe  matters 
which  concern  his  own  fervice  ;  and  he  would  be  pu- 
nifhed with  death  for  taking  advantage  of  his  power 
to  debauch  the  wife  of  his  Have. 

By  the  laws  of  China  hufbandmen  are  exempt  from 
the  payment  of  taxes  after  they  have  begun  to  till  the 
„2        earth  to  the  beginning  of  harveft. 
Criminal         In  criminal  matters  every  perfon  accufed  muft  be 
laws  in        examined  before  five  or  fix  tribunals  ;  and  whofe  en- 
>China.        qiiiries  are  directed  not  only  againft  him,  but  againft 
his  accufer,  and  the  witnefles  that  appear  in  thecaufe. 
He  is,  however,  obliged  to  remain  in  pvifon  during 
the  procefs:  "  but   (fays  M.     Groiier)   the  Chineie 
prifons  are  not  horrible  dungeons  like  thofe  of  fo  ma- 
ny other  nations  ;   they  are  fpacious,  and  have  even  a 
degree  of  convenience.     One  of  the  mandarins  is  ob- 
liged to  infpect  them  frequently  ;  and    this   he  does 
with  the  greater  punctuality,  as  he  muft  anfwer  for 
thofe  who  are  lick.     He  is  obliged  to  fee  them  pro- 
perly treated,  to  fend  for  phyiicians,  and   to   fupply 
them  with  medicines  at  the  emperor's  expeuce.     If 
any  of  them  dies,  he  mull  inform  the  emperor,  who 
perhaps  will  order  fome  of  the  higher  mandarins  to 
examine  whether  the/ormer  has  difcharged  his  duty 
faithfully  or  not. 
Method  of     The  llighteft  punilhment  in  China  is  the  baftinado; 
infli&ing     and  the  number  of  blows  is  to  be  determined  by  the 
the  bafti-     degree  of  the  offender's  guilt.     Twenty  is  the  loweft 
nado.  number ;  and  in  this  cafe  the  punilhment  is  conilder- 

ed  as  having  nothing  infamous  in  it,  but  being  only  a 
Ample  paternal  correction.  In  this  way  the  emperor 
foinetimes  orders  it  to  be  inflicted  on  his  courtiers; 
which  does  not  prevent  them  from  being  afterwards 
received  into  favour,  and  as  much  refpected  as 
before.  Every  mandarin  may  inflict  the  ballinado 
when  any  one  forgets  to  falute  him,  or  when  he  fits 
in  judgment  in  public.  The  inftrument  of  correction 
is  called  pau-tfe e,  and  is  a  piece  of  bamboo  a  little  flat- 
ted, broad  at  the  bottom,  and  polilhed  at  the  upper 
extremity,  in  order  to  manage  it  more  ealily  with  the 
hand.  When  the  panifhment  is  to  be  inflicted,  the 
magiftrate  fits  gravely  behind  a  table,  having  on  it  a 
baa;  filled  with  fmall  fticks,  while  a  number  of  petty 
officers  ftand  around  him,  each  furnifhed  with  thefe 
pan-tfecs,  and  waiting  only  for  his  fignal  to  make  ufe  of 
them.  The  mandarin  then  takes  out  one  of  the  little 
fticks  contained  in  the  bag,  and  throws  it  into  the  hall 
of  audience.  On  this  the  culprit  is  feized  and  flretch- 
ed  out  with  his  belly  towards  the  ground  ;  his  breech- 
es are  pulled  down  to  his  heels,  and  an  athletic  do- 
meftic  applies  five  fmart  blows  with  his  pan-tfee.  If 
the  judge  draws  another  fmall  flick  from  the  bag,  ano- 
ther officer  fucceeds,  and  bellows  five  more  blows ; 
and  fo  en  until  the  judge  makes  no  more  fignals. 
When  the  punifhment  is  over,  the  criminal  muft  throw 
himfelfon  his  knees,  incline  his  body  three  times  to 
the  earth,  and  thank  the  judge  for  the  care  he  takes 
of  his  education. 

For  faults  of  a  higher  nature,  the  carrying  of  a 
wooden  collar }  called  by  the  Portuguefe  the  cangue,  is 


The  canguf) 


inflicted.  This  machine  is  compof/ed  of  two  pieces  cf  Chhv* 
wood  hollowed  out  in  the  middle,  which,  when  pu 
together,  leave  fuflicient  room  for  the  neck.  Thefe 
are  laid  upon  the  fhoulders  of  the  criminal,  and  join-  fi 
ed  together  in  fuch  a  manner,  that  he  can  neither  fee  C0Har. 
his  feet  nor  put  his  hands  to  his  mouth  ;  fo  that  he  is 
incapable  of  eating  without  the  alfiftance  of  another. 
This  difagreeable  burden  he  is  obliged  to  carry  day 
and  night;  its  weight  is  from  50  to  200  pounds,  ac- 
cording to  the  enormity  cf  the  crime,  to  which  the 
time  of  carrying  it  is  alio  proportioned.  For  rob- 
bery, breaking  the  peace,  or  diflnrbing  a  family,  or 
being  a  notorious  gambler,  it  is  generally  carried  three 
months.  During  all  this  time  die  criminal  is  not  al- 
lowed to  take  ihelter  in  his  own  haute,  but  is  flaticned 
for  a  certain  fpace  of  time,  either  in  fome  public  fquare, 
the  gate  of  a  city  or  temple,  or  perhaps  e\  en  of  the  tri- 
bunal where  he  was  condemned.  On  the  expiration 
of  his  term  of  punilhment,  he  is  again  brought  be- 
fore the  judge,  who  exhorts  him  in  a  friendly  manner 
to  amend  ;  and  after  giving  him  20  found  blows  dif- 
chargeshim. 

Banifhment  is  infliction  for  crimes  of  a  nature  inferior  i?anifh- 
to  homicide,  and  the  duration  is  often  for  life,  if  the  ment.  &c 
criminals  be  fent  into  Tartary. .  Some  culprits  are 
condemned  to  drag  the  royal  barks  for  three  years, 
or  to  be  branded  in  the  cheeks  with  a  hot  iron,  indi- 
cating the  nature  of  their  tranfgreflions.  R.obbery  be- 
tween relations  is  more  feverely  punifhed  than  any 
other  ;  and  that  is  accounted  the  moil  atrocious  where 
younger  brothers  or  nephews  appropriate  tothemfelves 
beforehand  any  part  of  the  fuccefiion  in  which  they 
have  a  right  to  fhare  with  their  elder  brothers  or 
nephews.  ^ 

Information  againft  a  father  or  mother,  grandfather  pUnifh- 
or  grandmother,  uncle  or  eldeft  brother,  even  though  ment  of 
the  accufation  be  juft,  is  punifhed  with  100  blows  of  informers 
the  pan-tfee,  and  three  years  banifhment.     If  the  ac-  againft  Pa- 
cufation  be  falfe,  it  is  punifhed  with  death.     Defici- reilts' 
ency  in  proper  filial  refpect  to  a  father,  mother,  grand- 
father, or  grandmother,  is  punifhed  with  100  blows  of 
the  pan-tfee ;  abufive  language   to  thefe  relations  is 
death   by  ftrangling  ;  to  ftrike   them  is  punifhed   by 
beheading;  and  if  any  one  prefumes  to  hurt  or  maim 
them,  his  flelh  is  torn  from  his  bones  with  red   hot 
pincers,  and  he  is  cut  into  icoo  pieces.     Abufmg  an 
elder  brother  is  punifhed  with  100  blows  of  the  pan- 
tfee;  ftriking  him,  with  the  punifhment  of  exile.  -« 

Homicide,  even  though  accidental,  is  punifhed  with  Capital  pa- 
death  in  China.     A  rope  about  fix  or   ftven   feet  in  nifhments, 
length,  with  a  running  noofe,  is  thrown  over  the  cri-  now  inflio 
minal's  head  ;   and  a  couple  of  domeftics  belonging  to  tec** 
the  tribunal  pull  it  flrongly  in    different   directions. 
They  then  fuddenly  quit  it,  and  in  a  few  moments 
give  a  fecond  pull ;  a  third  is  feldom  neceffary  to  fi- 
nifh  the  bufmefs.     Beheading  is  accounted  in   China 
the  mofl  difhonourable  of  all  punilhments,  and  is  re- 
ferved  only  for  defperate  afTalfins,  or  thofe  who  com- 
mit fome  crime  equally  atrocious  with  murder.  To  be 
cut  in  a  thoufand  pieces  is  a  punifhment  inflicted  only 
uponflate  criminals orrebelliousfubjects.Itisperformed 
by  tying  the  criminal  to  a  poft,  fcalping  the  fkin  from 
the  head,  and  pulling  it  over  the  eyes.     The  execu- 
tioner then  tears  the  flefh  from  different  parts  of  the 

tin- 


C  H  I 


[     671     ] 


CHI 


78 

M.  Gro- 


China.  unhappy  wretch's  body  ;  and  never  quits  this  horrible 
employment  till  mere  fatigue  obliges  him  to  give  over  : 
the  remains  of  the  body  are  then  left  to  the  barbarous 
fpectators,  who  finiih  what  he  has  begun.  Though 
this  punilhment,  however,  has  been  inflicted  by  lome 
emperors  with  all  the  dreadful  circumitances  juftmen- 
tioned,  the  law  orders  only  the  criminal's  belly  to  be 
opened,  his  body  to  be  cut  into  feveral  peices,  and 
then  thrown  into  a  ditch  or  river. 

The  torture,  both  ordinary  and  extraordinary,  is 
ufed  in  China.  The  former  is  applied  to  the  hands 
or  feet :  for  the  hands,  fmall  pieces  of  wood  are  ap- 
plied diagonally  between  the  fingers  of  the  criminal; 
his  fingers  are  then  tied  clofe  with  cords,  and  he  is 
left  for  fome  time  in  that  painful  fituation.  The  tor- 
ture for  the  feet  is  {till  worfe.  An  initrurnent.  ron- 
muiiEUiuucc  crois  pieces  ot  wood,  is  provided,   tnat 

in  the  middle  being  fixed,  the  others  moveable.  The 
feet  of  the  criminal  are  then  put  into  this  machine, 
which  fqueezes  them  fo  clofe  that  the  ancle  bones  be- 
come flat.  The  extraordinary  torture  conlifts  in 
making  fmall  galhes  in  the  body,  and  then  tearing  off 
the  fkin  like  thongs.  It  is  never  applied  but  for 
fome  great  crime,  fuch  as  treafon,  or  where  the  crimi- 
nal's guilt  has  been  clearly  proved,  and  itis  neceflary  to 
make  him  difcover  his  accomplices. 

Notwithstanding  thofe  dreadful  punifliments,  M. 
Groher  is  at  great  pains  to  prove  that  the  laws  of  the 
Chinefe,  with  regard  to  criminal  matters,  are  extreme- 
ly mild.  "  One  law  (fays  he)  will  no  doubt  appear 
ne.  exceedingly  fevere  and  rigorous  ;  it  inflicts  the  puniih- 
ral  view  of  ment  of  death  on  thofe  who  nfc  pearls.  Thofe  who 
the  Chinefe  read  the  hiftory  of  China  will  be  apt  to  fall  into  cer- 
laws.  tain  niiltakes  reflecting  the   penal  laws  of  that  na- 

tion.      Some  of  its  fovereigns  have  indulged  them- 
felves  in  gratifying  fanguinary  caprices    which  were 
not  authorifed  by  the  laws,  and  which  have  often  been 
confounded  with  them  :  but  thefe  princes  are  even  yet 
ranked  among  the  number  of  tyrants,  and  their  names 
are  ftill  abhorred  and  detefted  throughout  the  whole 
empire.     The  Chinefe,  in  their  criminal  procedure, 
have  a  great  advantage  over  all  other   nations  :  it  is 
almoft  invpoihble  that  an  innocent  man  mould  ever  be- 
come a  victim  to  a  falfe  accufation  :  in  fuch  cafes  the 
accufer  and  witnefs  are  expofed  to  too  much  danger. 
The  ilownefs  of  the  procefs,  and  the  numberlefs  re- 
vifions  it  undergoes,  are  another  fafeguard  for  the   ac- 
cufed.     In  fhort,  no  fentence  ©f  death  is  ever  carried 
into  execution  until  it  has  been  approved  and  coin- 
firmed  by  the    emperor.     A  fair   copy  of  the  whole 
procefs  is  laid  before  him  ;    a  number  of  other  copies 
are  alfo  made  out,    both  in  the  Chinefe  and  Tartar 
languages,  which  the  emperor  fubmits  to  the  exami- 
nation of  a  like  number  of  doctors,  either  Tartars  or 
Chinefe.     When  the  crime  is  of  great  enormity,  and 
clearly  proved,  the  emperorwrites  with  his  own  hand 
at  the  bottom  of  the  fentence,  "    When  you  receive 
this  order,    let  it  be  executed  without  delay."      In 
cafes  where  the  crime,    though  puniihable  by  death 
according    to   law,    is  ranked  in  the  ordinary  clafs, 
me   emperor  writes  at  the   bottom  of  the  fentence, 
il  Let  the  criminal  be  detained  in  prifon,  and   exe- 
cuted in  autumn  ;"  that  being   the  feafoii  in  which 
they  are  generally  executed,  and  all  on  the  fame  day 


execution  of  a  criminal  till  he  has  prepared  himfclf  by 
failing.     Like  other  monarchs  he  has   the  power  of 


China. 

giving  pardons  ;   but  in  this  refpect  is  much  more  li-  Cafeg  jh 
mited  than  any  other.     The  only  cafes  in  which  the  wh;ch 
Chinefe  monarch  can  remit  the  punifhment  inflicted  crimes 
bylaw,  are,   1.  To  the  fon  of  a  widow  who  has  not  may  be 
married  again  ;   2.  To  the  heir  of  an  ancient  family  ;  pardoned. 
3.  The  dependents  of  great  men  or  citizens  who  have 
defervedwellof  their  country  ;  and,  4.  laftly,  the  fons, 
or  grandfons  of  a  mandarin,  who  has  become  illuftri- 
ous,  and  diltinguiihed  himfelf  by    faithfully  difchar- 
gingthe  duties  of  his  office.     Neither  a  child,  nor  a 
man  of  very  advanced  age,  can  be  cited  before  a  tribu- 
nal.    The  fon  of  a  very    aged  father  and   mother  is  - 
pardoned,  if   private     property    or  the    public  peace 

of  fuch  a  father  and  mother  be  all  guilty,  or  accom- 
plices in  the  fame  crime,  the  youngeft  is  pardoned  in 
order  to  comfort  his  parents. 

In  China  the  accufed  are  always  treated  with  ten- 
dernefs  and  lenity,  being  accounted  innocent  until 
their  guilt  be  clearly  proved  ;  and  even  then,  liberty 
excepted,  they  are  fcarce  allowed  to  want  for  any  thing. 
A  jailor  is  puuifned  who  behaves  rigoroufly  towards  his 
prifoners ;  and  the  judges  muft  likewife  anfwer  at  their 
peril  for  any  additions  to  the  feverity  of  the  law  :  de- 
pofition  being  the  flighteft  punifhment  inflicted  upon 
them. 

Subftitution  is  fometimes  allowed  by  the  laws  of 
China  ;  fo  that  the  near  relation  of  a  guilty  per- 
fon  may  put  himfelf  into  the  criminal's  place,  pro- 
vided, however,  that  the  chaftifement  be  flight,  and 
the  accufed  his  ancient  friend.  The  fons,  grand- 
fons, wife,  and  brothers  of  a  baniflied  Chinefe,  are  al- 
lowed to  follow  him  into  exile  ;  and  the  relations  of  all" 
perfons  are  permitted  to  vifit  them  in  prifon,  and  to 
give  them  every  afliftance  in  their  power  ;  to  do  which 
good  offices  they  are  even  encouraged,  inftead  of  being 
prevented.  g 

Every  city  in  China  is  divided  into  different  qnar-  oftheei- 
ters,  each  of  which  is  fubjected  to  the  infpection   of  ties  and 
a  certain  officer,  who  is  anfwerable  for  whatever  pafles  their  go- 
in  the  place  under  his  jurifdiction.     Fathers  of  fami-  vcrnmeat.-. 
lies,   as  we  have  already  obferved,  are  anfwerable  for 
the  conduct  of  their  children  and  domeftics.     Neigh- 
bours  are   even  obliged   to  anfwer  for  one  another, 
and  are  bound   to  give  every  help  and    aififtance  in 
cafes  of  robery,    fire,     or  any     accident,    efpecially 
in  the  night-time.     All  the  cities  are  furniihed  with 
gates,  which  are  barricaded   on  the   commencement 
of  night.     Centinels    are    alfo  ported   at  certain    di- 
itances  throughout  the  ftreets,  who  flop  all  who  walk  • 
in  the    night,  and  a  number  of  horfemen    go  round 
the  ramparts  for  the  fame  purpofe  ;  fo  that  it'is  almoft  . 
impollible  to   elude  their  vigilance  by   favour  of  the  • 
darknefs.     A  Ariel  watch  is  alfo  kept  during  the  day 
time;  and  all  thofe  .who  give  any  fufpi'flon  by  their 
looks,  accent,  orbehaviour,  are  immediately  carried  be- 
fore a  madarin,  and  fometimes  even  detained  until  the 
pleafure  of  the  governor  be  known. 

Private  quarrels  do  not  often  happen  in  China,  and 
it  is  rare  that 'they  are  attended  with  a  fatal  ifllie. 
The  champions  fometime  decide  the  quarrel  with 
their  fifts,  but  molt  frequently  refer  the  cafe  to  a  man- 


The  emperor  of  China  never  figns  an  order  for  the     darin,  who  very  often  orders  them  both  a  found  drub- 
bing 
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.  Qhhta-     king.      None  but  military  people  are    permitted  to     very  large  bells  of  call  iron.     According  to  Jaw  thefe     'Chitd. 
~v~-  '  wear  arms  in  public  ;  and  this  privilege  is  extended     towers  Ihould   be  only  five  fys,  about  half  a  French  ' — -v~ 
even  to  them   only -daring  the   time  of  war,  or  when     league,  diftant  from  one  another.  o 


even  in  the  fuburbs.     They  may,  however,  lodge  in  pire  have  only    a  right  to  make  ufe    of  them.     This 

the  houfe  of  another:  but   that   other  is  accountable  inconvenience,  however  excepted,  travellers  find  con- 

for  every  difturbance  which  may  happen  on  their  zc-  veyance  very  eafy  from  one  part  of  China  to   ano- 

8r        count.                 ^              ^  -ther.    Great  numbers  of  porters  are  employed  in  every 

Borrowing      In  all  the  Chinefe  cities,  and  even- in  fome  of  their  city,  all  of  whom  are  aflbciated  under  the  conduct  of 

ef  money,   ordinary  towns,  there  is  an  office  where  money  maybe  a  chief,  who  regulates  all  their  engagements,  fixes  the 


borrowed   upon   pledges  at   the  common  rate  of  the  price  of  their  labour,  receives  their  hire,  and  is  refpon- 

country  ;  which*  however,  is  nolefs  than  30 per  cent,  iible  for  every  thing  they  carry.     When  porters  are 

Every  pledge  is  marked  with  a  number   when  left  at  wanted,  he  furnifhes  as  many  asntay  be  necefTary,  and 

-the_xiiiicfi^  jinH    mnft  he   Pmm„,i   -'•-"d-™^-  dyes  the  f 'aiiie  jj  u  m  berofticketj 3  to  the  traveller  ;  who 

but  it  becomes  the  property  of  the  office  if  left  there  returns  one  to  each  potttt  wrrcrr- nxcy  ■ -xra-r^  -^L  '  Zzi 


il 


afmgle  day  longer  than  the  term  agreed  upon  for  the  their  loads  to  an  appointed  place.  Thefe  tickets  are 
payment  of  the  money.  The  whole  tranfaction  re-  carried  back  to  the  chief,  who  immediately  pays  them 
mains  an  inviolable  fecret;  not  even  the  name  of  from  the  money  he  received  in  advance.  On  all  the 
the    perfon  who  leaves  the    pledge   being-  inquired     great  roads  in  China  there  are  feveral  offices  of  this 

kind,  which  have  a  fettled  correfpondence  with  others ; 


■Of  the  Chi-      Great  attention  is   paid  by   the   adminiftration  of  the  travellers  therefore  have  only  to  carry  to  one  of 

ncfe  roads.  China  to  the  conveniency   of  travellers.     The  roads  thefe  offices  a  lift  of  fuch  things  as  they  wilh  to  have 

are  generally  very   broad,  all  of  them  paved  in   the  tranfported  :  this  is  immediately  written  down  in  a 

fouthern  provinces,     and  fome  in  the  northern  ;  but  book ;   and  though  there  ihould   be  occafion  for    two, 

neither  horfes  nor  carriages  are  allowed  to  pafs  along  three,  or  four  hundred  porters,  they  are  inftantly  fur- 

thefe.     In  many  places  valleys  have  been  filled  up,  and  niflied.     Every  thing  is  weighed  before  the  eyes  of 

rocks  and  mountains  cut  through,  for  the  purpofe  of  their  chief,  and  the  hire   is  five  pence  per  hundred 

making  commodious  high  ways,  and  to  preferve  them  weight  for  one  day's  carriage.     An   exact,  regifter  of 

as  nearly  as  poffible  on  a   level.     They  are  generally  every  thing  is  kept  in  the  office;   the  traveller  pays 

bordered  with  very  lofty   trees,    and  in  fome  places  the  money  in  advance,  after  which  he  has  no  occafion 

with  walls  eight  or  ten  feet  high,  to  prevent  travellers  to  give  himfelf  any  farther  trouble  :  on  his  arrival  at 

from  going  into  the  fields  ;  but  openings  are  left  in  the  city  he  defigns,  his  baggage  is  found  at  the  cor- 

proper  places,  which  give   a  paffage  into  crofs  roads  refponding  office,  and  every  thing  is  delivered  to  him 

that    lead  to    different  villages.      Covered  feats  are  with  the  moft  fcrupulousexaclnefs.  o 

erected  on  all  the  great  roads,  where  travellers  may         The  cuftom-houfes  are  here  regulated  by  the  gene-  c«ftor»- 

Ihclter  themfelves  from  the   inclemency  of  the  wea-  ral  police  of  the  country;  and  according  to  M.  Gro-  houfes. 

ther  j    temples  and  pagods   are  alfo    frequent,     into  lier's  account,  thefe  cuftom-houfe  officers  are  the  moft 

which  travellers  are  admitted  without  fcruple  in   the  civil  in  the  wrorld.     They  have  no  concern  with  any 

day-time,  but  often  meet  with  a  refufal  in  the  night,  clafs  of  people  but  the  merchants,  whom   they   take 

In  thefe  mandarins  only  have  a  right  to  reft  them-  care  not   to   diftrefs  by  any  rigorous  exactions ;  nei- 

felves  as  long  as  they  think  proper  .     There  is,  how-  ther,  though  they  have    authority   to  do  fo,   do  they 

ever,  no  want  of  inns  on  the  great  roads,  or  even  the  flop  travellers  till  their  baggage  is  examined,  nor  do 

crofs  ones  in  China;  but  they  are    ill  fupplied  with  they  even  require  the  fmalleft  fee  from  them.     Duties 

provifions  :  and  thofe  who  frequent  them  are  even  obli-  are  paid  either  by  the   piece  or  the  load  ;  and    in  the 

ged  to  carry  beds  along  with  them  to  fleep  on,  or  elfe  former  cafe  credit  is  given   to  the  merchant's  book 

take  up  with  a  plain  mat.  without  afking    any    queftions.      A    mandarin  is  ap- 

Towers  are  erected  on   all  the  roads  of  this   great  pointed  by  the  viceroy  of  each  province    to    infpect 

empire,  with  watch-boxes  on  the  top,  with  flag-ftaffs,  the  cuftom-houfes  of  the  whole  diftridt;  and  the  man. 

for  the  convenience  of  lignals,  in  cafe   of  any  alarm,  darins  have  alfo  the  care  of  the  poft-offices.  « 

Thefe  towers  arc  fquare,  and  generally  conftrudted  of         In  former  times  the  only  money  ufed  in  China  was  Money  of 

brick,  but  feldom  exceed  twelve  feet  in  height.     They  made  offmall  Ihells,  but  now  both  filver  and  copper  the  empire 

are  built,  however,   in  fight  of  one  another,  and  are  coin  are  met  with.      The    latter  confifts    of  round 

guarded  by  foldiers,  who  run  with  great   fpeed  from  pieces  about  nine-tenths  of  an  inch  (a)  in  diameter, 

one  to  another,  carrying   letters  which  concern  the  with  a  fmall  fquare  hole  in  the  middle,  inferibed  with 

emperor.     Intelligence  of  any  remarkable  event  is  alfo  two  Chinefe  words  on  one  lide,  and  two  Tartar  ones 

conveyed  by  fignals;  and  thus  the  court  is  informed  on  the  other.     The  filver  pieces  are  valued  only  by 

with    furprifmg  quicknefs    of  any  important  matter,  their  weight.     For  the  convenience  of  commerce,  the 

Thofe  which  are  built  on  any  of  the  roads  conducting  metal  is  therefore  caft  into  plates  of  different  fizes  ; 

to  court,  are  furniihed  with  battlements,  and  have  alfo  and  for  want  of  fmall  coin,  a  Chinefe  always  carries 

about 

(a)  The  Chinefe  foot  is  longer  by  one  hundredth  part  than  the  French,  and  the  inch  is  divided  into  ten  parts. 
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China,  about  him  his  fcales,  weights,  and  a  pair  of  fciiiars  to 
*■ — ^— " J  cat  the  metal.  This  operation,  is  performed  by  put- 
ting the  filver  between  the  fciilars,  and  then  knocking 
them  againft  a  {tone  till  the  pieces  drop  off.  In  gi- 
vino-  of  change,  however,  people  have  no  right  to  va- 
lue  lilver  by  die  numerical  value  of  copper,  tins  be- 
ing entirely  regulated  by  the  intrinlic  value  of  the  me- 
tals. Thus,  an  ounce' of  iilver  will  fometimes  be 
worth  1  -00  copper  pieces,  and  fometimes  only  800 ; 
and  thus  the  copper  money  of  China  may  frequently 
be  fold  for  more  than  it  would  pais  for  in  commerce. 
The  emperor  would  lofe  much  by  this  recoiuage,  were 
he  not  the  fole  proprietor  of  all  the  copper  mines  in 
China.  It  is,  however,  exprefsly  forbidden  to  employ 
copper  coin  in  any  manufacture  where  it  might  be 
employed  as  plain  copper,  and  it  is  alfo  forbidden  to 
be  fold  for  the  pnrpofe  of  melting:  but,  if  the 
price  of  the  metal  has  not  fallen,  the  infraction  of  this 
law  is  not  very  feverely  puniihed.  On  the  other 
hand,  if  the  value  of  unwrought  copper  exceeds  that 
of  the  coin,  a  quantity  of  the  latter  is  iiiiied  out  to  re- 
itore  the  equilibrium. 

To  keep  up  a  conftant  circulation  of  all  the  coin 
in  the  empire,  the  Chinefe  government  are  attentive 
to  preferve  an  equilibrium  between  the  proportional 
value  of  the  gold  and  lilver  ;   that  is,  to  regulate  the 
intrinlic  value  of  each  in  fuch  a  manner  that  the  pof- 
fslfor  of  lilver  may  not  be  afraid  to  exchange  it  for 
copper,  nor  the  polleifor  of  copper  for  lilver.     The 
method  ufed  for  this  purpofe  is,  when  lilver  becomes 
fcarce,  to  make  all  the  payments  for  fome  time  in  lil- 
ver ;  but  if  copper,  to  make  them  all  for  fome  time 
gg        in  that  metal  only. 
Of  the  Chi-      The  commerce  of  China  is  under  the  infpection  of 
nefe  com-    the  tribunal  of  finances  ;  but  on  this  fubjecl:  the  Chi- 
mcrce.        nefe  entertain  an  opinion  quite  different  from  that  of 
the    Europeans.     Commerce,  according  to    them,  is 
only  ufeful  as  far  as  it  eafes  the  people  of  their  fuper- 
fluities,  and  procures  them  neceilaries.     For  this  rea- 
•  fon   they  confider  even  that   which  is  carried  on  at 

Canton  as  prejudicial  to  the  intereit  of  the  empire. 
ft  They  take  from  us  (fay  the  Chinefe)  our  iilks,  teas, 
and  porcelain  :  the  price  of  thefe  articles  is  raifed 
through  all  the  provinces  :  fuch  a  trade  therefore  can- 
not be  beneficial.  The  money  brought  us  by  Euro- 
peans, and  the  high-priced  baubles  that  accompany  it, 
are  mere  fuperriuities  to  fuch  a  itate  as  ours.  We 
have  no  occafion  for  more  bullion  than  what  may  be 
neceifary  to  anfwer  the  exigencies  of  government,  and 
to  fupply  the  relative  wants  of  individuals.  It  was 
faid  by  Kouan-tfe,  two  thoufand  years  ago,  That  the 
money  introduced  does  not  enrich  a  kingdom  in  any 
other  way  than  as  it  is  introduced  by  commerce.  No 
commerce  can  be  advantageous  long,  but  that  which 
confifts  in  a  mutual  exchange  of  things  neceifary  or 
ufeful.  That  trade,  whether  carried  on  by  barter  or 
money,  which  has  for  its  object:  the  importing  of  ar- 
ticles that  tend  to  the  gratification  of  pride,  luxury, 
or  enrioiity,  always  fuppofes  the  existence  of  luxury  : 
but  luxury,  which  is  an  abundance  of  fupeniuities 
among  certain  claiTes  of  people,  fuppofes  the  want  of 
nece.Tarics  a'nong  a  great  many  others.  The  more 
horfes  the  rich  put  to  their  carriages,  the  greater  will 
be  the  number  of  thofe  who  are  obliged  to  walk  on 
foot ;  the  larger  and  more  magnificent  their  houfes 
Vol.  IV. 


are,  fo  much  the  more  confined  and  wretched  uioft  China, 
thofe  of  the  poor  be  ;  and  the  more  their  tables  are  "^~ 
covered  with  a  variety  of  di flies,  the  more  muft  the 
number  of  thofe  increafe  who  are  reduced  to  the  ne- 
celiity  of  feeding  upon  plain  rice.  Men,  united  by 
fociety  in  a  large  and  populous  kingdom,  can  employ 
their  indultry,  talents,  and  economy,  to  no  better  pur- 
pofe than  to  provide  necelfaries  for  all,  and  procure 
convenience  for  fome."  g» 

The  only  commerce  confidered  by  the  Chinefe  as  Hiftory  6£ 
advantageous  to  their  empire,  is  that  with  RulTia  and  the  trade 
Tartary  ;  by  which  they  are  fuppiied  with  thofe  furs  withRsffi*. 
fo  neceifary  in  the  northern  provinces.  The  difputes 
concerning  the  limits  of  the  respective  empires  of 
Ruilia  and  China  feem  to  have  paved  the  way  to  this 
commerce.  Thefe  difputes  were  fettled  by  treaty 
on  the  27th  of  Auguft  1689,  under  the  reign  of  Ivan 
and  Peter  Alexiowitz.  The  chief  of  the  embaify  on 
the  part  of  Ruffia  was  Golovin  governor  of  Siberia ; 
and  two  Jefuits  were  deputed  on  the  part  of  the  em- 
peror of  China;  and  the  conferences  were  held  in 
Latin,  with  a  German  in  the  Ruffian  anibaffador.'s 
train,  who  was  acquainted  with  that  language.  Ey 
this  treaty  the  Ruffians  obtained  a  regular  and  per- 
manent trade  with  China,  which  they  had  long  de- 
fired  ;  but  in  return  they  yielded  up  a  large  territory, 
beiides  the  navigation  of  the  river  Amour.  The  firit 
intercourfe  had  taken  place  in  the  beginning  of  the 
17th  century  ;  at  which  time  a  final  1  quantity  of  Chi- 
nefe merchandize  was  procured  by  fome  Ruffian  mer- 
chants from  the  Kalmuck  Tartars.  The  rapid  and 
profitable  fale  of  thefe  commodities  encouraged  cer- 
tain Siberian  Wayvodes  to  attempt  a  direct  and  open 
communication  with  China.  For  this  purpofe  feve- 
ral  deputations  were  fent  to  the  emperor;  and  though 
they  failed  of  obtaining  the  grant  of  a  regular  com- 
merce, their  attempts  were  attended  with  fome 
confequences  of  importance.  Thus  the  Ruffian  mer- 
chants were  tempted  to  fend  traders  occasionally  to 
Peking ;  by  which  means  a  faint  connection  was  pre- 
ferved  with  that  metropolis.  This  commerce,  how- 
ever, was  at  laft  interrupted  by  the  commencement  of 
hoftilities  on  the  river  Amour  ;  but  after  the  conclu- 
fion  of  the  treaty  in  1689,  was  relumed  with  uncom- 
mon alacrity  on  the  part  of  the  Ruffians  :  and  the  ad- 
vantages thence  ariling  were  found  to  be  fo  confide- 
rable,  that  a  defign  of  enlarging  it  was  formed  by  Pe- 
ter the  Great.  Ifbrand  Ides,  a  native  of  the  duchy  of 
Holftein,  then  in  the  Ruffian  fervice,  was  therefore 
difpatched  to  Peking  in  1692;  by  whofe  means  the 
liberty  of  trade,  before  confined  to  individuals,  was 
now  extended  to  caravans,  in  the  mean  time,  pri- 
vate merchants  continued  to  trade  as  before,  not 
only  with  the  Chinefe,  but  alfo  at  the  head  quar- 
ters of  the  Mogul  Tartars.  The  camp  of  thefe  ro- 
ving Tartars,  which  was  generally  Stationed  near  the 
confluence  of  the  Orhon  and  Toula  rivers  between  the 
fouthern  frontiers  of  Siberia  and  the  Megij]  dtfert, 
thus  became  the  feat  of  an  annual  fair.  Complaints, 
however,  were  foon  made  of  the  difordcrly  behaviour 
of  the  Ruffians  ;  on  which  the  Chinefe  monarch 
threatened  to  expel  them  from  his  dominions  entirely, 
and  to  allow  them  neither  to  trade  with  the  Chinefe 
nor  Moguls.  This  produced  another  embafly  to  Pe- 
king in  1719,  when  matters  were  again  adjufted  to 
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China,  the  fatisfaction  of  both  parties.  The  reconciliation, 
'  was  of  no  long  duration  ;  for  the  Ruffians  having 
foon  renewed  their  diforderly  behaviour,  an  order  for 
their  expulfion  was  iffued  in  1 722,  and  all  intercourfe 
between  the  two  nations  forbidden.  The  differences  were 
once  more  made  up  in  1727,  and  a  caravan  allowed  to 
go  to  Peking  once  in  three  years,  provided  it  con- 
futed of  no  more  than  100  perfons  ;  and  that  during 
their  flay  their  expences  mould  not,  as  formerly,  be 
defrayed  by  the  emperor  of  China.  The  Ruffians 
at  the  fame  time  obtained  permiffion  to  build  a  church 
within  the  precincts  of  the  caravanfary  ;  and  that 
four  priefts  were  allowed  to  relide  at  Peking  for  the 
celebration  of  divine  fervice  ;  the  fame  indulgence 
being  granted  to  fome  Ruffian  fcholars,  for  the  pur- 
pofe  of  learning  the  Chinefe  language,  and  qualify- 
ing themfelves  for  being  interpreters  between  the  two 
nations.  This  intercourfe  continued  till  the  year 
1755  ;  fince  which  time  no  more  caravans  have  been 
fent  to  China.  It  was  firft  interrupted  by  a  mifun- 
derftanding  betwixt  the  two  courts  ;  and  though  that 
difference  was  afterwards  made  up,  no  caravans  have 
been  fent  ever  fince.  The  emprefs  of  Ruffia,  fenfible 
that  the  monopoly  of  the  fur  trade  (which  was  entire- 
ly confined  to  the  caravans  belonging  to  the  crown, 
and  prohibited  to  individuals)  was  prejudicial  to  com- 
merce, gave  it  up  in  favour  of  her  fubjects  in  1762  ; 
and  the  centre  of  commerce  betwixt  the  two  nations 
is  now  at  Kiatka.  Here  the  trade  is  entirely  carried 
on  by  barter.  The  Ruffians  are  prohibited  from  ex- 
porting their  own  coin  ;  finding  it  more  advantageous 
to  take  goods  in  exchange  than  to  receive  bullion  at 
the  Chinefe  ftandard.  The  principal  exports  from 
Ruffia  are  furs  of  different  kinds  ;  the  mod  valuable 
of  which  are  thofe  of  fea-otters,  beavers,  wolves,  foxes, 
martins,  fables,  and  ermines ;  the  greater  part  of 
which  are  brought  from  Siberia  and  the  newly  difco- 
vered  iflands  ;  but  as  they  cannot  fupply  the  demand, 
there  is  a  neceffity  for  importing  foreign  furs  to  Pe- 
terfburgh,  which  are  afterwards  fent  to  Kiatka.  Vari- 
ous kinds  of  cloth  are  likewife  fent  to  China,  as  well 
as  hardware,  and  live  cattle,  fuch  as  horfes,  camels, 
&c.  The  exports  from  China  are,  raw  and  manufac- 
tured filk,  cotton,  porcelain,  rhubarb,  mufk,  &c.  The 
-government  of  Ruffia  likewife  referves  to  itfelf  the 
exclufive  privilege  of  purchafmg  rhubarb.  It  is 
brought  to  Kiatka  by  fome  Bukharian  merchants,  who 
have  entered  into  a  contract;  to  fupply  the  crown  with 
it  in  exchange  for  furs  :  the  exportation  of  the  befl 
rhubarb  is  forbidden  under  fevere  penalties,  but  yet  is 
procured  in  fufficient  quantities,  fometimes  by  clan- 
deftinely  mixing  it  with  inferior  roots,  and  fometimes 
by  fmnggling  it  directly.  Great  part  of  Europe  is 
fupplied  with  rhubarb  from  Ruffia. 

The  revenue  of  the  emperor  of  China  amounts  to 
more  than  41  millions  fterling  ;  and  might  eafily  be 
increafed,  did  the  fovereign  incline  to  burden  his  fub- 
jects with  new  impofitions.  The  annual  expences  of 
government  are  indeed  immenfe,  but  they  are  regulated 
in  fuch  a  manner  as  never  to  be  augmented  but  in 
cafes  of  the  utmofi.  neceffity  ;  it  even  happens  very  of- 
ten that  adminiftration  makes  greater  favings  every 
year.  When  this  happens  to  be  the  cafe,  the  furplus 
ierves  to  increafe  the  general  treafure  of  the  empire, 
and  prevents  the  neceffity  of  new  impofitions  in  time. 


Emperor's 
revenue. 


of  war,  ©r  other  public  calamities.  The  greater  part 
of  the  taxes  are  paid  in  kind  ;  thofe,  for  inftance, 
who  breed  filk  worms,  pay  their  taxes  in  filk,  the 
huibandmen  in  grain,  the  gardeners  in  fruits,  &c. 
This  method,  at  the  fame  time  that  it  is  exceedingly 
convenient  for  the  fubject,  is  no  way  detrimental  to 
the  public  intereft.  There  are  numbers  of  people  every 
wherein  the  fervice  of  government,who  are  thusfurniih- 
ed  with  food  and  clothing ;  fo  that  the  commodities  col- 
lected as  taxes  are  alraoft  confumed  in  the  provinces 
where  they  are  levied ;  what  remains  is  fold  for  the 
behoof  of  the  emperor,  and  the  money  depofited  in 
the  imperial  treafury.  The  taxes  paid  in  money  arife 
principally  from  the  cuftoms  and  fale  of  fait  (which 
belongs  entirely  to  the  emperor),  from  the  duties 
paid  by  velfels  entering  any  port,  and  from  other  im- 
ports on  various  branches  of  manufactures.  Excepting 
thefe,  the  trader  fcarcely  contributes  any  thing  to  the 
exigencies  of  the  ftate,  and  the  mechanic  nothing  at 
all ;  the  whole  burden  of  taxation  thus  falling  upon  the 
hufbandman.  This  burden  is  regulated  in  proportion 
to  the  extent  and  fertility  of  his  lands ;  and  the  great- 
eft  care  has  been  taken  to  manage  matters  fo,  that  he 
may  neither  be  overcharged  in  the  impofnion  nor 
harafftd  in  the  levying  of  the  duties.  "  The  regiftering 
of  lands  (fays  M.  Grofier),  fo  often  and  to  no  purpofe 
projected  in  France,  has  been  long  practifed  in  this 
empire,  notwithstanding  its  prodigious  extent." 

The  levying  of  taxes  in  China  is  as  fimple  as  the 
nature  of  the  thing  will  admit  of.  The  duties  levied 
from  towns  and  villages  are  carried  to  cities  of  the 
third  clafs  ;  then  they  are  conducted  to  thofe  of  the 
fecond  ;  then  to  thofe  of  the  firft  ;  and  at  laft  to  the 
capital.  The  levying  and  impofnion  of  taxes  is  fub- 
mitted  to  the  tribunal  of  finances  ;  and  matters  are  fo 
managed,  that  befides  the  confumption  in  each  diftrict 
for  difcharging  the  ordinary  expences  of  government, 
fomething  is  left  by  way  of  referve  for  anfwering  ac- 
cidental demands,  and  to  be  ready  in  cafes  of  neceffity. 
This  fum  becomes  gradually  lets  from  the  capital  to 
cities  of  the  firft,  fecond,  and  third  clafs.  A  proper 
ftatement  of  what  is  paid  in  the  provinces,  of  what  is 
referved  in  the  different  cities,  or  contained  in  the  dif- 
ferent treafuries  of  the  empire,  is  fubjected  to  the  ex- 
amination of  the  grand  tribunal  of  finances.  This  re- 
vifes  the  whole,  and  keeps  an  exact  account  of 
what  is  confumed,  and  of  whatever  furplus  may  be 
left. 

Lending  money  upon  intereft  has  been  in  ufe  in 
China  for  about  aooo  years.  It  has  often  been  aboliffi- 
ed,  and  as  often  eftablifhed.  The  intereft,  as  has  been 
already  hinted,  is  no  lefs  than  o,oper  cent,  and  the  year 
is  only  lunar.  A  tenth  part  of  this  intereft  is  paid 
monthly;  and  concerning  neglects  of  payment,  the  fol- 
lowing laws  have  been  enacted.  "  However  much  the 
debt  may  have  accumulated  by  months  or  years,  the 
principal  and  intereft  ffiall  remain  always  the  fame. 
Whoever  infringes  this  law  fhall  receive  40  blows  of  a 
pan-tfee  ;  or  an  hundred,  if  he  ufes  any  artifice  to  add 
the  principal  and  intereft  together."  This  law  is  ex- 
plained by  the  following.  "  Whoever  ffiall  be  con- 
victed before  a  mandrain  of  not  having  paid  a  month's 
intereft,  ffiall  receive  ten  blows ;  twenty  for  two 
months,'  and  thirty  for  three  ;  and  in  this  manner  as -.. 
far  as  fixty  ;  that  is  to  fay,  to  the  fixth  month.     Th&- 
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debtor  is  then  obliged  to  pay  principal  and  inter 

bat  thofe  who  obtain 

force,  are  condemned  to  receive  24  blows 

Many  Chinefe  writers  have  endeavoured  imfuccefs- 
fully  to  fhow  why  government  mould  allow  fuch  ex- 
orbitant intereft  to  be  taken  for  money  ;  but  the  moll 
fatisfactory  and  rational  account  feems  to  be,  that  the 
great  interefc  of  money  prevents  the  rich  from  pur- 
chafing  much  land  ;  as  landed  eftates  would  only  em- 
barrafs  and  impoverilh  them,  their  produce  being  fo 
much  inferior  to  that  of  money.  The  patrimony  of 
a  family  in  China  is  feldom  divided  ;  and  it  never  hap- 
pens there,  as  in  almoft  every  other  country,  that 
wealth  and  riches  are  engroffed  by  one  part  of  the  na- 
tion, while  the  other  polfelTes  nothing. 

Agriculture  is  by  the  Chinefe  coniidered  as  the  firfl 
and  moft  honourable  of  all  profeffions  ;  fo  that  in  this 
empire  the  hufbandman  enjoys  many  and  great  privi- 
leges, while  the  merchant  and  mechanic  are  much  lefs 
efteemed.     Part  of  the  crop  is  allowed  to  be  ufed  in 
diftillation  ;  but  if  the  harvefl  happens  to  be  bad,  this 
operation  is  prohibited.     In  China,  the  tillage  of  the 
earth  is  not  only  encouraged  by  law,  but  alfo  by  the 
example  of  the  emperor,  who  annually  tills  the  earth 
with  his  own  hands.     The  beginning  of  fpring  in 
China  is  always  reckoned  to  be  in  the  mouth  of  Fe- 
bruary ;   but  it  belongs  to  the  tribunal  of  mathematics 
to  determine  the  precife  day.    The  tribunal  of  ceremo- 
nies announces  it  to  the  emperor  by  a  memorial  ;   in 
which  every  thing  requifite  to  be  done  by  him  is  men- 
tioned with  the  moft  fcrupulous  exaclnefs.     The  fo- 
vereign  then  names  12  of  the  moft  illuftrious  perfonsin 
his  court  to  accompany  him,  and  to  hold  the  plough 
after  he  has  performed  his   part   of  the    ceremony. 
Among  thefe  there  are   always  three  princes  of  the 
blood,  and  nine  prefidents  of  fupreme  courts  ;  and  if 
any  of  them  are  too  old  and  infirm  to  undergo  the  fa- 
tigue, the  fubftitutes  mail  be  authorifed  by  the  em- 
peror.    The  feftival  is  preceded  by  a  facrifice,  which 
the  emperor  offers  up  to  Ghang-ti  (the  fupreme  God)  ; 
after  which  he  and  his  attendants  prepare  themfelves 
by  three  days  fading  and  continence.     Others  are  ap- 
pointed by  the  emperor,  on  the  evening  before  the 
ceremony,  to  go  and  proftrate  themfelves  at  the  fe- 
pulchre  of  his  anceflors,  and  to  acquaint  them,  that, 
on  the  day  following,  he  intends  to  celebrate  a  grand 
facrifice.     This  is  offered  up  on  a  fmall  mount  a  few 
furlongs  diftant  from  the  city,  which,  by  the  indif- 
penfable  rules  of  the  ceremony,  muft  be  50  feet  in 
height.     The  Chang-ti  is  invoked  by  the  emperor, 
who  facrifices  under  the  title  of  fovereign  pontiff",  and 
prays  for  an  abundant  harveft  in  favour  of  his  people. 
He  then  defcends,  accompanied  by  the  three  princes 
and  nine  prefidents  who  are  to  put  their  hands  to  the 
plough  along  with  him ;  the  field  fet  apart  for  this  pur- 
pofe  being  at  a  fmall  diflance  from  the  mount.     Forty 
labourers  are  felected  to  yoke  the  oxen,  and  to  prepare 
the  feeds  which  the  emperor  is  to  fow  ;  and  which  are 
of  five  different  kinds,  viz.  wheat,  rice,  two  kinds  of 
millet,  and  beans.     They  are  brought  to  the  fpot  in 
masmificent  boxes,    carried   by   perfons  of  the  mofl 
diflinguifhed  rank.     The  emperor  then  lays  hold  of 
the  plough,  and  turns  up  feveral  furrows  ;  the  princes  of 
the  blood  do  the  fame,  and  then  the  prefidents  ;  after 
which    the    emperor   throws   into   the  furrows    the 


ft  ;     five    kinds  of  feeds  already  mentioned  :    laftly,   four 
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pieces  of  cotton-cloth,  proper  for  making  dreiies,  are- 
diltribured  to  each  of  the  labourers,  who  aifift  in  yok- 
ing the  oxen  and  preparing  the  feeds ;  and  the  fame 
prelents  are  made  to  40  other  perfons  who  have  only 
been  fpeelators  of  the  ceremony. 

"  We  mil  ft  not  (fays  M.  Grofier)  judge  of  the  ofthepea- 
Chinefe  peafants  from  thofe  of  Europe,  efpecially  in  fants. 
what  relates  to  the  lights  acquired  by  education.  Free 
fchools  are  very  numerous  in  every  province  of  China, 
and  even  fome  of  the  villages  are  hot  deftitute  of  this 
advantage.  The  fons  of  the  poor  are  there  received 
as  readily  as  thofe  of  the  rich  ;  their  duties  and  their 
ftudies  are  the  fame  ;  the  attention  of  the  mailers  is 
equally  divided  between  them  ;  and  from  this  obfeure 
fource  talents  often  fpring,  which  afterwards  make  a 
confpicuous  figure  on  the  grand  ftage  of  life.  No- 
thing is  more  common  in  China  than  to  fee  the  fon 
of  a  peafant  governor  of  that  province  in  which  his 
father  had  long  toiled  in  cultivating  only  a  few 
acres.  The  father  himfelf,  if  taken  from  his  plough., 
and  elevated  to  a  fuperior  fphere,  might,  by  reviving 
the  inltruclion  he  received  in  his  youth,  and  efpecial- 
ly if  he  be  endowed  with  genius,  find  himfelf  fully 
competent  for  his  new  employment."  <^ 

The  Chinefe  have  been  greatly  reproached  with  the  Grofiei-'s 

inhuman  practice  of  murdering  their  children  ;    but  defence  of 

though  our  author  cannot  deny  that  they  are  guilty  theChinefe 

of  this  practice,  he  excufes  them  by  faying;,  that  "  the    ,  m  the, 
x   i  ■       j  •     '#-1  •  -    •        '      6     ,  •        charge  of 

crime  when  committed  in  China  is  commonly  owing  murderino- 

to  the  fanaticifm  of  idolatry;  a  fanaticifm  which  pre-  and  expo-° 
vails  only  among  the  loweft  of  the  people.     It  is  either  fing  their 
in  obedience  to  the  oracle  of  a  bonze,  to  deliver  them-  children, 
felves  from  the  power  of  magic  fpells,  or  to  difcharge 
a  vow,  that  thefe  infatuated  wretches  precipitate  their 
children  into  the  river  :  they  imagine  that,  by  doing 
fo,  they  make  an  expiatory  facrifice  to  the  fpirit  of 
the  river.     All  nations  of  antiquity  almoft  have  dif-     - 
graced  themfelves  by  the  like  horrid  practices  ;  but 
the  Chinefe  are  far  from  countenancing  this  barbarity 
on  that  account.     Befides,  thefe  criminal  facrifices  are 
never  practifed  but  in  certain  cantons  of  China,  where 
the   people,    blinded  by  idolatry,    are    the    dupes   of 
prejudice,  fanaticifm,  and  fuperftition. — It  often  hap- 
pens alfo,  that  the  bodies  of  thofe  children  which  are 
feen  floating  on  the  water  have  not  been  thrown  into 
it  till  after  their  death  ;  and  this  is  likewife  the  cafe 
with  thofe  which  are  found  in  the  ftreets,  or  lying 
near  the  public  roads.     The  poverty  of  the  parents 
fuggefts  this  difmal  refource,  becaufe  their  children 
are  then  buried  at  the  expence  of  the  public.     Ex- 
pofing  of  children  in  public  places  is  a  cuitom  tole- 
rated in  China;  and  government  employs  as  much  vi- 
gilance to  have  them  carried  away  in  the  morning,  as 
it  beftows  care  on  their  education.     This  is  certainly 
giving  people  intimation  to  expofe  their  children  in 
the  night-time,  and  no  doubt  encourages  the  practice  ; 
but  the  dictates  of  humanity  are  here  united  to  thole 
of  found  policy.     No  law  in  China  authorifes  muti- 
lation :  there  are  indeed  eunuchs  in  the  empire,  but 
their  number  is  much  lefs  than  what  it  is  generally 
fuppofed  to  be  by  Europeans.     The  greater  part  of 
the  eunuchs  belonging  to  the  emperor  and  emprefles 
have  no  higher  employment  than  that  of  fwceping  the 
courts  of  juftice." 
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Like  the  capital  cities  of  European  kingdoms,  Pe- 
king, the  metropolis  of  the  Chinef'e  empire,  is  furnifh- 
ed  with  a  gazette,  which  circulates  into  the  remotelt 
provinces,  and  which  is  even  conlidered  by  admini- 
ftration  as  an  effential  part  of  the  political  conftitu- 
tion.     It  is  printed  daily  at  Peking,  and  contains  an 


demands  of  his  diftrict.  All  law-fuits  muft  be  brought 
before  his  tribunal ;  and  he  has  the  power  of  paffinp- 
fentence  of  death,  but  it  cannot  be  put  in  execution 
without  being  firft  carried  to  the  emperor.  Every 
three  years  he  fends  to  court  a  report  of  the  conduct 
of  the  mandarins  fubordinate  to  him  ;  and  according 


China. 


account  of  all  thofe  objects  to  which  the  attention  of     to  the  contents  they  are  either  continued  or  difgraced. 


adminiftration  is  directed.  In  this  gazette  may  be 
fee  11  the  names  of  all  thofe  mandarins  who  are  ftripped 
of  their  employments,  and  the  caufes  of  their  difgrace ; 
it  mentions  alfo  the  names  of  all  thofe  delinquents  who 
are  punifhed  with  death  ;  of  the  officers  appointed  to 
fill  the  places  of  the  difgraced  mandarins  ;  the  cala- 
mities which  have  afflicted  any  of  the  provinces  ;  the 
relief  given  by  government ;  and  the  expences  incur- 
red by  adminiflration  for  the  fubiiftence  of  the  troops,     been  degraded  ten  fteps,  run  a  great  rifk  of  never  be- 


Thofe  of  whom  he  makes  an  unfavourable  report  are 
punifhed  in  proportion  to  their  delinquency  ;  while, 
on  the  other  hand,  thofe  who  have  the  good  fortune 
to  be  well  reported,  are  rewarded  in  a  funilar  propor- 
tion. 

The  principal  mandarins  are  fometimes  broke  and  Degrada- 
difmiiled  from  all  their  employments,  while  others  are  tio«  of  . 
only  removed  fome  degrees  lower.     Thofe  who  have  laandwin^ 
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ing  employed  again.  Thefe  degraded  mandarins  are 
kept  in  perpetual  remembrance  of  their  misfortune,  by 
being  obliged  to  mention  it  in  every  public  order  they 
iffue  forth  in  their  inferior  itation  ;  thus,  "  I,  fuch  a 
mandarin,  degraded  one,  two,  three,  &c.  fteps,  com- 
mand and  order,"  ire.  Over  thefe  inferior  mandarins 
the  infpector  of  the  province  has  a  very  unlimited  au- 
thority, and  can,  by  his  own  power,  deprive  them  of 
their  employments  for  a  great  offence  ;  nor  does  he 
coniult  the  court,  excepting  where  the  immediate  pu- 
nifhment  of  the  criminal  is  not  neceffary.  Every  one 
of  the  mandarins,  of  whatever  rank  or  denomination,  is 
obliged,  once  in  three  years,  to  give  in  writing  an 
exact  account  of  the  faults  he  has  committed  in  the 
execution  of  his  office.  If  he  is  a  mandarin  belong- 
ing to  any  of  the  four  firft  claffes,  this  confeffion  is  ex- 
amined at  court ;  but  if  it  is  made  by  any  of  the  in- 
ferior ones,  it  muft  be  laid  before  the  provincial  tri- 
bunal of  the  governor.  Government,  however,  is  not  fa  - 
tisfied  even  with  this  confeffion  ;  inquiry  is  made  into  the 
truth  of  it,  and  the  conduct  of  the  mandarin  is  fcru- 
tinized  with  the  utmoft  fe verity,  the  informations  be- 
ing fubjetted  to  the  tribunal  of  mandarins  ;  where  they 
are  carefully  examined,  the  merits  and  demerits  of 
thofe  fubjected  to  this  political  inquifition  carefully 
balanced,  and  their  names  afterwards  divided  into  three 
clailes.  The  firft  confifis  of  thofe  for  whom  rewards 
and  preferment  are  intended  ;  the  fecond,  for  whom 
gentle  reproof  and  admonition  are  thought  neceflary  ; 
inftances  are  recorded  of  emperors  themfelves  affirming     and  the  third,  of  thofe  who  are  to  be  fufp ended  for 


fhpplying  the  wants  of  the  people,  repairing  or  erect- 
ing public  works  ;  and,  laflly,  the  remonftrances  made 
to  the  fovereign  by  the  fuperior  tribunals,  either  with 
regard  to  his  public  deciiions  or  private  conduit,  and 
fometimes  even  with  regard  to  both.  Nothing,  how- 
ever, is  contained  in  this  gazette  that  has  not  imme- 
diately come  from  the  emperor,  or  been  fubmitted  to 
his  inflection  ;  and  immediate  death  would  be  the 
confequence  of  infer  ting  a  falfchood  in  this  minifterial 
paper. 

No  law  or  fentence,  as  has  already  been  faid,  is  of 
any  force,  until  the  emperor's  feal  has  been  affixed  to 
it.  This  is  about  8  inches  fquare,  and  is  made  of 
fine  jafper,  a  kind  of  precious  ftone  much  elteemed 
in  China;  of  which  only  the  emperor  is  allowed  to 
have  a  feal.  Thofe  given  to  princes  as  marks  of  ho- 
nour are  compofed  of  gold  ;  the.  feals  of  the  viceroys 
and  great  mandarins,  of  filver ;  while  thofe  of  inferior 
mandarins  and  magiftrates  are  made  only  of  lead  or 
copper.  The  fizs  of  thofe  feals  is  greater  or  fmaller 
according  to  the  rank  their  poifelibrs  hold  in  the  tri- 
bunals or  as  mandarins  ;  and  when  any  of  them  hap- 
pens to  be  worn  Out,  intimation  mult  be  fent  to  the 
next  fuperior  tribunal ;  on  which  a  new  one  is  fent, 
and  the  old  one  muft  then  be  delivered  up.  The  com- 
miffion  of  every  infpector  fent  into  the  provinces  mult 
alio  be  confirmed  by  the  emperor's  feal.  The  duty 
of  thefe  officers  is  to  examine  into  the  conduct  of 
governors,  magiftrates,  and  private  individuals  ;  and 


the  office  of  infpectors  in  fome  of  the  provinces.  Thefe 
officers  are  not  only  fuperior  to  all  the  magiftrates, 
but  even  to  the  viceroys  of  the  provinces  themfelves. 
When  a  fuperior  magiflrate  behaves  ill  to  an  inferior 
one,  the  former  inftantly  becomes  the  prifoner  of  the 


fome  time,  or  removed  altogether,  from  their  offices. 
Of  thefe  kit  forne  are  allowed  to  continue  ;  but  they 
receive  no  falary,  and  are  not  only  deprived  of  all 
th  eir  emoluments,  but  even  of  their  honours.  If  they 
have  been  guilty  of  any  action  tending  to  opprefs  the 
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infpeclor,  and  is  fufpended  from  his  office  until  he  has  People,  or  to  occafion  a  famine  or  fcarcity  among  the 

cleared    himfelf  from   every    imputation    laid   to  his  lower  ranks,  their  punifhment  is  not  confined  to  dif- 

charge.     The  viceroy,  however,  is  allowed  to  enjoy  million   from  their  offices,  but  they  are  alfo  crimi- 

his  office  until  the   report  of  the  infpector  has  been  nally  impeached.     The  family  bury  ing-place  of  every 

tranfniitted  to  the  emperor.  Chinefe  is  accounted  facred  ;  none  dares  cut  down  the 

Thefe  viceroys  are  diftinguifhed  by  the  titleof  Tfong-  trees  with  which  it  is  overfhadowed  until  they  become 

ton,  and  are  always  mandarins  of  the  firft  clafs,  pof-  decayed  with  age  ;  andieven  then,  not  until  their  con- 


-  felling  an  almoft  unlimited  power  within  their  difiricls 
They  march  abroad  with  all  the  pomp  of  royal  mag- 
nificence, never  quitting  their  palaces,  on  the  molt 
triding  occafion,  without  a  guard  of  100  men.  A 
viceroy  is  the  receiver-general  of  all  the  taxes  collected 
in  the  province,  tranfmitting  them  to  the  capital,  af- 


dition  his  been  attefted  by  "a  mandarin  :  but  for  cer- 
tain crimes  agamft  government  or  the  people,  the  bu- 
rying-place  of  a  mandarin  is  rafed  to  the  foundation. 
No  kind  of  punifhment,  however,  inflicted  on  a  fa- 
ther, is  fuppofed  in  the  leaft  to  affect  the  character  of 
his  fon  ;■  and  therefore,  when  the  latter  is  afked  by 
ter  having  referved  what  he  judges  neceffary  for  the     the  emperor  concerning  his  family,  he  will  perhaps 
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China,  cooly  anfwer,  "  My  father  was  difgraced  for  fucli  a 
*— — v '  crime,  my  grandfather  was  beheaded  for  fuch  ano- 
ther," without  the  acknowledgement  being  in  the 
leaft  detrimental.  On  the  contrary,  by  great  and 
important  fervices,  it  is  pofiible  for  him  to  wipe  out 
thefe  {tains  from  the  memory  of  his  anceftors. 

Though  the  empire  of  China  is  governed  by  Tartar 
princes,    the  latter  ieem  to  beftow  much  more  care 
and  attention  on  the  Chinefe  than  their  own  natural 
fubjects.     Should  any  difpute  arife  between  a  Chinefe 
and  a  Tartar,  the  former  mufi  have  greatly  deviated 
from  the  rules  of  juftice,  if  he  is  not  acquitted  even 
by  thofe  tribunals  which  are  compofed  of  half  Chinefe 
and  half  Tartars.     The  (lighteft  fault  committed  by  a 
Tartar  mandarin  is  always  feverely  puniihed  ;  but  the 
puniihment  of  the  greater!  is  often  mitigated  if  the 
delinquent  be  a  Chinefe  ;  and  the' fame  feverity  is  exer- 
cifed  towards  thofe  of  the  military  department.     Thofe 
faults,  however,  are  puniihed  with  the  greateft  feveri- 
ty which  hurt  the  interefts  of  the  people  :   for  which 
reafon  they  feldom  fall  a  facrifice  to  thai  clafs  of  petty 
tyrants  who  in  other  countries  prey  upon  and  devour 
them.     Every  fuperior  mandarin  is  obliged  to  inform 
himfelf  of  the  faults  of  his  inferiors,  and  expofe  them  ; 
nay,  he  would  be  puniihed  for  them  himfelf  if  he  did 
99        not. 
Privileges        Very  little  regard,  as  we  have  already  had  occafion 
of  princes,  to  obferve,  is  paid  to  hereditary  right  in  China.    Even 
&c-in  Chi- the  princes  of  the  blood  enjoy  no  other  privilege  by 
"a*  birth  but  that  of  wearing  a  yellow  girdle  ;  and  the 

names  of  theuvchildren,  with  the  exact  time  of  their 
birth,  are  inferibed  in  a  yellow  book  appropriated  to 
that  purpofe.  Collateral  princes  are  diitinguifhed  by 
an  orange  girdle,  and  their  children  are  marked  in  a 
book  of  a  red  colour.  The  furnames  of  the  princes 
of  the  reigning  family  are  determined  by  the  empe- 
ror alone;  the  reft  not  being  allowed  to  alRime  any 
name  that  too  much  refembles  thofe  of  the  Moguls  or 
Chinefe.  The  rank  even  of  the  emperor's  fons 
diminiihes  one  degree  every  generation  ;  fo  that,  at 
the  feventh,  only  the  eldelt  branch  has  a  title  to 
wear  the  yellow  girdle,  the  reft  being  funk  into  the 
rank  of  plain  citizens.  An  hereditary  fovereignty, 
however,  paffes  from  one  eldeft  foil  to  another  ;  and 
this  title  cannot  be  forfeited,  unlefs  the  poirelTor  be 
guilty  of  fome  crime.  In  this  cafe  the  emperor  ap- 
points to  the  fncceflion  either  one  of  his  younger  bro- 
thers or  a  coufin  ;  but  thefe  mult  be  always  chofen  from 
the  fame  branch,  as  the  lawful  branch  cannot  be  de- 
prived of  its  right  without  the  condemnation  of  all 
who  compofe  it.  The  only  hereditary  authority  of 
the  other  princes  exifts  among  thofe  troops  called  the 
Tartar  bands.  There  they  enjoy,  \\  ithout  oppofition, 
that  rank  which  they  derive  from  their  birth,  but  in 
every  thing  elfe  are  on  a  level  with  others.  They  are 
fabjefted  to  a  military  examination  at  ftated  periods, 
and  are  always  promoted  or  degraded  according  to  the 
degree  of  {kill  they  exhibit.  The  fame  trial  is  un- 
dergone by  the  heir  apparent  and  his  fons  ;  the  only 
indulgence  mown  them  being,  that  fchools  are  ap- 
pointed for  their  particular  nfe.  The  princes  are 
likewife  indulged  with  a  tribunal  appropriated  on  pur- 
pofe for  them,  and  before  which  alone  they  can  be 
tried.  An  infult  offered  to  a  prince  decorated  with 
the  yellow  girdle  is  puniihed  with  death  ;  but  if  he 
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has  omitted  to  put  it  on,  the  aggrefTor  efcapes  with  China, 
a  baitinading.  A  prince  may  be  put  to  death  by  the*  v  ' 
emperor's  confent ;  but  he  efcapes  every  ilighter  cor- 
poral puniihment  by  paying  a  fine.  Untitled  princes 
have  very  few  privileges  fuperior  to  thofe  of  common 
citizens ;  and  are  generally  very  poor,  unlefs  pof- 
feffed  of  fome  lucrative  office.  Thus  they  are  fome- 
times  reduced  to  the  neceflity  of  accepting  the  highelt 
pay  of  a  common  folditr  in  the  1  artar  bands.  When 
they,  or  any  of  their  children,  however,  enter  into 
the  marriage  {fate,  the  emperor  ufually  makes  them  a 
prefent  of  100  ounces  of  lilver.  He  will  alfo  relieve 
them  on  other  occafions,  alfift  their  widows  and  or- 
phans, ire.  but  in  all  this  never  departs  from  the  moft 
exact  rules  of  economy;  fo  that  the  mandarins  in  this 
refpect  are  much  better  than  the  relations  of  the  fove- 
reign  himfelf.  roo 

With  regard" to  the  ancient  religion  cf  China,  F.  A-f.  Amiot'» 
miot  informs  us,  that,  after  making  every  poffible  re- account  of 
fearch,  comparing  and  reafoning  upon  his  obfer\a-tn- ancic 
tions,  he  at  laft  concluded,  that  "  the  Chinefe  are  a^'J 
diitinct  people,  who  have  ftill  preferved  the  characleri 
itic  marks  of  their  firft  origin  ;  a  people  whofe  primitive 
doctrine  will  be  found,  by  thofe  who  take  the  trouble 
of  inveftigating  it  thoroughly,  to  agree  in  its  ellential 
parts  with  the  doctrine  of  the  chofen  people,  before 
Mofes,  by  the  comand  of  God  himfelf,  had  configned 
the  explanation  of  it  to  the  facred  records  ;  a  people, 
in  a  word,  whofe  traditional  knowledge,  when  freed 
from  whatever  the  ignorance  or  fuperftition  of  later 
ages  has  added  to  it,  may  be  traced  back  from  age  to 
age,  and  from  epocha  to  epocha,  without  interruption, 
for  the  fpace  of  4000  years,  even  to  the  renewal  of 
the  human  race  by  the  grandfon  of  Noah."  The 
king,  or  canonical  books  of  the  Chinefe,  every  where 
inculcate  the  belief  of  a  Supreme  Being,  the  author  and 
prelerver  of  all  things.  Unaer  him  they  mention  the 
names  of  Tien,  or  Heaven ;  Chang-tien?  or  Supreme 
Heaven  ;  Chang-ti,  or  Supreme  Lord  ;  and  of  Hoang- 
chan-ti,  Sovereign  and  Supreme  Lord  :  "  Names  (fays 
M.  Grofier)  correfponding  to  thofe  which  we  nfe  when 
we  fpeak  of  God,  the  Lord,  the  Almighty,  the  Moft 
High." 

According  to  the  Chinefe  books,  the  Supreme  Be- 
ing is  the  principle  of  every  thing  that  exifts,  and  the 
father  of  all  living  ;  he  is  eternal,  immoveable,  and 
independent;  his  power  knows  no  bounds  ;  his  fight 
equally  comprehends  the  paft,  prefent,  and  the  future, 
penetrating  even  into  the  inmoft  recelfes  of  the  heart. 
Heaven  and  earth  are  under  his  government;  all  events, 
all  revolutions,  are  the  confequences  of  his  will  ;  he  is, 
pure,  holy,  and  impartial  ;  wickednefs  offends  his 
light ;  but  he  beholds  with  an  eye  of  complacency  the 
virtuous  actions  of  men.  Severe,  yet  jufi,  he  punifh- 
es  vice  in  a  ftriking  manner  even  on  the  throne,  and 
often  preripitates  from  thence  the  guilty,  to  place  upon 
it  the  man  who  walks  after  his  own  heart,  whom  he 
hath  raifed  from  obfeurity.  Good,  merciful,  and  full 
of  pity,  he  relents  on  the  repentance  of  the  wicked  : 
public  calamities,  and  the  irregularities  of  the  feafons, 
are  only  falutary  warnings,  which  his  fatherly  good- 
nefs  gives  to  men  to  induce  them  to  reform  and 
amend. 

The  performance  of  religious  worfhip  at  the  pro- 
per and  appointed  times,  has  given  occafion  to  the  great 
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China,     exa<Sfaie£s  with  refpect  to  the  kalendar,  which  is  re- 

v * 'inarkable  throughout  the  empire  of  China;    and  all 

the  celebrated  emperors  have  begun  their  reigns  with 
a  reformation  of  it.  Our  hiitorians,  however,  not 
contented  with  difcovering  in  the  Chinefe  religion  the 
fundamental  principles  of  the  ancient  patriarchal  reli- 
gion, have  alfo  found  in  it  evident  fymptoms  of  a 
knowledge  of  the  Trinity  as  .believed  among  Chrifti- 
ans.  "  Among  the  ancient  Chinefe  characters  (fays 
M.  Grofier),  which  have  efcaped  the  ravages  of  time, 
we  find  the  following  ^.  According  to  the  dictionary 
of  Kang-hi,  this  figuiries  union  ;  according  to  the 
Choue-ousn  (that  book  fo  highly  efteemed  in  China)  /\ 
is  three  united  in  one  ;  it  derives  it  from  the  charac- 
ters jou  (to  enter  or  penetrate),  and/?,  one  ;  whence 
it  concludes,  that  j\  means  three  united,  penetrated, 
or  incorporated  into  one.  According  to  another  book, 
accounted  a  learned  and  accurate  explanation  of  the 
ancient  characters,  '  &  lignifies  ftrict  union,  harmony, 
the  chief  good  of  man,  of  heaven,  and  of  earth  ;  it 
is  the  uaionof  the  three  tfai  (powers,  principles,  or  in- 
telligencies) ;  for,  united,  they  direct,  create,  and  nou- 

rifh  together.  The  image  J—  (three  united  in  one  fi- 
gure) is  not  fo  obfeure  in  itfelf ;  however  it  is  difficult 
to  reafon  upon  it  without  being  deceived :  on  this  fub- 
ject  it  is  difficult  to  fpeak.' 

"  feather  Amiot,  fpite  of  all  the  objections  which 
the  critics  of  Europe  may  make,  feems  to  conjecture, 
that  the  character  /\  might  have  been,  among  the  an- 
cient Chinefe,  the  fymbol  of  the  moil  holy  Trinity ; 
*  and  the  more  fo  (he  adds),  as  the  ancient  books 
furnifh  a  number  of  texts,  which  give  us  reafon  to 
fuppofe  them  to  have  been  pollefled  of  fome  knowledge 
of  this  fublime  my  fiery. '  The  book  See-ki  fays,  '  The 
emperor  formerly  offered  up  a  folemn  facrifice  every 
three  years  to  the  Spirit  Trinity  and  U  nity,  Ckin-fan-ye.' 
The  following  celebrated  text  of  hao-tfe  has  long  been 
known  in  Europe.  '  Tao  is  one  by  nature  :  the  firft 
begot  the  fecund  ;  two  produced  the  third  ;  the  three 
created  all  things.' 

"  F.  Amiot  quotes  another  paffage,  which  appears 
to  be  no  lefs  fmgular.  '  He  who  is,  as  it  were,  vi- 
iible,  and  cannot  be  feen,  is  named  Khi ;  he  who  may 
be  heard,  yet  fpeaketh  not  to  the  ears,  is  called  Hi ; 
he  whom,  in  a  manner,  we  feel,  yet  cannot  touch,  is 
named  Ouei.  In  vain  do  we  interrogate  our  fenfes  re- 
fpecting  thefe  three  :  our  reafon,  which  alone  can  give 
us  any  fatisfaction,  will  tell  us  that  they  make  only 
one.  Above  there  is  no  light ;  below  there  is  no  dark- 
nefs.  He  is  eternal ;  there  is  no  name  which  can  be 
given  him.  He  refembles  nothing;  that  exifts  ;  he  is 
an  image  without  figure  ;  a  figure  without  matter  : 
his  light  is  furrounded  by  darknefs.  If  we  look  up  to 
him  above,  we  behold  no  beginning  ;  if  we  follow  him, 
we  difcovcr  no  end.  From  what  the  Tao  hath  been 
at  all  times,  conclude  what  he  is,  viz.  that  he  is  eter- 
nal:  he  is  the  beginning  of  wifdom.'  The  com- 
mentaries which  explain  this  paffage  fpeak  in  fuch 
ftrong  and  precife  terms,  that  F.  Amiot  forbears  to 
quote  them,  left  he  might  incur  the  cenfure  of  too 
isi  many  incredulous  readers." 
Sawiices.  The  facrifices  of  the  Chinefe  were  firft  offered  up  in 
the  open  fields,  or  on  fome  mountain,  upon  what  they 


€«!1   the   Tan,  which  fignifies   a  quantity  of  ftones     thii 


thrown  together  in  a  round  form,  or  amply  a  round 
heap  of  earth.  A  double  fence,  called  Kiao,  compo- 
fed  of  turf  and  branches  of  trees,  was  raifed  around 
this  ;  and,  in  the  fpace  left  between  the  twofenceci,  two 
lelfer  altars  were  erected  on  the  right  and  left ;  upon 
which,  immediately  after  the  facririce  offered  up  to  the 
Tien,  they  facrificed  alfo  to  the  Cheng,  or  good  fpirits 
of  every  rank,  and  to  their  virtuous  ancestors.  The 
fovereign  alone  had  a  right  of  facrificing  upon  this 
Tan  ;  and  the  cuftom  of  facrificing  to  inferior  fpirits, 
according  to  the  Chinefe  commentators,  may  be  traced 
even  to  the  days  of  Fo-hl  himfelf.  The  fame  writers 
add,  that,  in  addreffing  themfelv es  to  the  Chang-ti,  they 
conlidered  him  as  the  fovereign  lord  of  the  univerfe, 
clothed  with  all  that  power  which  was  neceffary  to  fa- 
tisfy  them  with  regard  to  the  different  objects  of  their 
rcquefts  ;  but  that,  in  offering  up  their  prayers  to  the 
inferior  objects  of  worlhip,  they  only  implored  their 
protection  and  mediation  with  the  Chang-ti. 

While  the  empire  was  confinedwithinnarrow  bounds, 
one  mountain  was  fufficient  for  the  facrifices  ;  but  in 
procefs  of  time  it  became  necefTary  to  confecrate  four 
others.  Thefe  were  lituated  at  the  extremities  of  the 
empire,  and  were  fuppofed  to  correfpond  with  the 
four  quarters  of  the  world  ;  and  the  prince  went  fuc- 
ceilively  every  year  to  one  of  thefe  mountains  to  offer 
up  facrifices  ;  taking  occafion  at  the  fame  lime  to 
iliow  himfelf  to  his  people,  and  to  inform  himfelf  of 
their  wants.  This  cuftom  fubfifted  for  a  long  time; 
but  at  length  it  was  found  convenient  to  add  a  fifth 
mountain  in  the  centre  of  the  empire  ;  and  ever  fince 
thefe  have  been  called  the  five  To,  or  the  five  moun- 
tains of  facrifice.  This  method  of  fubjecting  the  em- 
peror to  regular  annual  journies  could  not  but  be  at- 
tended with  many  inconveniences.  It  was  found  necefTa- 
ry on  this  account  to  confecrate  fome  fpot  in  the  neigh- 
bourhood of  his  palace,  which  might  be  fubftituted  for 
the  To  upon  all  occafions  when  the  emperor  could  not 
repair  to  them.  An  edifice  was  therefore  erected,  which 
at  once  reprefented  the  Kiao,  Tan,  and  the  Hall  of  An- 
ceftors. This  laft  was  a  neceffary  part  of  the  edifice  ; 
becaufe  it  was  incumbent  on  thofe  who  offered  up  fa- 
crifices, firft  to  repair  to  this  hall,  and  acquaint  their 
anceftors  with  what  they  were  about  to  perform  ;  and 
thither  alfo  they  returned  after  facrificing,  to  thank 
the  fame  anceftors  for  the  protection  they  had  received 
from  the  Chang-ti ;  after  which  they  offered  up  a 
facrifice  of  thankfgiving  in  honour  of  them,  and  per- 
formed certain  other  ceremonies  to  fhow  their  refpect. 
The  building  contained  five  feparate  halls,  appropri- 
ated to  different  purpofes :  originally  it  had  neither 
paintings  nor  ornaments  of  any  kind,  and  a  ftair-cafc 
of  nine  fteps  conducted  to  the  principal  entrance.  Af- 
terwards, however,  it  was  much  more  richly  orna- 
mented, each  of  the  five  halls  being  decorated  with 
columns,  over  which  others  were  placed  that  fupported 
thefecond  roof.  In  fucceeding  times  it  was  ftripped  of 
all  its  ornaments,  with  a  view  to  bring  back  religion 
to  its  primitive  fimplicity.  Its  four  gates  were  covered 
with  fine  mofs,  reprefenting  the  branches  of  which 
the  double  fence  of  the  ancient  Kiao  were  formed. 
The  ridge  of  the  roof  was  covered  with  the  fame,  and 
the  whole  was  encompaffed  by  a  canal  filled  with 
water  at  the  time  of  offering  up  the  facrifices.     To 
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China,  the  temple  ofneatnefs,  and  which  was  ufed  only  for  pu- 
rifications and  ceremonies,  the  former  being  entirely 
confecrated  to  the  worfhip  of  the  Chang-ti. 

At  prefent  there  are  only  two  temples  in  Peking, 
named  the  Tien-tan  and  the  Ti-tan  ;  in  the  conitruction 
of  which  all  the  elegance  ofChinefe  architecture  is 
difplayed.  Thefe  are  both  dedicated  to  the  Chang-ti, 
but  under  different  titles  ;  in  the  one  he  is  adored  as 
the  eternal  fpirit ;  in  the  other,  as  the  creator  and  pre- 
ferver  of  the  world.  The  ceremonies  of  the  modern 
facrifices  are  greatly  multiplied  ;  and  nothing  can  ex- 
ceed the  fplendor  and  magnificence  with  which  thefe 
folemnities  are  performed.  Some  time  before  the  day 
appointed  for  the  grand  ceremony,  the  monarch,  the 
grandees  of  the  court,  and  all  thofe  whom  their  em- 
ployments qualify  to  affift  at  the  folemnity,  prepare 
themfelves by  retirement,  fafting,  and  continence;  no 
audience  is  given  by  the  emperor,  and  the  tribunals 
are  entirely  Ihut ;  marriages,  funerals,  rejoicings,  and 
entertainments  of  every  kind,  are  then  forbidden.  At 
lair.,  on  the  day  appointed,  the  emperor  appears  at- 
tended by  an  innumerable  multitude,  and,  his  perfon 
furrounded  by  a  vaft  number  of  princes,  lords,  and  of- 
ficers, while  every  part  of  the  temple  feems  to  corre- 
fpond  with  the  magnificence  of  the  fovereign  ;  all  the 
vafes  and  uteniils  employed  in  the  facrifices  are  of 
gold,  and  cannot  be  employed  to  any  other  purpofe  ; 
even  theinftruments  of  mufic  are  of  enormous  mag- 
nitude, and  never  ufed  any  where  elfe.  All  this  gran- 
deur, however,  ferves  only  to  difplay  in  a  more  emi- 
nent manner  the  humility  and  abafement  of  the  mo- 
narch during  his  devotion  ;  at  which  time  he  rolls  in 
the  dull,  and  fpeaks  of  himfelf  before  the  Chang-ti  in 
terms  of  rhe  moil  abject  fubmiffion  and  humiliation. 

The  purity  of  the  ancient  Chinefe  religion  has, 
however,  been  long  contaminated  by  many  idolatrous 
and  fanatical  feels.  Among  thefe,  one  named  Tao-fse 
was  founded  by  aphilofopher  called  Lao-khcn  or  Lao-ffe, 
who  was  born  603  B.  C.  He  died  in  an  advanced 
age,  leaving  to  his  difciples  a  book  intitled  Tao-te,  be- 
ing a  collection  of  5000  fentences.  His  morality  has 
a  great  refemblance  to  that  of  Epicurus.  It  confrfts 
principally  in  banifliing  all  vehement  delires  and  paf- 
fions  capable  of  difturhing  the  peace  and  tranquillity 
of  the  foul.  According  to  him,  the  care  of  every  wife 
man  ought  to  be  only  to  endeavour  to  live  free  from 
grief  and  pain,  and  to  glide  gently  down  the  ftream 
of  life  devoid  of  anxiety  and  care.  To  arrive  at  this 
happy  ftate,  he  ad  vifes  his  followers  to  baniih  all  thoughts 
of  the  pail,  and  to  abftain  from  every  vain  and  ufelefs 
inquiry  concerning  futurity,  as  well  as  all  tormenting 
thoughts  of  ambition,  avarice,  &c.  It  was  found  by 
the  difciples  of  this  philofoplK-.r,  however,  that  all 
thefe  endeavours  to  obtain  a  perfect  tranquillity  of 
mind  were  vain,  as  long  as  the  thoughts  of  death  in- 
tervened ;  they  therefore  declared  it  poiTiblc  to  difcover 
a  compofition  from  which  drink  might  be  made  that 
would  render  mankind  immortal.  Hence  they  were 
led  to  the  ftudy  of  chemiftry  ;  and,  like  the  weftern 
alchemifts,  wearied  themfeves  in  fearch  of  the  philofo- 
pher's  flone,  until  at  laft  they  gave  themfelves  up  to 
all  the  extravagancies  of  magic. 

The  defire  of  avoiding  death,  together  with  the 
credulity  natural  to  unenlightened  minds,  quickly  pro- 
duced a  number  of  converts  to  the  feet  of  Tao-fse. 
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art  of  foretelling  events  by  divination,  quickly  diffufed  W| — « 

themfelves  over  the  empire,  and  the  imbecillity  of  the 
emperors  contributed  to  propagate  the  deception. 
Temples  confecrated  to  fpirits  quickly  reared  their 
heads  in  every  corner  of  the  empire  ;  and  two  of  the 
moil  celebrated  of  the  feet  were,  authorifed  to  main- 
tain public  worihip  there  after  the  form  which  had 
been  prefcribed  by  their  mailer.  At  the  fame  time 
they  diilributed,  and  iold  at  a  dear  rate,  images  of  the 
imaginary  fpirits  with  which  they  had  peopled  the 
heavens  and  the  earth.  Thefe  were,  by  their  com- 
mand, worfhipped  as  fo  many  deities  independent  of 
the  Supreme  Being  ;  and,  in  like  manner,  feveral  of 
the  ancient  emperors  were  invoked  as  gods. 

Being  patronifed  by  the  emperors  of  feveral  dy- 
nallies,  this  feet  became  more  and  more  powerful. 
At  laft  they  had  the  impudence  to  affix,  during  the 
night-time,  to  one  of  the  gates  of  the  imperial  city, 
a  book  filled  with  myilic  characters  and  magical  figures. 
At  break  of  day  they  informed  the  emperor  of  the 
fudden  appearance  of  this  book,  and  publicly  declared 
that  it  was  fallen  from  heaven.  This  trick  eaiily  im- 
pofed  upon  the  weak  prince.  He  immediately  repair- 
ed, with  a  numerous  train,  to  the  fpot  where  the  fa- 
cred  volume  appeared  ;  and  having  taken  it  into  his 
hands  in  a  refpectful  manner,  carried  it  iu  triumph  to 
his  palace,  where  he  ihut  it  up  in  a  golden  box.  An- 
other emperor  carried  hisreverence  for  the  feet  tofuch 
an  height  of  impiety  and  extravagance,  as  to  order  a 
celebrated  Tao-fse  to  be  publicly  worfhipped  under  the 
name  of  Chang-ti.  The  feet  thus  patronifed  by  the 
princes,  and  accommodated  to  the  credulity  of  the 
vulgar,  continued  to  gain  ground  in  fpite  of  every  op- 
pofition  from  the  wifer  part  of  the  people,  and  is  Hill 
very  powerful  in  China.  At  prefent  they  offer  up 
three  different  victims,  a  hog,  a  fowl,  and  a  fifli,  to  a 
fpirit  whom  they  invoke.  Various  ceremonies,  fuch 
as  howling,  drawing  fantaftical  figures  upon  paper,  ma- 
king an  hideous  noife  with  kettles  and  drums,  are  ufed 
in  their  incantations  ;  and  though  it  may  readily  be 
believed  that  they  are  for  the  molt  part  unfuccefsful, 
yet  their  credit  is  ilill  kept  up  by  thofe  cafes  in  which 
they  fucceed  by  accident. 

The  chief  of  the  Tao-fse  is  inverted  by  government 
with  the  dignity  of  grand  mandarin,  which  is  enjoyed 
by  his  fucceifors  ;  he  reiides  in  a  fumptuous  palace  in 
a  town  of  Kiang-fi  ;  and  the  fuperftitious  confidence 
of  the  people  attracts  an  immenfe  number  thither  from 
all  parts  of  the  empire.  Some  arrive  in  order  to  be 
cured  of  difeafes,  others  to  get  an  inlightinto  futu- 
rity. The  impoftor  diftributes  to  them  fmall  bits  of 
paper  filled  with  magical  characters  ;  and  the  ignorant 
wretches  depart  well  fatisfied,  without  grudging  the 
expence  of  their  joumry,  though  ever  fo  long. 

A  ilill  more  pernicious  and  more  widely  difiufed  feet  of  thewor* 
is  that  of  the  idol  Fo,  which    cr.me  orignally  from  In-  Ihippcrsof 
dia.     The  Tao-fse,  h  id  promifed  to  the  brother  of  one  Fo. 
of  the  emperors  of  China  to  introduce  him  to  a   com- 
munication with- fpirits.  The  credulous  prince  having 
heard  of   a  o-reat  fpirit  named  Fo,  who  refided  in  In". 
dia,  prevailed  on  hi   brother  to  fend    an  embally  thi- 
ther.    On  the  arrival  of  the  ambaffadors,  however, 
they  could  find  only  two  worfhippers  of  this    diety, 
both  of  whom  they  brought  to  China.     Several  images 
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China,     of  Fo  were  alfo  collected  at  the  fame  time;  and  thefe, 
— ^— — '  together  with  fome  canonical   books  of  the   Indians, 
were  placed  on  a  white  horfe,  and  carried  in  proceflion 
to  the  imperial  city. 

This  fuperftition  was  introduced  into  China  about 
the  65th  year  of  the  Chriftian  asra,  and  foon  made 
vaft  progrefs.  One  of  its  principal  doctrines  is  that 
of  the  metempfychofis,  or  tranfmigration  of  fouls,  of 
which  M.  .Groiier  thinks  he  was  the  inventor,  and  that 
Pythagoras,  who  travelled  into  feveral  parts  of  India, 
had  borrowed  the  doctrine  from  him.  The  account 
given  of  him  by  the  bonzes  is,  that  folding  himfelf, 
at  the  age  of  70,  oppreifed  with  infirmities,  he  called 
hisdifciples  together,  and  told  them  he  was  unwilling 
to  leave  the  world  without  communicating  the  fecret 
and  hidden  myfteries  of  his  dodrine  ;  which  were,  in 
fhort,  that  all  things  had  proceeded  from  a  vacuum 
and  nothing,  and  to  that  they  maft  return.  This  doc- 
trine produced  a  correfponding  mode  of  action,  or  ra- 
ther of  inaction,  in  thofe  who  believed  it :  for  thus 
the  great  happinefs  of  man  was  made  to  coniift  in  ab- 
folute  annihilation  ;  and  therefore  the  nearer  he  could 
bring  himfelf  to  this  ftate  during  life,  the  happier  he 
was  fuppofed  to  be. 

The  common  doctrine,  however,  which  admits  of  a 
diftinctiou  between  good  and  evil,  finds  more  prole - 
lytes  among  the  vulgar,  whole  fituation  in  life  will  not 
allow  them  to  fpend  their  time  in  perpetual  idlenefs. 
According  to  this,  the  righteous  will  be  rewarded  and 
the  wicked  puniihed  after  death.  They  fay  alio,  that 
the  god  Fo  came  to  fave  mankind,  and  to  expiate  their 
fins  ;  and  that  he  aloue  can  procure  them  a  happy  re- 
generation in  the  life  to  come.  Five  precepts  are  like- 
wife  inculcated  on  thofe  who  adopt  this  doctrine  : 
1.  Not  to  kill  any  living  creature.  2.  Not  to  take 
away  the  goods  of  another.  3.  Not  to  pollute  them- 
felves  by  unclean nefs.  4.  Not  to  lie  ;  and,  5.  Not  to 
drink  wine.  Above  all,  they  recommend  to  them  to 
perform  acts  of  mercy,  to  treat  their  bonzes  well, 
build  temples,  &c. 

The  doctrine  of  metempfychofis  has  introduced  in- 
to China  an  infinite  number  of  idols,  who  are  all  wor- 
ihipped  on  the  fuppofition  that  the  fpirit  of  Fo  has 
tranfmigrated  into  the  animals  they  reprefent.  Thcfe 
idols,  however,  feem  not  to  be  worfhipped  with  great 
fmcerity  ;  but,  like  the  images  of  faints  in  the  more 
fuperftitious  countries  of  Europe,  are  beaten  and  thrown 
in  the  dirt  when  their  votaries  happen  not  to  obtain 
their  dellres,  which  they  impute  to  the  obftinacy  or 
weaknefs  of  the  idol.  Nay,  M.  Groiier  gives  an  ac- 
count of  one  man,  who  having  ineffectually  paid  a  fum 
of  money  to  the  bonzes  of  a  certain  idol  for  the  cure 
of  his  daughter,  brought  a  formal  accufation  againft 
the  idol  itfelf ;  and  in  fpite  of  all  that  the  bonzes  could 
fay  in  its  behalf,  got  its  worlhip  fupprelfed  throughout 
the  province. 

The  bonzes  of  China  are  reprefented  as  a  moft  ava- 
ricious and  hypocritical  race  of  men,  ready  to  practife 
the  bonzes,  every  kind  of  villainy,  and  even  to  fubject  themfelves 
to  the  moft  intolerable  tortures,  in  order  to  obtain  mo- 
ney from  the  companion  of  the  public  when  they  can- 
not get  it  in  any  other  way  ;  and  an  edict  of  one  of 
the  emperors  is  cited  by  M.  Grofier,  by  which  great 
numbers  of  their  religious  houfes  were  fupprefled.     In 
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order   to  perpetuate  their   feet,  they  purchafe  young     ChmaK 

children,  whom  they  take  care  to  inltruct  in  all  the  s — ° ' 

myfteries  and  tricks  of  their  profeilion ;  but  except- 
ing this,  they  are  in  general  very  ignorant,  and  few 
of  them  would  be  able  to  give  any  tolerable  account 
of  the  tenets  cf  their  own  feet.  They  are  net  fubject 
to  a  regular  hierarchy,  but  acknowledge  fuperiors  a- 
mong  them  whom  they  call  grand  bonzes,  who  have 
the  firft  place  in  all  religious  aflemblies  at  which  thev 
happen  tobeprefent;  and  great  profit  is  derived  from 
certain  religious  clubs,  both  of  men  and  women,  at 
which  the  bonzes  are  always  called  to  affift.  Their 
wealth  is  likewife  augmented  by  pilgrimages  to  certain 
places  where  there  are  temples  more  or  lefs  reverenced, 
and  where  a  multitude  of  abfurd  ceremonies  are  per- 
formed. Thefe  bonzes,  as  may  be  ealily  imagined,  are 
inveterate  enemies  to  the  progrefs  of  Chriftianity,  tell- 
ing the  moft  abfurd  ftoriesconcemingthe  miffionaries : 
as  that  they  pluck  out  the  eyes  of  their  converts  to 
conftruct  telefcopes  with,  &c.  The  literati,  however, 
and  the  more  fenfible  part  of  the  nation,  hold  them  in 
the  greateft  contempt.  105 

We  fliall  conclude  this  detail  of  the  Chinefe  reli-  Ridiculous 
gion  with  giving  an  account  of  one  other  fuperftition  fuperftition 
which  feems  peculiar  to  the  nation.  It  is  named  fong-  oit^eJong- 
chou'i,  which  iignifies  wind  and  water.  By  this  they 
mean  the  lucky  or  unlucky  fituation  of  a  houfe,  bury- 
ing-place,  &c.  If  any  imprudent  perfon  has  built  a 
houfe  clofe  to  that  of  a  Chinefe,  in  fuch  a  manner 
that  the  angle  formed  by  its  roof  flanks  the  wall  or 
roof  of  the  former  houfe,  the  proprietor  ever  after 
lives  in  terror  of  utter  ruin  and  deflruction  from  the 
malignant  influence  of  that  angle.  An  implacable 
hatred  inftantly  commences  betwixt  the  two  families, 
and  often  gives  rife  to  a  law-fuit,  which  furnilhes  mat- 
ter of  difcuflion  for  fome  of  the  fuperior  tribunals. 
If  no  redrefs  can  be  had  at  law,  however,  the  Chinefe 
is  then  reduced  to  the  necellity  of  erecting,  on  the  top 
of  his  houfe,  an  enormous  image  of  a  dragon,  or  fome 
other  monfter,  with  its  mouth  gaping  towards  the  angle, 
and,  as  it  were,  threatening  to  fwallow  it  up;  after 
which  the  apprehenfions  of  the  proprietor  begin  to 
fubfide,  and  tranquillity  is  reftored  to  the  family.  In 
this  manner  the  governor  of  Kkn-tchang  fecured  him- 
felf from  the  influence  of  the  church  of  the  Jefuits, 
which,  being  built  on  an  eminence,  overlooked  his  pa- 
lace. Not  depending,  however,  entirely  on  the  good 
offices  of  his  tutelary  dragon,  he  alfo  took  the  wife 
precaution  of  altering  his  principal  apartments,  and 
railing,  at  the  diftance  of  200  paces  from  the  church, 
a  kind  of  large  facade  three  ftories  high.  But  un- 
luckily the  death  of  his  fuccellbr  was  attributed  to 
this  facade ;  for  the  mandarin  being  attacked  with  a 
diforder  in  his  breafc,  which  made  him  fpit  up  a  white 
phlegm,  this  fymptom  was  thought  to  be  owing  to  the 
wallsof  the  facade,  which  were  very  white,  and  which 
were  forthwith  painted  black.  The  falutary  precau- 
tion, however,  happened  to  be  taken  too  late  ;  for  the 
governor  died  notwithstanding  the  black  colour  of  the 
walls. 

"  We  ihould  never  have  done  (fays  M.  Grofier), 
were  we  to  relate  all  the  fuperftitious  ideas  of  the  Chi- 
nefe, refpecting  the  lucky  and  unlucky  fituation  of  hou- 
fes, the  quarter  which  doors  ought  to  front,  and  the 
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plan  and  day  proper  for  conftructing  the  ftoves in  which 
they  cook  their  rice."  Bat  the  object  on  which  they 
employ  their  greateil  care  is  the  choice  of  the  ground 
and  iituation  for  a  burying-place.  Some  quacks  fol- 
low no  other  profeffion  than  that  of  pointing  oat  hills 
and  mountains  which  have  an  afpect  favourable  for 
works  of  that  kind.  When  a  Chinefe  is  perfuaded 
of  the  truth  of  luch  information,  there  is  no  mm 
which  he  would  not  give  to  be  in  pbuelhon  of  the  for- 
tunate fpot.  The  greater  part  of  the  Chinefe  are  of 
opinion  that  all  the  happinefs  and  misfortunes  of  life 
depend  upon  t\\efong-choui. 

A  colony  of  jews  was  eftablilhed  in  China  about 
the  year  206  E.  C.  ;  but  they  are  now  reduced  to  a 
fmall  number  of  families  at  Cai-fong,  the  capital  of 
the  province  of  Honan.  The  Mahometans  have  mul- 
tiplied much  more  than  the  Jews.  It  is  above  600 
years  fince  they  hrft  entered  the  empire,  where  they 
have  formed  different  eftablimments.  At  hrft  their 
number  was  augmented  only  by  marriages  ;  but  for 
fome  time  paft  they  have  been  more  particularly  at- 
tentive to  the  extending  of  their  feet  and  propogating 
their  doctrine.  The  principal  means  employed  for 
this  purpofe  are,  to  purchafe  a  great  number  of  chil- 
dren brought  up  in  idolatry,  whom  their  poor  parents 
are  glad  to  part  with ;  and  thefe  they  circuracife,  and 
afterwards  inftruct  in  the  principles  of  their  religion. 
During  the  time  of  a  famine  which  defolated  the  pro- 
vince of  Chang-tong,  they  purchafed  more  than  10, coo 
of  thefe  children  ;  for  whom,  when  grown  up,  they 
procured  wives,  built  houfes,  and  even  formed  whole 
villages  of  them.  They  are  now  become  fo  numerous, 
that  in  the  places  where  they  reiide  they  entirely  ex- 
clude every  inhabitant  who  does  not  believe  in  their 
prophet,  and  frequent  a  mofque. 

With  regard  to  the  manners  of   the  Chinefe,  they 
bear  no  refemblmce  tothofe  of  any  other  nation  ;  and, 
if  we  may  believe  their  hiltorians,  they  are  the   fame 
at  this  day  that  they  were  4000  years  ago.     The  wo- 
men are  condemned  almoft  to  perpetual  imprifonment 
within  the  precincts  of  their  own  houfes,  and  are  ne- 
ver feeneven  by  their  intended  hufbands  before   mar- 
riage.    He  knows  nothing  of  her  looks  or  perfon  but 
from  the  account  of  fome  female  relation  or  confident, 
who  in  fuch  cafes  acts  the  part  of  match-maker;  though, 
if  impofed  upon  cither  with  regard  to  her  age    or  fi- 
gure, he  can  have  recourfe  to  a  divorce.     The   fame 
matrons  who  negociate  the  marriage.,  alfo  determine  the 
fum  which  the  intended  hu-fbarid  mult  pay  to  the  pa- 
rents of  the  bride  :  for  in  China  a  father  does  not  give 
a  dowry  to  his  daughter  ;  it  is  the  hufbarid  who  gives 
a  dowry  to  the  wife.     When  the  dav  appointed  for 
the  marriage  is  arrived,  the  bridge  is  placed  in  a  chair 
or  clofc  palanquin,   the  ley    of  which  is  committed  to 
the  care  of  a  trufty  domestic,  who  mult  deliver  it   to 
none  but  the  hufband.    The  latter  richly  drelfed,  waits 
at  his  gate  for  tdie  arrival  of  the  proceiuon.     As  foon 
as  i:   approaches  the  key  is  put  into  his  hands  ;  he 
eil}  opens  the  chair,  and  for  the  firit  time  perceives 
his  good  or  bad  fortune.     If  he  is  contented  with  his 
new  fpoufe,  the  bride  defcends  and  e  iters  the  houfe, 
here  the  marri  ig-e  is  concluded  by  feafting  and  mer- 
riment as  in  other  countries  ;   but  if  che  bridegroom 
is  very  much  difappointed,  he  fuddehly  (huts  the  chair, 
Vol.  IV. 


1     ]  CHI 

and  fends  the  bride  home  to  her  relations. '  To  get  rid 
of  her  in  this  manner,  however  cofls  a  fum  equal  to 
what  he  originally  gave  in  dowry  to  obtain  her. 

The  Chinefe  women,  even  of  the  hrft  rank,  feldom 
quit  their  apartment,  which  is  fituated  in  the  moft  re- 
tired part  of  the  houfe,  and  in  which  they  are  fecluded 
from  ail  fociety  but  that  of  their  domeftics.  The  book 
of  ceremonies  requires-  that  there  lhould  be  two  apart- 
ments in  every  houfe ;  the  exteriorone  for  the  hufband, 
the  interior  for  the  wife.  They  mult  even  be  fepara- 
ted  by  a  wall  or  wooden  partition,  the  door  of  which 
is  carefully  guarded  ;  nor  is  the  hufband  at  liberty  to 
enter  the  wife's  apartment,  or  Hie  to  quit  it,  without 
fufheient  reafon.  According  to  the  fame  book,  the 
prattling  and  loquacity  of  a  woman  are  reckoned  fuf- 
heient grounds  for  a  divorce.  A  woman,  however, 
cannot  be  divorced  on  any  account,  if  me  lofes  her  pa- 
rents after  marriage,  or  if  it  e  has  worn  three  years 
mourning  for  the  lofs  of  her  hufband,  father,  or  mo- 
ther. 

A  widow  of  any  rank  above  the  common,  who  has 
children,  feldom  enters  a  fecond  time  into  the  marriage 
ftate,  though  thole  of  the  ordinary  rank  generally  do. 
The  poorer  fort  are  not  at  liberty  to  follow  their  own 
inclination;  but  are  fold  for  the  behoof  of  the  parents 
of  the  deceafed.  As  foon  as  the  bargain  is  conclu- 
ded, a  couple  of  porters  bring  a  chair,  which  is  guard- 
ed by  a  number  of  trufty  people.  In  this  the  widow 
isfhut  up,  and  thus  conducted  to  her  new  hufband. 

"  Mailers  (fays  Mr  Groiier),  for  the  mofl  part  arc 
very  defirous  of  promoting  marriage  among  their 
haves,  whatever  Mr  P^-jj  may  fay  ;  who,  without  auv 
foundation,  lias  ventured  boldly  to  affert  the  contrary. 
They  have  even  very  ftrong  motives  to  induce  them  to 
encourage  thefe  marriages;  the  children  produced  by 
them  are  ftill  their  (laves  ;  and  belides  their  becoming 
new  properly  to  them,  the  fathers  and  mothers  are 
thus  more  ftrongly  attached  to  their fervice." 

Concubinage  is  tolerated  in  China,  though  not  au- 
thorifed  by  any  law.  This  privilege  is  granted  only 
to  theemperor,  the  princes  of  the  blood,  and  mandarins ; 
and  none  but  the  emperor  is  permitted  to  have  more 
than  one.  The  common  people  generally  avail  them- 
felves  of  the  toleration  granted  them  in  this  re- 
flect, and  will  have  two  or  three  concuoir.es  if  they 
can  afford  it.  They  are,  however,  careful  to  excufe 
themfelves  as  well  as  they  can  to  their  wives  in  this 
refpeft,  pretending  only  a  defire  of  having  many 
children,  and  a  number  of  v.  omen  to  attend  their 
wives.  Others,  defirous  of  having  a  male  child,  w  hich 
perhaps  their  lawful  wife  cannot  have.,  take  a  concu- 
bine for  this  reafon  6nly,  and  difniifs  her  as  foon  as 
their  willies  are  accomplished  :  they  then  permit  her 
to  marry  whom  (hepleafes,  and  frequently  even  pro- 
vide a  hufband  for  her  themfelves.  Thefe  concubines 
are  almoft  all  procured  from  two  cities  named  Taug- 
tcheou  and  Sou-tcheou-,  where  they  arc  educated,  and 
taught  fmging,  dancing,  mufic,  and  every  accompli  (h- 
ment  fui  table  to  women  of  quality,  or  which  can  render 
them  agreeableand  pleafing.  Tie  greater  par;  of  them 
are  purchafed  in  other  places,  to  be  again  uiibofed  of; 
and  this  is  the  principal  branch  of  trade  carried  on  by 
thefe  two  cities.  Unlawful  intrigues  are  feldomheard 
of  in  China.     Whoever  feduces  the  wife   of  another 
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is  punifhed  with  death:  and  the  fame  punifhment  is 
generally  inflicted  on  the  perfon  who  debauches  a 
young  woman. 

From  the  accounts  we  have  of  the  education  of  chil- 
dren in  China>  one  might  be  apt  to  conclude,  that,  irj- 
ftead  of  being  the  ignorant  fuperftitions  race  already 
defcribed,  they  ought  to  be  the  moil  intelligent  people 
in  the  world.  The  book  of  ceremonies  directs  the  edu- 
cation of  a  child  to  commence  as  foon  as  it  is  born, 
and  defcribes  exactly  the  qualities  which  its  nurfe 
ought  to  have.  She  muft  fpeak  little,  adhere  ilrictly 
to  truth,  have  a  mild  temper,  behave  with  affability  to 
her  equals,  and  with  refpect  to  her  fuperiors.  The  child 
is  taught  to  ufe  the  right  hand  as  foon  as  it  can  put  its 
hand  to  its  mouth,  and  then  it  is  weaned.  At  fix 
years  of  age,  if  a  male,  he  is  taught  the  numbers  moil 
in  ufe,  and  made  acquainted  with  the  names  of  the 
principal  parts  of  the  world  ;  at  feven,  he  is  fepara- 
ted  from  his  fillers,  and  no  longer  allowed  to  eat  with 
them,  nor  to  fit  down  in  their  prefence  ;  at  eight,  he 
is  inflructed  in  the  rules  of  good  breeding  and  polite- 
nefs  ;  at  nine,  he  iludies  the  kalcndar  ;  at  ten  he  is  fent 
to  a  public  fchool,  where  he  learns  to  read,  write,  and 
call  accounts  ;  from  13  to  15  he  is  taught  muiic,  and 
every  thing  that  he  fings  confifts  of  moral  precepts.  It 
was  formerly  the  cuilom,  that  all  the  lefTons  deligned 
for  the  Chinefe  youth  were  in  verfe:  and  it  is  10  this 
day  lamented,  that  the  fame  cuilom  is  not  followed,  as 
their  education  has  fince  been  rendered  much  more 
difficult  and  laborious. 

At  the  age  of  15,  the  Chinefe  boys  are  taught  to 
handle  the  bow  and  arrow,  and  to  mount  on  horfeback  ; 
at  20  they  receive  the  iiril  cap,  if  they  are  thought  to 
deferve  it,  and  they  are  permitted  to  wear  filk  dreifes 
ornamented  with  furs  ;  but  before  that  period  they  are 
not  allowed  to  wear  any  other  thing  than  cotton. 

Another  method  of  initiating  children  into  the 
principles  of  knowledge  in  this  empire  is,  by  felecting 
a  number  of  characters  expreilive  of  the  moil  common 
objects,  engraving  or  painting  them  feparately  on  fome 
kind  of  fubilance,  and,  under  the  thing  reprefented, 
putting  the  name,  which  points  out  to  the  children  the 
meaning  of  the  word. 

As  the  Chinefe  have  no  proper  alphabet,  they  re- 
present almoil  every  thing  by  different  characters.  The 
labour  of  their  youth,  therefore,  is  intolerable  ;  being 
obliged  to  ftudy  many  thoufand  characters,  each  of 
which  has  a  diilinct  and  proper  fignification.  Some 
idea  of  their  difficulties  may  be  obtained  from  what  we 
are  told  by  F.  Martini,  who  allures  us,  that  he  was  un- 
der the  neceffity  of  learning  60,000  different  charac- 
ters before  he  could  read  the  Chinefe  authors  with  to- 
lerable cafe. 

The  book  firil  put  into  the  hands  of  the  Chinefe 
children  is  an  abridgment,  which  points  out  what  a 
child  ought  to  learn,  and  the  manner  in  which  he 
mould  be  taught.  This  volume  is  a  collection  of  fnort 
fentences,  confiilingof  three  or  four  verfeseach,  all  of 
which  rhyme  ;  and  they  areobliged  to  give  an  account 
in  the  evening  of  what  they  have  learned  in  the  day. 
After  this  elementary  treatife,  they  put  into  their  hands 
the  four  books  which  contain  the  doctrines  of  Confu- 
cius and  Mencius.  The  fenfe  and  meaning  of  the 
work  is  never  explained  to  them  until  they  have  got  by 
heart  all  the  characters,  that  is  to  fay,  the  words  in.  the 
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if  he  has  any.  While  they  are  getting  thefe  charac- 
ters by  heart,  indeed,  they  are  likewife  employed  in 
learning  to  form  them  with  a  pencil.  For  this  pur- 
pofe  they  are  furniihed  with  large  leaves  of  paper,  on 
which  are  written  or  printed  with  red  ink  very  big 
characters ;  and  all  they  are  required  to  do  is  to  cover 
thofe  red  characters  with  black  ink,  and  to  follow  ex- 
actly their  ihape  and  figure :  which  infeniibly  accuiloms 
them  to  form  the  different  ilrokes.  After  this  they 
are  made  to  trace  other  characters,  placed  under  the  pa- 
per on  which  they  write.  Thefe  are  black,  and  much 
fmaller  than  the  other.  It  is  a  great  advantage  to  the 
Chinefe  literati  to  be  able  to  paint  characters  well ;  and 
on  this  account  they  bellow  great  pains  in  forming  the 
hands  of  young  people.  This  is  of  the  utmoil  confe- 
quence  to  literary  Undents  in  the  examinations  which 
they  are  obliged  to  undergo  before  they  can  be  admit- 
ted to  the  firil  degree.  Du  Halde  gives  a  remarkable, 
inilance,  viz.  that  tl  a  candidate  for  degrees  having,, 
contrary  to  order,  made  ufe  of  an  abbrevation  in  wri- 
ting the  character  via,  which  iignifies  an  horfe,  had 
the  mortification  of  feeing  his  compoiition,  though  in 
other  refpects  excellent,  rejected  merely  on  that  ac- 
count ;  befidcs  being  feverely  rallied  by  the  mandarin, 
who  told  him  that  a  horfe  could  not  walk  unlefs  ho- 
had  all  his  legs." 

After  the  fchelar  has  made  himfelf  mailer  of  the  cha- 
racters, he  is  then  allowed  to  compofe  ;  but  the  fub- 
ject  of  his  compoiition  is  pointed  out  to  him  only  by 
one  word.  Competitions  are  likewife  eftablifhed  in 
China,  but  moil  of  them  are  of  a  private  nature. 
Twenty  or  thirty  families,  who  are  all  of  the  fame 
name,  and  who  confequently  have  only  one  hall  for  the 
names  of  their  anceitors,  agree  among  themfelves  to 
fend  their  children  twice  a  month  to  this  hall  in  order 
to  compofe.  Each  head  of  a  family  in  turn  gives  the 
fubject  of  this  literary  conteil,  and  adjudges  the  prize  ; 
but  this  coils  him  a  dinner,  which  he  mull  caufe  to  be 
carried  to  the  hall  of  competition.  A  fine  of  about 
ten  pence  is  impofed  on  the  parent  of  each  fcholarwho 
abfents  himfelf  from  this  exercife. 

Befides  thefe  private  competitions,  every  ftudent  is 
obliged  to  compete  at  leail  twice  a-year  under  the  in- 
fpection  of  an  inferior  mandarin  of  letters,  ilyled  Hio- 
kouan.  It  frequently  happens  alfo,  that  the  mandarins 
of  letters  order  thefe  iludents  to  be  brought  before 
them,  toexaminethe  progrefs  they  have  madein  their 
iludies,  to  excite  a  fpirit  of  emulation  amongthem,  and 
make  them  give  fuch  application  as  may  qualify  them 
for  any  employment  in  the  ilate.  Even  the  governors 
of  cities  do  not  think  it  below  their  dignity  to  take 
this  care  upon  themfelves  ;  ordering  all  thofe  iludents 
who  refide  near  them  to  appear  before  their  tribunal 
once  a  month  :  the  author  of  the  beft  compoiition  is 
honoured  with  a  prize,  and  the  governor  treats  all  the 
candidates  on  the  day  of  competion  at  his  own  ex- 
pence.  In  every  city,  town,  and  village  in  China, 
there  are  fchoolmailers  who  teach  fuch  fciences  as  are 
known  in  that  country.  Parents  poifeifed  of  a  certain 
fortune  provide  mailers  for  their  children,  to  attend 
and  inftruct  them,  to  form  their  minds  to  virtue,  and 
to  initiate  them  in  the  rules  of  good  breeding  and  the 
accuftomed  ceremonies,  as  well  as  to  make  them  ac- 
quainted- 
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China,  quainted  with  the  laws  and  hiftory,  if  their  age  will  ad- 
mit. Thefe  matters  have  for  the  melt  pari  attained  to 
one  or  two  degrees  among  the  literati,  and  not  unfre- 
quently  arrive  at  the  firtt  employments  of  the  ftate. 

The  education  of  the  Chinefe  women  is  confined  to 
giving  them  a  tatte  forfolitude,  and  accuttoming  them 
to  modefty  and  filence  ;  and,  if  their  parents  are  rich, 
they  are  likewife  inttructed  in  fuch  accomplishments  as 
may  render  them  agreeable  to  the  other  fex. 

There  is  little  diftinction  in  China  between  the  or- 
dinary drefsofmen  and  women.  Rank  and  dignity 
are  diltinguilhed  by  certain  accelTary  ornaments  :  and 
the  perfon  would  be  feverely  chattifed  who  mould  pre- 
fame  to  afliime  them  without  being  properly  authori- 
fed.  The  drefs  in  general  confiftsofa  long  vett  which 
reaches  to  the  ground.  One  part  of  this  ved.,  viz. 
that  on  the  left  fide,  folds  over  the  other,  and  is  fatten- 
ed to  the  right  by  four  or  five  fmall  gold  or  filver  but- 
tons, placed  at  a  little  diftance  from  one  another  The 
ileeves  are  wide  towards  the  moulder,  growingnarrow- 
er  as  they  approach  the  wrift,  where  they  terminate  in 
the  form  of  a  horfe  ihoe,  covering  the  hands  entirely, 
and  leaving  nothing  but  the  ends  of  the  fingers  to  be 
feen.  Round  their  middle  they  wear  a  large  gridle  of 
1:1k,  the  ends  of  which  hang  down  to  their  knees. 
From  this  griddle  is  fufpended  a  iheath,  containing  a 
knife  and  t\vo  of  thofe  fmall  flicks  which  they  ufe  as 
forks.  Below  this  robe  they  wear  a  pair  of  drawers, 
in  fummer  made  of  linen,  and  in  winter  of  fatin  lined 
with  fur,  fometimes  of  cotton,  and  in  fome  of  the 
northern  provinces  of  fkins.  Thefe  are  fometimes  co- 
vered with  another  pair  of  white  taffety.  Their  ttiirts 
are  always  very  fhort  and  wide,  of  different  kinds  of 
cloth,  according  to  the  feafon.  Under  thefe  they  wear 
a  filk  net  to  prevent  it  from  adhering  to  the  fkin.  In 
warm  weather  they  have  their  necks  always  bare ;  when 
it  is  cold,  they  wear  a  collar  made  of  lilk,  fable,  or 
fox's  fkin,  joined  to  their  robe,  which  in  winter  is  trim- 
med with  iheep's  fkin,  or  quilted  with  filk  and  cotton. 
That  of  people  of  quality  is  entirely  lined  with  beau- 
tiful fable  fkins  brought  from  Tartary,  or  with  the  fi- 
nefl  fox's  fkin,  trimmed  with  fable  ;  and  in  the  fpring 
it  is  lined  with  ermine.  Above  their  robe  they  wear 
alio  a  kind  of  fur-tout  with  wide  fleeves,  but  very  fhort, 
which  is  lined  in  the  fame  manner.  The  emperor 
and  princes  of  the  blood  only  have  a  right  to  wear  yel- 
low ;  certain  mandarins  have  liberty  to  wear  fatin  of 
a  red  ground,  but  only  upon  days  of  ceremony ;  in 
general  they  are  clothed  in  black,  blue,  or  violet.  The 
common  people  are  allowed  to  wear  no  other  colours 
but  blue  or  black  ;  and  their  drefs  is  always  compofed 
of  plain  cotton  cloth. 

Formerly  the  Chinefe  were  at  great  pains  to  pre- 
obligedby  ferve  their  hair;  but  the  Tartars,  who  fubdued  them, 
the  Tartars  compelled  them  to  cut  off  the  greater  part  of  it,  and  to 
alter  the  form  of  their  clothes  after  the  Tartar  fafhion. 
This  revolution  in  drefs  was  not  effected  without  blood- 
flied,  though  the  conqueror  at  the  fame  time  adopted 
in  other  refpects  the  laws,  manners,  and  cuftomsof  the 
conquered  people.  Thus  the  Chinefe  are  painted  as 
if  bald,  bin!  they  are  not  fo  naturally  ;  that  fmall  por- 
tion of  hair  which  they  preierve  behind,  or  on  the 
tops  of  their  heads,  is  all  that  is  now  allowed  them. 
This  they  wear  very  long,  and  plait  like  a  tail.  In 
fummer  they  wear. a  kind  of  cap  lhaped  like  an  invert- 
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ed  cone,  lined  with  fatin,  and  covered  with  ratan  or  C 
cane  very  prettily  wrought.  The  top  terminates  in  a  ' — 
point,  to  which  they  fix  a  tuft  of  red  hair,  which 
fpreads  over  it,  and  covers  it  to  the  brims.  This  hair 
grows  between  the  legs  of  a  kind  of  cow,  and  is  ca- 
pable of  taking  any  colour,  efpecially  a  deep  red.  This 
ornament  is  much  ufed,  and  any  perfon  who  chooft s 
may  wear  it. 

The  mandarins  and  literati  wear  a  cap  of  the  fame 
form  as  the  foregoing,  only  it  is  lined  with  red  fatin, 
and  covered  on  the  outiide  with  white.  A  large  tuft 
of  the  fineft  red  filk  is  fixed  over  it,  which  is  fullered 
to  hang  down  or  wave  with  the  wind.  People  of  di- 
flinciion  generally  ufe  the  common  cap  when  they 
mount  on  horfeback  or  during  bad  weather ;  beiug 
better  calculated  to  keep  off  rain,  and  flicker  thofe 
who  wear  it  from  the  rays  of  the  fun.  For  winter  they 
have  another  cap  bordered  with  fable,  ermine,  or  fox's 
fkin,  and  ornamentedwith  a  tuft  of  filk  like  the  former. 
In  thefe  fur-trimmings  they  are  very  curious,  fometimes 
expending  40  or  50  ounces  of  filver  upon  them. 

The  Chinefe  people  of  rank  never  go  abroad  with- 
out boots  made  of  fatin,  or  fome  other  lilk,  and  fome- 
times of  cotton,  but  always  dyed.  They  have  neither 
heel  nor  top,  and  are  made  to  fit  the  foot  with  the 
greatett  exa&nefs.  When  they  travel  on  horfeback, 
however,  they  have  others  made  of  the  fkin  of  a  cow 
or  horfe  made  very  pliable.  Their  boot-ttock-inos  are 
of  filk  fluff,  quilted  and  lined  with  cotton,  reaching 
above  the  top  of  their  boot,  and  ornamented  with  a 
border  of  velvet  or  cloth.  In  fummer  they  wear  a 
cooler  kind,  and  in  their  houfes  a  fort  of  flippers  made 
of  filk  fluff.  The  common  people  are  contented  with 
black  flippers  made  of  cotton  cloth.  The  fan  is  alio 
a  neceffary  appendage  of  the  Chinefe  drefs,  and  is  reck- 
oned equally  neceffary  with  the  boots. 

The  drefs  of  the  women  confifls  of  a  long  robe  quite 
clofe  at  top,  and  long  enough  to  cover  even  their  toes, 
with  fleeves  fo  long  that  they  would  hang  down  upon 
the  ground,  did  they  not  take  care  to  tuck  them  up  ; 
but  their  hands  are  ftldom  feen.  The  colour  of  their 
drefTes  is  entirely  arbitary,  but  black  and  violet  are 
generally  chofen  by  thofe  advenced  in  life.  The  young 
ladies,  like  thofe  of  Europe,  make  ufe  of  paint  to 
give  a  bloom  to  their  complections  ;  but  this,  though 
not  the  fame  with  the  kind  ufed  in  Europe,  agrees 
with  it  in  the  effect  of  foon  wrinkling  the  fkin.  Their 
general  head-drefs  confifls  in  arranging  their  hair  in 
feveral  curls,  among  which  are  interfperfed  fmall  tufts 
of  gold  or  filver  flowers.  According  to  Du  Halde, 
fome  of  them  ornament  their  heads  with  the  image  of 
a  fabulous  bird,  concerning  which  many  ftories  are  told. 
This  is  made  of  copper  or  filver  gilt,  its  wings  extend- 
ed and  lying  pretty  clofe  to  the  head-drefs,  embra- 
cing the  upper  part  of  their  temples,  while  the  long 
fpreading  tail  forms  a  kind  of  plume  on  the  top  of  the 
head.  Its  body  is  directly  over  the  head,  and  the 
neck  and  bill  hang  down,  the  former  being  joined  to 
the  body  by  a  concealed  hinge,  in  order  that  it  may 
play  freely,  and  move  about  on  the  leaft  motion  of 
the  head.  The  whole  bird  adheres  to  the  head  by 
means  of  the  claws,  which  arc  fixed  in  the  hair. 

Ladies  of  quality  fometimes  wear  feveral  of  thefe 
birds  made  up  into  a  Angle  ornament,  the  workmanfhip 
of  which  is  very  expenflve.     Young  ladies  wear  alfo  a 
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crown  made  of  pafteboard,  the  fore-part  of  which 
rifes  in  a  point  above  the  forehead,  and  is  covered 
with  jewels.  The  reit  of  the  head  is  decorated  with 
natural  or  artificial  flowers,  among  which  fmall  dia- 
mond pins  are  interfperfed.  The  head- drefs  of  the  or- 
dinary clafs  of  women,  efpecialiy  when  they  are  ad- 
vanced in  years,  coniiits  only  of  a  piece  of  very  fine 
filk  wrapped  round  their  heads. 

All  authors  agree,  that  an  abfurd  cuftom  prevails 
throughout  China  of  confining  the  feet  of  female  in- 
fants in  fuch  a  manner  that  they  are  never  allowed  to 
grow  to  near  their  full  iize.  The  fmallnefs  of  their 
feet  is  accounted  fuch  a  valuable  beauty,  that  the  Chi- 
nefe  women  never  think  they  can  pay  tbb  dear  for  it. 
As  foon  therefore  as  a  female  infant  is  born,  the 
nurfe  wraps  up  its  feet  in  very  tight  bandages  ;  and 
this  torture  mnft  be  endured  until  their  feet  have 
ceafed  to  grow.  So  prevalent  is  the  force  oi  cuftom, 
however,  that  as  the  child  grows  up  me  voluntarily 
fubmits  ro  new  tortures  in  order  to  accompliih  the 
purpofe  more  effectually.  Thus  the  Chincfe  women 
are  deprived  almoftentirely  of  the  ufe  of  their  feet;  and 
:are  fcarce  able  to  walk,  in  the  moftaukward  hobbling 
manner,  for  the  fhorteft  fpace.  The  (hoe  of  a  full  grown 
Chinefe  woman  will  frequently  not  exceed  fix  inches. 

The  Chinefe  ufe  white  as  the  colour  proper  for 
mourning ;  and  though  a  fon  cannot  wear  this  while 
his  father  and  mother  are  alive,  he  can  ufe  no  other 
for  three  years  after  their  death  ;  and  ever  afterwards 
his  clothes  mnft  be  of  one  colour.  The  law  has  for- 
bidden the  ufe  of  filks  and  furs  to  children ;  and  has 
even  prescribed  the  time  when  they  are  firft  to  wear  a 
cap.  This  is  put  upon  their  heads  by  the  mailer  of 
ceremonies  hinifelf,  who  addreffes  them  in  the  follow- 
ing manner:  e:  Coniider  that  you  now  receive  the 
drefs  of  thole  who  have  attained  to  maturity,  and  that 
you  ceafe  to  be  children  ;  renounce  therefore  all  child- 
ilh  thoughts  and  inclinations,  affume  a  grave  andferious 
depoHfeent,  apply  with  refolution  to  the  ftudy  of  vir- 
tue and  wifaom,  and  endeavour  to  merit  a  long  and 
happy  life."  "  This  ceremony  (fays  M.  Grolier), 
which  may  appear  trifling,  is  attended  with  the  hap- 
piell  effeits.  The  Chinefe  give  a  kind  of  importance 
to  every  thing  which  can  inibire  youth  with  a  tafte 
for  morality  and  a  love  of  good  order.  It  might  be 
ufefnl  to  mankind  at  every  fixed  epocha  of  their  lives, 
10  remind  them  of  thofe  new  duties  impofed  by  each 
fucceilive  change;  but,  by  uniting  the  folemnity  of  a 
public  ceremony  to  this  inftruclion,  it  will  make  a 
deeper  impreffion,  and  remain  much  longer  imprinted 
on  their  memories." 

Nothing  can  appear  more  irkfome  to  an  European 
than  the  multitude  of  ceremonies  ufed  on  all  occafions 
by  the  Chinefe.  An  invitation  to  an  entertainment  is 
not  fippofed  to  be  given  with  fmcerity  until  it  has 
been  renewed  three  or  four  times  in  writing.  A  card 
is  fent  on  the  evening  before  the  entertainment,  an- 
other on  the  morning  of  the  appointed  day,  and  a  third 
when  every  thing  is  prepared  and  the  guefts  ready  to 
fit  down  to  the  table.  The  mafter  of  the  honfe  al- 
ways introduces  his  guefts  into  the  hall,  where  he  fa- 
lutes  them  one  after  another.  He  then  orders  wine  to 
be  brought  him  in  a  fmall  cup  made  of  filver,  porce- 
lain, of  precious  wood,  and  placed  upon  a  fmall  var- 
nifhed  falver.     He  lays  hold  of  it  with  both  his  hands, 


makes  a  bow  to  all  the  furrounding  guefts,  and  advan- 
ces towards  the  fore-part  of  the  hall,  which  generally 
looks  into  a  large  court.  He  there  raifes  his  eyes  and 
the  cuptowards  heaven  ;  after  which  he  pours  the  wine 
on  the  ground.  He  afterwards  pours  fome  wine  into 
a  filver  or  porcelain  cup,  makes  a  bow  to  themoftcon- 
fiderable  perfon  in  company,  and  then  goes  to  place 
the  cup  on  the  table  before  him  ;  for  in  China  every 
gueft  has  a  table  for  himfelf.  The  perfon  for  whom 
he  intends  this  honour,  however,  generally  faves  him 
the  trouble  of  placing  the  cup;  calls  for  wine  in  his 
turn,  and  offers  to  place  the  cup  on  the  mailer's  table, 
who  endeavours  to  prevent  him  ;  with  a  thoufand  apo- 
logies and  compliments  according  to  the  rules  of  Chi- 
nefe politenefs.  A  fuperior  domeftic  conducts  the 
principal  gueft  to  an  elbow  chair  covered  with  rich 
flowered  lilk,  where  the  ftranger  again  begins  his  com- 
pliments, and  begs  to  be  excufed  from  fitting  in  fuch 
an  honourable  feat,  which  neverthelefs  he  accepts  of; 
and  all  the  reft  of  the  guefts  do  the  fame,  otherwife 
the  ceremonial  would  be  gone  through  with  each  of 
them.  The  entertainment  is  concluded  by  fome  the- 
atrical reprefentations,  accompanied  with  the  mufic  of 
the  country  ;  which,  however,  would  give  but  little 
pleafure  to  an  European.  Befides"  the  guefts,  a  certain 
number  of  people  are  admitted  into  the  court  in  order 
to  behold  thefe  theatrical  reprefentations  ;  and  even 
the  women  are  allowed  to  view  them  through  a  wicket, 
contrived  fo  that  they  may  behold  them  without  being 
feen  themfelves. 

The  entertainments  of  the  Chinefe  are  begun,  not 
by  eating,  but  by  drinking;  and  the  liquor  they  diink 
mull  always  be  pure  wine.  The  intendant,  or  maitre 
de  hotel,  falling  down  on  one  knee,  firft  invites  the 
guefts  to  take  a  glafs ;  on  which  each  of  them  lays 
hold,  with  both  hands,  of  that  which  is  placed  before 
him,  raiffng  it  as  high  as  his  forehead,  then  bringing  it 
lower  down  than  the  table,  and  at  laft  putting  it  to 
his  mouth  ;  they  all  drink  together,  and  very  flowly, 
taking  three  or  four  draughts.  While  they  are  drink- 
ing, the  dimes  on  each  of  the  tables  are  removed,  and 
others  brought  in.  Each  of  the  guefts  has  twenty- 
four  fet  before  him  in  fucceilion  :  all  of  them  fat,  and 
in  the  form  of  ragouts.  They  never  ufe  knives  in  their 
repafts ;  and  two  fmall-pointed  fticks,  ornamented 
with  ivory  or  filver,  ferve  them  in  ftead  of  forks.  They 
never  begin  to  eat,  however,  until  they  are  invited  by 
the  -maitre  de  hotel ;  and  the  fame  ceremony  muft  be 
gone  through  every  time  they  are  going  to  take  a  cup 
of  wine  or  begin  to  a  new  difli.  Towards  the  middle 
of  the  entertainment  the  foup  is  brought  in,  accom- 
panied with  fmall  loaves  or  meat-pies.  Thefe  they 
take  up  with  their  fmall  fticks,  ftcep  them  in  the 
foup,  and  eat  them  without  waiting  for  any  fignal  or 
being  obliged  to  keep  time  with  the  reft  of  the  guefts. 
The  entertainment,  however,  continues  in  other  re- 
flects with  the  utmoft  formality  until -tea  is  brought 
in ;  after  which  they  retire  from  table  and  amnfe 
themfelves  in  another  hall,  or  in  the  garden  for  a  ihort 
time,  until  the  defert  be  brought  in.  This,  like  the 
entertainment  itfelf,  courts  of  24  dimes,  which  are 
made  up  of  fweatmeats,  fruits  differently  prepared, 
hams  and  fa  1  ed  ducks  which  have  beer  backed  or  dried 
in  the  fun,  with  (hell  and' other  kinds  of  fifh.  The 
fame  ceremonies  which  preceded  the  repaft  are  now 
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renewed,  and  every  one  fits  down  at  the  fame  place  he 
'occupied  before.  Larger  cups  are  then  brought  in,  and 
the  mafter  invites  the  gueits  to  drink  more  freely. 

Thefe  entertainments  begin  towards  evening,  and 
never  end  till  midnight.  A  finall  fum  of  money  is 
given  to  the  domeftics  ;  when  every  one  of  the  gueits 
goes  home  in  a  chair  preceded  by  feveral  fervants,  who 
carry  large  lanthorns  of  oiled  paper,  on  which  are  in- 
fcribed  the  quality,  and  fometimes  the  name,  of  the 
mailer.  Without  fuch  an  attendance  they  would  be 
taken  up  by  the  guard;  and  the  day  following  they 
never  fail  to  return  a  card  of  thanks  to  the  officer. 

Their  method  of  drinking  tea  is  not  like  that  of 
other  nations.  A  finall  quantity  of  bohea,  fufficient 
to  tinge  the  water  and  render  it  palatable  (for  they 
drink  no  green),  is  taken  in  the  morning,  and  thrown 
into  a  veiFel  adapted  to  the  number  in  family.  This 
Hands  till  milk  warm  ;  in  which  Hate  it  is  kept  the 
whole  day,  and  a  cup  drank  now  and  then  without 
fngar  or  milk,  in  order  to  exhilerate  the  fpirits  when 
exhauiledby  fatigue  :  and  if  a  ftrangereall  by  accident, 
or  a  viiitor  by  appointment,  the  firit  thing  prefented, 
after  the  ufual  ceremonies  of  meeting,  is  a  very  finall 
pipe  filled  with  tobacco  of  their  own  growth  and  a  cup 
of  the  tea  already  mentioned,  or  of  lome  frefli  made 
of  better  quality,  together  with  fweetmeats,  &c.  Tea 
is  the  daily  beverage  in  China,  and  is  drank  by  all 
ranks  of  people. 

Some  change  has  been  made  in  the  ceremonial  of 
the  Chinefe  by  the  Tartar  coiiqueft,  and  fome  new 
diihes  alfo  introduced  by  the  fame  means  ;  and  here 
M.  Grolier  obferves,  that  the  Tartars  are  much  better 
cooks  than  the  Chinefe.  All  their  diihes  are  highly 
feafoned  ;  and  by  a  variation  in  the  proportions  of 
their  fpiceries,  they  are  able  to  forma  variety  of  diihes 
out  of  the  fame  materials.  None  of  their  viands, 
however,  are  more  efteemed  than  flags  finews,  and  the 
nef Is  of  a  particular  fpecies  of  birds,  which  have  the 
property  of  giving  a  mofl  agreeable  relifh  to  what- 
ever is  mixed  with  them.  Other  diihes  are  introdu- 
ced at  thefe  repafts,  which  would  be  accounted  very 
difagreeable  with  us;  fuch  as  the  flefli  of  wild  horfes, 
the  paws  of  a  bear,  and  the  feet  of  feveral  wild  ani- 
mals. The  greater  part  of  thefe  proviiions  are  brought 
preferved  in  fait  from  Siam,  Camboya,  and  Tartary. 

The  wines  of  China  have  no  refemblance  to  ours 
either  in  tafle  or  quality,  being  procured  from  rice 
and  not  from  the  vine.  A  particular  kind  of  rice  is 
employed  for  making  them,  and  the  grain  is  deeped 
for  20  or  30  days  in  water,  into  which  ingredients  of 
a  different  nature  are  fuccefiively  thrown  :  they  after- 
wards boil  it ;  and  as  foon  as  it  becomes  dilfolved  by 
the  heat,  it  immediately  ferments,  and  throws  up  a  vapo- 
rous fcuin  nor  unlike  new  wine  A  very  pure  liquor 
is  found  under  this  fcum,  which  is  drawn  off  and  put 
into  velfcls  well  glazed  ;  From  the  remainiug  lyes  an 
inflammable  fphit  is  made,  little  inferior,  and  fometimes 
even  fuperior  to  the  European.  Another  kind  of 
wine  is  afed  by  the  Chinefe,  or  rather  Tartars,  called 
Limb-wine.  It  is  very  ftrong\  and  h->s  a  difagreeable 
fmeil  ;  and  the  fame  may  be  believed  of  a  kind  of  fpi- 
rit  diftilled  fr  1  n  the  rich  of  fneep ;  though  this  lali  is 
fometimes  ufed  by  the  emperors. 

Thefe  entertainments  exceed  t'i  •  bounds  of  ordinary 
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Their  flefh  is  much  eafier  of  digeflion,  and  more  agree-  * v 

able  to  the  tafle,  than  thofe  of  Europe.  The  Chinefe 
hams  are  in  high  eftimation.  The  common  people 
live  very  poorly  ;  being  fatislied,  in  time  of  fcarcity, 
with  the  liefli  of  dogs,  horfes,  cats,  and  rats,  which 
lail  are  fold  publicly  in  the  ftreets.  II5 

There  arefeveral  public  feitivals  annually  celebrated  Public  fef- 
in  China.  One  is  that  already  mentioned,  in  which  rivals. 
the  emperor  tills  the  ground  with  his  own  hands.  This 
is  alfo  celebrated  on  the  fame  day  throughout  the  em- 
pire. In  the  morning  the  governor  of  every  city  comes 
forth  from  his  palace  crowned  with  flowers,  and  enters 
his  chair  amidft  the  noife  of  different  inftruments 
which  precede  it  ;  a  great  number  of  people  attend- 
ing, as  is  ufual  on  all  fuch  occafions.  The  chair  is 
unrounded  by  litters  covered  with  fills:  carpets,  on 
which  are  reprefented  either  fome  illultrious  perfons 
who  have  fnpported  and  encouraged  agriculture,  or 
fome  hiftorical  painting  on  the  fame  fubject.  The 
ftreets  are  hung  with  carpets,  triumphal  arches  are 
erected  at  certain  diflances,  lantiiorns  every  where  dif- 
played,  and  all  the  houfes  illuminated.  During  the 
ceremony  a  figure  refembling  a  cow,  made  of  baked 
earth,  with  gilt  horns,  is  carried  in  proceflion,  and  of 
fuch  enormous  magnitude  that  40  men  are  fcarce  fuf- 
ficient to  fupport  it.  A  child  follows  with  one  foot 
naked  and  the  other  flrod,  who  is  called  the  fpirit  of 
labour  and  diligence,  and  keeps  continually  beating  the 
image  with  a  rod  to  make  it  advance.  Labourers, 
with  their  implements  of  hufbandry,  march  behind  ; 
and  the  proceilion  is  clofed  by  a  number  of  co-medians 
and  people  in  mafks.  The  governor  advances  towards 
the  eaftern  gate,  and  returns  in  the  fame  manner.  The 
cow  is  then  ftripped  of  its  ornaments,  a  prodigious 
number  of  earthen  calves  taken  from  its  belly  and  di- 
flributed  among  the  people  ;  after  which  the  large  fi- 
gure is  broken  in  pieces  and  diltributed  in  the  fame 
manner.  The  ceremony  is  ended  by  an  oration  in 
priife  of  agriculture,  in  which  the  governor  endeavours 
to  excite  his  hearers  to  the  practice  of  that  uieful  art. 

Other  two  feitivals  are  celebrated  in  Chir.a  with  ftill 
more  magnificence  than  that  above  defcribed.  One  of 
them  is  at  the  commencement  of  the  year  ;  the  other  is 
called  zhe  feafl  of  lanthorns.  During  the  celebration 
the  former,  all  bnfmefs,  whether  private  or  public,  is 
fufpended,  the  tribunals  are  fhat,  the  pofts  flopped, 
prcfents  are  given  and  received,  and  viiits  paid.  All 
the  family  aifemble  in  the  evening,  and  partake  of  a 
feafl  to  which  no  ftranger  is  admitted  ;  though  they 
become  a  little  more  fociable  on  the  following  day. 

The  feafl  of  lanthorns  ought  to  take  place  on  the 
15th  day  of  the  firft  month,  but  ufually  commences  on 
the  evening  of  the  i?th,  and  does  not  end  till  that  of 
the  16th.  At  that  time  every  city  and  village,  the 
fliores  of  the  fea,  and  the  banks  of  all  the  rivers,  are 
hung  with  lanthorns  of  various  fhapes  and  lizes  ;  fome 
of  them  being  feen  in  the  courts  and  windows  of  the 
pooreit  houfes.  No  expence  is  fpared  on  thisoccafion  ; 
and  fome  of  the  rich  people  will  lay  out  eight  or  nine 
pounds  flerling  on  one  lanthron.  Some  of  thefe  are 
very  large  compofed  of  fix  wooden  frames  either  neat- 
ly painted  or  gilt,  and  filled  up  with  pieces  of  fine 
tranfparent  filk,  upon  which  are  painted  flowers,  ani- 
mals, and  human  figures  ;  others  are  blue,  and  made  of 
a    tranfparent  kind   of  horn.     Several  lamps,  and  a 
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great. iiambcr  of  wax  candles,  are  placed  in  theinfide: 
to  the  corners  of  each  are  fixed  ftreamers  of  filk  and 
faun  of  different  colours,  with  a  curious  piece  of  car- 
ved work  on  the  top.  They  are  likewiie  acquainted 
with  our  magic  lanthorn,  which  they  fometimes  in- 
troduce in  this  feftival.  Befides  this  they  have  the 
art  of  forming  a  lhake  60  or  80  feet  in  length,  filled 
with  lights  from  one  end  to  the  other  ;  which  they 
caufe  twift  itfelf  into  different  forms,  and  move  about 
as  if  it  was  a  realferpent.  During  the  fame  feftival 
all  the  varieties  of  the  Chinefe  fire-works,  fo  juftly  ad- 
mired, and  which,  fome  time  ago  at  leaft,  furpaiFed 
every  thing  of  the  kind  that  could  be  done  in  Europe, 
are  exhibited. 

Every  public  ceremony  in  China  is  carefully  ren- 
dered as  ftriking  as  poliible.  A  viceroy  never  quits 
his  palace  but  with  a  royal  train,  dreiled  in  his  robes 
ef  ceremony,  and  carried  in  a  chair  elegantly  gilt, 
which  is  born  upon  the  ihoulders  of  eight  domeftics  ; 
two  drummers  marching  before  the  guards,  and  beat- 
ing upon  copper  bafons  to  give  notice  of  his  approach. 
Eight  other  attendants  carry  ftandards  of  wood  var- 
nilhed,  upon  which  are  infcribed  in  large  characters  all 
his  titles  of  honour.  After  thefe  come  14  flags  with 
thefymbolsof  his  office  ;  fuch  as  the  dragon,  fyger, 
phoenix,  flying  tortoife,  6kc.  Six  officers  follow,  each 
bearing  a  piece  of  board  in  fhape  like  a  large  ihovel, 
on  which  are  Written  in  large  golden  characters  the 
qualities  of  the  mandarin  himfelf :  two  others  car- 
ry, the  one  a  large  umbrella  of  yellow  lilk,  and  the 
other  the  cover  in  which  the  umbrella  is  kept.  The 
firft  guards  are  preceded  by  two  archers  on  horfeback  ; 
the  latter  are  followed  by  others  armed  with  a  kind  of 
weapons  compofedof  hooked  blades,  fixed  perpendicu- 
larly to  long  poles  ornamented  with  four  tufts  of  filk, 
placed  at  afmall  diftance  above  one  another.  Behind 
thefe  are  two  other  files  of  foldiers,  fome  of  whom 
carry  large  maces  with  long  handles  ;  others  iron 
maces  in  the  fhape  of  a  make  ;  others  are  armed  with 
huge  hammers  ;  while  thofe  behind  them  carry  long 
battle-axes  in  the  form  of  a  crefcent :  others  follow,  who 
have  battle-axes  of  another  kind  ;  and  behind  thefe 
are  fome  with  the  hooked  weapons  already  defcribed. 

Behind  thefe  come  foldiers  armed  with  triple-pointed 
fpears,  arrows,  or  battle-axes  ;  having  in  front  two 
men  who  carry  a  kind  of  box  containing  the  viceroy's 
feal.  Then  come  two  other  drummers  to  give  notice 
of  his  approach.  Two  officers  follow,  having  on  their 
heads  felt-hats,  adorned  with  plumes  of  feathers,  and 
each  armed  with  a  cane  to  recommend  regularity  and 
good  order  to  the  furrounding  multitude.  Two  others 
bear  maces  in  the  form  of  gilt  dragons.  Thefe  again  - 
are  followed  by  a  number  of  magiftrates  and  officers  of 
juftice  ;  fome  of  whom  carry  whips  or  flat  fticks, 
while  others  have  chains,  hangers,  and  filk  fcarfs. 
Two  ftandard-bearers  and  a  captain  command  this 
company,  which  immmediately  precedes  the  governor. 
His  chair  is  furrounded  by  pages  and  footmen,  and  an 
officer  attends  him  who  carries  a  large  fan  inform  of 
a  fere  en  :  he  is  followed  by  feveral  guards  differently 
armed,  together  with  enfigns  and  other  officers,  who 
are  alfo  followed  by  a  great  number  of  domeftics  all 
on  horfeback,  carrying  various  neceffaries  for  the  ufe 
of  the  mandarin.  If  he  marches  in  the  night-time, 
inftead  of  flambeaux,  as  are  cuftomary  in  Europe,  large 
lanthorns,  exceedingly  pretty,  are  carried  before  him ; 


on  the  tranfparent  part  of  which  are  written,  in  very 
confpicuous  characters,  his  quality,  titles,  and  rank, 
as  mandarin.  Thefe  are  alfo  intended  to  oiVe  notice 
to  the  paiiengers  to  fitop,  and  to  thofe  who  are  fitting 
to  rife  up  with  refpect ;  for  whoever  neglects  either  the 
one  or  the  other  is  fure  to  receive  a  fevere  baftinading. 

The  emperor  marches  with  ftill  more  magnificence, 
in  proportion  to  his  fuperior  quality.  The  trumpets 
ufed  in  his  proceffion  are  about  three  feet  long,  eight 
inches  in  diameter  at  the  lower  extremity,  and  pretty 
much  refembling  a  bell  in  lliape  :  their  found  is  pe- 
culiarly adapted  to  that  of  the  drums.  His  cavalcade  is 
clofed  by  2000  mandarins  of  letters  and  as  many  of 
arms.  Sometimes  the  great  mandarins,  as  well  as  the 
emperor,  travel  in  barks.  Their  attendance  is  then 
fomewhat  different,  but  the  magnificence  alinoft  the 
fame.  The  honours  paid  to  a  viceroy  who  has  governed 
a  province  with  equity  are  exceedingly  great  on  his 
departure  from  it.  He  has  fcarcely  left  the  capital  of 
the  province  when  he  finds  on  the  highway,  for  the 
fpace  of  two  or  three  leaugues,  tables  ranged'at  certain 
diftances,  each  of  which  is  furrounded  with  a  long 
piece  of  iilk  that  hangs  down  to  the  earth.  On  thefe 
wax  candles  are  placed  even  in  the  open  day;  perfumes 
are  burnt  upon  them  ;  and  they  are"  loaded  with  a  pro- 
fulion  of  victuals  and  various  kinds  of  fruit,  while  tea 
and  wine  are  prepared  for  him  on  others.  The  peo- 
ple throw  themfelves  on  their  knees  as  he  paffes,  and 
bow  their  heads  even  to  the  earth  ;  fome  ihed  tears,  or 
pretend  to  do  fo  ;  fome  prefent  him  wine  and  fweet- 
meats  ;  others  frequently  pull  off  his  boots  and  give 
him  new  ones.  Thefe  boots,  which  he  has  perhaps 
ufed  only  for  a  moment,  are  confidered  as  a  valuable 
monument:  thofe  firft  taken  off  are  preferved  in  a 
cage  over  the  gate  of  the  city  ;  the  reft  are  carefully 
kept  by  his  friends. 

Hitherto  our  author,  M.  Grofier,  has  ftemed  in- 
clined to  give  a  favourable  idea  of  the  Chinefe,  and  to 
caufe  us  look  upon  them  as  many  degrees  fuperior  to 
ourfelves  in  the  practice  of  virtue  and  morality;  but. 
when  he  comes  to  give  an  account  of  their  dealings  in 
trade,  he  is  then  obliged  to  confers  that  they  are  as  dif- 
honeft  and  knaviffi  a  race  as  any  that  exift.  "  The  moft 
frequented  fairs  of  Europe  (fays  he  )  afford  but  a  faint 
idea  of  that  immenfe  numbers  of  buyers  and  fellers  with 
which  the  large  cities  of  China  are  continually  crowded. 
We  may  almoft  fay,  that  the  one  half  are  employed  in 
over- reaching  the  other.  It  is,  above  all,  againft  ilran- 
gersthat  the  Chinefe  merchants  exercife,  without  any 
fenfe  of  fhame,  their  infatiable  rapacity.  Of  this 
F.  du  Halde  gives  a  ftriking  example,  which  mighr  be 
fupported  by  many  others  :  <  The  captain  of  an  Englifh 
vefiel  bargained  with  a  Chinefe  merchant  at  Canton 
for  feveral  bales  of  filk,  which  the  latter  was  to  provide 
againft  a  certain  time.  When  they  were  ready,  the 
captain  went  with  his  interpreter  to  the  houfe  of  the 
Chinefe  merchant  to  examine  whether  they  were  found 
an  in  good  condition.  On  opening  the  firft  bale,  he 
found  it  according  to  his  wifh,  but  all  the  reft  were 
damaged  and  good  for  nothing.  The  captain  on  this 
fell  into  a  great  paffion,  and  reproached  the  merchant  in 
the  fevereft  terms  for  his  diffionefty.  The  Chinefe,  after 
having  heard  him  for  fome  time  with  great  coolnefs, 
replied,  '  Blame,  Sir,  your  knave  of  an  interpreter: 
he  allured  me  that  you  would  notinfpect  the  bales.' 

ii  The  lower  ciaf's  of  people  are,  above  all,  very  dex- 
terous 
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China,  terous  in  counterfeiting  and  adulterating  every  thing 
they  fell.  Sometimes  you  think  you  have  bought  a 
capon,  and  you  receive  nothing  bin  fkin  ;  all  the  relt  has 
been  (cooped  out,  and  the  place  fo  ingenioufly  rilled, 
that  the  deception  cannot  be  difcovered  till  the  moment 
vou  begin  to  eat  it.  The  counterfeit  hams  of  China 
have  been  often  mentioned.  They  are  made  of  a  peice 
of  wood  cut  in  the  form  of  a  ham,  and  coated  over 
with  a  certain  kind  of  earth  which  is  covered  with 
hog's  ikin.  The  whole  is  fo  curioufly  painted  and 
prepared,  that  a  knife  is  necelfary  to  detect  the  fraud. 
Mr  Ofbeck  relates,  that  having  one  day  obferved  a 
blind  man  carrying  about  for  fale  fome  of  thofe  trees 
called  by  the  Chinefe  Fo-kei,  he  purchafed  one,  which 
to  appearance  had  fine  double  red  and  white  flowers  ; 
but  in  a  clofer  examination,  he  found  that  the  flowers 
were  taken  from  another  tree,  and  that  one  calyx  was 
fo  neatly  fitted  into  the  other,  with  nails  made  of 
bamboo,  that  he  ihould  fcarcely  have  difcovered  the 
deceit,  had  not  the  flowers  begun  to  wither.  The 
tree  itfelf  had  buds,,  but  not  one  open  flower. 

"  The  robbers  in  China  fignalize  themfelves  alfoby 
their  dexterity  and  ingenuity,  which  they  difplay  in 
their  profeilion.  They  feldom  have  recourfe  to  acts 
of  violence,  but  introduce  themfelves  into  a  houfe 
either  privately  or  by  forming  fome  connection  with 
the  family.  It  is  as  difficult  in  China  to  avoid  robbery 
as  it  is  to  apprehend  the  criminal  in  the  fact.  If  we 
are  delirous  of  finding  among  the  Chinefe  opennefs  of 
temper,  benevolence,  friendfhip,  and,  laftly  virtue,  we 
mull  not  feek  for  it  in  cities,  but  in  the  bofom  of  the 
country,  among  that  clafs  of  men  who  have  devoted 
themfelves  to  labour  and  agriculture.  A  Chinefe  ruftic 
often  difcovers  moral  qualities  which  would  add  a  luftre 
to  the  character  of  men  of  the  molt  exalted  rank.  It 
appears  that  rural  life  naturally  infpires  fentiments  of 
benevolence  ;  by  continually  receiving  the  gifts  of  na- 
ture, the  mind  is  enlarged,  and  men  are  infenlibly  accu- 
ftomed  to  dirfufe  them  to  thofe  around  them." 

The  internal  commerce  of  China  is  much  greater 
than  that  of  all  Europe ;  but  its  foreign  trade  is  by 
no  means  equal  to  that  of  any  of  the  grand  European 
powers.  Its  internal  commerce  is  greatly  facilitated 
by  the  vafl  number  of  canals  and  rivers  with  which 
the  country  is  interfered.  The  Chinefe,  however, 
are  not  at  all  fitted  for  maritime  commerce  :  Few 
of  their  veffels  go  beyond  the  ftraits  of  Sunda  r  their 
longeft  voyages  to  Malacca  extend  only  as  far  as 
Acheen,  towards  the  ftraits  of  Batavia,  and  north- 
ward to  Japan. 

Their  commerce  with  thelaft  mentioned  iuand,  con- 
fidering  the  articles  of  exchange  which  they  procure  at 
Camboya  or  Siam,  produces  them  cent,  per  cent.  Their 
trade  with  the  Manillas  brings  only  about  so  per  cent. 
Their  profit  is  more  considerable  about  Batavia  ;  and 
the  Dutch  fpare  no  pains  to  invite  them  to  traffic  at 
their  fettlemeut.  The  Chinefe  traders  go  alfo,  tho' 
not  very  frequently,  to  Acheen,  Malacca,  Thor,  Patan 
and  Ligor,  belonging  to  Siam  and  Cochin-china  ;  from 
whence  they  bring  gold  and  tin,  together  with  fome 
objects  of  luxury  for  the  table.  A  great  obftacle  to 
the  foreign  commerce  of  the  Chinefe  is  their  indiffe- 
rence about  marine  affairs,  and  the  bad  construction 
of  their  veffels.  This  they  themfelves  ackowled^e  : 
but  fay,  that  any  attempt  to  remove  it  would  be  dero- 


gating from  the  laws,  and  fubverting  the  conftitution  of 
the  empire. 

The  burying-places  in  China  are  always  fituated  at 
afmall  difcance  from  a  city  or  town,  and  generally 
upon  fome  eminence,  having  pines  or  cypreffes  ufually 
planted  around  them.  The  form  of  the  tombs  is  va- 
rious, according  to  the  different  provinces,  and  the 
fituation  of  thofe  for  whom  they  are  intended.  The 
coffins  of  the  poor  are  placed  under  a  fhade  covered 
with  thatch,  or  inclofed  in  a  frnall  building  of  brick 
in  the  form  of  a  tomb.  The  tombs  of  the  rich  are 
fhaped  like  a  horfe-lhoe,  well  whitened,  and  finifhed 
with  great  tafle  ;  but  thofe  of  the  mandarins  and  peo- 
ple of  quality  are  mu  h  more  fumptuous  and  elegant. 
A  vault  is  firft  constructed,  in  which  the  coffin  is  flint 
up  ;  over  this  vanlt  is  railed  a  pyramid  of  earth  well 
beat  together,  about  12  feet  in  height  and  10  in 
diameter.  A  layer  of  lime  and  fand  laid  over  this 
earth  makes  a  kind  of  plafter,  which  renders  the  whole 
very  durable  and  folid  ;  various  kinds  of  trees  being 
planted  around  it  in  regular  order.  Before  it  is  placed 
a  large  and  long  table  of  white  marble,  on  the  middle 
of  which  are  fet  a  cenfer  accompanied  with  two  vafes, 
and  the  fame  number  of  candlefticks  of  exquifite  work- 
manihip.  Befides  this,  a  great  number  of" figures,  re- 
prefenting  officers,  eunuchs,  foldiers,  faddled  horfes, 
camels,  lions,  tortoifes,  Sec.  are  ranged  round  the 
tombs  in  dhTerent  rows ;  which,  F.  du  Halde  allures 
us,  produce  a  very  Striking  effect. 

When  a  Chinefe  dies  in  a  province  in  which  he  was 
not  born,  his  children  have  a  right,  nay  it  is  their  in- 
difpenfable  duty,  to  tranfport  the  body  to  the  burying 
place  of  their  anceftors.     A  fon  who  ihould  be  wanting 
in  this  refpect,  would  be  difgraced,  and  his  name  never 
placed  in  the  hall  of  his  anceftors.     This  is  a  vaft  build- 
ing, conliuered  as  common  to  all  the  branches  of  the 
fame  family  ;  and  to  which  they  all  repair  at  a  certain 
feafon  of  the  year.       Sometimes  they  amount  to  feven 
or  eight  thoufand  perfons,  whofe  fortune,  dignity,  and 
rank  in  fociety,  are  all  very  different ;   but  there  no  di- 
stinction of  rank  is  known  ;  age    only  gives  prece- 
dence, and  the  oldeft  always  takes  place  of  all  the  reft, 
though  he     fliould  be    the    pooreft  in   the  company. 
The  diSlingniShing   ornament  of  this  hall    is  a  long- 
table  fetagainft  the  wall,  upon  which  is  generally  feen 
the  image  of  one  of    their  anceftors,  who   has  filled 
fome  office  of  distinction  in  the  empire  with  honour 
to  himfelf,  or  who  has  been  rendered  illuftrious  by  his 
talents  and  abilities.     Sometimes  it  only   contains  the 
names  of  men,  women,  and  children  belonging  to  the 
family  inferibed  upon  tablets,  together  with  their  a^r, 
the  day  of  their  death,  and  the  dignities  they  enjoyed 
at  that  time.  Thefe  tablets  are  ranged  in  two  rows  upon 
fteps,  and  are  only  about  a   foot  high    each.      In  the 
fpring,  and  and  fometimes  in  the  autumn,  the  relations 
of  the  deceafed  repair  to  this  hall,  where  the  only  privi- 
lege enjoyed  by  the  richeft  is  that  of  preparing  an  en- 
tertainment,   and  treating  the  whole  family  at  their 
ownexpences:  but  they  never  allow  themfelves  totafte 
a  bit  of  any  thing  until  an  offering  has  been  firft  made 
to  their  anceftors.       This   does  not,    however,    ex- 
cufe  them  from  vifiting  the  real    tomb    of  their  an- 
ceftors once  or  twice  a  year,  generally  in  the   month 
of  .April.     At   this  time    they  pluck  the    weeds    and 
bullies  from  around  the  tomb,   renew  their  txpreffions 
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China:      of  grief,  and  conclude  by  placing  upon  it  wine  and 
~^~~  "*  proviiions,  which  ferve  to  dine  their  affiflants. 
Funeral  The  funeral  ceremonies  are  coniidered  by  the  Chi- 

ceremonics.  nefe  as  the  moil  important  of  any.  A  few  moments 
after  a  peribn  has  expired,  he  is  d relied  out  in  his 
richer!  attire,  and  adorned  with  every  badge  of  his  dig- 
nity ;  after  which  he  is  placed  in  the  coffin.  The 
preparation  of  a  coffin,  in  which  his  body  may  be  in- 
clofed  after  death,  is  one  of  the  chief  objects  of  at- 
tention to  a  Chinefe  during  his  life,  and  great  ex- 
pence  is  often  thrown  out  upon  it ;  iofomuch  that  the 
poor  will  give  all  they  are  worth,  and  the  rich  expend 
a  thoufand  crowns,  nay,  a  fon  will  fell  himfelf  for  a 
flave  in  order  to  purchafe  a  coffin  for  his  father.  Some- 
times the  coffin,  when  purchafed  with  all  this  labour 
and  expence,  will  remain  twenty  years  ufelefs  in  the 
family,  and  is  coniidered  as  the  moft  valuable  piece  of 
furniture  in  his  poffeifion. 

The  manner  of  interment  is  as  follows  ;  Firft  they 
fprinkle  fome  lime  in  the  bottom  of  the  coffin  ;  then 
they  lay  the  body  in  it,  taking  care  to  place  the  head 
on  a  pillow,  and  to  add  a  great  deal  of  cotton  that  it 
may  remain  more  Heady,  and  be  prevented  from  ma- 
king. In  this  manner  the  body  remains  expofed  feven 
days  ;  but  the  time  may  be  reduced  to  three,  if  any 
weighty  reafon  makes  it  neceifary  ;  and,  during  this 
interval,  all  the  relations  and  friends,  who  arepurpofe- 
ly  invited,  come  and  pay  their  refpects  to  the  decea- 
fed,  the  neareft  relations  remaining  in  the  houfe. 
The  coffin  is  expofed  in  the  hall  of  ceremony,  which 
is  then  hung  with  white,  but  fome  pieces  of  black  or 
violet  coloured  filk  are  here  and  there  interfperfed,  as 
well  as  fome  other  ornaments  of  mourning.  Before 
the  coffin  is  placed  a  table,  on  which  Hands  the  image 
of  the  deceafed,  or  a  carved  ornament  inferibed  with 
his  name :  and  thefe  are  always  accompanied  with 
flowers,  perfumes,  and  lighted  wax  candles. 

In  the  mean  time  thofe  who  enter  the  hall  are  ac- 
cu Homed  to  falute  the  deceafed  as  if  he  were  Hill  in 
life.  They  proflrate  themfelves  before  the  table,  and 
■  knock  their  foreheads  feveral  times  againfithe  earth  ; 
after  which  they  place  on  the  table  fome  perfumes  and 
wax  candles  provided  for  the  purpofe.  The  faluta- 
tion  which  they  have  made  to  the  deceafed  is  return- 
ed by  the  eldeH  fon  accompanied  by  his  brothers. 
The  latter  come  forth  from  behind  a  curtain,  which 
.hangs  on  one  fide  of  the  coffin,  creeping  along  the 
ground  until  they  reach  the  fpot  where  thofe  Hand 
whom  they  are  going  tofalnte  ;  after  which,  without 
rifing  up,  they  return  to  the  place  from  whence  they 
came.  The  women  are  alio  concealed  behind  the 
fame  curtain,  from  whence  they  every  now  and  then 
fend  forth  difmal  cries. 

After  a  number  of  ceremonies  and  invitations,  the 
funeral  proceffion  at  laft  commences.  A  troop  of  men 
march  in  a  file,  carrying  different  figures  made  of 
pafle-board,  and  reprefenting  flaves,  lions,  tigers,  hor- 
fes,  &c.  Others  follow,  marching  in  two  files;  fome 
of  which  carry  flaudards,  fome  flags  or  cenfers  filled 
with  perfumes  ;  while  melancholy  and  plaintive  airs 
are  play-ed  by  others  on  different  mufical  infiruments. 
Thefe  muticians  immediately  precede  the  coffin,  which 
iscovered  with  a  canopy,  in  form  of  a  dome,  of  violet- 
colour  ed  filk-:  its  four  corners  are  ornamented  with 
tufts   of  white  filk  very  neatly  embroidered,  and  co- 


vered at  the  top  with  net-work.  The  coffin  is  placed 
on  the  bottom  of  this  machine,  and  is  carried  by  64 
men.  The  eldeH  fon,  clothed  in  a  frock  of  canvas) 
having  his  body  bent  and  leaning  on  a  fiaff,  follows 
near  the  coffin ;  and  behind  him  his  brothers  and  ne- 
phews, but  none  of  them  clothed  in  canvas.  Then 
come  the  relations  and  friends,  all  clad  in  mourning, 
and  followed  by  a  great  number  of  chairs  covered  with 
white  Huff,  which  contain  the  wives  and  female  flaves 
of  the  deceafed.  Thefe  make  great  Ihow  of  forrow 
by  their  doleful  cries  ;  but  M.  Grofier  obferves,  that 
in  fpite  of  all  they  can  do,  the  lamentations  of  the 
Chinefe  are  fo  methodical,  that  an  European  would  be 
apt  to  conclude  that  they  wTere  the  effects  of  art  ra- 
ther than  the  natural  eftiifions  of  a  mind  agitated  and 
oppreffed  with  grief.  \V  hen  they  arrive  at  the  bury- 
ing place,  the  coffin  is  depofited  in  a  tomb  appropria- 
ted for  it,  not  far  from  which  there  are  tables  arran- 
ged ill  different  halls,  and  on  which  the  affiflants  ire 
entertained  with  great  fplendorr.  The  entertainment 
is  fometimes  followed  by  frefh  marks  of  homage  to  the 
corpfe  ;  but  thefe  are  often  changed  into  thanks  to  the 
eldeH  fon  ;  who,  however,  anfwersonly  by  ligns.  But 
if  the  deceafed  was  a  grandee  of  the  empire,  a  certain 
number  of  his  relations  never  leave  the  tomb  for  a 
month  or  two.  There  they  reiide  in  apartments  pur- 
pofely  provided  for  them,  and  every  day  renew  their 
marks  of  grief  in  company  with  the  children  of  the  de- 
ceafed. The  magnificence  of  thefe  funeral  ceremo- 
nies is  proportioned  to  the  wealth  or  dignity  of  the 
deceafed.  That  of  one  of  the  brothers  of  the  emperor 
was  attended  by  16,000  people,  each  of  whom  had  a 
particular  office  affigned  him  relating  to  the  ceremony. 

Mourning  continues  in  China  for  three  years  -,  and 
during  all  this  time  they  are  obliged  to  abfiain  from 
the  ufe  of  flefh  and  wine  ;  nor  can  they  affifi  at  any  en- 
tertainmentof  ceremony,  or  attend  any  public  affembly. 
At  firfi  they  are  not  even  permitted  to  go  abroad  ; 
and  when  they  do  fo,  they  are  carried  in  a  chair  co- 
vered with  a  white  cloth.  Sometimes  the  filial  piety 
of  the  Chinefe  is  carried  to  fuch  a  length,  that  they 
prefcrve  the  bodies  of  their  deceafed  fathers  in  their 
houfes  for  three  or  four  years;  and  thofe  who  do  fo 
impofe  alfo  upon  themfelves  a  great  number  of  other 
duties,  uiing  no  other  feat  during  the  day  but  a  Hool 
covered  with  white  ferge,  and  no  other  bed  but  a  plain 
mat  made  of  reeds,  which  is  placed  near  the  coffin. 

According  to  M  Grofier,  the  only  diverlions  of  the 
Chinefe  are  thofe  of  hunting  and  fiihing,  dancing  not 
being  practifed,  and  gaming  forbidden  by  law.  Fifh- 
ing  is  coniidered  by  them  rather  as  an  object  of  com- 
merce and  induflry  than  amufement.  They  catch  fifli 
by  various  methods ;  ufing  nets  in  their  great  filher- 
ies,  but  lines  in  the  private.  In  certain  provinces  alfo 
they  ufe  a  certain  kind  of  bird,  whofe  plumage  greatly 
refembles  that  of  a  raven,  but  with  a  much  longer  bill, 
very  (harp  and  hooked.  This  method  of  fiffiing  is 
practifed  in  boars,  of  which  grrat  numbers  may  be 
feen  on  the  river  about  fun-rifmp\  with  the  fifhinp-- 
birds  perched  on  their  prows.  Thefe  birds  are  taught 
to  catch  film  almofi:  in  the  fame  manner  that  dogs  pur- 
fue  game.  The  fifhermen,  after  making  feveral  turns 
with  their  boats,  beat  the  water  Hrongly  with  one  of 

their  oars.     This  ferves  as  a  Hartal  to  the  birds,  who  in- 
fo * 

Hantly  plunge  into  the  water,anddiving,fwallowasm-nv 
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China,    fmallflfhas  they  can,  repairing  immediately  afterwards 

' «• *  to  the  boat,  and  carrying  a  large  one  by  the  middle  in 

their  bill.  The  fmull  ones  are  prevented  from  palling 
into  the  flomach  by  a  ring  placed  on  purpofe  to  con-' 
fine  its  gullet :  and  thus  the  h'herman  by  itroaking  its 
neck  with  the  head  downwards,  makes  the  bird  dif- 
gorge  all  thofe  fiiiall  fiih.it  has  fwallowed.  When  they 
have  done  fiilung,-the  rings  are  taken  off,  and  the  birds 
allowed  to  feed.  When  the  filh  happens  to  be  too 
large  for  a  iingle  bird,  the  others  have  fagacity  enough 
to  aifift  it;  one  taking  it  by  tiie  tail,  another  by  the 
head,  &c.  and  thus  they  tranfport  it  to  their  mailer. 

Another  method  of  iifhing,  practifed  only  in  China,  is 
as  follows  :  They  nail  a  board,  abouttwo  feet  in  breadth, 
which  is  covered  with  a  white  mining  kind  of  varnilh, 
upon  the  edges  of  a  long  narrow  boat,  from  one  end 
to  the  other.  This  board  is  placed  in  fuch  a  manner 
as  lo  (lope  almoft  imperceptibly  to  the  water.  It  is  ufed 
only  in  the  night-time,  and  is  always  turned  towards  the 
moon,  that  the  reflection  of  light  from  the  luminary 
may  increafe  the  fplendor  of  the  varnilh.  Thefiih,  in 
fporting,  often  miftake  this  varnifhed  board  for  water; 
and  endeavouring  to  throw  themfelves  into  it,  fall  into 
the  boat. 

The  foldiers  have  a  particular  method  of  filling 
With  a  bow  and  an  arrow  ;  the  latter  of  which  is  fixed 
to  the  bow  by  a  firing,  both  to  prevent  it  from  being 
loft,  and  to  enable  them  to  draw  out  the  filh  which 
the  arrow  has  pierced  :  others  make  ufe  of  tridents  to 
catch  large  filh  which  are  fometimes  found  in  the  mud. 
Befides  thefe  diverfions,  the  Chinefe  have  fome  flrol- 
ling  players,  but  no  regular  theatres  ;  they  have  like- 
wife  muficians  and  fingers,  but  no  operas,  or  indeed 
Ii2  any  public  fpectacle  worthy  of  notice. 
Of  theChi-  The  language  of  the  Chinefe  is  not  only  very  an- 
nefe  Ian-  cient,  but,  in  M.  Grofier's  opinion,  is  fall  ipoken  asin 
guage.  the  mofl  early  ages withoutany  variation.  Hisreafons 
for  this  opinion  are,  i.  We  do  not  perceive  in  hiflo- 
ry,  nor  even  in  the  mofl  fabulous  traditions,  a  Iingle 
fact  tending  to  occafion  any  doubt  of  the  language 
fpoken  by  the  ancient  Chinefe  being  different  from 
that  ufed  at  prefent.  2.  China  has  never  changed  its 
inhabitants ;  and  if  revolutions  have  occafioned  any 
mixture  of  new  languages,  it  appears  that  the  ancient 
language  has  always  been  predominant,  and  that  the 
new  fettlers  have  learned  and  fpoken  it,  as  the  Mar- 
chew  Tartars  after  their  conqueft.  3.  The  mofl  in- 
telligent and  difcerning  of  the  literati  agree,  that  the 
firfl  chapters  of  the  Chou-king  were  written  under  the 
reign  of  Yao  2300  years  before  Chrift ;  and  in  thefe, 
feveral  fpeeches  of  the  firfl  emperors  are  related  word 
for  word  ;  and  it  is  not  probable  that  the  language  of 
thefe  princes  was  different  from  that  of  the  hiflorian. 

4.  A  compliment  paid  to  Yao  by  one  of  his  fubjects, 
with  the  anfWer  of  that  prince,  are  Hill  preferved,  as 
well  as  two  fongs  compofed    under  the  fame  reign. 

5.  The  mofl  ancient  inferiptions  in  China  are  all  in 
the  language  fpoken  throughout  the  empire  at  this 
day.  7.  The  Chinefe  have  borrowed  nothing  from 
other  nations  ;  and  their  attachment  to  their  own  cuf- 
toms,  and  to^antiquity,  mufl  undoubtedly  be  very  un- 
favourable to  any  innovation.  The  language  fpoken 
by  the  vulgar,  indeed,  mufl  have  undergone  fome 
changes ;  but  thefe  may  be  accounted  trivial,  affecting 


varied  in  fome  few  inftances.  It  is  certain,  however, 
that  the  Chinefe  players  act  theatrical  pieces  which 
were  written  1  oco  years  ago,  and  that  thefe  are  Hill 
underflood  throughout  thecinpirc. 

The  language  of  China  has  no  alphabet;  all  the 
words  which  compofe  it  confift  of  one  fyllable  only, 
and  are  very  few  in  number.  Thefe  always  remain 
the  fame,  and  continue  monofyllables  even  when  two 
are  joined  together,  being  united  in  the  fame  manner 
as  the  French  words  bou  and  jour  are  united  to  form 
bon-jour.  Thefe  monofyllables  never  form  but  one 
found.     When  written  by  an  European,  they   begin 


,  /;,  /, 


in,  n. 


g> 


ng, 


0,   01,   ou, 


p,  t> 


only  the  pronunciation 
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which  indeed  appears  to  be 


with  the  letters  ch,  tch,  f,  g,  or  j, 
p,  f,  ts,  v,  ou  ;  the  final  letters  being  a 
u,  I,  n,  gn.  The  middle  of  Chi nele  words  confifts  of 
vowels  and  confonants  producing  only  one  found,  and 
pronounced  always  as  monofyllables.  The  whole  pri- 
mary words  of  the  language  are  in  number  only  about 
330,  though  fome  dictionaries  make  them  484.  The 
fenfe  of  thefe  words,  however,  is  varied  by  the  accents, 
and  changes  of  the  voice  in  pronouncing  them  almoft 
ad  infinitum.  Two  principal  accents  are  known  in 
China  ;  the  ping,  that  is  even,  without  elevating  or  de- 
prefiing  the  voice.  This  is  divided  into  tfing,  clear, 
and  tcho,  obfeure;  or  rather  open  and  mute.  The  ac- 
cent tfe  is  fubdivided  into  fchang,  fharp,  kiu,  grave,  and 
jou  re-entering.  The  tone  is  chang  when  one  raifes  the 
voice  at  the  end  of  a  word,  as  when  the  negative  no  is 
pronounced  with  great  emphalis  and  force  ;  it  is  kiu 
when  one  depreifes  the  voice  with  an  air  of  timidity. 
When  the  accent  is  jou,  the  voice  is  drawn  back  as  it 
were  into  the  throat;  and  the  afpiration  which  takes 
place  on  certain  words  beginning  with  the  letters  c,  k, 
ftill  adds  to  thefe  varieties. 

By  thefe  differences  in  pronunciation  the  fignifica- 
tion  of  the  words  is  totally  changed  :  thus  the  word 
tchu  pronounced  by  lengthening  the  u,  and  with  a  clear 
tone  of  voice,  fignifies  mailer  or  lord  :  if  it  is  pronoun- 
ced in  an  uniform  tone  by  lengthening  the  u,  it  ligni- 
fi.es  hog:  when  pronounced  lightly,  and  with  rapidity, 
it  fignifies  kitchen  ;  and  when  articulated  with  a  ftrong 
voice  deprelfed  towards  the  end,  it  fignifies  a  pillar. 

By  the  conjunction  and  modification  of  thefe  dif- 
ferent monofyllables,  a  Chinefe  can  exprefs  every  thing 
he  has  occafion  for  ;  and  it  may  be  eafily  feen  what 
variety  mult  refult  from  this  art  of  multiplying  words. 
The  Chinefe  language  therefore  has  words  exprefiive 
of  the  fmallefl  variation  of  circumflance,  and  which 
cannot  be  expreffed  in  the  European  languages  with- 
out a  circumlocution.  Thus,  inftead  of  the  five  words, 
calf,  bull,  ox,  heifer,  cow,  every  time  that  a  cow  has 
a  calf  flie  acquires  a  new  name  in  the  language  of 
this  empire  ;  and  ftill  another  when  fhe  becomes  bar- 
ren. An  ox  fed  for  facrifice  has  a  particular  name, 
which  is  changed  when  he  goes  to  the  altar.  In  like 
manner,  a  whole  dictionary  might  be  compofed  of  the 
words  that  are  employed  to  exprefs  the  different  parts 
of  the  emperor's  palace,  and  thofe  that  are  in  a  manner 
confecrated  to  it ;  others  being  employed  when  the 
palaces  of  princes  or  mandarins  are  fpoken  of.  Thus 
the  number  of  their  characters  are  augmented  beyond 
all  bounds,  fo  that  the  greater  part  of  their  literati 
fpend  all  their  lives  in  ftudying  them. 

In  the  Chinefe  there  are  four  different  languages. 
1.  The  Kou-ouen,  or  claffical  language.     This  is  not 

4  S  fpoken 


CKisa,. 


C  H  I 


[     690     ] 


C  H  I 


i«3 

Chinefe 
writing. 


China,  fpoken  at  prefent,  though  it  is  generally  believed  to 
~— v '  have  been  the  language  of  the  early  ages.  It  is  fo  la- 
conic, and  the  ideas  are  fo  crowded,  chat  it  is  very 
difficult  to  be  underftood;  however,  the  literati,  who 
can  read  and  underftand  it,  are  much  delighted  with 
it.  2.  The  Oiieu-tchang.is  the  language  ufed  in  com- 
poiitions  where  a  noble  and  elevated  ftyle  is  requilite. 
It  is  never  fpoken,  but  certain  fentences  and  compli- 
mentary exprellions  are  fome times  borrowed  from  it. 
It  approaches  near  to  the  laconic  brevity  and  majeitic 
fublimity  of  the  Kou-ouen,  and  is  equally  proper  for  every 
kind  of  fubject,  excepting  only  the  ambiguities  of 
metaphyfics,  and  the  formal  rugged  diet  ion  ufed  in  treat- 
ing of  the  abftract  fciences. 

3.  The  Kman-ha  is  the  language  of  the  court,  of 
people  in  office,  and  of  the  literati.  It  admits  of  i'y- 
nonymous  exprellions  to  moderate  the  brevity  of  mo- 
nofyllables  ;  of  pronouns  and  relatives  ;  prepofitions, 
adverbs,  and  particles  ;  to  fupply  the  want  of  cafes, 
moods,  tenfes,  andnumbers,  which  have  place  in  other 
languages. 

4.  Hiang-tan  is  a  kind  of  corrupted  language,  or 
pro  vincial  dialect,  fpoken  by  the  lower  dalles  in  China ; 
and  of  which  every  province,  city,  and  almoft  every 
village,  has  its  own.  Belides  the  fenfe  of  the  words, 
which  is  changed  in  a  great  variety  of  places,  they  are 
fo  altered  by  diverlity  of  pronunciation  as  to  be  almoft 
unintelligible. 

There  are  five  kinds  of  writing  mentioned  by  the 
Chinefe  literati  ;  the  molt  modern  of  which  is  a  me- 
thod of  tracing  out  the  characters  with  a  pencil.  This 
is  difficult,  and  requires  much  experience  ;  at  any  rate, 
it  disfigures  the  characters  greatly,  and  is  therefore  on- 
ly ufed  in  the  prefcriptions  of  phyiicians,  prefaces  to 
books,  and  inferiptions  of  fancy.  The  tracing  of 
characters  with  neatnefs  and  accuracy,  however,  as  we 
have  already  had  occalion  to  obferve,  is  greatly  admi- 
red in  China.  They  are  often  preferred  to  the  moil 
elegant  painting  ;  and  fome  will  give  a  molt  exorbitant 
price  for  a  page  of  an  old  book,  if  it  happens  to  be 
neatly  written.  They  pay  particular  attention  to  well- 
formed  characters  even  in  the  molt  common  books  ; 
and  if  any  of  the  leaves  happen  to  fall  off,  will  replace 
them  with  the  greatefl  attention.  To  apply  them  to 
any  vile  purpofe,  tread  them  under  foot,  &c.  would  be 
reckoned  an  unpardonable  violation  of  decency  and 
politenefs;  nay,  it  often  happens,  that  workmen,  fuch 
as  mafons  and  joiners,  dare  not  tear  a  printed  leaf  of 
paper  fixed  to  the  wall. 

Punctuation  was  not  formerly  ufed  in  China,  nor  are 
134  points  as  yet  employed  in  works  of  an  elevated  flyle,. 
Gf  their  or  fuch  as  are  to  be  prefented  to  the  emperor.  Poe- 
goetry.  try  is  feldom  any  object  of  attention,  though  the  tafte 
for  it  feems  to  be  pretty  general  in  China.  Their  ver- 
fification  has  its  rules,  and  is  no  lefs  difficult  than  that 
of  other  nations.  Only  the  moft  harmonious,  ener- 
getic, and  picturefque  words,  are  to  be  employed,  and 
they  mufl  always  be  ufed  in  the  fame  fenfe  in  which 
they  were  ufed  by  the  ancients.  Each  verfe  can  con- 
tain only  a  certain  number  of  words  ;  all  of  which  mult 
be. ranged  according  to  the  rules  of  quantity,  and  ter- 
minate in  rhyme.  The  number  of  verfes  in  a  ftrophe 
is  not  determined  ;  but  they  mull  be  uniform,  and 
prefent  the  fame  diftribution  of  rhymes.  The  fmall 
number  of  poetical  exprellions  contained  in  the  Chi- 


nefe language  has  rendered  it  neceffary  to  extend  the  po-     China. 

eticai  licence  to  a  great  length  inthis.refpect.  The  Chi-  ' « — 

nefe  poets  are  allowed  to  employ  a  blank  verfe  in  every 
four.  They  are  acquainted  with  moll  kinds  of  poetry  in 
ufe  among  us.  They  have  itanzas,  odes,  elegies,  idylls, 
eclogues,  epigrams,  fatires,  and  evtn  bouts  rimes.  The 
common  people  have  alio  ballads  and  fongs  peculiar  to 
themfelves.  Some  of  the  moft  difiinguifhed  of  the 
literati  have  even  thought  it  of  importance  enough  to 
turn  the  moft  celebrated  maxims  ol  morality,  with  the 
rules  of  civility,  into  verfe.  Their  poetry  is  feldom 
difgraced  by  any  kind  of  obfeenity  ;  and  indeed  any 
fuch  thing  would  be  feverely  puniihed  by  government. 
Thatfevere  attention  with  which  every  thing  tending 
to  corrupt  the  morals  is  watched  in  China,  prohibits 
not  only  poems  of  this  kind,  but  likewife  romances  of 
all  forts.  The  police,  however,  permits  fuch  novels 
as  have  an  ufeful  tendency,  and  in  which  nothing  is 
introduced  prejudicial  to  lound  morality.  Every  au- 
thor who  writes  againft  government  is  puniihed  with 
death,  as  well  as  all  thole  who  have  had  any  hand  in 
the  printing  or  diftribution  of  his  works.  Ia?. 

The  art  of  making  paper  and  printing  have  been  chinefe 
long  known  among  the  Chinefe.  That  kind  of  paper  paper, 
now  in  ufe  was  firll  manufactured'about  105  years  be- 
fore the  Chriftian  sera.  Before  that  period  they  ufed 
cloth,  and  various  kinds  of  filk  fluff,  inftead  of  paper ; 
and  to  this  day  they  ftill  preferve  a  cuftom  of  writing 
the  praifes  of  the  dead  upon  large  pieces  of  filk,  which 
are  fufpended  on  one  fide  of  the  coffin,  and  carried  in 
funeral  proceffions  ;  and  of  ornamenting  their  apart- 
ments with  maxims  and  moral  fentences  written  in  the 
fame  manner.  In  ages  ftill  more  early,  they  wrote 
with  a  kind  of  ftyle  upon  pieces  of  bamboo,  or  even 
upon  plates  of  metal.  Thefirft  paper  wasinvented  by 
a  mandarin.  He  took  the  bark  of  trees,  hemp,  and 
old  pieces  of  filk-fluff,  boiling  them  together  until  they 
were  reduced  to  a  kind  of  pafte,  of  which  he  formed  his 
paper ;  which  by  degrees  was  brought  to  perfection, 
and  the  art  of  whitening  and  giving  it  a  lullre  found 
out.  A  great  number  of  different  fubftances  are  now 
ufed  in  this  empire  for  making  paper  ;  fuch  as  the 
bamboo,  reed,  the  cotton  ffirub,  the  bark  of  the  plant 
called  kou-chu,  and  of  the  mulberry  tree  ;  hemp,  the 
ftraw  of  wheat  and  rice,  parchment,  the  cods  of  the 
filk  worm,  and  feveral  other  fubftances  unknown  in 
Europe.  In  this  manufacture  the  bark  of  trees  and 
fhrubs  is  ufed,  and  the  woody  fubftance  of  the  bamboo 
and  cotton  tree,  after  it  has  been  macerated  and  redu-  - 
ced  to  a  thin  pafte.  Moft  of  the  Chinefe  paper,  how- 
ever, is  attended  with  the  difadvantage  of  being  very 
fufceptible  of  moiiture,  readily  attracts  the  dull,  and 
worms  infenfibly  get  into  it :  to  prevent  which  inconve- 
niences, it  is  neceffary  to  beat  the  books  often,  and  ex  - 
pofe  them  to  the  fun.  That  made  of  cotton  is  the 
prettieft,  and  moft  ufed  of  any.  All  of  them,  however, 
are  much  fofter  and  fmoother  than  ours  ';'  which  is  abfo- 
lutely  neceffary  for  their  method  of  writing  with  a  pen-  - 
cil,  in  order  that  it  may  run  with  freedom,  which  it 
could  not  do  upon  ours.  It  is  formed  into  flieets  of  an 
enormous  fize  ;  fo  that  it  would  be  no  difficult  matter 
to  procure  from  the  manufactories  of  this  empire  flieets 
of  paper  30  or  40  feet  long.  Iag. , 

The  Chinefe  ink  came  originally  from  Corea;  andit      Ink. 
was  not  until  the  year  900,  that  they  hit  upon  the  me- 
thod... 
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China.     thaJ  of  making  it  to  perfection.     The   befl  is  made 

"i— v '  in  Hoei-tcheou  in   the  province  of  Kiangnan  ,■   but  its 

compofition  is  a  fecret,  which  the  workmen  con- 
ceal not  only  from  ftrangers,  but  from  their  fellow- 
citizens.  When  a  Chincfe  has  occalion  to  write, 
,  he  places  upon  his  table  a  piece  of  poliihed  marble, 
having  a  cavity  at  one  of  its  extremities  to  con- 
tain a  little  water.  In  this  he  dips  the  end  of  his 
cake  of  ink,  and  rubs  it  upon  the  fmooth  part  of  the 
marble  ;  and  as  he  preffes  more  or  lefs  ftrongly,  the  li- 
quor acquires  a  deeper  or  lighter  tinge  of  black. 
When  he  has  done  writing,  the  ftoneis  carefully  warn- 
ed ;  for  it  would  be  difhonoured  by  allowing  the  leaft 
fpot  to  remain.  The  pencils  ufed  in  writing  are  com- 
monly made  of  the  fur  of  a  rabbit,  and  confequently 
127  very  foft. 
*rheir  me-  The  Chinefe  method  of  printing  is  exceedingly  dif- 
thod  of  ferent  from  ours ;  and  indeed  it  would  be  in  a  manner 
printing.  impofTible  to  have  moveable  types  for  fuch  a  num- 
ber of  characters  as  their  language  requires.  The 
whole  work  which  they  intend  to  print  is  therefore  en- 
graved upon  blocks  of  wood  ;  and  their  method  of  pro- 
ceeding is  as  follows.  They  rirft  employ  an  excellent 
writer,  who  tranferibes  the  whole  upon  very  thin  paper. 
The  engravergluescachofthe  leaves  of  the  manufcript 
upon  a  piece  of  plank  made  of  any  hard  wood  ;  he 
then  traces  over  with  a  graver  the  ftrokes  of  the  wri- 
ting, carves  out  the  characters  in  relief,  and  cuts  down 
the  intermediate  part  of  the  wood.  Thus  each  page 
of  a  book  requires  a  feparate  plank  ;  and  the  exceihve 
multiplication  of  thefe  is  no  doubt  a  very  great  incon- 
venience, one  chamber  being  fcarce  fufficient  to  pre- 
ferve  thofe  employed  for  a  fingle  book.  The  advan- 
tages are,  that  the  work  is  thus  free  from  typographi- 
cal errors,  and  the  author  has  no  occafion  to  correct 
the  proofs.  Thus  alfo  the  bookfellers  in  China  have  a 
decided  advantage  over  thofe  of  Europe,  as  they  are 
able  by  this  method  of  printing  to  throw  off  copies  ac- 
cording to  their  fale,  without  running  the  rifk  of  being 
ruined  by  too  large  an  addition.  In  this  method  the 
beauty  of  the  work  depends  entirely  upon  the  fkill  of 
the  writer  previoully  employed.  The  engravers  are 
exceedingly  dexterous,  and  imitate  every  flrokefo  ex- 
actly, that  it  is  fometimes  difficult  to  diftinguifh  a 
printed  work  from  one  that  is  only  written. 

The  method  of  printing  in  China  is  not  by  a  prefs 
as  in  Europe,  as  neither  their  wooden  planks  nor  their 
foft  paper  could  fuftain  fo  mnch  preilure.  They  firft 
place  the  plank  level,  and  then  fix  it  in  that  pofition. 
The  printer  is  provided  with  two  brumes,  and,  with  the 
hardeft,  daubs  the  plank  with  ink  ;  and  one  daubing 
is  fufficient  for  four  or  five  leaves.  After  a  leaf  has  been 
adjufted  upon  the  plank,  the  workman  takes  the  fecond 
brum,  which  is  fofter  than  the  former,  and  of  an  ob- 
long figure,  and  draws  it  gently  over  the  paper,  preffing 
it  down  a  little,  that  it  may  receive  the  ink.  The  degree 
of  preifure  is  to  be  regulated  by  thequantity  of  ink  upon 
the  plank  :  and  in  this  manner  one  man  is  able  to  throw 
off  almoft  10,000  copies  a-day.  The  ink  ufed  for 
printing  is  different  from  that  formerly  defcribed,  and 
which  is  ufed  in  writing.  The  leaves,  on  account  of 
the  th.innefs  of  the  paper,  are  printed  only  upon  one 
fide;  on  which  account  each  leaf  of  a  book  is  double, 
fo  that  the  fold  ftands  uppermoft,  and  the  opening  is 
towards  the  back,  where  it  is  ftitched.    Hence  the  Chi- 


nefe books  are  not  cut  on  the  edges,  but  on  the  back.  China. 
i  hejr  are  generally  bound  in  grey  pafteboard,  which  is  ^ 
very  neat ;  and  thofe  who  wilh  to  have  them  more  ele- 
gantly done,  get  the  pafleboard  covered  with  fatin, 
flowered  taffety,  and  fometimes  with  gold  ar.d  filver 
brocade.  Their  books  are  neither  gilt  nor  coloured  on 
the  edges  like  ours.  l2P. 

The  art  of  manufacturing  filk,  according  to  the  beft  Vaft  quarN 
authorities,  was  communicated  by  the  Chinefe  to  the  tity  of  filk 
Perlians,  and  from  them  to  the  Greeks.     The  art  has  Prpduc  "' 
been  known  in  this  empire  from  the  remoteft  antiqui- 
ty ;  and  the  breeding  of  filk- worms  and  making  of  filk 
was  one  of  the  employments  even  of  the  empreffes  in 
very  early  ages. 

The  molt  beautiful  filk  in  the  whole  empire  is  that 
of  Tche^kiaiig,  which  is  wrought  by  the  manufactories 
of  Nankin.  From  thefe  are  brought  all  the  fluffs 
ufed  by  the  emperor,  and  fuch  as  he  diftributes  in  pre- 
fents  to  his  nobility,  A  great  number  of  excellent 
workmen  are  alfo  drawn  to  the  manufactories  of  Can* 
ton  by  the  commerce  with  Europe  and  other  parts  of 
Alia.  Here  are  manufactured  ribbons,  ftockings,  and 
buttons.  A  pair  of  filk  ftockings  here  coft  little  more 
than  6s.  flerling. 

The  quantity  of  filk  produced  in  China  feems  to  bs 
almoft  inexhauitible  ;  the  internal  confumption  alone 
being  incredibly  great,  belides  that  which  is  exported, 
in  the  commerce  with  Europe  and  the  reft  of  Afia. 
In  this  empire  all  who  polfefs  a  moderate  fortune  wear 
filk  clothes  j  none  but  the  lower  clafs  of  people  wear= 
ing  cotton  fluffs,  which  are  commonly  dyed  blue.  The 
principal  ftufFs  manufactured  by  them  are  plain  and 
flowered  gauzes,  of  which  they  make  fummer  dreffes, 
damafk  of  all  colours  ;  ftripped  and  black  fatins  ;  nap- 
ped, flowered,  ftriped,  clouded,  and  pinked  taffeties  ; 
crapes,  brocades,  plufh,  different  kinds  of  velvet,  and  a 
multitude  of  other  fluffs  unknown  in  Europe.  They 
make  particular  ufe  of  two  kinds  ;  one  named  touan- 
tfe,  a  kind  of  fatin  much  ftronger,  but,  which  has  lefs 
luflre,  than  that  of  Europe  ;  the  other  a  kind  of  taffe- 
ty, of  which  they  make  drawers  and  linings.  It  is 
woven  exceedingly  clofe,  and  is  yet  fo  pliable  that  it 
may  be  rumpled  and  rubbed  between  the  hands  with- 
out any  creafe  ;  and  even  when  warned  like  cotton- 
cloth,  it  lofes  very  little  of  its  luflre.  They  manufac- 
ture alfo  a  kind  of  gold  brocades,  but  of  fuch  a  flight 
nature,  that  they  cannot  be  worn  in  clothes  :  they  are 
fabricated  by  wrapping  fine  Hips  of  gilt  paper  round 
the  threads  of  filk o  I;_ 

Porcelain  is  another  great  branch  of  Chinefe  manu-  Porcelain, 
failure,  and  employs  a  vaft  number  of  workmen.  The 
fineft  is  made  in  a  village  called  Klng-te-chingm  the  pro- 
vince of  Kiang-ji.  Manufactories  have  alfo  been  erec- 
ted in  the  provinces  of  Fo  kien  and  Canton,  but  their 
produce  is  not  eftecmed,  and  one  which  the  emperor 
eaufed  to  be  erected  at  Peking,  in  order  to  be  under 
his  own  iufpeclion,  mifcarried  entirely. 

The  Chinefe  divide  their  porcelain  intofeveraldaffes, 
accordingto  it  different  degrees  of  finenefs  and  beauty. 
The  w  h  le  of  the  firft  is  referved  for  the  ufe  of  the  em- 
peror, fo  that  none  of  it  ever  comes  into  the  hands  of 
other  perfons,  unlefs  it  happen  to  be  cracked  or  other- 
wife  damaged  in  fuch  a  manner  as  to  be  unwonhycf 
being  prefented  to  the  fovertign.  Among  that  fent 
to  the  emperor,  however,  there  is  fome  porcelain  of  an 
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inferior  quality,  which  he  difpofes  of  in  prefents.  There 
is  fome  doubt,  therefore,  whether  any  of  the  fined 
•Chinefe  porcelain  was  ever  feen  in  Europe.  Some 
value,  however,  is  now  put  upon  the  European  porce- 
lain by  the  Chinefe  themfelves. 

The  ufe  of  glafs  is  very  ancient  in  China,  though 
it  does  not  appear  that  great  value  was  ever  put  upon 
this  kind  of  ware,  the  art  of  manufacturing  it  having 
been  frequently  loll  and  revived  again  in  this  empire. 
They  greatly  admire  the  workmanlhip  of  the  Euro- 
pean crydal,  but  prefer  their  own  porcelain,  which 
dands  hot  liquors,  and  is  much  lets  liable  to  be  broken. 
The  little  edimation  in  which  this  fubdance  was  held, 
is  even  mentioned  by  their  own  writers  in  fpeakiugof 
the  falfe  pearls,  mirrors  and  other  toys  which  were 
made  in  former  ages.  The  remembrance  of  a  very 
large  glafs  veffel,  however,  which  was  made  in  627,  is 
dill  preferved  ;  and  of  which  it  was  faid  that  a  mule 
could  as  ealily  enter  it  as  a  gnat  could  enter  a  pitcher. 
In  order  to  tranfport  this  mondrous  veffel  trom  the 
place  where  it  was  manufactured  to  the  emperor's  pa- 
lace, it  was  neceffary  to  inclofe  it  in  a  net,  the  tour 
corners  of  which  were  fixed  to  four  carriages.  The 
fame  indifference  with  regard  to  glafs  is  dill  entertain- 
ed by  the  prefent  emperors  ;  however,  a  glals-houfeis 
edablilhed  at  Peking,  where  a  number  of  vafes  and 
other  works  are  made  ;  and  thefe  are  Jo  much  the 
more  difficult  in  the  execution,  as  none  of  them 
are  blown.  This  manufactory,  as  well  as  many  o- 
thers,  is  confidered  only  as  an  appendage  of  the  court, 
dedined  for  the  purpofes  of  pomp  and  magnificence. 

Mod  of  the  Chinefe  medicine  is  abiolute  quackery  ; 
their  lkill  in  anatomy  is  not  only  very  limited,  but 
mixed  with  fnch  a  number  of  falfehoods,  as  render  it 
in  a  manner  abfolutely  ufelefs.  Their  materia  medica 
conlids  moftlyof  herbs,  of  which  tea  is  one.  To  this 
they  afcribe  great  and  wonderful  virtues,  efpecially  if 
it  has  been  gathered  on  any  of  the  fummits  of  a  moun- 
tain called  Mong-chan.  The  only  thing  regarding 
this  fcience,  which  merits  any  attention,  is  the  method 
they  are  faid  to  poffefs  of  difcovering  whether  a  man 
has  hanged  or  drowned  himfelf,  or  had  that  violence 
committed  upon  him  by  others.  In  order  to  difcover 
this,  the  body  is  fird  taken  from  the  earth,  and  warn- 
ed in  vinegar.  After  this  a  large  fire  is  kindled  in  a 
pit  dug  on  purpofe,  fix  feet  long,  three  wide,  and  the 
fame  depth.  This  fire  is  continually  augmented, 
until  the  furrounding  earth  becomes  as  hot  as  an 
oven  ;  the  remaining  fire  is  then  taken  out,  a  large 
quantity  of  wine  is  poured  into  it,  and  it  is  covered 
with  a  hurdle  madeof  olier  twigs,  upon  which  the  body 
is  dretched  out  at  full  length.  'A  cloth  is  thrown  over 
both  in  the  form  of  an  arch,  in  order  that  the  fleam 
©f  the  wine  may  aft  upon  it  in  every  direction.  At 
the  end  of  two  hours  the  cloth  is  taken  off;  and  if  any 
blows  have  been  given,  they  then  appear  upon  the 
body  in  whatever  date  it  may  be.  The  Chinefe  like- 
wife  affert,  that  if  the  blows  given  have  been  fo  fevere 
as  to  occafion  death,  this  trial  makes  the  marks  ap- 
pear upon  the  bones,  though  none  of  them  ihould 
be  broken  or  appaiently  injured.  The  wineufedin 
thefe  trials  is  only  a  kind  of  beer  made  from  rice  and 
honey. 

With  regard  to  the  mnfic  of  the  Chinefe,  we  have 
the  fame  dories  related  as  of  the  Greeks  and  Egypt- 


ians, viz.  that  in  former  ages  the  muficians  could  China, 
make  brute  animals  leap  at  the  found  of  their  indru-  *"■""-* — ' 
ments.  Our  author,  M.  Grolier,  indeed,  does  not 
quote  any  Chinefe  author  who  afferts  that  the  ancient 
mufic  could  make  trees  dance,  or  dones  arrange  them- 
felves into  a  city  ;  but  he  quotes  them,  afferting,  "that 
the  muficians  could  call  down  fuperior  fpirits  of  every 
age  from-the  etherial  regions  ;  raife  up  the  manes  of  de- 
parted beings  ;  infpire  men  with  a  love  of  virtue ;  and 
lead  them  to  the  practice  of  their  duty."  Effe&s 
of  this  fupernatural  kind  are  attributed  to  the  fa- 
cred  mufic  by  the  infpired  writers  ;  as  in  the  cafe  of 
Saul,  out  of  whom  anevilfpirit  departed  at  the  found 
of  David's  harp ;  and  of  Elilha,  who  was  infpired  with 
the  fpirit  of  prophecy  at  the  found  of  a  mulical  indru- 
ment.  It  is  probable  therefore,  that  the  relations  both 
of  the  Greeks  and  Chinefe  are  founded  upon  fads  of 
this  kind  ;  and  we  cannot  from  thence  infer,  that 
the  mufic  of  early  ages  was  at  all  fuperior  to  that 
which  followed.  According  to  thofe  who  have  em- 
ployed much  \ime  iti  thefe  refearches,  the  ancient 
Chinefe  were  acquainted  with  the  divifion  of  the 
octave  into  twelve  femitones ;  and  that  before  the 
time  of  Pythagoras,  or  even  Mercury  himfelf;  that  the 
lyre  of  Pythagoras,  his  invention  of  the  diatonic  te- 
trachords,  and  the  formation  of  his  grand  fydem,  were 
merely  borrowed  from  the  ancient  Chinefe.  Infhort, 
it  is  maintained,  that  the  Greeks,  even  Pythagoras 
himfelf,  did  nothing  but  apply  to  drings  that  theory 
which  the  Chinefe  had  before,  formed,  and  applied  to 
pipes. 

At  prefent  the  Chinefe  are  not  acquainted  with  the 
nfe  of  our  mulical  notes  ;  they  have  not  that  diverfity 
of  figns  which  didinguifh  the  different  tones,  and  the 
gradual  elevation  or  deprefiion  of  the  voice,  nor  any 
thing  to  point  out  the  various  modifications  of  found 
to  produce  harmony.  They  have  only  a  few  charac- 
ters to  mark  the  principal  notes  ;  and  all  the  airs  they 
learn  are  repeated  merely  by  rote.  The  emperor 
Kang-hi  was  therefore  greatly  adonifhed  at  the  facility 
with  which  an  European  could  catch  and  remember 
an  air  the  fird  time  he  heard  it.  In  1679  he  fent  for 
Fathers  Grimaldi  and  Pereira,  to  play  fome  tunes  on 
the  harpfichord,  of  which  they  had  before  made  him  a 
prefent.  He  was  greatly  entertained  with  their 
mufic,  but  altogether  adoniihed  when  he  found  that 
F.  Pereira  could  take  down  a  Chinefe  air  while  the 
muficians  were  playing  it,  and  then  repeat  the  whole 
without  .omitting  a  lmgle  note.  Having  made  fe- 
veral  trials  of  this  kind  in  order  to  fatisfy  himfelf,  he 
bedowed  the  highed  encomiums  upon  the  European 
mufic,  and  the  means  furnilhed  by  it  to  facilitate  and 
leffen  the  labour  of  the  memory.  "  I  mud  confefs 
(fays  he)  that  the  European  mufic  is  incomparable, 
and  that  the  like  of  this  F.  Pereiri  is  not  to  be  found 
in  my  whole  kingdom." 

The  Chinefe  have  always  didinguifhed  eight  differ 
ent  founds;  and  they  believe  that  nature,  in  order  to  ftruments. 
produce  thefe,  formed  eight  different  kinds  of  fono- 
rous  bodies.  The  order  in  which  they  didribute  thefe 
founds,  and  theinftruments  they  have  contrived  to  pro- 
duce them,  are,  1.  The  (bund  of  fkjn  produced  by 
drums.  2.  That  of  done  produced  by  the  king.  3.  The 
found  of  metal  by  bells.  4.  That  of  baked  earth  by 
the  huien.     5.  Of  filk  by    the  kin  and  she.    6.  Of 
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China,    wood  by  the  yu,  and   tchou.     7.  Of  the  bamboo  by 

* *r— - *  the  kqanf  and  different  flutes.     8.  That  of  a  gourd 

by  the  cheng. 

The  drums  were  originally  compofed  of  a  box  made 
of  baked  earth,  and  covered  at  the  extremities  with 
the  ikiu  of  fome  animal  ;  but  on  account  of  the  brit- 
tlenefs  of  baked  earth,  wood  was  foon  fubftituted  in. 
its  itead.  Greater  part  of  thefe  inflruments  are  fhaped 
like  our  barrels,  but  fome  are  cylindric. 

The  inflruments  formed  of  the  fonorous  flones  are 
called  king,  diftinguilhed  into  tfe-king  and  pien-king. 
The  tfe-khig  conliltsonlyof  one  ftone,  and  therefore 
produces  only  one  note.  The  pien-king  confifls  of  16 
flones  fufpended  together,  and  thus  forming  an  in- 
flrument  capable  of  producing  all  the  tones  admitted 
into  the  mufic  of  the  ancient  Chinefe.  They  are  cut 
into  the  form  of  a  carpenter's  fquare  ;  their  tone  is 
flattened  by  diminiihing  their  thicknefs,  and  is  made 
135  fharper  by  abridging  their  length. 
Bells  of  ira-  The  bells  in  China  have  always  been  made  of  a 
msnfe  fize.  mixture  of  tin  and  copper.  They  are  of  different 
fhapes,  and  thofe  of  the  ancients  were  not  round,  but 
flatted,  and  in  the  lower  part  refembling  a  crefcent. 
An  inftrument,  correfponding  to  the  king  already 
mentioned,  is  compofed  of  16  bells  of  different  iizes. 
Some  of  their  bells  ufed  on  public  occafions  are  of 
enormous  map-nitudes.     One  at  Peking;  is  defcribed  as 
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134  feet  in  diameter,  124  in  height,  and  42  in  cir- 
cumference ;  the  weight  being  upwards  of  120,000 
pounds.  It  is  ufed  for  announcing  the  hours  or  watches 
ef  the  night ;  and  its  found,  which  is  prodigioufly 
loud  and  flrong,  has  a  moft  awful  effect  in  the  night- 
time, by  reverberating  round  the  walls  and  the  echo 
of  the  furrounding  country.  There  are  feveral  others 
likewife  of  a  vafl  fize  in  the  fame  city  ;  one  of  which 
deferves  greatly  to  be  admired  on  account  of  the  beau- 
tiful characters  with  which  it  is  covered:  and  which 
are  as  neat  and  perfect  as  if  traced  out  by  the  hand  of 
the  finefl  writer,  or  formed  by  means  of  a  flamp 
upon  wax.  F.  le  Comte  tells  us,  that  in  all  the  cities 
of  China  there  are  bells  for  marking  the  hours  and 
watches  of  the  night.  They  generally  divide  the 
night  into  five  watches,  beginning  at  feven  or  eight  in 
the  evening.  On  the  commencement  of  the  firft  they 
give  one  flroke,  which  is  repeated  a  moment  after;  and 
thus  they  continue  for  two  hours  till  the  beginning 
of  the  fecond  :  they  then  give  two  flrokes,  which 
are  repeated  at  equal  intervals  till  the  beginning  of  the 
third  watch  ;  and  th  -  fhey  proceed  to  the  fourth  and 
fifth,  always  incr«v  r  the  number  of  the  flrokes. 
For  the  fame  purpofe  alio  they  ufe  enormous  drums, 
which  they  beat  in  a  fimilar  manner.  F.  Magaillans 
mentions  one  at  Peking  upwards  of  40  feet  in  circum- 
ference. 

The  inftrument  called  huien,  which  is  made  of  baked 
earth  is  highly  efteemed  by  the  Chinefe  on  account 
of  its  antiquity.  It  is  diftinguilhed  into  two  kinds, 
the  great  and  fmall  ;  the  former  being  of  the  fize  of 
a  goofe's  egg  ;  the  latter  of  that  of  a  hen's-.  It  has 
fix  holes,  and  a  feventh  for  the  mouth 

The  kin  and  tche  have  been  known  from  the  re- 
moteft  antiquity.  The  kin  has  feven  firings  made  of 
filk,  and  is  diftinguifhed  into  three  kinds,  differing 
only  in  fize.  The  body  is  formed  of  a  kind  of  wood 
yarnifhed  black,  and  its  whole  length  about  five  feet 


five  inches.     The  che  is  about  nine  feet  in  length,  has      China. 
25  firings,  and  is  divided  into  25  kinds.     F.  Amiot  *" — * — 
allures  us,  that  we  have  no  inftrument  in  Europe  which 
deferves  to  be  preferred  to  it. 

The  inflruments  which  emit  the  found  of  wood  are 
the  tckou,  the  yu,  and  the  tchoung-tou.  The  firft  is 
fhaped  like  a  bufhel,  and  is  beat  on  the  infide  with  a 
hammer  ;  the  fecond,  which  reprefents  a  tyger  fquat- 
ting,  is  made  to  found  by  fcraping  its  back  gently 
with  a  rod  ;  the  third  is  a  collection  of  twelve  pieces 
of  boards  tied  together,  which  are  ufed  for  beating 
time,  by  holding  them  in  the  right  hand,  and  knock- 
ing them  gently  againft  the  palm  of  the  left. 

Many  inflruments  are  conftrucled  of  the  bamboo, 
Thefe  confift  of  pipes  joined  together,  or  feparate,  and 
pierced  with  more  or  fewer  holes.  The  principal  of 
all  thefe  wind  inflruments  is  the  cheng,  which  emits  the 
found  of  a  gourd.  This  is  formed  by  cutting  off  the 
neck  of  a  gourd,  and  referving  only  the  lower  part. 
To  this  a  cover  is  fitted,  having  as  many  holes  as  are 
equal  to  the  number  of  founds  required.  In  each  of 
thefe  holes  a  pipe  made  of  bamboo  is  fixed,  and  fhorter 
or  longer  according  to  the  tone  intended.  The  mouth 
of  the  inftrument  is  formed  of  another  pipe  fhaped 
like  the  neck  of  a  goofe ;  which  is  fixed  to  the  gourd  on 
one  fide,  and  ferves  to  convey  the  air  to  all  the  pipes 
it  contains.  The  ancient  cheng  varied  in  the  number 
of  their  pipes  ;  thofe  ufed  at  prefent  have  only  1 3.  136 

The  painting  of  the  Chinefe  is  undoubtedly  inferior  Chinefe 
to  that  of  the  Europeans,  though  we  are  not  by  painting. 
any  means  to  judge  of  the  abilities  of  the  painters  of  this 
empire  by  the  performances  which  are  brought  to  Eu- 
rope. M.Grofier  remarks,  that  the  works  of  the  eminent 
Chinefe  painters  are  never  brought  to  Canton,  becaufe 
they  cannot  find  purchafers  among  the  European  mer- 
chants. The  latter  delight  only  in  obfeene  pictures, 
which  are  not  permitted  by  government,  nor  indeed 
will  any  ardft  ef  character  execute  them,  though  they 
prevail  upon  fome  of  the  inferior  daubers  to  gratify 
them  in  this  refpect.  It  feems,  however,  to  be  univer- 
fally  agreed,  that  the  Chinefe  have  no  notion  of  cor- 
rectness or  perfpective,  and  little  knowledge  of  the 
proportions  of  the  human  body,  though  it  cannot  be 
denied  that  they  excel  in  painting  flowers  and  animals. 
In  thefe  they  pride  themfelves  in  a  fcrnpuloufly  exact 
imitation  of  nature,  infomuch  that  it  is  no  uncommon 
thing  to  hear  a  painter  afk  his  pupil  how  many 
fcales  there  are  between  the  head  and  tail  of  a 
carp. 

Painting  was  formerly  much  efteemed  in  China,  but 
has  now  fallen  into  difrepute  on  account  of  its  politi- 
cal inutility.  The  cabinets  and  galleries  of  the  em- 
peror, however,  are  filled  with  European  paintings, 
and  the  celebrated  artifts  Caftiglioni  and  Attiret  were 
both  employed  ;  but  their  offe*  ?.f  erecling  a  fchoo]  of 
painting  was  rejected,  left  they  fhonld  by  this  means  re- 
vive the  tafte  for  that  art  which  it  had  been  formerly 
though  prudent  to  fupprefs. 

Painting  in  frefco  was  known  in  China  long  before 
the  Chriftian  aera  j  and,  like  the  Grecians,  the  Chinefe 
boaft  much  of  their  celebrated  painters  of  antiquity. 
Thus  we  are  told  ofa  door  painted  by  Fan-hien,  which 
was  fo  perfect  an  imitation,  that  the  people  who  entered 
the  temple  where  it  was  attempted  to  go  out  by  it, 
unlefs  prevented  by   thofe  who  had  feen  it  before. 

The 
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China.  The  prefent  emperor  has  in  his  park  an  European  vil- 
lage painted  in  frefco,  which  produces  the  molt  agree- 
able deception.  The  remaining  part  of  the  wall  re- 
prefents  a  landfcape  and  little  hills,  which  are  fo  hap- 
pily blended  with  the  diftant  mountains,  that  nothing 
can  be  conceived  more  agreeable.  This  was  the  pro- 
duction of  Chinefe  painters,  and  executed  from  deiigns 
Iketched  out  for  them. 

Engraving  in  three,  four,  or  five  colours,  is  very 
ancient  among  the  Chinefe,  and  was  known  in  this  em- 
138       pirelong  before  its  difcovery  in  Europe. 
Sculpture.        Sculpture  is  very  little  known  in  this  empire  ;  nor  is 
there  a  Angle  Aatue  in  any  of  the  fquares  or   public 
edifices  of  Peking,  not  even  in  the  emperor's  palace. 
The  only  real  ftatues  to  be  met  with  in  the  empire  are 
thofe  which,  for  the  fake  of  ceremonious  diftinction, 
are  ufed  to  ornament  the  avenues  leading  to  the  tombs 
of  princes  and  men  of  great  rank  ;     or   thofe    that 
are   placed    near   the   emperor's    coffin,    and   that  of 
his  fons  and  daughters  in  the  interior  part  of  the  vault, 
130       where  their  remains  are  depoAted. 
Architec-        The  Chinefe  architecture  is  entirely  different  from 
tare.  that  of  the  Greeks  or   Romans  :  but  neverthelefs   has 

certain  proportions  of  its  own,  and  a  beauty  peculiar 
to  itfeif.  The  habitations  of  the  emperor  are  real  pa- 
laces, and  announce  in  a  ftriking  manner  the  majefty 
and  grandeur  of  the  111  after  who  inhabits  them.  All 
the  miffionaries  who  had  aceefs  to  the  inAde  of  the 
emperor's  palace  at  Peking,  agreed,  that  if  each  of  its 
parts,  taken  feparately,  does  not  afford  fo  much  delight 
to  the  eye  as  fome  pieces  of  the  grand  architecture  of 
Europe,  the  whole  prefents  a  Aght  fnperior  to  any 
thing  they  had  ever  feen  before.  In  the  Chinefe  ar- 
chitecture, when  a  pillar  is  two  feet  diameter  at  the 
bafe,  its  height  muft  be  14  feet:  and  by  meafures 
of  this  kind  the  height  of  every  building  is  deter- 
mined. 

AlmoA  all  the  houfes  and  buildings  in  China  are 
conftrucled  of  wood.  One  reafon  of  this  may  be  the 
dread  of  earthquakes  ;  but,  befides  this,  fuch  buildings 
are  rendered  eligible  by  the  heat  and  dampnefs  of  the 
fouthern  provinces,  and  the  exceflive  cold  in  the  nor- 
thern, which  would  render  ftone  houfes  almcft  unin- 
habitable. Even  at  Peking-,  where  the  rains  are  but 
of  fhort  duration,  it  is  found  neceffary  to  cover  the 
fmall  marble  ftair-cafes  belonging  to  the  imperial  pa- 
lace with  pieces  of  felt :  the  humidity  of  the  air 
moiftens  and  foaks  into  every  thing.  During  winter 
the  cold  is  fo  exceedingly  fevere,  that  no  window  can 
be  opened  to  the  north  ;  and  water  continues  con  Aantly 
frozen  to  the  depth  of  a  foot  and  a  half  for  more  than 
three  months.  For  the  fame  reafons  a  variety  of 
ftories  are  not  ufed  in  the  Chinefe  buildings ;  as  nei- 
ther a  fecond  nor  third  Aory  would  be  hahitable  du- 
ring; the  great  heats  of  fummer  or  the  rig-orous  cold  of 
winter.  Though  Peking  is  Atuated  in  the  northern 
part  of  the  empire,  the  heat  there,  during  the  dog- 
days,  is  fo  intolerably  fcorching,  that  the  police  obliges 
tradefmen  and  fhopkeepers  to  ileep  in  the  open  air  in 
the  piazzas  of  their  houfes,  leA  they  fliould  be  Aifled 
by  retiring  into  their  inner  apartments.  The  habita- 
tions of  people  of  rank,  or  of  thofe  ofeafy  circum- 
ftances,  generally  conAA  of  five  large  courts,  inclofed 
with  buildings  on  every  fide.  The  method  of  building 
with  feveral  ftories  was,  however,  followed  for  feveral 


centuries,  When  the  court  refided  in  the  fouthern  pro-  China, 
vinces ;  and  the  tafte  for  this  kind  of  building  was  car-  "— v—- 
ried  to  fuch  an  height,  that  imrcenfe  edifices  were 
erected  from  150  to  200  feet  in  height,  and  the  pa- 
vilions or  towers  at  the  extremities  role  upwards  of 
300  feet.  This  kind  of  building,  however,  at 
length  became  difgufting ;  though,  either  to  pre- 
ferve  the  remembrance  of  it,  or  for  the  fake  of  va- 
riety, there  are  ftill  fome  buildings  to  be  feen  feve- 
ral ftories  high   in  the  palaces  belonging  to  the  eni- 
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A  multiplicity  of  bridges  are  rendered  neceffary  in  Bridges, 
China  by  the  vaft  number  of  canals  and  rivers  which 
interfect  the  empire.  Anciently,  however,  the  Chinefe 
bridges  were  much  more  ingenious  as  well  as  magnifi- 
cent than  they  are  at  prefent.  Some  of  them  were  fo 
contrived  that  they  could  be  erected  in  one  day  to 
fupply  the  place  of  others  which  might  happen  to  be 
broken  down,  or  for  other  purpcfes.  At  that  time 
they  had  bridges  which  derived  their  name  from  their 
figure  ;  zs  refci/tbiing  the  rait.bow  ;  draw -bridges,  bridges 
to  move  with  putties,  eompafs-hridge,  &c.  With  many 
others  entirely  unknown  at  prefent.  The  building  of 
bridges  indeed  was  once  a  luxurious  folly  of  the  em- 
perors ;  fo  that  they  were  multiplied  from  whim  or  ca- 
price, without  any  neceffity,  and  without  ufe.  Still, 
however,  many  of  them  are  extremely  beauiiful  and 
magnificent.  The  arches  of  fome  are  very  lofty  and 
acute,  with  eafy  flairs  on  each  fide,  the  fteps  of  which 
are  not  quite  three  inches  in  thicknefs,  for  the  greater 
facility  of  afcending  and  defcending:  others  have  no 
arches,  but  are  compofed  of  large  ftones,  fometimes 
18  feet  in  length,  placed  tranfverfely  upon  piles  like 
planks.  Some  of  thefe  bridges  are  conftrucled  of 
ftone,  marble,  or  brick  ;  others  of  wood  ;  and  fome 
are  formed  of  a  certain  number  of  barks  joined  toge- 
ther by  very  ftrong  iron  chains.  Thefe  are  known 
by  the  name  of  floating  bridges,  and  feveral  of 
them  are  to  be  feen  on  the  large  rivers  Kiang  and 
Hoang-hoi 

For  feveral  centuries  the  Chinefe  have  madenopro- 
grefs  in  fhip-building.  Their  veffels  have  neither  mi- 
zen,  bowfprit,  nor  top  maft.  They  have  only  a  main  and 
fore-maft,  to  which  is  fometimes  added  a  fmall  top  gal- 
lant-maft.  The  main-maft  is  placed  almoft  in  the  fame 
part  of  the  deck  as  ours  ;  but  the  fore-maft  ftands 
much  farther  forward.  The  latter  is  to  the  former  in 
the  proportion  of  two  to  three;  and  the  main-maft  is 
generally  two-thirds  of  the  length  of  the  veffel.  They 
ufe  mats  for  fails,  -ftrengthening  them  with  whole 
bamboos  equal  in  length  to  the  breadth  of  the  fail,  and 
extended  acrofs  it  at  the  diftance  of  a  foot  from  one 
another.  Two  pieces  of  wood  are  fixed  to  the  top  and 
bottom  of  the  fail  ;  the  upper  ferves  as  a  fail-yard ;  and 
the  lower,  which  is  about  five  or  Ax  inches  in  thick- 
nefs, keeps  the  fail  ftretched  when  it  is  neceffary  to 
hoift  or  lower  it.  This  kind  of  fail  may  he  folded  or 
unfolded  like  a  fcreen.  For  caulking  their  veffels  they 
do  not  ufe  pitch,  but  a  particular  kind  of  gum  mixed 
with  lime,  which  forms  a  compofition  of  fuch  excel- 
lent quality,  that  one  or  two  wells  in  the  hold  are  fuf- 
ficient  to  keep  the  veffel  dry.  They  have  not  yet 
adopted  the  ufe  of  pumps,  and  therefore  draw  up  the 
water  with  buckets.  Their  anchors  are  made  of  the 
hard  WTood  called  iron-wood,    which  they  fay  is  much 

fuperio:' 
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China,     fuperior  to   the  metal,  becaufe  the  latter  fometimes 

8        bend,  but  the  former  never  do. 
Chio.  The  Chinefe  pretend  to  have  been  the  firft  inventors 

'  *  '  of  the  mariner's  compafs,  bat  feem  to  have  little  in- 
clination to  improve  fach  an  important  machine  :  how- 
ever, they  are  well  acquainted  with  the  art  of  ma- 
noeuvring a  veifel,  and  make  excellent  coafting  pilots, 
though  they  are  bad  failors  in  an  open  fea. 

China- Roof,  in  the  materia  medica,  the  root  of  a 
fpecies  of  Smilax,  brought  both  from  the  Eaft  and 
Weft  Indies ;  and  thence  diftinguiihed  into  oriental 
and  occidental.  Both  forts  are  longiih,  full  of  joints, 
of  a  pale-reddifli  colour,  with  no  fmell,  and  very  little 
tafte.  The  oriental,  which  is  the  moil:  efteemed.  is 
coniiderably  harder  and  paler-coloured  than  the  other. 
Such  lhould  be  chofen  as  is  frefh,  clofe,  heavy,  and 
upon  being  chewed  appears  full  of  a  fat  unctuous 
juice.  It  is  generally  fuppofed  to  promote  infenfible 
perfpiration  and  the  urinary  difcharge,  and  by  its 
unctuous  quality  to  obtund  acrimonious  juices.  China- 
root  was  firft  brought  into  Europe  in  the  year  153  J, 
and  ufed  as  a  fpecific  againft  venereal  and  cutaneous 
diforders.  With  this  view  it  was  made  ufe  of  for 
fome  time ;  but  has  long  fince  given  place  to  more 
powerful  medicines. 

CniNA-Ware.     See  Porcelain. 
CHIN C A,  a  fea-port  town  of  Peru  in  South  Ame- 
rica, fituated  in  an  exteniive  valley  of  the  fame  name, 
in  W.  Long.  76.  o.  S.  Lat.  13.  o. 

CHINCOUGH,  aconvnllive  kindof  cough  to  which 
children  are  generally  fubject.    See  Medicine-TW^x. 

CHINESE,  in  general  denotes  any  thing  belonging  . 
to  China,  or  its  inhabitants. 

Chinese  Swanpan.     See  Swanpan. 
CHINKAPIN.     SeeFAous. 
CHINNORj  a  muiical  inftrument  among  the  He^ 
brews,  confuting  of  32  chords.     Kircher  has  giyen  a 
figure  of  it,  which  is  copied  on  Plate  CXXXV. 

CHINON,  an  ancient  town  of  Tourain  in  France; 
remarkable  for  the  death  of  Henry  II.  king  of  Eng- 
land, and  for  the  birth  of  the  famous  Rabelais.  It  is 
feated  on  the  river  Vienne,  in-  a  fertile  and  pleafant 
country,  in  E.  Long.  o.   18.  N.  Lat.  47.  2. 

CHIO,  or  Chios,  an  Afiatic  ifland  lying  near  the 
coaft  of  Natolia,  oppofite  to  the  peninfula  of  Ionia. 
It  was  known  to  theancients  by  the  name  of  ^thalia, 
Macris,  Pithynfa,  &c.  as  well  as  that  of  Chios.  Ac- 
cording to  Herodotus,  the  ifland  of  Chios  was  peopled 
originally  from  Ionia.  It  was  at  firft  governed  by 
kings  ;  but  afterwards  the  government  aifumed  a  re* 
publican  form,  which  by  the  direction  of  Ifocrates 
was  modelled  after  that  of  Athens.  They  were; 
however,  foon  enflaved  by  tyrants,  and  afterwards 
conquered  by  Cyrus  king  of  Perfia.  They  joined  the 
other  Grecians  in  the  Ionian  revolt  ;  but  were  ihame- 
fully  abandoned  by  the  Samians,  Lefbians,  and  others 
of  their  allies ;  fo  that  they  were  again  reduced  under 
the  yoke  of  the  Perlians,  who  treated  them  with  the 
utmoft  feverity.  They  continued  fubject  to  them  till 
the  battle  of  Mycale,  when  they  were  reftored  to 
their  ancient  liberty :  this  they  enjoyed  till  the 
downfal  of  the  Pernan  empire,  when  they  became 
fubject  to  the  Macedonian  princes.  In  the  time  of 
the  emperor  Vefpafian  the  ifland  was  reduced  to  the 
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form  of  a  Roman  province  ;  but  the  inhabitants  were  Chiocoeca 
allowed  to  live  according  to  their  own  laws  under  the         \ 
fuperintendance  of  a  praetor.     It  is  now  fubject  to  the  Chippen- 
Turks,  and  is  called  Sao.     See  that  article. 

CHIOCOCCA,  in  botany  :  A  genusof  the  monc- 
gynia  order,  belonging  to  the  pentandria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  48th 
order,  Aggregates.  The  corolla  is  funnel-fhaped  and 
equal;  the  berry  unilocular,  difpermous,  inferior. 

CHIONANTHUS,  the  Snow-drop  or  Fringe 
tree  :  A  genus  of  the  monogynia  order,  belonging 
to  the  diandria  clafs  of  plants  ;  and  in  the  natural 
method  ranking  under  the  44th  order,  Sepiariae.  The 
corolla  is  quadrifid,  with  the  fegments  very  long; 
the  fruit  is  a  plum.  There  is  but  one  fpecies  parti= 
cularly  defcribedby  botanifts,  viz.  the  Virginica.  It  is 
common  in  Virginia  and  South  Carolina,  where  it 
grows  by  the  fides  of  rivulets.  It  rifes  to  the  height 
of  ten  feet  ;  the  leaves  are  as  large  as  thofe  of  the 
laurel,  but  much  thinner.  The  flowers  come  out  in 
May,  and  are  of  a  pure  white  ;  from  whence  it  has 
the  name  of  the  fno-w-drop  tree.  They  hang  down  in 
large  branches,  and  are  cut  into  narrow  fegments ; 
from  which  it  has  got  its  other  name  of  \\\t  fringe -tree* 
After  the  flowers  are  fallen  off,  the  fruit  appears,  which 
grows  to  the  fize  of  a  floe,  having  aftone  in  the  mid- 
dle. The  plants  are  propagated,  in  Britain,  from  feeds 
fown  on  a  hot-bed,  and  kept  in  a  ftove.  Some  have 
been  raifed  from  layers  ;  but  this  method  is  very  pre- 
carious, and  therefore  the  other  is  to  be  preferred.  The 
feeds  are  procured  from  America,  for  they  never  come 
to  perfection  in  Britain.  . 

CHIONE,  in  fabulous  hiftory,  was  daughter  of 
Daedalion,  of  whom  Apollo  and  Mercury  became 
enamoured.  ,  To  enjoy  her  company,  Mercury  lulled 
her  to  fleep  with  his  caduceus  ;  and  Apollo,  in  the 
night,  under  the  form  of  an  old  woman,  obtained  the 
fame  favours  as  Mercury.  From  this  embrace  Chione 
became  mother  of  Philammonand  Autolycus ;  the  for- 
mer of  whom,  as  being  foil  of  Apollo,  became  an  ex- 
cellent muiician  ;  and  the  latter  was  equally  notorious 
for  his  robberies,  of  which  his  father  Mercury  was  the 
patron.  Chione  grew  fo  proud  of  her  commerce  with 
the  gods,  that  ihe  even  preferred  her  beauty  to  that 
of  Juno  ;    for  which  impiety    Ihe  was  killed   by  the 

goddefs  and  changed  into    a    hawk. Another  of 

the  fame  name  was  daughter  of  Boreas  and  Ori- 
thyia,  who  had  Eumolphus  by  Neptune.  She  threw 
her  fon into  the  fea;  but  he  was  preferved  by  his  fa- 
ther. 

CHIOS.     See  Chio  and  Scio 

CHIOUR.LIC,  an  ancient  town  of  Turkey  in  Eu- 
rope, and  in  Romania,  with  a  fee  of  a  Greek  bifliop. 
It  is  feated  on  a  river  of  the  fame  name,  in  E.  Long. 
7.  47.  N.  Lat.  41.  18. 

CHIOZZO,  an  ancient  and  handfome  town  of  Italy, 
in  the  territory  of  Venice,  and  in  a  fmall  Ifland,  near 
the  Lagunes,  with  a  podefta,  a  bifhop's  fee,  and  a 
harbour  defended  by  a  fort.  E.  Long.  12.  23.  N. 
Lat.  45.  17. 

CHIPPENHAM,  a  town  of  Wiltihire,  feated  on  the 
river  Avon.  It  is  a  good  thoroughfare  town  ;  has  a 
handfome  ftone-bridge  over  the  river,  confiding  of 
16    arches ;  and  fends  two  members  to  parliament. 

There 
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Chipping.    Then;  is  here  a  manufacture  of  the  beft  fuperfine  wool- 
len cloth  in  England.     W.  Long.  2.  12.  N.  Lat.  51. 

CHIPPING,  a  phrafe  ufed  by  the  potters  and 
china-men  to  expreis  that  common  accident  both  of 
our  own  flone  and  earthen  ware,  and  the  porcelain  of 
China,  the  flying  ofF  of  fmall  pieces,  or  breaking  at 
the  edges.  Our  earthen  wares  are  particularly  fubject 
to  this,  and  are  always  fpoiled  by  it  before  any  other 
flaw  appears  in  them.  Our  ftone-wares  efcape  it  bet- 
ter than  thefe ;  but  not  fo  well  as  the  porcelain  of  Chi- 
na, which  islefs  fubject  to  it  than  any  other  manu- 
facture in  the  world.  The  method  by  which  the 
Chinefe  defend  their  ware  from  this  accident,  is  this: 
They  carefully  burn  fome  fmall  bamboo  canes  to  a  fort 
of  charcoal,  which  is  very  light,  and  very  black  ;  this 
they  reduce  to  a  fine  powder,  and  then  mix  it  into  a 
thin  parte,  with  fome  of  the  varnifh  which  they  ufe 
for  their  ware  :  they  next  take  theveflels  when  dried, 
and  not  yet  baked,  to  the  wheel ;  and  turning  them 
foftly  round,  they,  with  a  pencil  dipt  in  this  pafte, 
Cover  the  whole  circumference  with  a  thin  coat  of  it  ; 
after  this,  the  veilel  is  again  dried  ;  and  the  border 
made  with  this  pafte  appears  of  a  pale  greyifh  colour 
when  it  is  thoroughly  dry.  They  work  on  it  after- 
wards in  the  common  way,  covering  both  this  edge 
and  the  reft  of  the  veflel  with  the  common  varnifh. 
When  the  whole  is  baked  on,  the  colour  given  by  the 
allies  difappears,  and  the  edges  are  as  white  as  any 
other  part  ;  only  when  the  baking  has  not  been  fuffi- 
cient,  orthe  edges  have  not  been  covered  with  the  fe- 
cond  varnifhing,  we  fometimes  find  a  dufky  edge,  as 
in  fome  of  the  ordinary  thick  tea-cups.  It  may  be 
a  great  advantage  to  the  Englifh  manufactures  to  at- 
tempt fomething  of  this  kind.  The  willow  is  known 
to  make  a  very  light  and  black  charcoal  ;  but  the  el- 
der, though  a  thing  feldom  ufed,  greatly  exceeds  it. 
The  young  green  fhoots  of  this  fhrub,  which  are  al- 
mofl  all  pith,  make  the  lighteft  and  the  blackeft  of  all 
charcoal;  this  readily  mixes  with  any  liquid,  and  might 
be  eafily  ufed  in  the  fame  way  that  the  Chinefe  ufe 
the  charcoal  of  the  bamboo  cane,  which  is  a  light 
hollow  vegetable,  more  refembling  the  elder  fhoots 
than  any  other  Englifh  plant.  It  is  no  wonder  that 
the  fixed  fait  and  oil  contained  in  this  charcoal  fliould 
be  able  to  penetrate  the  yet  raw  edges  of  the  ware, 
and  to  give  them  in  the  fubfequent  baking  a  fomewhat 
different  degree  of  vitrification  from  the  other  parts 
of  the  veflel ;  which,  though,  if  given  to  the  whole, 
it  might  take  off  from  the  true  femivitrified  ftate  of 
that  ware,  yet  at  the  edges  is  not  to  be  regarded,  and 
only  ferves  to  defend  them  from  common  accidents, 
and  keep  them  entire.  The  Chinefe  ufe  two  cautions 
in  this  application  :  the  firfl  in  the  preparation  ;  the 
fecondanthe  laying  it  on.  They  prepare  the  bam- 
boo canes  for  burning  into  charcoal,  by  peeling  off  the 
rind.  This  might  ealily  be  done  with  the  elder  .fhoots, 
which  are  fo  fuccalent,  that  the  bark  flrips  off  with  a 
touch.  The  Chinefe  fay,  that  if  this  is  not  done  with 
their  bamboo,  the  edges  touched  with  the  pafte  will 
burft  in  the  baking  •  this  does  not  feem  indeed  very 
probable  ;  but  the  charcoal  will  certainly  be  lighter 
made  from  the  peeled  flicks,  and  this  is  a  known  ad- 
vantage. The  other  caution  is,  never  to  touch  the 
veflel  with  hands  that  have  any  greafy  or  fatty  fub- 
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flance  about  them ;  for  if  this  is  done,  they  always 
And  the  veilel  crack  in  that  place. 

CHIROGRAPH,  was  anciently  a  deed  which,  re- 
quiring a  counterpart,  was  engrailed  twice  on  the 
fame  piece  of  parchment,  coimterwife  ;  leaving  a  fpace 
between,  wherein  was  written  Ch  irograpk;  through 
the  middle  whereof  the  parchment  was  cut,  fome- 
times ftraight,  fometimes  indentedly  ;  and  a  moiety 
given  to  each  of  the  parties.  This  was  afterwards 
called  dividenda,  and  chart  a  divifa:  ;  and  was  the  fame 
with  what  we  now  call  charter-party*  See  Cxirter- 
Party.  The  firfl  ufe  of  thefe  chirographs,  in  Britain, 
was  in  the  time  of  Henry  III. 

Chirograph  was  alfo  anciently  ufed  for  a  fine  ; 
and  the  manner  of  engroffing  the  fines,  and  cutting 
the  parchment  in  two  pieces,  is  flill  retained  in  Eng- 
land, in  the  office  called  the  chirograpker's  office. 

CHIROGRAPHER  o/FiNEs,°an  officerinthe  com- 
mon pleas,  in  England,  who  engrofies  Fines  acknow- 
ledged in  that  court  into  a  perpetual  record  (after  they 
have  been  examined,  and  palled  by  other  officers),  and 
writes  and  delivers  the  indentures  thereof  to  the  par- 
ty. He  makes  two  indentures  ;  one  for  the  buyer 
the  other  for  the  feller ;  and  a  third  indented  piece, 
containing  the  effect  of  the  fine,"  and  called  the  foot  of 

the  fine  ;  and  delivers  it  to  the  cujlos  brevhnn The 

fame  officer  alfo,  or  his  deputy,  proclaims  all  fines  in 
court  every  term,  and  indorfes  the  proclamations  on 
the  backlide  of  the  foot ;  keeping,  withal,  the  writ  of 
covenant,  and  the  note  of  the  fine. 

CHIROMANCY,  a  fpecies  of  divination  drawn 
from  the  lines  and  lineaments  of  a  perfon's  hand  ;  by 
which  means,  it  is  pretended,  the  djfpofitions  may  be 
difcovered.     See  Divination,  n°  9. 

CHIRON,  a  famous  perfonage  of  antiquity  ;  ftyled 
by  Plutarch,  in  his  dialogue  on  mufic,  "  ?  he  'wife  Cen- 
taur." Sir  Ifaac  Newton  places  his  birth  in  the  firfl 
age  after  Deucalion's  deluge,  commonly  called  the 
Golden  Jge  ;  and  adds,  that  he  formed  the  conftella- 
tions  for  the  ufe  of  the  Argonauts,  when  he  was  88 
years  old ;  for  he  was  a  practical  aftronomer,  as  well 
as  his  daughter  Hippo  :  he  may,  therefore,  be  faid  to 
have  flourifhed  in  the  earlieft  ages  of  Greece,  as  he 
preceded  the  conqueft  of  the  Golden  Fleece,  and  the 
Trojan  war.  He  is  generally  called  the  fon  of  Saturn 
and  Phillyra  ;  and  is  faid  to  have  been  born  in  Thef- 
faly  among  the  Centaurs,  who  were  the  firfl  Greeks 
that  had  acquired  the  art  of  breaking  and  riding  hor- 
fes  :  whence  the  poets,  painters,  and  fculptors,  have 
reprefented  them  as  a  compound  of  man  and  horfe ; 
and  perhaps  it  was  at  firfl  imagined  by  the  Greeks,  as 
well  as  the  Americans,  when  they  firfl  faw  cavalry, 
that  the  horfe  and  the  rider  conftituted  the  fame  ani- 
mal. 

Chiron  was  reprefented  by  the  ancients  as  one  of  Eurne\\ 
the  firfl  inventors  of  medicine,  botany,  and  chhur-  Hi/,  of 
gery  ;  a  word  which  fome  etymologifts  have  derived  Mufic. 
from  his  name.     He  inhabited  a  grotto  or  cave  in  the 
foot  of  Mount  Pelion,  which,  from  his  wifdom  and 
great  knowledge  of  all  kinds,  became  the  mofl  famous 
and  frequented   fchool  throughout    Greece.     Almofl 
all  the  heroes  of  his  time  were  fond  of  receiving  his 
inftructions ;  and   Xenophon,  who  enumerates  them, 
names  the  following  illuftrious  perfpnages  among  his 
difciples :  Cephalus,iEfculapius,Melanion,Ncflor,Am- 

phiaraus, 
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CKron,    phiaraus,  Peleus,  Tclaraon,  Mel  eager,  TheSeus,  Hip- 
Cliironia.  politus,    Palamedes,    UlySTes,    Mnefthens,  Dioinedes, 

v — u J  Caftor  and  Pollux,  Machaon  and    Podaliritis,  Antilo- 

chus,  JEneas,  and  Achilles.  From  this  catalogue  it 
appears,  that  Chiron  frequently  instructed  both  fathers 
and  fons  ;  and  Xenophon  has  given  a  Short  eulogitim  on 
each,  which  may  be  read  in  his  works,  and  which  re- 
dounds to  the  honour  of  the  preceptor.  The  Greek 
hitlorian,  however,  has  omitted  naming  feveral  of  his 
icholars,  fuch  as  Bacchus,  Phoenix,  Cocytus,  Aryftasus, 
Jifon,  and  his  fon  Medeus,  Ajax,  and  ProteSilaus. 
Of  thefe  we  Shall  only  take  notice  of  fuch  as  intereit 
Chiron  more  particularly.  It  is  pretended  that  the 
Grecian  Bacchus  was  the  favourite  fcholar  of  the  Cen- 
taur ;  and  that  he  learned  of  this  maSter  the  revels, 
orgies,  bacchanalia,  and  other  ceremonies  of  his  wor- 
ship. According  to  Plutarch,  it  was  likewife  at  the 
fchool  of  Chiron  that  Hercules  fiudied  mufic,  medi- 
cine, and  jultice;  though  Diodorus  Siculus  tells  us,  that 
Linus  was  the  mil  Sic- ma  iter  of  this  hero.  But  among 
all  the  heroes,  who  have  been  difciples  of  this  Centaur, 
no  one  reflected  fo  much  honour  upon  him  as  Achilles, 
whofs  renown  he  in  fome  meafure  Shared;  and  to 
whofe  education  he  in  a  particular  manner  attended, 
being  his  grandfather  by  the  mother's  fide.  Apollo- 
dorus  tells  us,  that  the  finely  of  mufic  employed  a  con- 
siderable part  of  the  time  which  he  bellowed  upen  his 
young  pupil,  as  an  incitement  to  virtuous  actions,  and 
a  bridle  to  the  impetuofity  of  his  temper.  One  of 
the  belt  remains  of  antique  painting  now  exilting,  is 
a  picture  upon  this  Subject,  dog  out  of  the  ruins  of 
Herculaneum,  in  which  Chiron  is  teaching  the  young 
Achilles  to  play  on  the  lyre.  The  death  of  this  phi- 
lofophic  mulician  was  occafioned,  at  an  extreme  old 
age,  by  an  accidental  wound  in  the  knee  with  a  poi- 
foned  arrow,  fhot  by  hislcholar  Hercules,  at  another. 
He  was  placed  after  his  death  by  Mufaeus  among  the 
conltellations,  through  refpect  for  his  virtues,  and  in 
gratitude  for  the  great  fervices  which  he  had  render- 
*  Chrmd.  ed  the  people  of  Greece.  Sir  Ifaac  Newton  fays*, 
p.  1  j  1.  in  proof  of  the  conftellations  being  formed  by  Chiron 
and  Mufaeus  for  the  ufe  and  honour  of  the  Argonauts, 
that  nothing  later  than  the  expedition  was  delineated 
on  the  fphere;  according  to  the  fame  author,  Chiron 
lived  till  after  the  Argonautic  expedition,  in  which  he 
had  two  grandfons.  The  ancients  have  not  failed  to 
attribute  to  him  feveral  writings;  among  which,  ac- 
cording to  Suidas,  are  precepts,  woSm*?,  in  verfe, 
compofed  for  the  ufe  of  Achilles,  and  a  medicinal 
treatife  on  the  difeafes  incident  to  horfes  and  other  qua- 
drupeds, iWai-fri^ov;  the  lexicographer  even  pretends, 
that  it  is  from  this  work  the  Centaur  derived  his  name. 
Fabricius  gives  a  lilt  of  the  works  attributed  to  Chi- 
ron, and  difciiSfes  the  claims  which  have  been  made 
for  others  to  the  fame  writings;  and  in  vol.  xiii.  he 
gives  him  a  diltinguilhed  place  in  his  catalogue  of  an- 
cient phyficians. 

CHIRONIA,  in  botany :  A  genus  of  the  monogy- 
nia  order,  belonging  to  the  pemamlria  chSsoS  plants; 
and  in  the  natural  method  ranking  under  the  20th 
order,  Rotacea?.  The  corolla  is  wheel-Shaped ;  the 
piftil  declining  downwaTds  ;  the  Itamina  placed  in 
the  tnbe  of  the  corolla;  the  antheras  in  their  laft 
ftage  fpiral ;  the  feed-cafe  bilocnlar.  There  are  eight 
'  Vol.  IV. 


fpecies,  of  which  \\\t  frutefcens  is  the  molt  remarkable.  Chironomy 
It  is  a  native  of  the  cape  of  Good  Hope.  The  root  II 
is  fibrous,  and  fpreads  near  the  furface  of  the  ground.  ,  ^^'^ci- 
The  llalks  are  round,  and  inclining  to  be  ligneous, 
but  are  of  a  very  foft  texture;  thefe  rife  from  two  to 
three  feet  high,  fending  out  feveral  branches  which 
grow  erect,  and  are  garnifhed  with  fucculent  leaves  an 
inch  or  more  in  length,  and  about  an  eighth  of  an  inch 
in  breadth.  At  the  end  of  each  Ihoot  the  flowers  arc 
produced,  which  are  tubulous,  and  fpread  open  at  the 
top;  they  are  of  a  bright  red  colour ;  and  when  there 
are  a  large  number  of  flowers  open  on  the  fame  plant, 
they  make  a  fine  appearance.  The  flowers  are  pro- 
duced from  June  to  autumn;  and  the  feeds  ripen  in  Oc- 
tober. The  plants  are  propagated  by  feeds,  which  mutt 
be  fown  in  pots  filled  with  light  fandy  earth,  and 
plunged  in  a  moderate  hot-bed.  In  Summer  they  may 
be  inured  to  the  open  air  ;  but  muft  always  be  Sheltered 
in  winter. 

CHIRONOMY,  in  antiquity,  the  art  of  represent- 
ing any  pall  tranfaction  by  the  geltures  of  the  body,, 
moreefpecially  by  the  motions  of  the  hands:  this  made 
apart  of  liberal  education;  it  had  the  approbation  of 
Socrates,  and  was  ranked  by  Plato  among  the  political 
virtues. 

CHIROTONY,  among  ecclefialtical  writers,  de- 
notes the  impofition  of  hands  ufed  in  conferring  prieftly 
orders.  However,  it  is  proper  to  remark,  that  chi- 
rotony  was  a  method  of  electing  magistrates  by  hold- 
in  up  the  hands. 

CHIRURGEON,  or  Surgeon.     See  Surgeon. 

CH1RURGERY.     See  Surgery. 

CHISLEY-land,  in  agriculture,  a  foil  of  a  middle 
nature  between  fandy  and  clayey  land,  with  a  large 
admixture  of  pebbles. 

CHISON,  Kison,  or  Kisson,  (Judges  iv. and  v.), 
a  river  of  Galilee;  faid  to  rife  in  mount  Tabor,  to  run 
by  the  town  of  Nairn,  and  to  fall  into  the  Mediterra- 
nean between  mount  Carmel  and  Ptolemais,  1  Kings 
xviii.  40. 

CHISSEL,  or  Chisel,  an  inflrument  much  ufed  in 
fculpture,  mafonry,  joinery,  carpentry,  &c. 

There  are  chifiels  of  different  kinds;  though  their 
chief  difference  lies  in  their  different  lizeand  ftrengtb, 
as  beingall  made  of  Steel  well  Sharpened  and  tempered  : 
but  they  have  different  names,  according  to  the  diffe- 
rent ufes  to  which  they  are  applied. — The  duffels  ufed 
in  carpentry  and  joinery  are,  1.  The  former;  which 
is  nfed  firit  of  all  before  the  paring-chiffel,  and  jnlt 
after  the  work  is  fcribed.  2.  The  paring-chiflirJ ; 
which  has  a  fine  fmooth  edge,  and  is  ufed  to  pare  eff 
or  fmooth  the  irregularities  which  the  former  makes. 
This  is  not  Struck  with  a  mallet  as  the  former  is,  but 
is  preSTed  with  the  Shoulder  of  the  workman.  3.  Skew- 
Sormer :  this  is  ufed  for  cleanSing  acute  angles  with  the 
point  or  corner  of  its  narrow  edge.  4.  The  mortife- 
chiSfel  ;  which  is  narrow,  but  very  thick  and  Strong, 
to  endure  hard  blows,  and  it  is  cut  to  a  very  broad  ba- 
Sil.  Its  life,  is  to  cut  detp  fquare  holes  in  the  wood 
for  mortifes.  5.  The  gouge,  which  is  a  chiffel  with 
a  round  edge;  one  fide  whereof  Serves  to  prepare  the 
way  for  an  angre,  and  the  other  to  cut  fuch  wood  as 
is  to  be  rounded,  hollowed,  &c.  6.  Socket-chiffels, 
which  are  chiefly  ufed   by  carpenters,  Sec.  have  their 
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fhank  made  with  a  hollow  locket  at  top,  to  receive  a 
ftrong  wooden  fpi'ig,  fitted  into  it  with  a  ihoulder. 
Thefe  chiflels  are  diftinguilhed,  according  to  the 
breadth  of  the  blade,  into  half-inch  chifltls,  three 
quarters  of  an  inch  chiflels,  &c.  7.  Ripping-chiifels  5 
which  is  a  fockct-chiffel  of  an  inch  broad,  having  a 
blunt  edge,  with  no  bafil  to  it.  Its  nfe  is  to  rip  or 
tear  two  pieces  of  wood  afunder,  by  forcing  in  the 
blunt  edge  between  them. 

CHITON,  in  zoology,  a  genus  of  the  order  of  ver- 
mes tellacese.  The  name  chiton  is  from  yjtm,  Lorica, 
a  coat  of  mail.  The  fliell  is  plated,  and  confilts  of 
many  parts  lying  upon  each  other  tranfverfely  :  the  in- 
habitant is  a  fpecies  of  the  dor.is.  They  are  com- 
mon on  the  ihores  of  Scarborough,  Aberdeen,  and 
Lochbroom.  See  feveral  fpecies  reprefented  of  their 
natural  fize  on  Plate  CXXXVI1I. 

CHITTIM  (anc.  geog.),  according  to  Le  Clerc, 
Calmet,  and  others,  was  the  fame  with  Macedonia, 
peopled  by  Kittim  the  fori  of  Javan  and  grand fon  of 
Noah. 

CHITTRICK'S     MEDICINE      FOR      THE     STONE. 

This  medicine  was  fome  years  ago  kept  as  a  fecret,  and 
had  great  reputation  as  a  lithontriptic,  which  indeed  in 
many  cafes  it  feems  to  deferve.  It  was  difcovercd  by 
Dr  Blackrie,  to  be  no  other  than  foap-lye ;  and  the 
following  receipt  for  ufing  it  was  procured  by  General 
Dunbar:  "  Take  one  tea-fpoonful  of  the  ftrongeft 
foap-lye,  mixed  in  two  table-fpoonfuls  of  fweet  milk, 
an  hour  before  breakfaft  and  at  going  to  bed.  Be- 
fore you  take  the  medicine,  take  a  fup  of  pure  milk, 
and  immediately  after  you  have  fwallowed  the  medi- 
cine take  another.  If  you  find  this  agrees  with  you 
for  two  or  three  days,  yon  may  add  half  as  much  more 
to  the  dofe." 

CHIVALRY,  (from  cheval,  "  a  horfe)  ;"  an  ab- 
ftract  term,  ufed  to  exprefs  the  peculiar  privileges,  ob- 
ligations, and  turn  of  mind,  with  all  the  other- diftin- 
guifhing  chara&criftics  of  that  order  of  men  who  flou- 
riiTied  in  Europe  in  the  dark  ages,  during  the  vigour 
of  the  feudal  fynems  of  government,  under  the  name 
of  Knights,  or  Knights  Errant. 

To  afcertain  the  period  at  which  the  order  fprting 
up,  and  the  circumftances  to  which  its  origin  was  ow- 
ing, is  no  eafy  talk.  In  the  hiftory  of  fociety,  fuch 
a  multiplicity  of  collateral  facts  appear  interwoven 
together,  and  caufes  and  effects  run  into  each  other 
by  a  gradation  fo  imperceptible;  that  it  is  exceedingly 
difficult,  even  for  the  nicefl  eye,  to  difcern  caufes 
from  their  immediate  effects,  or  to  diftinguifli  to 
which  among  a  number  of  collateral  circumftances  the 
origin  of  any  particular  event  is  to  be  referred.  The 
age  to  which  we  muft  look  for  the  origin  of  chivalry 
was  Angularly  rude  and  illiterate.  Even  the  principal 
events  of  that  period,  emigrations,  wars,  and  the  efta- 
blifhment  of  fyftems  of  laws  and  forms  of  government, 
have  been  but  imperfectly,  and  in  many  inftances  un- 
faithfully, recorded.  But  the  tranfactions  which  took 
place  in  the  ordinary  courfe  of  civil  and  domeftic  life, 
and  which,  though  1-fs  ftriking,  muft  have  always  pre- 
pared the  way  for  the  more  remarkable  events,  have 
been  generally  thought  unworthy  of  tranfmiffion  to 
pofierity,  and  have  very  feldom  found  an  hiftorian. 
Add  to  thefe  difficulties  which  oppofe  our  refearches 
on.  this  fuKjec%  that  the  nations  of  Europe  were  in 


that  age  a  mixed  multitude,  conflfting  of  the  aboriginal   Chivalry. 

inhabitants,  who,   though    either   fobdued   by  the  Ro-  * v — '—■ 

man  arms,  or  at  lealt  compelled  to  retire  to  the  woods 
and  mountains,  full  obitinately  retained  their  primi- 
tive manners. and  cuftomsj  Roman  colonies,  and  fuch 
of  the  original  inhabitants  of  the  countries  in  which 
thefe  were  cftabliihed,  as  had  vielded  not  only  to  the 
arms  of  the  Romans,  but  alfo  to  the  influence  of  their 
laws,  arts,  and  manners ;  and  the  barbarians,  who 
proceeding  from  the  northern  regions  of  Afia  and 
Europe,  the  wilds  of  Scythia  and  Germany,  diffolved 
the  fabric  of  the  Roman  empire,  and  made  themfelves- 
lords  of  Europe.  Amid  this  confufion  of  nations,  in- 
flittitions  and  cuftoms,  it  becomes  almoft  impoflible  to 
trace  any  regular  fcrics  of  caufes  and  effects. 

Yet  as  the  hiftory  of  that  period  is  not  entirely  un- 
known to  us,  and  the  obfeure  and  imperfect  records 
in  which  it  is  preferved,  while  they  commemorate  the 
more  remarkable  events,  throw  a  faint  light  on  the 
cuftoms,  manners,  and  ordinary  tranfactions  of  the 
age  ;  we  can  at  leaft  collect  fome  circumftances,  which, 
if  they  did  not  of  themfelves  give  rife  to  the  inftitu- 
tion  of  chivalry,  muft  certainly  have  co-operated  with 
others  to  that  end.  We  may  even  be  allowed,  if  we 
proceed  with  due  diffidence  and  caution,  to  deduce, 
from  a  confederation  of  the  effect,  fome  inferences 
concerning  the  caufe;  from  thofe  particulars  of  its 
hiftory  which  are  known  to  us,  we  may  venture  to 
carry  imagination  backwards,  under  a  proper  re- 
ftraint,  to  thofe,  which  are  hid  under  the  darknefs  of 
a  rude  and  illiterate  age.  , 

Diftinction  of  ranks  appear  to  be  elfentially  necef-  DifHncliorc 
fary  to  the  exiltence  of  civil  order.     Even  in  the  Jim-  of  ranks  an 
pleft    and    rudeft   locial     eftablifhments,  we  find  not  eflential 
merely   the  natural    distinctions  of  weak   and  ftronp;,  part,     .^ 
young  and  old,  parent  and  child,  hufband  and  wife;  0f fociety 
thefe  are  always  accompanied  with  others  which  owe 
their  inltitution  to  the  invention  of  man,  and  the  con- 
fent,    either  tacit    or  formal,    of  the    fociety    among 
whom   they  prevail.     In  peace  and  in  war,  fuch  di- 
ftinctions   are  equally   ntceflary:    they  conftitute   an 
eJTential  and  important  part  of  the  mechanifm  of  fo- 
ciety. 4 

One  of  the  earlieft  artificial  distinctions  introduced  The  early 

among  mankind,  is  that  which  feparates  the  bold  and  Pre"emi" 

ikilful  warrior  from  fhofe  whofe  feeblenefs  of  body  and  "ence."f 

mind  renders  them  unable  to  excel  in  dexterity,  ftra-  r„  ,!,„„,. 
1  a  1  1  ■       rv  cnarao 

tagem,  or  valour.     Among  rude  nations,  who  are  but  ter. 

imperfectly  acquainted  with  the  advantages  of  focial 
order,  this  distinction  is  more  remarkably  eminent  than 
in.  any  other  ftate  of  fociety.  The  ferocity  of  the 
human  character  in  fuch  a  period  produces  almoft  con- 
tinual hoftilities  among  neighbouring  tribes ;  the  ele- 
ments of  nature,  and  the  brute  inhabitants  of  the  fo- 
re ft,  are  not  yet  reduced  to  be  fubfervient  to  the  will 
of  man;  and  thefe,  with  other  concomitant  circum- . 
ltance,  render  the  warrior,  who  is  equally  diftinguifh- 
ed  by  cunning  and  valour,  more  ufeful  and  refpectable 
than  any. other  character.  5 

On  the  fame  principles,  as  the  boundaries  of  fociety  Subordi- 
are  enlarged,  and  its  form  becomes  more  complex,  the  n:Ue  •?»- 
clafles  into  which  it  is  already  diftinpuifhed  are  again  "'nvajon.s 

r  1  j-    .1     1        m,       .  .         Jc  11  -r    ot  rank  in- 

iubdivided.     The  invention  of  arts,  and   the  acquefe-  trocjuceci 
tion  of  property,  are  the  chief  caufes  of  thefe  new  di-  intofocietyi 
functions  which  nosy  arife  among  the  orders  of  fociety ; 

and- 
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and  they  extend  their  influence  equally  throngh  the 
whole  fyftem.  Difference  of  armour,  and  different 
modes  of  military  difcipline,  produce  distinction  of  or- 
ders among  thofe  who  practife  the  arts  of  war  ;  while 
other  circumftances,  originating  from  the  fame  gene- 
ral caufes,  occafion  fimilar  changes  to  take  place  amid 
the  fcenes  of  peace. 

None  of  the  new  diflincrions  which  are  introduced 
among  men,  with  refpect  to  the  difcipline  and  con- 
duct of  war,  in  confequence  of  the  acquifin'on  of  pro- 
perty and  the  invention  of  arts,  is  more  remarkable 
than  that  occafioned  by  the  ufe  of  horfes  in  military 
expeditions,  and  the  training  of  them  to  the  evolu- 
tions of  the  military  art.  Fire-arms,  it  is  true,  give 
to  thofe  who  are  acquainted  with  them  a  greater  fu- 
periority  over  thofe  to  whom  their  ufe  is  unknown 
than  what  the  horfeman  poiTeffes  over  him  who  fights 
on  foot.  But  the  ufe  of  fire-arms  is  of  fitch  import- 
ance in  war,  and  the  expence  attending  it  fo  inconfi- 
derable,  that  wherever  thefe  have  been  introduced, 
they  have  feldom  been  confined  to  one  particular  order 
in  an  army;  and  therefore  they  produce  indeed  a  re- 
markable, though  tranfient,  diftinction  among  diffe- 
rent nations  ;  but  eftablifh  no  permanent  diftinctions 
in  the  armies  of  any  one  nation.  But  to  maintain  a 
horfe,  to  equip  him  with  coftly  furniture,  to  manage 
him  with  dexterityand  vigour,  are  circumftances  which 
have  invariably  produced  a  ftanding  and  confpicnous 
diftinction  among  the  military  order,  wherever  bodies 
of  cavalrv  have  been  formed.  The  Roman  equites, 
who,  though  they  became  at  length  a  body  of  ufurers 
and  farmers-general,  were  originally  the  only  body  of 
cavalry  employed  by  the  ftate,  occupied  a  refpectable 
rank  between  the  fenators  and  the  plebeians;  and  the 
elegance  and  humanity  of  their  manners  were  fuitable 
to  their  rank.  In  ancient  Greece,  and  in  the  cele- 
brated monarchies  of  Afia,  the  fame  diftinction  prevail- 
ed at  a  fimilar  period. 

Since  the  circumftances  and  principles  on  which 
this  distinction  depends  are  not  fiich  as  mnft  be  con- 
fined in  their  influence  to  one  particular  nation,  or  one 
region  of  the  globe,  we  may  hope  to  trace  their  ef- 
fects among  the  lavage  warriors  of  Scythia  and  Ger- 
many, as  well  as  among  the  Greeks  or  Romans. 
From  the  valuable  treatife  of  Tacitus  de  morlbus  Cer- 
vianorum,  we  learn,  that  among  the  German  warriors 
a  diftinction  fomewhatof  this  nature  did  actually  fub- 
fift;  not  fo  much  indeed  a  diftinction  between  the  war- 
rior who  fought  on  horfeback  and  thofe  who  fought  on 
foot,  as  between  thofe  whom  vigour  of  body  and  e- 
nergy  of  mind  enabled  to  brave  all  the  dangers  of 
war,  and  fuch  as,  from  the  imbecility  of  youth,  the 
infirmities  of  age,  or  the  natural  inferiority  of  their 
mental  and  bodily  powers,  were  unequal  to  fcenes  of 
hardfhip  and  deeds  of  valour.  The  youth  was  not  per- 
mitted to  take  arms  and  join  his  warlike  countrymen 
in  their  military  expeditions  whenever  he  himfelf 
thought  proper.  There  was  a  certain  age  before  which 
he  could  not  be  invefted  with  armour.  When  he  had 
attained  that  period,  if  not  found  deficient  in  ftrength, 
activity,  or  courage,  he  was  formally  honoured  with 
the  Afield  and  the  lance,  called  to  the  duties,  and  ad- 
mitted to  all  the  privileges,  of  a  warrior. 

Another  fact  worthy  of  notice  refpecting  the  man- 
ners of  the  barbarians  of  Germany   before  they  efta- 


blifhed  themfelves  in  the  cultivated  provinces  of  the 
Roman  empire  is,  that  their  women,  contrary  to  what 
we  find  among  many  other  rude  nations,  were  treated 
with  an  high  degree  of  refpect.  They  did  not  gene- 
rally vie  with  the  men  in  deeds  of  valour,  but  they 
animated  them  by  their  exhortations  to  diftinguilh 
themfelves  in  the  field;  and  virgins  efpecially  were 
confidered  with  a  facred  veneration,  as  endowed  with 
prophetic  powers,  capable  to  forefee  events  hid  in  the 
womb  of  futurity,  and  even  to  influence  the  will  of  the 
deities.  Hence,  though  domeftic  duties  were  their 
peculiar  province,  yet  they  were  not  hardily  treated 
nor  confined  to  a  ftate  of  ilavery.  There  appears  in- 
deed a  (hiking  analogy  between  the  condition  of  the 
women  among  the  rude  foldiers  of  Sparta  and  the  rank 
which  they  occupied  among  the  warlike  cantons  of 
Germany.  Perhaps,  indeed,  the  German  were  frill 
more  honourable  than  the  Spartan  women  ;  as  they 
were  taught  to  wield  the  magic  weapons  of  fuperfli- 
tion,  which  in  Greece  were  appropriated  to  the  priefts. 

It  appears,  therefore,  that,  in  the  forefts  of  Ger- 
many at  leaft,  if  not  in  the  more  northern  regions  of 
Afia  and  Europe,  the  conquerors  of  the  Roman  em- 
pire, before  they  penetrated  into  its  provinces,  treated 
their  women  with  a  degree  of  refpect  unknown  to  mod 
of  the  nations  of  antiquity;  that  the  character  of  the 
warrior  was  likewife  highly  honourable,  being  under- 
flood  to  unite  all  thofe  qualities  which  were  in  the  high- 
eft  eftimation  ;  and  that  it  was  only  at  a  particular  age, 
and  with  certain  forms,  that  the  youth  were  admitted 
to  bear  arms. 

When  thofe  nations  fallied  from  their  deferts  and 
forefts,  over-ran  the  Roman  empire,  and  eftablifhed 
themfelves  in  its  provinces,  the  change  which  took 
place  on  their  circumftances  was  remarkable;  and  by 
a  natural  influence,  it  could  not  but  produce  an  equally 
remarkable  change  on  their  habits,  cuftoms,  and  man- 
ners. The  great  outlines  might  ftill  remain;  but 
they  could  not  now  fail  to  be  filled  up  in  a  different 
manner.  Here,  however,  the  records  of  hiftory  are 
peculiarly  imperfect.  We  have  no  Csefar  or  Tacitus 
to  fupply  facts  or  direct  our  reafonings ;  the  Gothic 
nations  had  not  yet  learned  to  read  and  write;  and 
the  Romans  were  fo  depreffed  under  the  fenfe  of  their 
own  miferies,  as  to  be  negligent  of  the  changes  which 
happened  around  them.  But  as  foon  as  the  light  of 
hiftory  begins  again  to  dawn,  we  find  that  the  leading 
features  of  the  barbarian  character  were  not  effaced,  but 
only  modified  in  a  particular  manner,  in  confequence  of 
their  mixing  among  a  more  polifhed  people,  becoming 
acquainted  with  the  luxuries  of  life,  anil  acquiring  ex- 
tenfive  power  and  property. 

Thofe  who  fought  on  horfeback  now  began  to  be  dif- 
tinguifhed  with  peculiar  honours.  The  manners  of 
the  warrior  too  were  become  more  cultivated,  and  his 
fpirit  more  humane.  Leifure  and  opulence,  with  the 
influence  of  a  poliihed  people,  even  though  in  a  ftate 
of  Ilavery,  taught  thofe  barbarians  to  afpire  after  more 
refined  pleafures  and  more  fpltndid  amufements  than 
thofe  which  they  had  been  before  fiuisfied  with.  The 
influence  of  chriftianity  too,  which,  though  grofsly  cor- 
rupted, was  ftill  favourable  to  the  focial  happinefs  of 
mankind,  concurred  to  polith  their  manners  and  exalt 
their  character.  Hence,  in  the  end  of  the  tenth 
and  in  the  beginning  of  the  eleventh  century,  we  fee 
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Chivalry,  knight-errantry,  with   that  romantic  gallantry,  piety,     the  infidels 
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and  humanity,  by  which  it  was  principally  diftiuguifh 
ed,  make  its  appearance.  At  the  court  of  every 
prince,  count,  or  baron,  joufts  and  tournaments  be- 
came the  favourite  amufements.  At  thofe  entertain- 
ments, fkill  in  arms,  devotion  to  the  fair,  and 
rous  courtefy,  were  all  at  once  cultivated. 
periad  began  thecrufades;  and  thefe,  to  which  alone 
fome  have  referred  the  origin  of  chivalry,  though  they 
could  not  give  rife  to  what  was  already  in  exiftence, 
yet  moulded  the  form  and  directed  the  Spirit  of  the  in- 


,  -„M  gene- 
About   this 


Gibbon,  vol. 
vi.  p.  26. 


to  defpife  the  allurements  of  eafe  and  Chivalry, 
Safety  ;  and  to  vindicate  in  every  perilous  adventure 
the  honour  of  his  character.  The  abufe  of  the  fame 
fpirir  provoked  the  illiterate  knight  to  difdain  the  arts 
of  induftry  and  peace  ;  to  efteem  himfelf  the  fole  judge 
and  avenger  of  his  own  injuries;  and  proudly  to  ne- 
glect the  laws  of  civil  fociety  and  military  discipline. 
Yet  the  benefits  of  this  inllituiion,  to  refine  the  tem- 
per of  barbarians,  and  to  infufe  fome  principles,  of 
faith,  juftice,  and  humanity,  were  ftrongly  felt,  and 
have    been    often  obferved.     The  afperity  of  national 


ilitution  in  fucli  a  manner,  as  to  raife  it,  by  a  rapid  pro-     prejudice  was   foftened  ;  and   the  community  of    re- 


grefs  from  infancy,  as  it  were,  to  full  vigour  and  ma 
turity.  Its  character,  as  it  appeared  when  fully  form- 
ed, is  well  defcribed  by  an  eloquent  hiftorian  in  the 
following  manner : 

"  Between  the  age  of  Charlemagne  and  that  of  the 
crufades,  a  revolution  had  taken  place  among  the  Spa- 
niards, the  Normans,  and  the  French,  which  wax  gra- 
dually extended  to  the  red  of  Europe.  The  fervice 
of  the  infantry  was  degraded  to  the  plebeians  ;  the  ca- 
valry formed  the  llrength  of  the  armies,  and  the  ho- 
nourable name  of  miles,  or  foldier,  was  confined  to  the 


ligion  and  arms  fpread  a  fimilar  colour  and  generous 
emulation  over  the  face  of  Chriftendom.  Abroad,  in 
enterprife  and  pilgrimage  ;  at  home,  in  martial  exer- 
cife,  the  warriors  of  every  country  were  perpetually 
ailbciated  ;  and  impartial  tafle  muft  prefer  a  Gothic 
tournament  to  the  Olympic  games  of  claffic  antiquity. 
Inftead  of  the  naked  Spectacles  which  corrupted  the 
manners  of  the  Greeks,  and  banifhed  from  the  ftadium 
the  virgins  and  matrons,  the  pompous  decoration  of 
the  lifts  was  crowned  with  the  prefence  of  chafte  and 
high-born   beauty,    from  whofe  hands    the  conqueror 


gentlemen  who  ferved  on  horfeback,  and  wereinvefted     received  the  prize  of  his  dexterity-  and  courage.     The 


with  the  character  of  knighthood.  The  dukes  and 
counts,  who  had  ufurped  the  rights  of  fovereignty, 
divided  the  provinces  among  their  faithful  barons: 
the  barons  diftributed  ameng  their  vaffals  the  fiefs  or 
benefices  of  their  jurisdiction  ;  and  thefe  military  te- 
nants, the  peers  of  each  other  and  of  their  lord,  com- 
pofed  fhe  noble  or  equeftrian  order,  which  difdained 
to  conceive  the  peafant  or  burgher  as  of  the  fame  fpe- 
cies  with  thcmfelves.  The  dignity  of  their  birth  was 
preferved  by  pure  and  equal  alliances;  their  fons  alone 
who  could  produce  four  quarters  or  lines  of  anceftry, 
without  fpot  or  reproach,  might  legally  pretend  to 
the  honour  of  knighthood  ;  but  a  valiant  plebeian  was 
fometimes  enriched  and  ennobled  by  the  fword,  and 
became  the  father  of  a  new  race.  A  fingle  knight 
could  impart,  according  to  his  judgment,  the  charac- 
ter which  he  received  ;  and  the  warlike  fovereigns  of 
Europe  derived  more  glory  from  this  perfonal  distinc- 
tion than  from  theluftre  of  their  diadem.  This  cere- 
mony was  in  its  origin  fimple  and  profane  ;  the  candi- 
date, after  fome  previous  trial,  was  inverted  with  his 
fword  and  fpurs ;  and  his  cheek  and  fhonlder  were 
touched  with  a  flight  blow  as  the  emblem  of  the  la  ft  af- 
front which  it  was  lawful  for  him  to  endure.  But  fuper- 
itition  mingled  in  every  public  and  private  action  of 


fkill  and  ftrength  that  were  exerted  in  wreftling  and 
boxing,  bear  a  diftant  and  doubtful  relation  to  the 
merit  of  a  foldier;  but  the  tournaments,  as  they  were 
invented  in  France,  and  eagerly  adopted  both  in  the 
eaft  and  weft,  prefented  a  lively  image  of  the  bnfinefs 
of  the  field.  The  fingle  combats,  the  general  fkirmiib, 
the  defence  of  a  pafs  or  caftle,  were  rehearfed  as  in 
actual  fervice  ;  and  the  conteft,  both  in  real  and  mi- 
mic war,  was  decided  by  the  fuperior  management  of 
the  horfe  and  lance.  The  lance  was  the  proper  and 
peculiar  weapon  of  the  knight :  his  horfe  was  of  a 
large  and  heavy  breed  ;  but  his  charger,  till  he  was 
routed  by  the  approaching  danger,  was  ufually  led  by 
an  attendant,  and  he  quietly  rode  a  pad  or  palfrey 
of  a  more  eafy  peace.  His  helmet  and  fword,  his 
greaves  and  buckler,  it  would  be  fuperfluous  to  de- 
scribe ;  bnt  I  may  remark,  that  at  the  period  of  the 
crufades,  the  armour  was  lefs  ponderous  than  in  latter 
times;  and  that,  inftead  of  a  maffy  cuirafs,  his  breaft 
was  defended  by  an  hauberk  or  coat  of  mail.  When 
their  long  lances  were  fixed  in  the  reft,  the  warriors 
furioufly  Spurred  their  horfes  againft  the  foe;  and  the 
light  cavalry  of  the  Turks  and  Arabs  could  feldom 
ftand  againft  the  direct  and  impetuous  weight  of  their 
charge.     Each   knight  was  attended   to  the  field    by 


life:  In  the  holy   wars,  it  fanctified    the  profeffion  of     his  faithful  fqnire,  a  youth  of  equal  birth  and  fimilar 


arms;  and  the  order  of  chivalry  was  affimilated  in  its 
rights  and  privileges  to  the  facred  orders  of  prieflhood. 
The  bath  and  white  garment  of  the  novice,  were  an 
indecent  copy  of  the  regeneration  of  baptifm  :  his 
fword,  which  he  offered  on  the  altar,  was  bleffed 
by  the  minifters  of  religion ;  his  folemn  reception 
was  preceded  by  fafts  and  vigils;  and  he  was  created  a 
knight  in  the  name  of  God,  of  St  George,  and  of  St 
Michael  the  archangel.  He  fwore  to  accomplifh 
the  duties  of  his  profeffion;  and  education,  example, 


hopes;  he  was  followed  by  his  archers  and  men  at 
arms  ;  and  four,  or  five,  or  fix  foldiers,  were  computed 
as  the  furniture  of  a  complete  lance.  In  the  expedi- 
tions to  the  neighbouring  kingdoms  or  the  Holy  Land, 
the  duties  of  the  feudal  tenure  no  longer  fubfifted ; 
the  voluntary  ierviceofthe  knights  and  their  followers 
was  either  prompted  by  zeal  or  attachment,  or  pur- 
chased with  rewards  and  promifes  ;  and  the  numbers  of 
each  Squadron  were  meafured  by  the  power,  the  wealth, 
and  the  fame  of  each   independent  chieftain.     They 


and  the  public  opinion,  were  the  inviolable  guardians  were  di/tingnifhed  by  his  banner,  his  armorial  coat, 
of  his  oath.  As  the  champion  of  God  and  the  ladies,  and  his  cry  of  war  ;  and  the  moft  ancient  families  of 
he  devoted  himfelf  to  fpeak  the  truth  ;  to  maintain  Europe  muft  Seek  in  thefe  achievements  the  origin  and: 
the  right;  to  protect  the  diftreffed ;  to  practife  cour-     proof  of  their  nobility." 

tefy,  a  virtue  lefs  familiar  to  the  ancients;  to  purfue        The  refpectable  author  of  the  Letters  on  Chivalry 

and 


C  H  I 


[    701     ] 


C  H  I 


Chivalry,  and  Romance,  trices,  with  great  ingenuity  and  eiudi- 
*       y       '  tion,  a  ftrong  refemblance   between   the    manners  of 
the  age  of  chivalry  and  thofe  of  the  old  heroic  ages  de- 
10        lineated  by  Homer. 
Therefem-      There  is,  fays  he,  a  remarkable  correfpondence  be- 
blance  be-    rween  the  manners  of  the  old  heroic  times,  as  painted  by 
roicT  dC"    tne>r  great  romancer  Homer,  and  thofe  which  are  re- 
Gothic        prefented  to  us  in  the  modern  books  of  knight-errantry, 
manners.     A  fa 61  of  which  no  good  account  can  be   given,  but  by 
another  not  lefs  certain;   that    the   political   ftates  of 
Greece,  in  the   earliefl  periods  of  its  ftory,  wasfimi- 
lar  in  many  refpects  to   that  of  Europe,  as  broken  by 
the  feudal  fyftem  into  an  infinite  number  of  petty  in- 
dependent governments. 

Some  obvious  circumitances  of  agreement  between  the 
heroic  and  Gothic  manners  may  be  worth  putting  down. 

1.  The  military  enthufiafm  of  the  barons  is  but  of  a 
piece  with  the  fanaticifm  of  the  heroes.  Hence  the 
fame  particularity  of  defcription  in  the  accounts  of 
battles,  wounds,  deaths,  in  the  Greek  poet  as  in  the 
Gothic  romancers.  Hence  that  minute  curiolity  in  the 
difplay  of  their  drefles,  arms,  accoutrements.  The 
minds  of  all  men  being  occupied  with  warlike  images 
and  ideas,  were  much  gratified  by  thofe  details,  which 
appear  cold  and  nnafFefting  to  modern  readers. 

We  hear  much  of  knights-errant  encountering  giants 
and  quelling  favages  in  books  of  chivalry.  Thefe  gi- 
ants were  oppreflive  feudal  lords;  and  every  lord  was 
to  be  met  with,  like  the  giant,  in  his  flrong-hold  or 
caftle.  Their  dependents  of  a  lower  form,  who  imi- 
tated the  violence  of  their  fuperiors,  and  had  not  their 
caftlesbut  lurking  places,  were  the  favages  of  romance. 
The  greater  lord  was  called  a  giant  for  his  power;  the 
lefs,  a  favage  for  his  brutality. 

2.  Another  terror  of  the  Gothic  ages  was  monfters, 
dragons,  and  ferpents.  Their  (lories  were  received 
in  thofe  days  for  feveral  reafons  :  1.  From  the  vulgar 
belief  of  enchantments:  2.  From  their  being  reported 
on  the  faith  of  eaftern  tradition,  by  adventurers  from 
the  Holy  Land :  3.  In  ftill  later  times  from  the  ftrange 
things  tald  and  believed  on  the  difcovery  of  the  new 
world. 

In  all  thefe  refpects,  Greek  antiquity  rcfembles  the 
Gothic.  Fpr  what  are  Homer's  Lseftrigon's  and  Cy- 
olops,  but  bands  of  lawlefs  favages,  with  each  of  them 
a  giant  of  enormous  fize  at  their  head  ?  And  what  are 
the  Grecian  Bacchus,  Hercules,  and  Thefeus,  but 
"knights-errant,  the  exact  counterparts  of  Sir  Launce- 
lot  and  Amadis  de  Gaul  ? 

3.  The  oppreffion  with  which  it  was  the  glory  of  the 
knights  to  avenge,  were  frequently  carried  on,  as  we 
are  told,  by  the  charms  and  enchantments  of  -women. 
Thefe  charms,  we  may  fuppofe,  are  often  metapho- 
rical; as  expreffingonly  the  blandilhments  of  the  fex. 
Sometimes  they  are  taken  to  be  real,  the  ignorance  of 
thofe  ages  acqciiefcing  in  fuch  conceits.  And  are  not 
thefe  ftories  matched  by  thofe  of  Calypfoand  Circe,  the 
enchantreflesof  the  Greek  poet  ? 

4.  Robbery  and  piracy  were  honourable  in  both  : 
fofar  were  rhey  from  reflecting  any  difcredit  on  the 
ancient  and  modern  redrejftrs  of  wrongs.  What  ac- 
count can  be  given  of  this,  but  that,  in  the  feudal 
rimes,  and  in  the  early  days  of  Greece,  when  govern- 
ment was  weak,  and  unable  to  redrefs  the  injuries  of 
petty  fovereigns,  it  would  be  glorious  for  private  ad- 


venturers to  undertake  this  work  ;  and,  if  they    could  -Chivalry, 
accomplifh  it  in  no  other  way,  to  pay  them  in  kind  by 
downright  plunder  and  rapine  i 

5.  3aftardy  was  in  credit  with  both.  They  were 
extremely  watchful  over  the  chaftity  of  their  own  wo- 
men; but  fuch  as  they  could  feize  upon  in  the  enemies 
quarter,  were  lawful  prize.  Or  if,  at  any  time,  thev 
tranfgrefled  in  this  fort  at  home,  the  iault  was  covered 
by  an  ingenious  fiction.  The  offspring  was  reputed  di- 
vine. Their  greateft  heroes  were  the  fruit  of  god- 
d e (Fes  approached  by  mortals ;  jufl  ;.s  we  hear  of  the 
douglnieft  knights  being  born  of  fairies. 

6.  With  the  greatett  fiercenefs  and  favagenefs  of 
character,  the  utmoft  generolity,  hofpitality,  and  cour- 
tefy,  were  imputed  to  the  heroic  ages.  Achilles  was  at 
once  the  m oft  relentlefs,  vindictive,  implacable,  and 
the  friendlier!  of  men.  We  have  the  very  fame  repre- 
fenration  in  the  Gothic  romances.  As  in  thofe  lawlefs 
times,  dangers  and  diftrtffes  of  all  kinds  abounded, 
there  would  be  the  fame  demand  for  companion,  gen- 
tlenefs,  and  generous  attachment  to  the  unfortunate, 
thofe  efpecially  of  their  own  clan,  as  of  refemment, 
rage,  and  animolity  againft  their  enemies. 

7.  Again,  the  martial  games  celebrated  in  ancient 
Greece,  on  great  and  folemn  occalions,  had  the  fame 
origin  and  the  fame  purpofe  as  the  tournaments  of  the 
Gothic  warriors. 

8.  Laftly,  the  paffions  for  adventures  fo  natural  in 
their  fituation,  would  be  as  naturally  attended  with 
the  love  of  praife  and  glory.  Hence  the  fame  encou- 
ragement, in  the  old  Greek  and  Gothic  times,  to  pa- 
negy rifts  and  poets.  In  the  affairs  of  religion  and  gal- 
lantry, indeed,  the  refemblance  between  the  hero  and 
the  knight  is  not  fo  flriking.  But  the  religious  cha- 
racter of  the  knight  was  an  accident  of  the  times  and 
no  proper  effect  of  his  civil  condition.  And  that  his 
devotion  for  the  fair  fex  fhould  fo  far  furpafs  that  of 
the  hero,  is  a  confirmation  of  the  fyftem  here  advan- 
ced. For  the  confederation  had  of  the  females  in  the 
feudal  conftitution,  will  of  itfelf  account  for  this  defe- 
rence. It  made  them  capable  of  fucceeding  to  fiefs, 
as  well  as  the  men.  And  does  not  one  fee,  on  the  in- 
ftant,  what  refpect  and  dependence  this  privilege  would 
draw  upon  them  ? 

It  was  of  mighty  eonfequence  who  mould  obtain  the 
favour  of  a  rich  heirefs.  And  though,  in  the  flrict  feu- 
dal times,  fhe  was  fiippofed  to  be  in  the  power  and 
at  the  difpofal  of  her  fuperior  lord,  yet  this  rigid 
ftate  of  things  did  not  laft  long.  Hence  we  find  fome 
diftreifed  damfel  was  the  fpring  and  mover  of  every 
knight's  adventure.  She  was  to  be  refcued  by  his 
arms,  or  won  by  the  fame  and  admiration  of  his  prow- 
efs.  The  plain  meaning  of  all  which  was  this:  That 
as,  in  thefe  turbulent  times,  a  prote6tor  was  neceflary 
to  the  weaknefs  of  the  fex,  fo  the  courteous  and  va- 
lorous knight  was  to  approve  himfelf  qualified  for  that 
purpofe. 

It  may  be  obferved,  that  the  two  poems  of  Homer 
were  intended  to  expofe  the  mifchiefs  and  inconve- 
niences arifing  from  the  political  ftate  of  Old  Greece  : 
the  Iliad,  the  diflentions  that  naturally  fpring  up  a- 
mong  independent  chiefs ;  and  the  Odyjfey  the  info- 
lence  of  their  greater  fubjects,  more  efpecially  when 
unreftrained  by  the  prefence  of  their  fovereign.  And 
can  any  thing  more  exactly  refemble  the  condition  of 

the 
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Chivalry,  the  feudal  liraes,  when,  on  occafion  of  any  great  en- 
' «? '  terprife,  as  that  of  the  crufades,  ihe  dcfigns  of  the  con- 
federate Chriftian  dates  were  perpetually  frndrated, 
or  interrupted  at  lead,  by  the  di-flen  lions  of  their  lead- 
ers; and  their  affairs  at  home,  as  perpetually  diftref- 
fedand  disordered  by  the  rebellious  ufurpations  of  their 
greater  vaflals.?  jerufalem  was  to  the  European  what 
Troy  had  been  to  the  Grecian  princes.  See  the  arti- 
cle Knight. 

Chivalry,  in  law,  is  nfed  for  a  tenure  of  lands 
by  knight's  fervice ;  whereby  the  knight  was  bound 
to  perform  fervice  in  war  unto  the  king,  or  the  mefne 
lord  of  whom  he  held  by  that  tenure.  And  chivalry 
was  either  general  or  fpecial :  general,  when  it  was 
only  in  the  feoffment  that  the  tenant  held  per  fervi- 
tium  militare,  without  any  fpccificaiion  of  fcrgeantry, 
efenage;  &c. ;  fpecial,  when  it  was  declared  particu- 
larly by  what  kind  of  knight  fervice  the  land  was  held. 

For  the  better  underflanding  of  this  tenure  ii  hath 
been  obferved,  that  there  is  no  land  but  is  holden  me- 
diately or  immediately  of  the  crown  by  fome  fervice; 
and  therefore  all  freeholds  that  are  to  us  and  our  heirs, 
are  called  feuda  or  feoda,  "fees;"  as  proceeding  from 
the  king  for  fome  fmall  yearly  rent,  and  the  perform- 
ance of  fuch  fervices  as  were  originally  laid  upon  the 
land  at  ihe  donation  thereof.  For  as  the  king  gave 
to  the  great  nobles  his  immediate  tenants,  large-  pof- 
feflions  for  ever,  to  hold  of  him  for  this  or  that  fervice 
or  rent  ;  fo  they  in  time  parcelled  out  to  fuch  others 
as  they  liked  the  fame  lands  for  rents  and  fervices  as 
they  thought  good  :  and  thefe  fervices  were  by  Little- 
ton divided  into  two  kinds,  chivalry  and  focage ;  the 
fird  whereof  was  martial  and  military,  the  other  rnf- 
tical.  Chivalry,  therefore,  was  a  tenure  of  fervice, 
whereby  the  tenant  was  obliged  to  perform  fome  noble 
or  military  office  unto  his  lord  :  and  it  was  of  two 
kinds,  either  regal,  that  is,  held  only  by  the  king;  or 
common,  where  held  of  a  common  peifon.  That  which 
might  be  held  only  of  the  king  was  c&WcA  fervitiin/i,  or 
fergeantia ;  and  was  again  divided  mtogrand  and  petit 
ferjeanty.  The  grand  ferjeanty  was  where  one  held 
lands  of  the  king  by  fervice,  which  he  ought  to  do  in 
his  own  perfon  ;  as  to  bear  the  king's  banner  or  fpear, 
to  lead  his  hod,  to  find  men  at  arms  to  fight,  &c. 
Petit  ferjeanty  was  when  a  man  held  lands  of  the  king, 
to  yield  him  annually  fome  fmall  thing  towards  his 
wars,  as  a  fvord,  dagger,  bow,  &c.  Chivalry  that 
micbt  be  holden  of  a  common  perfon  was  termed  fcu- 
iagium,  "  cfcuage  ;"  that  is,  fervice  of  the  fliield; 
which  was  either  uncertain  or  certain. 

Efcuage  uncertain,  was  likewife  two-fold:  fird, 
where  the  tenant  was  bound  to  follow  his  lord,  going 
in  perfon  to  the  king's  wars,  either  himfelf,  offend- 
ing a  diffident  man  in  his  place,  ihere  to  be«nain- 
tailied  at  his  expence,  fo  long  as  was  agreed  upon  be- 
tween the  lord  and  bis  fird  tenant  at  the  granting  of 
the  fee;  and  the  days  of  fuch  fervice  feem  to  have 
been  rated  by  the  quantity  of  land  fo  holden:  as  if 
it  extended  to  a  whole  knight's  fee,  then  the  tenant 
was  to  follow  his  lord  40  days;  and  if  but  to  half  a 
knight's  fee,  then  20  days;  if  a  fourth  part,  then 
10  days,  &c.  The  other  kind  of  this  efcuage  was  cal- 
led caftle-ward,  where  the  tenant  was  obliged,  by 
himfelf  or  fome  other,  to  defend  a  cadle  as  often  as  it 
fhould  come  to  his  turn.     And  thefe  were  called  .ejeu- 
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age  uncertain ;  becaufe  it  was  uncertain  Low  often  a  Chivalry. 

man  fhould  be  called  to  follow  his  lord   to  the  wars,  v* — "^ 

or  to  defend  a  calf le,  and    what  his  charge  would  be 
therein.  .  . 

Efcuage  certain,  was  where  the  tenure  wasfet  at  a 
certain  dim  of  money  to  be  paid  in  lieu  of  fuch  fervice  ; 
as  that  a  man  fhould  pay  yearly  for  every  knight's  fee 
20s.  for  half  a  knight's  fee  10s.  or  fome  like  rate; 
and  this  fervice,  becaufe  it  is  drawn  to  a  certain  rent, 
groweth  to  be  of  a  mixed  nature,  Hot  merely  focage, 
and  yet  focage  in  effect,  being  now  neither  perfonal 
fervice  nor  uncertain.  The  tenure  called  chivalry  had 
other  conditions  annexed  to  it:  but  there  is  a  great 
alteration  made  in  thefe  things  by  the  dat.  12.  Car.  2. 
c.  24.  whereby  tenures  by  knight's  fervice  of  the  king, 
or  any  other  perfon  in  capite,  &c.  and  the  fruits  and 
confeqnences  thereof,  are  taken  away  and  difcharged  ; 
and  all  tenures  are  to  be  conilrued  and  adjudged  to  be 
free  and  common  focage,  &c. 

Court  of  Chivalry,  a  court  formerly  held  before  the 
lord  high  condable  and  earl  roarfhal  of  England  joint- 
ly, and  having  both  civil  and  criminal  jurifdiction  .- 
but  fince  the  attainder  of  Stafford  Duke  of  Bucking- 
ham under  Henry  VIII.  and  the  confequent  extin- 
guilhment  of  the  office  of  lord  high  condable,  it  hath 
ufually,  with  refpect  to  civil  matters,  been  heard  be- 
fore the  earl  marlhal  only.  This  court,  by  dat.  13. 
Rich.  II.  c.  2.  hath  cognizance  of  contracts  and  other  - 
matters  touching  deeds  of  arms  and  war,  as  well  out  of 
the  realm  as  in  it.  And  from  itsientences  lies  an  im- 
mediate appeal  to  the  king  in  perfon.  This  court  was  • 
in  great  reputation  in  the  times  of  pure  chivalry  ;  and 
afterwards  during  the  Englifh  connections  with  the 
continent,  by  the  territories  which  their  princes  held 
in  France:  but  it  is  now  grown  almoft  entirely  out 
of  nfe,  on  account  of  the  feeblenefs  of  its  jurifdiction, 
and  want  of  power  to  enforce  its  judgments;  as  it 
can  neither  fine  nor  imprifon,  not  being  a  court  of 
record. 

I.  The  civil  jurifdiction  of  this  court  of  chivalry 
is  principally  in  two  points;  the  redreffing  injuries  of 
honour,  and  correcting  encroachments  in  matters  of 
coat  armour,  precedency,  and  other  diftinetions,  of  fa- 
milies. As  a  court  of  honour,  it  is  to  give  fatisfac- 
tion  to  all  fuch  as  are  aggrieved  in  that  point;  a 
point  of  a  nature  fo  nice  and  delicate,  that  its  wrongs 
and  injuries  efcape  the  notice  of  the  common  law, 
and  yet  are  fit  to  be  redrefTed  fomewhere.  Such,  for 
indance,  as  calling  a  man  a -coward,  or  giving  him 
the  lie  ;  for  which,  as  they  are  productive  of  no  imme- 
diate damage  to  his  perfon  or  property,  no  action  will 
lie  in  the  courts  at  Wedminder:  and  yet  they  are 
fuch  injuries  as  will  prompt  every  man  of  fpirit  to 
demand  fome  honourable  amends;  which  by  the  an- 
cient law  of  the  land,  was  given  in  the  court  of  chi- 
valry. But  modern  refolutions  have  determined,  that 
how  much  foever  a  jurifdiction  may  be  expedient,  yet 
no  action  for  words  will  at  prcfent  lie  therein.  And 
it  hath  always  been  mod  clearly  holden,  that  as  this 
court  cannot  meddle  with  any  thing  determinable  by 
common  law,  it  therefore  can  give  no  pecuniary  fa- 
tisfaction  or  damages ;  in  as  much  as  the  quantity  and 
determination  thereof  is  ever  of  common  law  cog- 
nizance. '  And  therefore  this  court  of  chivalry  can  at 
mod  order   reparation    in  point   of   honour;    as,    to 
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Chivvy,  compel  the  defendant   vtettdmium  fibi  ipffimporiere,  or 

I!  to    take   the   lie  that  he  has  given  upon   himfelf,  or 

Chium.  t0  make  fllch  other  fubmifiion  as  the  laws  of  honour 
may  require.  As  to  the  other  point  of  its  civii  juris- 
diction, the  redreffing  of  ufurpations  and  encroach- 
ments in  matters  of  heraldry  and  coat-armour;  it  is 
the  bulinefs  of  this  court,  according  to  Sir  Matthew 
Hale,  to  adjuft  the  rights  and  armorial  enfigns,  bear- 
ings, crefts,  fupporters,  pennons,  &c. ;  and  alfo  rights 
of  places,  precedence,  where  the  king's  patent  or 
act  of  parliament,  which  cannot  be  over-ruled,  by  this 
court,  have  not  already  determined  it.  The  pro- 
ceedings of  this  court  are  by  petition  in  a  fummary 
way:  and  the  trial  not  by  a-  jury  of  twelve  men,  but 
by  witneffes,  or  by  combat.  But  as  it  cannot  impri- 
fon,  not  being  a  court  of  record  ;  and  a?,  by  the  refc-,- 
lution?  of  the  fuperior  courts,  it  is  now  confined  to  fo 
narrow  and  retrained  a  jurifdiction  ;  it  has  fallen  into 
contempt.  The  marlhailing  of  coat-armour,  which 
was  formerly  the  pride  and  ftudy  of  all  the  belt  fa- 
milies in  the  kingdom,  is  now  greatly  disregarded  ; 
and  has  fallen  into  the  hands  of  certain  officers  and  at- 
tendants upon  this  court,  called  herald.',  who  confider 
it  only  as  a  matter  of  lucre,  and  not  of  juftice :  where- 
by fuch  falfity  and  confuiion  have  crept  into  their  re- 
cords (which  ou^ht  to  be  the  (landing  evidence  of  fa- 
milies, defcents,  and  coat  armour),  that  though  for- 
merly fome  credit  has  been  paid  to  their  teflimony, 
now,  even  their  common  feal  will  not  be  received  as 
evidence  in  any  court  of  juftice  in  the  kingdom.  But 
their  original  vifitation  books,  compiled  when  pro- 
grefles  were  folemnly  and  regularly  made  into  every 
part  of  the  kingdom,  to  inquire  into  the  ftate  of  fami- 
lies, and  to  regifter  fuch  marriages  and  defcents  as 
were  verified  to  them  upon  oath,  are  allowed  to  be 
good  evidence  of  pedigrees. 

2.  As  a  criminal  court,  when  held  before  the  lord 
High  conftableof  England  jointly  with  the  earl  mar- 
ihal,  it  had  jurifdiction  over  pleas  of  life  and  mem- 
ber, ariiing  in  matters  of  arms  and  deeds  of  war,  as 
well  out  of  the  realm  as  within  ir.  But  the  criminal 
as  well  as  civil  part  of  its  authority  is  fallen  into  en- 
tire difufe :  there  having  been  no  permanent  high 
conftableof  England  (but  only  pro  hac  vice,  at  coro- 
nations and  the  like),  lince  the  attainder  and  execu- 
tion of  Stafford  Duke  of  Buckingham,  in  the  13th  year 
of  Henry  Vill. ;  the  authority  and  charge,  both  in 
war  and  peace  being  deemed  too  ample  for  a  fubject ; 
fo  ample,  that  when  the  chief  juitice  Fineux  was  aficed 
by  King  Henry  VIII.  how  far  they  extended  ?  he  de- 
clined anfwering;  and  faid,  the  decifion  of  that  quef- 
tion  belonged  to  the  law  of  arms,  and  not  to  the  law 
of  England; 

CHIVES;  in  botany,  are-  (lender  thread-like  fub- 
ftances,  generally  placed  within  the  bloiTbm,  and  fur- 
rounding  the  Pointals.  They  are  formed  of  the 
woody  fubftance  of  the  plant. 

CHIUM  marmor,  in  the  natural  hiftory  of  the  an- 
cients, the  name  of  a  black  marble,  called  alfo  the 
lapis  opfidianus.  It  is  very  hard,  and  of  a  fine  black; 
and,  befide  the  many  ufes  which  the  ancients  put  it  to, 
is  well  ksovvn  among  our  goldfmiths  by  the  name  of 
the  touchjhne ;  molt  of  them  being  furnifncd  with 
nothing  better  for  this  purpofe  than  a  piece  of  this: 
though   the  bafihes,  which  might  be  had   plentifully 
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enough,  is  greatly  preferable  for  thofe  ufes;  any  black     Chium 
marble,    however,    that   is  tolerably    hard,    will   do.  I 

There  is  a  very  fine  and  elegantly  fmooth  marble,  of  Choco'ate-. 
a  compact  texture,  and  fine  glolly  black,  but  ihowing 
no  glittering  particles  when  frclh  broken,  as  moft  of 
the  black  marbles  do.  It  is  extremely  hard,  and  cuts 
with  difficulty,  but  is  capable  of  the  higheft  polifh  of  a- 
tiy  marble.  The  ancients  had  it  from  Ethiopia  and  the- 
iiland  of  Chios;  we  have  it  from  Italy. 

Chium  Vintan,  Chian  Wine,  or  wine  of  the  growth 
of  the  iiland  of  Chios,  now  Scio,  is  commended  by 
Diofcorides  as  affording  good  nouriihment,  fit  to  drink, 
lefs  difpofed  to  intoxicate,  endued  with  the  virtue  o£ 
reftraining  defluxions,  and  a  proper  ingredient  in  oph- 
thalmic medicines.  Hence  Scritonius  Largus  directs 
the  dry  ingredients  in  collyria  for  the  eyes  to  be 
made  up  with  Chian  wine. 

CHIUN,  oi-Chevan,  in  Hebrew  antiquity.  We 
meet  with  this  word  in  the  prophet  Amos,  cited  in  the 
A&s  of  the  .Apoftles.  St  Luke  reads  the  pafiagc- 
thus :  "  Ye  took  up  the  tabernacle  of  Moloch,  and  the 
liar  of  your  god  Remphan,  figures  which  ye  made  to 
worfliip  them."  The  import  of  the  Hebrew  is  as  fol- 
lows:  "  Ye  have  borne  the  tabernacle  of  your  kings,, 
and  the  pedeftal  {\\\tchiun)  of  your  images,  the  ftar 
of  your  gods,  which  ye  made  to  yourfelves."  The  Sep- 
tuagint  in  all  probability  read  Repham  or  Revan,  in- 
ftead  of  Chiiai  or  Chevan,  and  took  the  pedeftal  for  a 
god.. 

Some  fay  that  the  Septuagint,  who  made  their  trans- 
lation in  Egypt,  changed  the  word  Chiun  into  that  of 
Rempha?i  becaufe  they  had  the  fame  Signification. 
M.  Bafnage,  in  his  book  intitled  Jeivijh  Antiquities ,„ 
after  having  difcourfed  a  good  deal  upon  Chion  or  Rem- 
phan, concludes  that  Moloch  was- the  fun,  and  Chion, 
Chian,.  or  Remphan,   the  moon. 

CHLAMYS,  in  antiquity,  a  military  habit  worn  by 
the  ancients  over  the  tunica.  It  belonged  to  the  pa- 
tricians, and  was  the  fame  in  the  time  of  war  that  the 
toga  was  in  the  time  of  peace.  This  fort  of  gown  was 
called  pifra,  from  the  rich  embroidery  with  figures  in 
Phrygian  work;  and  purpur ea,  becaufe  the  ground- 
work was  purple.  The  chlamydes  of  the  emperors 
were  all  purple,  adorned  with  a  golden  and  embroider- 
ed border. 

GHLOEIA,  in  antiquity,  a  fcftival  celebrated  at 
Athens  in  honour  of  Ceres,  lowborn,  under  the  name 
X>o»,  i.  e.  Grafs,  thty  facrificed  a  ram. 

CHLORA,  in    botany,  a    genus  of  the  monogynia 
order,  belonging  to  the  octandria  clafs  of  plants.    The. 
calyx  is   oclophyllous,   the  corolla    monopetalous   and 
oflofid ;    the   caplulc  unilocular,    bivalved,  and  poly- 
fpennous. 

CHLOROSIS,  in  medicine,  a  difeafe,  commonly 
called  the green-ficknep,  incident  to  young  girls.  See 
(the  Index  fubjoined  to)  Medicine. 

CHOCOLATE,  in  commerce,  a  kind  of  pa  fie  or 
cake  prepared  of  certain  ingredients,  the  bafis  of  which 
is  cacao.    See  Cacao. 

The  Indians,  in  their  firft  making  of  chocolate,  ufed 
to  roaft  the  cacao  in  earthen  pots;  and  havincr  after- 
wards cleared  it  of  the  bulks,  and  bruifed  it  between 
two  ftop.es,  they  made  it  into  cakes  with  their  hands. 
The  Spaniards  improved  this  method  :  when  the  cacao 
is  properly  roaffed  and  well  cleaned,  they  pound  it  in 
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Chocolate,  a  mortar,  to  reduce  it  into  a  coarfc  roafs,  which  they 
*■" — */—-■'  afterwards  grind   on  a  (tone  till  it  be  of  the  utmoft 
finenefs:    the  parte  being  fuffkiently  ground,  is  put 
quite  hot  into  tin  moulds,  in   which    it  congeals  in  a 
very  little  time.     The  form  of   thefe  moulds  is  arbi- 
trary :    the    cylindrical   ones,    holding  two  or   three 
pounds,  are  the   moll  proper;  becawfe  the  bigger  the 
cakes  are,  the  longer   they    will  keep.     Obferve,  that 
thefe    cakes  are  very  liable  to  take   any  good  or  bad 
fcent,  and  therefore  they  mult  be  carefully  wrapt  up  in 
paper,  and  kept  in  a  dry  place.     Complaints  are  made, 
that  the  Spaniards  mix  with  the  cacao  nuts  too  great  a 
quantity  or  cloves   and  cinnamon,  befides  other  drugs 
without   number,  as   mufti,    ambergreafe,    &c.     The 
grocers  of  Paris  ufe  few  or  none  of  thefe  ingredients  : 
they  only  choofe  the  beft  nuts,  which  are  called  carac- 
ca,  from   the  place  from    whence   they  are  brought; 
and  with  thefe  they  mix  a  very  (mail  quantity  of  cin- 
namon, the   f  re  (heft  vanilla,  and  the  fined  fugar,  but 
very  feldom  any  cloves.     In  England,  the  chocolate  is 
made  of  the  limple  cacao,  excepting  that  fometimes 
fu"-ar  and  fometimes  vanilla  is  added. 

Chocolate  ready  made,  and  cacao  pafte,  are  prohi- 
bited to  be  imported  into  Britain  from  beyond  thefeas. 
If  made  and  ibid  in  Great  Britain,  it  pays  inland  duty 
is.  6d.  per  lb.  avoirdupoife:  it  muft  be  inclofcd  in 
papers  containing  one  pound  each,  and  produced  at 
the  excife-office  to  be  (tamped.  Upon  three  days 
notice  given  to  the  officer  of  excife,  private  families 
may  make  chocolate  for  their  own  ufe,  provided  no 
lefs  than  half  an  hundred  weight  of  nuts  be  made  at 
one  time. 

The  chocolate  made  in   Portugal  and  Spain  is  not 
near  fo  well  prepared  as  the  Englilh,  depending  per- 
haps on  the  machine  employed   there,  viz.  the  double 
cylinder,  which   feems  very  well  calculated  for  exact 
triture.     If  perfectly  prepared,  no  oil  appears  on  the 
folution.     London  chocolate  gives  up  so1  oil  like  the 
foreign  ;  and  it  alfo  may,  in  fome  meafure,  depend  on 
the  thicknefs  of  the   preparation.     The    folution  re- 
quires more  care   than  is   commonly  imagined.     It  is 
proper  to  break  it  down,  and  diflblve  it  thoroughly  in 
cold  water  by  milling  it  with  the  chocolate  (tick.     If 
heat  is  applied,  it  (hould  be  done  (lowly  :  for,  if  fud- 
denly,  the  heat    will   not  only  coagulate  it,  but  ftpa- 
rate  the  oil;  and  therefore   much  boiling  after  it  is 
diflblved,  is  hurtful.     Chocolate  is  commonly  required 


ftored  by  cooling  ft  in  the  tin-pan  as  before.     From  Chocolate 
this  experiment  he  conjectures,  that  there  is  a  great  II 

affinity  between  phlogifton  and  the  electric  fluid,  if  in-  t'hondr^P* 
deed  they  be  not  the  fame  thing.  .,  teryg"j  j 

Chocolate* Nut  Tree.     See  Cacao. 
CHOENIX,  %oivtZ,  an  ancient  dry  meafure,  con- 
taining the  48th  part  of  a  viedimnus,  or  fixbufhels. 

CHOERILUS,  a  tragic  poet  of  Athens  about  the 
64th  Olympiad.  He  wrote  150  tragedies,  of  which 
13  had  obtained  the  prize. — An  hiftorian  of  Samos. — 
Two  other  poejts,  one  of  whom  was  very  intimate  with 
Herodotus.  He  wrote  a  poem  on  the  victory  which 
the  Athenians  had  obtained  over  Xerxes ;  and  on  account 
of  the  excellence  of  the  compofition  he  received  a  piece 
of  gold  for  each  vcrfe  from  the  Athenians.  The  other 
was  one  of  Alexander's  flatterers  and  friends. 

CHOERINiE,  in  antiquity,  a  kind  of  fea-fhells, 
with  which  the  ancient  Greeks  ufed  to  give  their  fuf- 
frage  or  vote. 

CHOIR,  that  part  of  the  church  or  cathedral  where 
choirifters  ting  divine  fcrvice  ;  it  is  feparated  from  the 
chancel  where  the  communion  is  celebrated,  and  alfo 
from  the  nave  of  the  church  where  the  people  are 
placed  :  the  patron  is  faid  to  be  obliged  to  repair  to  the 
choir  of  the  church.  It  was  in  the  time  of  Conflan- 
tine  that  the  choir  was  feparated  from  the  nave.  In 
the  twelfth  century  they  began  to  inclofe  it  with  walls  •, 
but  the  ancient  baluftrades  have  fince  bten  reftored, 
out  of  a  view  to  the  beauty  of  architecture. 

Choir  in  nunneries,  is  a  large  hall  adjoining  to  the 
body  of  the  church,  feparated  by  a  grate,  where  the 
nuns  ling  the  office. 

CHOISI  (Francis  Timolcon  de),  dean  of  the  cathe- 
dral of  Bayeux,  and  one  of  the  forty  of  the  French 
academy,  was  born  at  Paris  in  1644.  In  1685,  he  was 
fent  with  the  chevalier  de  Chamont  to  the  king  of 
Siam,  and  was  ordained  prieft  in  the  Indies  by  the  a- 
poftolical  vicar.  He  wrote  a  great  number  of  works, 
in  a  polite,  florid,  and  eafy  (tile;  the  principal  of 
which  are,  1.  Four  dialogues  on  the  Immortality  of 
the  Soul,  ire.  2.  Account  of  a  voyage  to  Siam.  3.  An 
Ecclefialtical  Hiftory,  in  11  vols.  4to.  4.  Life  of  Da- 
vid, with  an  interpretation  of  the  Pfalms.  5.  Life 
of  Solomon,  ire.  he  died  at  Paris,  in  1724. 

CHOLEDOCHUS,  in  anatomy,  a  term  applied  to 
a  canal  or  duct,  called  alfo  duttus  communis ;  formed 
of  the  union  of  the  porus  bilarius  and  ductus  cyfticus. 


by  people  of  weak  ftomachs;  but  often  rejected    for  The  word  comes  from  x."^-  choler ;  and  J't^^ui,  I  re- 

want  of  proper   preparation.     When  properly  prepa-  ceive,  or  contain. 

red,  it  is  eaiily  diflblved  ;  and  an  excellent  food  where  The  choledochus  ductus  paffing  obliquely  to  the  low- 

a  liquid  nutrient  vegetable  one  is  required,  And  is  lefs  er-end   of  the  duodenum,  ferves   to  convey    the  bile 

flatulent  than  any  of  the  farinacea.  from  the  liver  to  the  inteftines.     See  An  at.  n°o7. 
Mr  Henly,  an  ingenious  electrician,  has  lately  dif-  CHOLER.     SeeBiLE^ 


covered  that  chocolate,  frefli  from  the  mill,  as  it  cools 
in  the  tin-pans  into  which  it  is  received,  becomes 
ftrongly  electrical ;  and  that  it  retains  this  property 
for  fome  time  after  it  has  been  turned  out  of  the  pans, 
but  foon  lofes  it  by  handling-  The  power  may  be  once 
or  twice  renewed  by  melting  it  again  in  an  iron  ladle, 
and  pouring  it  into  the  tin  pans  as  at  firit  ;  but  when 
it  becomes  dry  and  powdery,  the  power  is  not  capable 
of  being  revived  by  Ample  melting  :  but  if  afmall  quan- 
tity of  olive  oil  be  added,  and  well  mixed  with  the  cho- 
colate in  the  ladie,  its  electricity  will  be  completely  re- 


CHOLERA  morbus,  a  fudden  eruption  or  over- 
flowing of  the  bile  or  bilious  matters  both  upwards  and 
downwards.  See  (the  Index  fubjoined  to)  Medicine. 

CHOMER,  orOMER.     See  Corus. 

CHONDRILLA,  in  botany,  a  genus  of  the  poly- 
gamia  equalis  order,  belonging  to  the  fyngenefia  clafs 
of  plants;  and  in  the  natural  method  ranking  tinder 
the  49th  order,  Compofitce.  The  receptacle  is  naked; 
the  calyx  calyculated  ;  the  pappus  Ample  and  (talked  ; 
the  florets  in  a  manifold  feries. 

CHONDROPTERYGII,   in  ichthyology,  a  term 

for- 


Chop- 
Churcli 

I 

Chord. 


•  See  Cor- 
daae. 
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formerly  applied  to  the  order    of  fifties  now  called 
amphibia  riantes  by  Linnseus.     See  Amphibia. 

CHOP-church,  or  Church-chopper,  a  name, 
_,  or  rather  nick-name,  given  to  parfons  who  make  a 
practice  of  exchanging  benefices.  See  Permutation. 
Chop-church  occurs  in  an  ancient  ftatute  as  a  lawful 
trade  or  occupation  ;  and  fome  of  the  judges  fay  it 
was  a  good  addition.  Brook  holds  that  it  was  no  occu- 
pation, but  a  thing  permifiibie  by  law. 

CHOPIN,  or  Chop  in  e,  a  liquid  meafure  ufed  both 
in  Scotland  and  France,  and  equal  to  half  their  pint. 
See  Pint  and  Measure. 

Chopin  (Rene),  a  famous  civilian  born  at  Bailleul 
in  Anjou  in  1537.  He  was  advocate  in  the  parliament 
of  Paris,  where  he  pleaded  for  a  long  time  with  great 
reputation.  He  at  lafl  fliut  himfelf  up  in  his  clofet  ; 
and  tompofed  many  works,  which  have  been  collect- 
ed together,  and  printed  in  6  vols,  folio.  He  died  at 
Paris  in  1606. 

CHORAL,  fignifies  any  perfon  that,  by  virtue  of 
any  of  the  orders  of  the  clergy,  was  in  ancient  times 
admitted  to  fit  and  ferve  God  in  the  choir. 

Dugdale,  in  his  hiflory  of  St  Paul's  Church,  fays, 
that  there  were  with  the  chorus  formerly  fix  vicars 
choral  belonging  to  that  church. 

CHORASSAN,  or  Khorassan,  a  province  of 
Perfia  adjoining  to  Ufbec  Tartary.  This  was  the  an- 
cient Bactria,  and  the  birth-place  of  Kouli  Khan. 
CHORAX,  or  Charax.  See  Characene. 
CHORAZIM,  or  Chorazin,  (Luke,  Mathew), 
a  town  of  Galilee  :  whofe  wretched  incredulity  Chrift 
deplores  :  now  defolate,  at  two  miles  diftance  from 
Capernaum. 

CHOR.D,  or  Cord,  primarily  denotes  a  flender 
rope  or  cordage  *.  The  word  is  formed  of  the  Latin, 
chorda,  and  tin:  from  the  Greek,  %op/»,  a  gut,  whereof 
firings  may  be  made. 

Chord,  in  geometry,  a  right  line  drawn  from  one 
part  of  an  arch  of  a  circle  to  another.     Hence, 

Chord  of  a?i  Arch  ,  is  a  right  line  joining  the  ex- 
tremities of  that  arch. 

Chord,  in  mulic,  the  union  of  two  or  more  founds 
uttered  at  the  fame  time,  and  forming  together  an  en- 
tire harmony. 

The  natural  harmony  produced  by  the  refonance  of 
a  founding  body,  is  compofed  of  three  different  founds, 
without  reckoning  their  octaves  ;  which  form  among 
themfelves  the  moft  agreeable  and  perfect  chord 
that  can  poifibly  be  heard  :  for  which  reafon  they  are 
called,  on  account  of  their  excellence,  perfeft  chords. 
Hence,  in  order  to  render  this  harmony  com- 
plete, it  is  neceffa'-y  that  each  cord  ihould  at  leaft 
confift  of  three  founds.  The  trio  is  likewife  found 
by  muficians  to  include  the  perfection  of  harmony  ; 
whether  becaufe  in  this  all  the  cords,  and  each  in  its 
full  perfection,  are  ufed  ;  or,  becaufe  upon  fuch  occa- 
fions  as  render  it  improper  to  11  fe  them  all,  and  each 
in  its  integrity,  arts  have  been  fuccefsfully  practifed 
to  deceive  the  ear,  and  to  give  it  contrary  peifualion, 
by  deluding  it  with  the  principal  founds  of  each  chord, 
in  fuch  a  manner  as  to  render  it  forgetful  of  the  other 
founds  neceflary  to  their  completion.  Yet  the  octave 
of  the  principal  found  produces  new  relations,  and 
new  confonances,  by  the  completion  of  the  intervals: 
Vol.  IV. 
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they  commonly  add  this  octave,  to  have  the  afftm- 
blage  of  all  the  confonances  in  one  and  the  fame 
chord;  (See  Consonance.)  Moreover,  the  .addition  of 
the  dillbnance  (fee  Discord),  producing  a  fourth 
found  fuperadded  to  the  perfect  chord,  it  becomes  in- 
difpenlibly  neceflary,  if  we  would  render  the  cord  full, 
that  we  Ihould  include  a  fourth  part  to  exprefs  this 
dillbnance.  Thus  the  feries  of  chords  can  neither 
be  complete  nor  connected  but  by  means  of  four 
parts. 

Chords  are  divided  into  perfect  and  imperfect.  The 
perfeft  chord  is  that  which  we  have  lately  defcribed  ; 
which  is  compofed  of  the  fundamental  found  below, 
of  its  third,  is  fifth,  and  its  octave  :  they  are  likewife 
fubdivided  into  major  and  minor,  according  as  the 
thirds  which  enter  into  their  compoiition  are  flat  or 
fharp  :  (See  Interval.)  Some  authors  likewife 
give  the  name  of  perfeft  to  all  chords,  even  to  dilfo- 
nances,  whofe  fundamental  founds  are  btlow.  Im- 
perfect chords  are  thofe  in  which  the  fixth,  inftead  of 
the  fifth,  prevails,  and  in  general  all  thofe  whofe  low- 
eft  are  not  their  fundamental  founds.  Thefe  deno- 
minations, which  had  been  given  before  the  fundamen- 
tal bafs  was  known,  are  now  moft  unhappily  applied  : 
thofe  of  chords  dire  ft  and  reverfed,  are  much  more 
fuitable  in  the  fame  fenfe. 

Chords  are  once  more  divided  into  confonances  and 
dilfonances.  The  chords  denominated  confonances f 
are  the  perfect  chord,  and  its  derivatives  :  every 
other  chord  is  a  diffqnance. 

A  table  of  both,  according  to  the  fyftem  of  M.  Ra- 
meau,  may  be  feen  in  Rouileau's  Mufical  Dictionary, 
vol.  I.  p.  27. 

After  the  table  to  which  our  readers  have  been  re- 
mitted, Royfleau adds  the  following obfervations,  which 
are  at  the  fame  time  fo  j  uft  and  fo  important,  that  we 
ihould  be  very  Horry  if  they  efcape  the  reader's  atten- 
tion. 

At  the  words  harv:o?iy,  fundame?ital  bafs,  compac- 
tion, &c.  he  promifes  to  treat  concerning  the  manner 
of  uling  all  the  chords  to  form  regular  harmony  ;  and 
only  adds,  in  this  place,  the  fubfequent  reflections. 

1.  It  is  a  capital  error  to  imagine,  that  the  methods 
of  inverting  the  fame    chord  are  in  all  cafes  equally 
eligible    for   the  harmony   and     for   the   expreflion. 
There  is  not  one  of  thefe  different  arrangements  but 
had  its  proper  character.     Every   one  feels   the  con- 
traft  between  the  foftnefs   of  the  falie  fifth,  and    the 
grating  found  of  the  tritone,  though  the  one  of  thefe 
intervals  is  produced  by    a  method  of  inverting  the 
other.     With  the  feventh  diminifhed,  and  the  fecond 
redundant,  the  cafe  is  the  fame  with  the  interval  of  the 
fecond  in  general  ufe,  and  the  feventh.     Who  does 
not  feel  how  much  more  vocal  and  fonorous  the  fifth 
appears  when  compared  with  the  fourth  ?     The  chord 
of  the  great  fixth,  and  that  of  the  leffer  fixth  minor, 
are  two  forms  of  the  fame  fundamental  chord:    but 
how  much  lefs  is  the  one  harmonious  than  the  other  ? 
On  the  contrary,  the  chord  of  the  leffer  fixth  major  is 
much  more  plealing  and  cheerful  than  that  of  the  falfe 
fifth.     And  only  to  mention  the  moft  limple  of  all 
chords,  reflect  on  the  majefty    of  the  perfect  chord, 
the  fweetnefsof  that  which  is  called  the  chord  of  the 
fixth,  and  the  infipidity  of  that  which  is  compofed  of 
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Chords  a  fixtli  and  a  fourth  ;  all  of  them,  however,  compo- 
fed  of  the  fame  founds.  In  general,  the  redundant 
intervals,  the  fharps  in  the  higher  part,  are  proper  by 
their  feverity  to  exprefs  violent  emotions  of  mind, 
fuch  as  anger  and  the  rougher  paffions.  On  the  con- 
trary, flats  in  the  higher  parts,  and  diminifhed  inter- 
vals, form  a  plaintive  harmony,  which  melts  the  heart. 
There  are  a  multitude  of  finiilar  obfervations,  of 
which  when  a  mufician  knows  how  to  avail  himfelf, 
he  may  command  at  will  the  affections  of  thofe  who 
hear  him. 

2.  The  choice  of  ample  intervals  is  fcarcely  of  lefs 
importance  than  that  of  the  chords,  with  regard  to 
the  ftations  in  which  they  ought  to  be  placed.  It  is, 
for  inftance,  in  the  lower  parts  that  the  fifth  and  oc- 
tave ihould  be  ufed  in  preference ;  in  the  upper  parts, 
the  third  andfixth  are  more  proper.  If  you  tranfpofe 
this  order,  the  harmony  will  be  ruined  even  tho'  the 
fame  chords  are  preferved. 

3.  In  a  word,  the  chords  are  rendered  ftill  more 
harmonious,  by  being  approximated  and  only  divided 
by  the  fmallefl  practicable  intervals,  which  are  more 
l'uitable  to  the  capacity  of  the  ear  than  fuch  as  are  re- 
mote. This  is  what  we  call  contracting  the  harmony, 
an  art  which  few  compofers  have  fkill  and  abilities 
enough  to  put  in  practice.  The  limits  in  the  natural 
compafs  of  voices,  afford  an  additional  reafon  for  lef- 
fening  the  diftance  of  the  intervals,  which  compofe 
the  harmony  of  the  chorus,  as  much  as  poifible.  We 
may  affirm,  that  a  chorus,  is  improperly  compofed, 
when  the  diftance  between  the  chords  increafes  ;  when 
thole  who  perform  the  different  parts  are  obliged  to 
fcream ;  when  the  voices  rife  above  their  natural  ex- 
tent, and  are  fo  remotely  diftant  one  from  the  other 
that  the  perception  of  harmonical  relations  between 
them  is  loft. 

We  fay  likewife,  that  an  inftrument  is  in  concord 
when  the  intervals  between  its  fixed  founds  are  what 
they  ought  to  be  ;  we  fay  in  this  fenfe,  that  the  chords 
of  an  inftrument  are  true  or  falfe,  that  it  preferves  or 
does  not  preferve  its  chords.  The  fame  form  of fpeak- 
ing  is  ufed  for  two  voices  which  ling  together,  or  for 
two  founds  which  are  heard  at  the  fame  time,  whether 
in  unifon  or  in  parts. 

Chords,  or  Cords,  of  Mufical  inftruments,  are 
firings,  by  the  vibration  of  which  the  fenfation  of  found 
is  excited,  and  by  the  divilions  of  which  the  feveral 
degrees  of  tone  are  determined. 

CHORDEE,  in  medicine  and  furgery,  a  fymptom 
attending  a  gonorrhoea,  conlifting  in  a  violent  pain 
under  the  frenum,  and  along  the  duit  of  the  urethra 
during  the  erection  of  the  penis,  vnich  is  incurvated 
downwards.  Thefe  erections  are  frequent  and  invo- 
luntary. 

CHOREA  Sancti  Viti.     See  Virus's  Dance. 

CHOREPISCOPUS,  an  officer  in  the  ancient 
church,  about  whofe  function  the  learned  are  ex- 
tremely divided,  The  word  comes  from  ^,«poc,  a  re- 
gion, little  country,  and  stt/o-ko^toc,  a  bifhop,  or  over- 
feer. 

The  chorepifcopi  were  fuffragan  or  local  bifhops, 
holding  a  middle  rank  between  bifhops  and  prefbyters, 
and  delegated  to  exercife  epifcopal  jnrifdiction  within 
certain  diftricts,  when  the  boundaries  of  particular 
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churches,  over  with  feparate  bifhops  prefided,  were  Chorepif- 
confiderably  enlarged.     It  is  not  certain  when  this  of-      copus 
fice  was  firft  introduced:  fome  trace  it  to  the  clofe  of         fl 
the  firft  century  ;    others  tell  us,    that  chorepifcopi    GhoJus'  ^ 
were  not  known  in  the  eaft  till  the  beginning  of  the 
fourth  century  :  and  in  the  weft  about  the  year  439. 
They  ceafed  both  in  the    eaft  and   weft  in  the  tenth 
century. 

Chorepiscopus  is  alfo  the  name  of  a  -dignity  ftill 
fubfifting  in  fome  cathedrals,  particularly  in  Ger- 
many ;  lignifying  the  fame  with  chori  epifcopus,  or 
"  bifhop  of  the  choir."  The  word,  in  this  fenfe,  does 
not  come  from  xaf"h  P^ace  >  but  ^of  of,  quoir,  &c.  In 
the  church  of  Cologne,  &c.  the  firft  chanter  is  called 
choreplfcopus. 

CHOREUS,  Xops/©^,  a  foot  in  the  ancient  poetry, 
more  commonly  called  trochleas.     SeeTROCHEE. 

CHORIAMB  US,  in  ancient  poetry,  a  foot  con- 
fifting  of  four  fyllables,  whereof  the  firft  and  laft  arc 
long,  and  the  two  middle  ones  are  fhort ;  or,  which 
is  the  fame  thing,  it  is  made  up  of  a  trochseus  and 
iambus  ;  fuch  is  the  word  nobilitas. 

CHORION,  in  anatomy,  the  exterior  membrane 
which  invefts  thefoetus  in  the  uterus.     See  Foetus. 

CHOROBAEA,  or  Chsrobates,  a  kind  of  wa- 
ter level  among  the  ancients,  of  the  figure  of  the  let- 
ter T,  according  to  Vitruvius's  defcription. 

CHOROGRAPHY,  the  art  of  making  a  map  of 
fome  country  or  province. 

Chorography  differs  from  geography,  as  the  de- 
fcription of  a  particular  country  is  different  from  that  of 
the  whole  earth;  and  from  topography,  as  the  de- 
fcription of  a  country  is  different  from  that  of  a  town 
or  dlftrict.  See  the  articles  Geography,  Topogra- 
phy, and  Map. 

CHOROIDES,  or  Choroeides,  in  anatomy,  a 
term  applied  to  feveral  parts  of  the  body  ;  bearing  fome 
refemblance  to  the  chorion.  The  word  is  formed  from 
^op/ov,  chorion,  and  s;JV,  likenefs. 

Choroides  is  particularly  ufed  for  the  inner  mem- 
brane which  immediately  invefts  the  brain;  fo  called 
as  being  intermingled  with  a  great  number  of  blood- 
veffels,  like  the  chorion  :  but  more  ufually  denominated 
the  pia  mater,  or  meninx  tenuis. 

Plexus  or  Lads  Choroides,  is  a  knot  of  veins  and 
arteries  in  the  anterior  ventricle  of  the  brain,  woven 
out  of  the  branches  of  the  carotid. 

Choroides  is  alfo  applied  to  the  inner  and  pofte- 
rior  tunic  of  the  eye,  immediately  under  the  fcleroti- 
ca.  It  is  foft,  thin,  and  black  ;  and  its  inner  or 
concave  furface  is  very  fmooth  and  polithed.  It  has 
its  name  from  its  being   interfperfed  with  veffels. 

CHORUS,  in  dramatic  poetry,  one  or  more  per- 
fons  prefent  on  the  ftage  during  the  representation, 
and  fuppofed  to  be  by-ftanders  without  any  fhare  in 
the  action. 

Tragedy  in  its  origin  was  no  more  than  a  fingle 
chorus,  who  trod  the  ftage  alone,  and  without  any 
actors,  finging  dithyrambics  or  hymns  in  honour  of 
Bacchus.  Thefpis,  to  relieve  the  chorus,  added  an 
actor,  who  rehearfed  the  adventures  of  fome  of  their 
heroes  ;  and  iSfchylus,  finding  a  fingle  perfon  too  dry 
an  entertainment,  added  a  fecond,  at  the  fame  time 
reducing  the    finging  of  the  chorus,  to  make  more 
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Chorus,    room  for  the  recitation.     But  when  once  tragedy  be- 
ll        gan  to  be  formed,  the  recitative,  which  at  firft  was  in- 
Chofroes.  tended  only  as  an  acceflbry  part  to  give  the  chorus  a 
"~ v         breathing  time,  became  a  principal  part   of  the  trage- 
dy.    At  length,  however,  the  chorus  became  inferted 
and  incorporated  into  the  action  :  fometimes  it  was  to 
Speak  ;  and  then  their  chief,  whom  they  called  corjr- 
phaus,  fpoke  in  behalf  of  the  reit :  the  finging  was 
performed  by  the  whole  company  ;  fo  that  when  the 
coryphaeus  {truck  into  a  fong,  the  chorus  immediately 
joined  him. 

The  chorus  fometimes  alfo  joined  the  actors  in  the 
courfe  of  the  representation,  with  their  plaints  and  la- 
mentations on  account  of  any  unhappy  accidents  that 
befel  them :  but  the  proper  function,  and  that  for 
•which  it  feemed  chiefly  retained,  was  to  ihow  the  in- 
tervals of  the  acts :  while  the  actors  were  behind  the 
Scenes,  the  chorus  engaged  the  Spectators  ;  their  fongs 
ufually  turned  on  what  was  exhibited,  and  were  not 
to  contain  any  thing  but  what  was  fuited  to  the  Sub- 
ject, and  had  a  natural  connection  with  it ;  fo  that  the 
chorus  concurred  with  the  actors  for  advancing  the  ac- 
tion. In  the  modern  tragedies  the  chorus  is  laid  alide, 
and  the  fiddles  Supply  its  place  M.  Dacier  looks  on 
this  retrenchment  as  of  ill  confequence,  and  thinks  it 
robs  tragedy  of  a  great  part  of  its  luftre  ;  he  therefore 
judges  it  necellary  to  re-eitablith  it,  not  only  on  ac- 
count of  the  regularity  of  the  piece,  but  alfo  to  cor- 
rect, by  prudent  and  virtuous  reflections,  any  extrava- 
gances that  might  fall  from  the  mouths  of  the  actors 
when  under  any  violent  paffion. 

M.  Dacier  obferved  alfo,  that  there  was  a  chorus, 
©r  grex,  in  the  ancient  comedy  :  but  this  isfuppreifed 
in  the  new  comedy,  becauSe  it  was  uSed  to  reprove 
vices  by  attacking  particular  perSons  ;  as  the  chorus  of 
the  tragedy  was  laid  aiide  to  give  the  greater  pro- 
bability to  thofe  kinds  of  intrigue  which  require  fe- 
crecy. 

Chorus,  in  mufic,  is  when,  at  certain  periods  of 
a  fong,  the  whole  company  are  to  join  the  finger  in 
repeating  certain  couplets  or  verfes. 

CHOSE,  (Fr.)  "a.  thing;"  uSed  in  the  common 
law  with  divers  epithets ;  as  ckofe  local,  chofe  tranjitory, 
and  chofe  in  action.  Chofe  local  is  Such  a  thing  as  is 
annexed  to  a  place,  as  a  mill  and  the  like  ;  chofe  tran- 
sitory, is  that  thing  which  is  moveable,  and  may  be  ta- 
ken away,  or  carried  from  place  to  place ;  and  chofe 
in  action  is  a  thing  incorporeal,  and  only  a  right,  as  an 
obligation  for  debt,  annuity,  &c.  And  generally  all 
caufes  of  fuit  for  any  debt,  duty,  or  wrong,  are  to  be 
accounted  chofes  in  action  :  and  it  feems,  chofe  in  ac- 
tion may  be  alfo  called  chofe  in  fafperice  ,•  becaufe  it 
hath  no  real  exiftence,  or  being,  nor  can  properly  be 
laid  to  be  in  our  poiTtflion. 

CHOSP..OES  I.  the  Great,  king  of  Perfia,  after 
his  father  Cabades,  A.  D.  532.  He  made  peace  with 
the  Romans  ;  but  broke  it  the  third  year,  and  forced 
Juftinian  to  a  disadvantageous  peace.  Afterward,  he 
was  So  Swelled  with  his  victories,  as  to  bid  the  empe- 
ror's amba(Tador  follow  him  for  audience  to  Caefarea  : 
but  Tiberius  Sent  an  army  under  Juftinian  ;  who  made 
himfelf  matter  of  the  country,  and  put  Chofroes  to 
death  in  586. 

Chosroes  II.     His  fubjects  put  his  father  Hormif- 
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das  in  prifon,  and  the  Son  upon  the  throne  of  Perfia.  Choas 
He  ufed  his  father  tenderly  at  firil ;  but  afterwards 
caufed  him  to  be  put  to  death.  This,  together  with 
his  killing  fome  or' the  nobility,  obliged  him  to  fly  :  he 
gave  his  horfe  the  bridle,  which  carried  him  into  a 
town  of  the  Romans,  where  Maurieius  the  emperor 
received  him  kindly,  and  fent  an  army  under  Narfes, 
which  fet  him  again  upon  the  throne.  He  took  je- 
ruSalem;  aSter  this  he  made  himfelf  matter  of  Libya 
and  Egypt,  and  carried  Carthage.  Heraclius  fued  for 
peace  ;  which  was  offered  him  on  condition,  That  hi 
and  his  fubjecls  fhould  deny  Jefus  Chrift  :  Hereupon  He- 
raclius attacked  him  with  fuccefs,  and  put  him  to 
flight.  His  own  foil  purfued  him,  and  he  was  ftarved 
in  prifon  in  627. 

CHOUCH,  in  ornithology,  the  trivial  name  of  a 
Species  of  Corvus. 

CHOUS,  in  the  eaftern  military  orders,  the  title 
of  the  meffengersof  the  divan  of  Janifaries.  There  are 
feveral  degrees  of  honour  in  this  poft.  When  a  perfon 
is  firft  advanced  to  it,  he  is  called  a  cnchuk,  or  little 
chous  ;  after  this  he  is  advanced  to  be  the  alloy  chous  ; 
that  is,  the  melfenger  of  ceremonies  ;  and  from  this, 
having  paffed  through  the  office  of  j>etelma,  or  procu- 
rator of  the  effects  of  the  body,  he  is  advanced  to  be 
the  bas  chous. 

CHOWDER-beer,  a  provincial  phrafe  of  Devon- 
Shire, in  England,  denoting  a  cheap  and  ealily  prepared 
drink,  highly  commended  for  preventing  the  Scurvy  in 
long  voyages;or  for  the  cure  of  it  where  it  may  have  been 
contracted.  It  is  prepared  in  the  following  manner  : 
Take  twelve  gallons  of  water,  in  which  put  three 
pounds  and  a  half  of  black  Spruce:  boil  it  for  three 
hours,  and  having  taken  out  the  fir  or  Spruce,  mix 
with  the  liquor  Seven  pounds  of  melaiies,  and  jult 
boil  it  up  ;  Strain  it  through  a  Sieve,  and  when  milk 
warm  put  to  it  about  four  Spoonfuls  oS  yeft  to  work 
it.  In  two  or  three  days  flop  the  bung  of  the  cafk; 
and  in  five  or  fix  days,  when  fine,  bottle  it  for  drinking. 
Two  gallons  of  melaiies  are  Sufficient  for  an  hogfhead 
of  liquor;  but  if  melalTes  cannot  be  procurod,  treacle 
or  coarfe  fugar  will  anfwer  the  purpofe. 

CHREMNITZ,  the  principal  of  the  nine-towns  in 
Upper  Hungary,  Situated  about  68  miles  north- caft 
of  Prefburg,  and  fubject  to  the  houfe  of  Auftria.  E. 
Long.    19.  N.  Lat.  48.  4J. 

CHRENECRUDA,  a  term  occurring  in  writers 
of  the  middle  age,  and  expreffing  a  cuftom  of  thofe 
times  ;  but  its  Signification  is  doubtful.  It  is  men- 
tioned inLege  Salica,  Tit.  61.  which  fays,  he  who  kills 
a  man,  and  hath  not  wherewithal  to  Satisfy  the  law  or 
pay  the  fine,  makes  oath  that  he  has  delivered  up  every 
thing  he  was  poiTelTed  of;  the  truth  of  which  muff  be 
confirmed  by  the  oaths  of  1 2  other  perfons.  Then  he 
invites  his  next  relations  by  the  father's  fide  to  pay 
off  the  remainder  of  the  fine,  having  firft  made  over 
to  them  all  his  effects  by  the  following  ceremony.  He 
goes  into  his  houfe,  and  taking  in  his  hand  a  Small 
quantity  of  dufl  from  each  of  the  four  corners,  he  re- 
turns to  the  door,  and  with  his  face  inwards  throws 
the  dult  with  his  left  hand  over  his  (boulders  upon  his 
neareft  of  kin.  Which  done,  lie  ft  rips  to  his  fhirt  ; 
and  coming  out  with  a  pole  in  his  hand,  jumps  over 
the  hedge.     His  relations,  whether  one  or  feveral,  are 
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upon  this  obliged  to  pay  off  the  compofuion  for  the 
murder.  And  if.th.efe  (or  any  one  of  them)  are  not 
able  to  pay,  iterumfuper  ilium  chrenecruda,  qui '•  pauper  ior 
eft,  j aflat i  et  ille.  totam  legem  componat.  Whence  it  ap- 
pears, that  chreuecrudajaclare,  is  the  fame  with  throw- 
ing the  duft,  gathered  from  the  four  corners  of  the 
houle.  Goldaftus  and  Spelman  translate  it  viridem 
herbam,  "  green  grafs,"  from  the  Gevmangrue/i  kraut, 


a 


or  from  the  Dutch ^ 


roen, 


'green,"  andgruid,  "grafs. 


Wendelinus  is  of  a  contrary  opinion,  who  thinks  that 
by  this  wovd.de/iotari  purificatiouis  approbatio/iem,  from 
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in,  * 


'  pure,  chafte,  clean  ;"and  keure/i,  "  to  prove 


of 
in 
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fo  that  it  mufl  refer  to  the  oaths  of  the  twelve  jurors. 
Be  this  as  it  will,  Icing  Childebert  reformed  this  law 
by  a  decree,  chap.  15.  both  becaufe  it  favoured  of 
pagan  ceremonies,  and  becaufe  feveral  perfons  were 
thereby  obliged  to  make  over  all  their  effects  :  De 
chre/iecrudalex  quam  paga/iorum  tempore obfervaba/it ,de- 
hiceps  nu/iquam  valeat,  quia  per  ipfa/n  cecidit  multorum 
poteftas. 

CHRISM  (from  xf,a>,  1  anoint),  oil  confecrated  by 
the  bifhop,  and  ufed  in  the  Romifh  and  Greek  churches, 
in  the  adminiftration  of  baptifm,  confirmation,  ordi- 
nation, and  extreme  unction,  which  is  prepared  on 
holy  Thurfday  with  much  ceremony.  In  Spain  it  was 
anciently  the  cuflom  for  the  bilhop  to  take  one  third 
of  a  fol  for  the  chrifm  distributed  to  each  church,  on 
account  of  the  balfam  that  entered  its  compofuion. 

Du  Cange  obferves,  that  there  are  two  kinds 
chrifm  ;  the  one  prepared  of  oil  and  balfam,  ufed 
baptifm,  confirmation,  and  ordination ;  the  other 
oil  alone,  confecrated  by  the  bifhop,  ufed  anciently 
for  the  catechumens,  and  ftill  in  extreme un&ion.  The 
Maronites,  before  their  reconciliation  with  Rome,  be- 
fides  oil  and  ballam,  ufed  mufk,  faffron,  cinnamon, 
rofes,  white  frankincenfe,  and  feveral  other  drugs  men- 
tioned by  Rynaldus,  in  1541,  with  the  dofes  of  each. 
The  Jefuit  Dandini,  who  went  to  mount  Libanus  in 
quality  of  the  pope's  nuncio,  ordained,  inafynodheld 
therein  1596,  that  chrifm  for  the  future  mould  be 
made  only  of  two  ingredients,  oil  and  balfam  ;  the  one 
reprefenting  the  human  nature  of  Jefus  Chrift,  the 
other  his  divine  nature.  The  action  of  impofing  the 
chrifm  is  called  chrifmation  :  this  the  generality  of  the 
Romifh  divines  hold  to  be  the  next  matter  of  the  fa- 
crament  of  confirmation. 

The  chrifmation  in  baptifm  is  performed  by  the 
prieft;  that  in  confirmation  by  the  bilhop ;  that  in 
ordination,  &c.  is  more  ufually  flyled  unflion. 

Chrism  Pence,  Chrismatis  Denarii,  or  Chrismales 
Denarii,  a  tribute  anciently  paid  to  the  bilhop  by  the 
parifh-clergy,  for  their  chrifm,  confecrated  at  Eafter 
for  the  enfuing  year:  this  was  afterwards  condemned 
as  fimoniacal. 

CHRISOM,  Chrismale,  was  anciently  the  face- 
cloth or  piece  of  linen  laid  over  the  child's  head  when 
it  was  baptized.  Whence,  in  the  bills  of  mortality, 
children  who  die  in  the  mouth  are  called  chrifoms.  The 
time  between  the  childV  birth  and  baptifm  was  alfo 
called  chrifomus 


I  anoint."  Sometimes  the  word  Chrift  is  ufed  Singly, 
by  way  of  antonoviafts,  to  denote  a  perfon  fent  from 
God,  as  an  anointed  prophet,  king,  or  prieft. 

Order  of  Christ,  a  military  order,  founded  by  Dio- 
nyfiusl.  king  of  Portugal,  to  animate  his  nobles  againfl 
the  Moors. — The  arms  of  this  order  are  gules,  patri- 
archal crofs,  charged  with  another  crofs  argent:  they 
had  their  reiidence  at  firft  at  Caftromarin  ;  afterwards 
they  removed  to  the  city  of  Thomar,  as  being  nearer 
to  the  Moors  of  Andaluha,  and  Eftremadura. 

Christ  is  alfo  the  name  of  a  military  order  in  Li- 
vonia, inftituted  in  1205  by  Albert  bilhop  of  Riga. 
The  end  of  this  inftitution  was  to  defend  the  new 
Chriftians,  who  were  converted  every  day  in  Livonia, 
but  were  perfecuted  by  the  heathens.  They  wore  on 
their  cloaks  a  fword  with  a  crofs  over  it,  whence  they 
were  alfo  denominated  brothers  of  the  fword. 

CuRisT-Burgh,  a  town  of  Poland,  near  the  lake 
Draufen,  and  about  three  Polifh  miles  from  Marien- 
burgh. 

CiiRisr-Church,  a  borough-town  of  Hampfhire,  in 
England,  go  miles  fouth-weft  of  Wincheiter,  near  the 
fea-coaft.  W.  Long.  2.  N.  Lat.  50.  40.  It  fends  two 
members  to  parliament. 

CHRisT-7hom,  in  botany.     SeeRnAMNUs. 

CHRISTIAN.  See  Christianity  and  Chri- 
stians. 

Moft  Christian  King,  one  of  the  titles  of  the  king 
of  France. 

The  French  antiquariest  race  the  origin  of  this  ap- 
pellation up  to  Gregory  the  Great,  who,  writing  a 
letter  to  Charles  Martel,  occafionally  gave  him  that 
title,  which  his  fuccellbrs  have  fince  retained. 

Christian  Religion,  that  inftituted  by  Jefus  Chrifi. 
See  Christianity. 

CHRISTIANITY,  the  religion  of  Chriftians. 
word  is  analogically  derived,  as  other  abftraefs 
their  concretes,  from  the  adjective  Chrift ian. 
again  is  derived  from  the  name  X^o?,  Chriftus, 
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the  word  x?"**  I  anoint.  Chrift  is  called  the  anointed y 
from  a  cuftom  which  extenfively  prevailed  in  anti-  - 
quity,  and  was  originally  faid  to  be  of  divine  inftitu- 
tion, of  anointing  perfons  in  the  facerdotal  or  regal, 
character,  as  a  public  fignal  of  their  confecration  to 
their  important  offices,  and  as  a  teftimony  that  hea- 
ven itfelf  was  the  guarantee  of  that  relation  which 
then  commenced  between  the  perfons  thus  confecra- 
ted and  their  fubordinates. 

The  difciples  of  Jefus,  after  the  death  of  their  teach-  By  what 
er,  had  for  fome  time  been  called  Nazarenes,  from  name  the 
Nazareth  in   Galilee  where  he  dwelt;  which  after- 
wards became   the   defignation  of  a  particular   feci. 
They,  who  adopted  the  principles  and  profeffed  the 
religion  which  he  taught,  were  firft  difiinguifhed  by 
the  name  of  Chriftians  at  Antioch.     That  profeflion, 
and  thofe  doctrines,  we  now  proceed  to  delineate  with 
as  much  perfpicuity  as  the  limits  of  our  plan  will  ad- 
mit, yet  with  the  concifenefs  which  a  work  fo  multi-  . 
form  and  extenfive  requires. 

When  a  Chriflian  is  interrogated  concerning  the  Delineate 
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CHRIST,  an  appellation  fynonymous  with  MeJJiah,     nature  and  foundation  of  his  faith  and  practice,  his  ul-  on  of  Chri 


nfually  added  to  Jefus:  and,  together  therewith,  de- 
nominating the  Saviour  of  the  world.     See  Christi- 
anity and  Messiah. 
Thc.word^p/c@«fignines^»c>/«/^from^p/&>/«r/«^ 


timate  reference,  his  laft  appeal,  is  to  the  facts,  the  SHanity. 
doctrines,  and  the  injunctions,  contained  in  the  books 
of  the  Old  and  New  Teftament.     From  thefe,  there- 
fore, and  from  thefe  alone,  mult  every  fair  account,  or 
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the  materials  of  which  it  is  compofed,  be  extracted  or 
deduced.  Other  formularies,  or  confeffions  of  faith, 
"'may,  according  to  the  Chriftian,  deferve  more  or  lefs 
attention,  as  they  are  more  or  lefs  immediately  con- 
tained or  implied  in  the  fcriptures.  But  whatever  is 
not  actually  expreffed  in,  or  deduced  by  fair  and  ne- 
ceflary  confequence  from,  thefe  writings,  muil  be  re- 
garded as  merely  human;  and  can  have  no  other  title 
to  our  adent  and  obfervation  than  what  they  derive 
from  their  conformity  with  the  fcriptures,  with  the 
dictates  and  feelings  of  a  reformed  and  cultivated 
mind,  or  with  thofe  meafures  which  are  found  expe- 
dient and  ufeful  in  human  life.  But  as  thofe  books, 
from  whence  the  Chriftian  inveftigates  his  principles  of 
belief  and  rules  of  conduct,  have  been  variou  fly  inter- 
preted by  different  profeiTors  and  commentators,  thefe 
diversities  have  given  birth  to  a  multiplicity  of  diffe- 
-  rent  feels.  It  cannot,  therefore,  be  expected,  that 
any  one  who  undertakes  to  give  an  account  of  Chri- 
ftianity,  fhould  comprehend  all  the  writings  and  opi- 
nions which  have  been  propagated  and  exhibited  by 
hiftorical,  fyftematical,  or  polemical  authors.  Thefe, 
if  at  all  contained  in  fuch  a  work  as  this,  mould  be 
ranged  under  their  proper  articles,  whether  fcientifical, 
controveriial,  or  biographical .  It  is  our  prefent  bu- 
finefs,  if  poflible,  to  confine  ourfelves  to  adetail  of  fuch 
facts  and  doctrines  as  in  the  drift  and  primitive  fenfe 
of  the  word,  are  catholic,  or  in  other  expreffions,  to 
fuch  as  uniformly  have  been,  and  ftill  are,  recognifed 
and  admitted  by  the  whole  body  of  Chriftians. 
Account  of  We  have  already  faid  that  thefe,  or  at  leaft  the 
Chriftiani-  greateft  number  of  them,  appeal  to  the  fcriptures  of 
ty,  whence  the  Old  and  New  teftament  as  the  ultimate  ftandard, 
deducible.  the  only  infallible  rule  of  faith  and  manners.  If  you 
afk  them,  by  what  authority  thefe  books  claim  an  ab- 
folute  right  to  determine  the  confeiences  and  under- 
ftandings  of  men  with  regard  to  what  they  fhould  be- 
lieve and  what  they  mould  do  ?  they  will  anfweryou, 
that  all  fcripture,  whether  for  doctrine,  correction,  or 
reproof,  was  given  by  immediate  infpiration  from 
s  God. 
The  nature  if  again  you  interrogate  them  how  thofe  books, 
of  its  evi-  which  they  call  Scripture,  are  authenticated  ?  they  re- 
ply, that  the  evidences  by  which  the  Old  and  New 
Teftament  are  proved  to  be  the  Word  of  God,  are 
either  external  or  internal.  The  external  may  again 
be  divided  into  direct  or  collateral.  The  direct  evi- 
dences are  fuch  as  arife  from  the  nature,  confiftency, 
and  probability,  of  the  facts ;  and  from  the  fimplicity, 
uniformity,  competency,  and  fidelity,  of  the  teftimonies 
by  which  they  are  fupported.  The  collateral  evidences, 
are  either  the  fame  occurences  fupported  by  Hea- 
then teftimonies,  or  others  which  concur  with  and 
corroborate  the  hiftory  of  Chriftianity.  .  Its  internal 
evidences  arife  either  from  its  exact  conformity  with 
the  character  of  God,  from  its  aptitude  to  the  frame 
and  circumftances  of  man,  or  from  thofe  fupernatural 
convictions  and  affiftances  which  are  impreffed  on  the 
mind  by  the  immediate  operation  of  the  divine  Spirit. 
Thefe  can  only  be  mentioned  in  a  curfory  manner  in 
a  detail  fo  concife  as  the  prefent. 

Such  facts  as  are   related  in  the  hiftory  of  his  reli 
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it  is,  that,  by  a  feries  of  antecedents  and  confequen- 
ces,  they  corroborate  each  other,  and  form  a  chain 
which  cannot  be  broken  but  by  an  abfolute  fubver- 
fion  of  all  hiftorical  authenticity.  Nor  is  this  all :  for, 
according  to  him,  the  facts  on  which  Chriftianity  is 
founded,  not  only  conftitute  a  feries  of  themfclves, 
but  are  likewife  in  feveral  periods  the  beft  refources 
for  fupplying  the  chafms  in  the  hiftory  of  our  nature, 
and  preferving  the  tenor  of  its  annals  entire.  The 
facts  themfelves  are  either  natural  or  fupernatural. 
By  natural  facts  we  mean  fuch  occurrences  as  happen 
or  may  happen  from  the  various  operations  of  mecha- 
nical powers,  or  from  the  interpofition  of  natural 
agents  without  higher  affiftants.  Such  are  all  the  com- 
mon occurrences  of  hiftory,  whether  natural,  biogra- 
phical, or  civil.  By  fupernatural  facts,  we  mean  fuch 
as  could  not  have  been  produced  without  the  interpo- 
fition of  Deity,  or  at  leaft  of  powers  fuperior  to  the 
laws  of  mechanifm  or  the  agency  of  embodied  fpirits. 
Among  thefe  may  be  reckoned  the  immediate  change 
of  water  into  wine,  the  inftantaneous  cure  of  difeafes 
without  the  intervention  of  medicine,  the  refufcitation 
of  the  dead,  and  others  of  the  lame  kind.  In  this  or- 
der of  occurrences  may  likewife  be  numbered  the  ex- 
ertions and  exhibitions  of  prophetic  power,  where  the 
perfons  by  whom  thefe  extraordinary  talents  were 
difplayed  could  neither  by  penetration  nor  conjecture 
unravel  the  mazes  of  futurity,  and  trace  the  events  of 
which  they  fpoke  from  their  primary  caufes  to  their 
remote  completions.  So  that  they  muft  have  been 
the  paffive  organs  of  fome  fuperior  Being,  to  whom 
the  whole  concatenation  of  caufes  and  effects  which 
operate  from  the  origin  to  the  confummation  of  na- 
ture, was  obvious  at  a  glance  of  thought. 

It  has  already  been  hinted,  that  the  facts  which  we 
have  called  natural,  not  only  agree  with  the  analogy 
of  human  events,  and  corroborate  each  other,  but  in 
a  great  many  emergencies  nobly  illuftrate  the  hiftory 
of  nature  in  general.     For  this  a  Chriftian  mis-fit  offer 
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gion,  the  Chriftian  affert   to    be  not   only    conliftent 
each  with  itfelf,  but  likewife  one  with  another.    Hence 


one  inftance,  of  which  philofophy  will  not  perhaps  be  hiftory. 
able  to  produce  any  tolerable  folution,  without  having 
recourfe  to  the  facts  upon  which  Chriftianity  is  founded. 
For  if  mankind  were  originally  defcended  from  one 
pair  alone,  how  fhould  it  have  happened  that  long  be- 
fore the  date  of  authentic  hiftory  every  nation  had 
its  own  diftinct  language?  Or  if  it  be  fuppofed,  as 
fome  late  philofophers  have  maintained,  that  man  is 
an  indigenous  animal  in  every  country  ;  or,  that  he 
was  originally  produced  in,  and  created  for,  each  par- 
ticular foil  and  climate  which  he  inhabits  ;  ftill  it  may 
be  demanded,  whence  the  prodigious  multiplicity,  the 
immenfe  diverfity,  of  languges  ?  Is  the  language  of 
every  nation  intuitive,  or  were  they  dictated  by  exi- 
gencies, and  eftablifhed  by  convention  ?  If  the  laftof 
thefe  fuppofkions  be  true,  what  an  immenfe  period  of 
time  muft  have  paffed  ?  How  many  revolutions  of  ma- 
terial and  intellectual  nature  muft  have  happened  ? 
What  acceffions  of  knowledge,  refinement,  civiliza- 
tion, muft  human  intercourfe  have  gained  before  the 
formation  and  eftablifhment  even  of  the  moft  fimple, 
imperfect,  and  barbarous  language?  Why  is  a  period 
fo  vaft,  obliterated  fo  entirely  as  to  efcape  the  retro- 
fpect  of  hiftory,  of  tradition,  and  even  of  fable  itfelf; 
Why  was  the  acquiikion  and  improvement  of  other 

arts 


CHR 


C    71 


Chnftia- 
nity. 


Thisobfcu- 
rity  inex- 
plicable but 
by  the  Mo- 
faic  ac- 
count. 


9 

Miracles 

how  con- 
ducive to 
prove  the 
truth  of 
Chriftiani- 


10 

Prophecy 
evident  by 
its  own  na- 
ture inde- 
pendent of 
its  vehicles. 


arts  fo  infinitely  diftant  from  that  of  language,  that 
the  aera  of  the  latter  is  entirely  loft,  whillt  we  can 
trace  the  former  from  their  origin  through  the  vari- 
ous gradations  of  their  progrefs. 

Thefe  difficulties,  inextricable  by  all  the  lights  of 
hiftory  or  philofophy,  this  more  than  Cimmerian  dark- 
nefs,  is  immediately  diffipated  by  the  Mofaic  account 
of  the  confulion  of  tongues  :  wifely  intended  to  fepa- 
rate  the  tribes  of  men  one  from  another,  to  replenilli 
the  furface  of  the  globe,  and  to  give  its  multiplied  in- 
habitants thofe  opportunities  of  improvement  which 
might  be  derived  from  experiment  and  industry,  va- 
rioufly  exerted,  according  to  the  different  lituations  in 
which  they  were  placed,  and  the  different  employ- 
menus  which  thefe  lituations  dictated.  Thus  the  time 
of  nature's  exiftence  is  limited  to  a  period  within  the 
ken  of  human  intellect.  Thus  whatever  has  happen- 
ed might  have  happened  during  the  prefent  mode  of 
things;  whereas,  if  we  deduce  the  orign  and  diverfity 
of  language  from  a  period  fo  remotely  diftant  as  to  be 
abfolutely  loft,  and  entirely  detached  from  all  the 
known  occurences  and  viciffitudes  of  time,  we  muff 
admit  the  prefent  forms  and  arrangments  of  things 
to  have  fublifted  perhaps  for  a  much  longer  duration 
than  any  mechanical  philofopher  will  allow  to  be  pof- 
fible.  Other  inftances  equally  pregnant  with  convic- 
tion might  be  multiplied  ;  but,  precluded  by  the  limits 
of  our  plan,  we  proceed  to  a  angle  obfervation  upon 
the  facts  which  have  been  termed  fupematural. 

Of  thofe  changes  which  happen  in  fenfible  objects, 
fenfation  alone  can  be  judge.  Reafon  has  nothing  to 
do  in  the  matter.  She  may  draw  conclulions  from 
the  teffimonies  of  fenfe,  but  can  never  refute  them. 
If,  therefore,  oar  fenfes  inform  us  thatfnowis  white, 
in  vain  would  the  molt  learned  and  fubtile  philofopher 
endeavour  to  convince  us  that  it  was  of  a  contrary 
colour.  He  might  confound  us,  but  never  could  per- 
fuade  us.  Such  changes,  therefore,  as  appear  to  hap- 
pen in  feniible  objects,  muff  either  be  real  or  fallaci- 
ous. If  real,  the  miracle  is  admitted  ;  if  falacious, 
there  muff  be  a  caufe  of  deception  equally  unaccount- 
able from  the  powers  of  nature,  and  therefore  equally 
miraculous.  If  the  veracity  or  competency  of  the 
witneffes  be  questioned,  the  Chriftian  anfwers,  that 
they  muff  be  competent,  becaufe  the  facts  which  they 
relate  are  not  beyond  their  capacity  to  determine. 
They  muff  likewife  be  faithful,  becanfe  they  had  no 
fecular  motives  for  maintaining,  but  many  for  fuppref- 
fmg  or  difguifmg,  what  they  teffified.  Now  the  Chri- 
ftian appeals  to  the  whole  feries  of  hiftory  and  expe- 
rience, whether  fuch  a  man  is  or  can  be  found,  as  will 
offer  a  voluntary,  folemn,  and  deliberate  facrince  of 
truth  at  the  lhrine  of  caprice.  But  fuch  facts  as  after 
a  long  continuance  of  time  have  been  found  exactly 
agreeable  to  predictions  formerly  emitted,  muff  fu- 
perfede  the  fidelity  of  teftimony,  and  infallibly  prove 
that  the  event  was  known  to  the  Being  by  whom  it 
was  foretold.  In  vain  has  it  been  urged,  that  prophe- 
cies are  ambiguous  and  equivocal.  For  though  they 
may  prefigure  fubordinate  events,  yet  if  the  grand  oc- 
currences to  which  they  ultimately  relate,  can  alone 
fulfil  them  in  their  various  circumftances,  and  in  their 
utmoft  extent,  it  is  plain,  that  the  Being  by  whom 
they  were  revealed  muff,  have  been  actually  prefcient 
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of  thofe  events,  andmuft  have  had  them  in  view  when  Chriftia- 
the  predictions  were  uttered.     For  this  fee  a  learned     nity. 

and  ingenious  DifTertation  on  the  Credibility  of  Gof-  *" — * ' 

pel-hiftory,  by  Dr  M'Knight;  where  the  evidences 
urged  by  the  Chriftian  in  defence  of  his  tenets,  which 
appear  detached  and  fcattered  through  innumerable 
volumes,  are  aflembled  and  arranged  in  fuch  a  manner 
as  to  derive  ftrength  and  luftre  from  the  method  in 
which  they  are  difpofed,  without  diminilhing  the 
force  of  each  in  particular.  See  alio  the  works  of  Dr 
Hurd  :  confult  likewife  thofe  of  Newton,  Sherlock 
Chandler,  &c.  For  the  evidences  of  thofe  preternatu- 
ral facts  which  have  been  termed  miracles,  the  reader 
may  perufe  a  fhort  but  elegant  and  conclufive  defence 
of  thefe  aftoriiming  phenomena,  in  anfwer  to  Mr  Hume, 
by  the  Rev.  George  Campbell,  D.  D.  „ 

It  muff  be  obvious  to  every    reflecting  mind,  that  Properties 
whether    we  attempt  to  form    the  idea  of  any  religion  common 
a  priori,  or  contemplate  thofe  which  have  been  already  t0. a11  relH 
exhibited,  certain  facts,  principles,  or   data,  muff  be  glons- 
pre-eftabliihed,  from  whence  will  refult  a    particular 
frame  of  mind    and  courfe  of  action  fuitable  to  the 
character  and  dignity  of  that  Being  by  whom   the  re- 
ligion is  enjoined,  and  adapted  to  the  nature  and  litu- 
ation  of  thofe  agents  who  are  commanded  to  obferve 
it.     Hence   Chrijliauity  may  be  divided  into  credenda 
or  doctrines,  and  agenda  or  precepts.  Ia 

As  the  great  foundation  of  his  religion,  therefore,  chriftian 
the  Chriftian  believes  the  exiftence  and  government  theology, 
of  one  eternal  and  infinite  God,  who,  for  ever  re- 
tains in  himfelf  the  caufe  of  his  own  exiftence,  and  in- 
herently poflefles  all  thofe  perfections  which  are  com- 
patible with  his  nature  :  fuch  are,  bis  almighty  power, 
omnifcient  wifdom,  infinite  juftice,  boundlefs  good- 
nefs,  perfect  holinefs,  and  univerfal  prefence.  That 
Jefus  Chrift  is  the  Son  of  God,  in  whom  the  fulnefs 
of  the  Godhead  dwells,  by  whom  he  created  and  go- 
verns the  univerfe,  exercifing  in  his  univerfal  govern- 
ment the  energy  of  the  Holy  Spirit,  and  conducting 
all  his  difpeufations  to  accomplilh  the  deftgns  of  infi- 
nite wifdom  and  benevolence. 

The  Supreme  Being,  though  abfolutely  independent 
and  for  ever  fufficient  for  his  own  beatitude,  was  gra- 
ciously pleafed  to  create  an  univerfe  replete  with  in- 
ferior intelligences,  who  might  for  ever  contemplate 
and  enjoy  his  glory,  participate  his  happinefs,  and  imi- 
tate his  perfections.  But  as  freedom  of  will  is  efTen- 
tial  to  the  nature  of  moral  agents,  that  they  may  co- 
operate with  God  in  their  own  improvement  and  hap- 
pinefs, fo  their  natures  and  powers  are  neceffarily  li- 
mited, and  by  that  conftitution  rendered  peccable. 
This  degeneracy  firft  took  place  in  a  rank  of"  intelli- 
gence fuperior  to  man.  But  guilt  is  never  ftationary. 
Impatient  of  itfelf,  and  curfed  with  its  own  feelings,  it 
proceeds  from  bad  to  worfe,  whilft  the  poignancy  of 
its  torments  increafes  with  the  number  of  its  perpe- 
trations. Such  was  the  fituation  of  Satan,  and  his  apo- 
ftate  angels.  They  attempted  to  transfer  their  tur- 
pitude arid  mifery  toman;  and  were,  alas !  but  too 
fuccefsful.  Hence  the  heterogeneous  and  irreconcile- 
able  principles  which  operate  in  his  nature.  Hence 
that  inexplicable  medley  of  wifdom  and  folly,  of  rec- 
titude and  error,  of  benevolence  and  malignity,  of  fm- 
cerity  and  fraud,  exhibited  through  his   whole  con- 
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Hence  the  darknefs  of  his  underftanding,  the 
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depravity  of  his  will,  the  pollution  of  his  heart,  the  ir- 
regularity of  his  affections,  and  the  abfolute  fubvcriion 
of  his  whole  internal  economy.  Thefe  feeds  of  per- 
dition foon  ripened  into  overt  acts  of  guilt  and  horror. 
Ail  the  hoftilides  of  nature  were  confronted,  and  the 
whole  fublunary  creation  became  a  theatre  of  diforder 
and  mifchief. 

Here  the  Chriflian  once  more  appeals  to  fact  and 
experience.  If  thefe  things  are  fo  ;  if  man  is  the 
velfel  of  guilt  and  the  victim  of  mifery  ;  he  demands 
how  this  conltitution  of  things  can  be  accounted  for  ? 
how  can  it  be  fuppofed,  that  a  being  fo  wicked  and 
unhappy  mould  be  the  production  of  an  infinitely  per- 
fect Creator  ?  He  therefore  inlifts,  that  human  nature 
mull  have  been  difarranged  and  contaminated  by 
fome  violent  fhock ;  and  that,  of  confequence,  without 
the  light  diifufed  over  iheface  of  things  by  Chriftianity, 
ail  nature  muff  remain  an  infcrutable  and  inexplicable 
myflery. 

To  redrefs  thefe  evils,  to  re-eftablim  the  empire  of 
virtue  and  happinefs,  to  reftore  fallen  nature  to  its 
primitive  reclitu.de,  to  purify  from  every  ftain,  to  re- 
move the  guilt  and  deftroy  the  power  of  vice,  the 
Son  of  God,  the  Logos  or  Word,  the  Redeemer  or 
Saviour  of  the  world,  the  Immanuel  or  God  with  us, 
from  whom  Chriftianity  takes  its  name,  and  to  whom 
it  owes  its  origin,  defcended  from  the  bofom  of  his 
Father  ;  was  made  rlefh ;  took  upon  him  the  form 
of  a  fervant ;  ;  endured  a  fevere  probation  in  that 
character  ;  exhibited  a  pattern  of  perfect  righte- 
oufnefs ;  and  at  laft  ratified  his  doctrine,  and  ful- 
ly accompliihed  all  the  ends  of  his  million,  by  a 
cruel,  unmerited,  and  ignominious  death.  Before 
he  left  this  world,  he  delivered  the  doctrine  of  human 
falvation,  and  the  rules  of  human  conduct,  to  his 
apoitles,  whom  he  empowered  to  inftruct  the  world  in 
all  that  concerned  their  eternal  felicity,  and  whom  he 
invefled  with  miraculous  gifts  to  alcertain  the  reality 
of  what  they  taught.  To  them  he  likewife  promifed 
another  comforter,  even  the  Divine  Spirit,  wholhould 
relume  the  darknefs,  confole  the  woes,  and  purify  the 
flains,  of  human  nature.  Having  remained  for  a  part 
of  three  days  under  the  power  of  death,  he  arofe 
again  from  the  grave,  difcovered  himfelf  to  his  dif- 
ciples,  converted  with  them  for  fome  time,  then  re- 
afcended  to  heaven ;  from  whence  the  Chriflian  ex- 
pects him,  according  to  his  promife,  to  appear  as  the 
Sovereign  Judge  of  the  living  and  the  dead,  from 
whofe  award  there  is  no  appeal,  and  by  whofe  fen- 
rence  the  pious  and  the  wicked  fhall  receive  according 
to  their  deeds. 

Soon  after  his  departure  to  the  right  hand  of  his 
Father,  where  he  fits  fupreme  of  all  created  be- 
ings, and  inverted  with  the  abfolute  adminiflration 
of  heaven  and  earth,  the  Spirit  of  grace  and  con- 
folation  defcended  on  his  apoftles  with  vifible  ligna- 
tures  of  divine  power  and  prefence.  Nor  were 
his  falutary  operations  confined  to  them,  but  extend- 
ed to  all  the  rational  world,  who  did  not  by  obflinate 
guilt  repel  his  influences,  and  provoke  him  to  with- 
draw them.  Thefe,  indeed,  were  lefs  confpicuous 
than  at  the  glorious  sera  when  they  were  viiibly  exhi- 
bited in  the  perfons  of  the  apoftles.     But  though  his 
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energy  is  lefs  obfervable,  it  is  by  no  means  lefs  effectual    Chriftia- 
to  all  the  purpofes  of  grace  and  mercy.  mty- 

The  Chriltian  is  convinced,  that  there  is  and  fhall  ~~ v— 
continue  to  be  a  fociety  upon  earth,  who  worihip  God 
as  revealed  in  Jefus  Chrift ;  who  believe  his  doctrines  ; 
who  obferve  his  percepts  ;  and  who  fhall  be  faved  by 
his  death,  and  by  the  ufe  of  thefe  external  means  of 
falvation  which  he  hath  appointed.  Tj 

Thefe   are   few  and   limple.     The    facraments   of  The  exier- 
baptifm  and  the  eucharift,  the  interpretation  and  ap-  nal  means 
plication  of  fcripture,  the  habitual  exercife  of  public  0(  Chnfha- 
and  private  devotion,  are  obviouily  calculated  to  dif-  ni^i w      ' 
fufe  and  promote  the  interefts  of  truth  and  virtue,  by  MomotTve 
fuperinducing  the  falutary  habits  of  faith,  love,  and  re-  0f  their 
pentance.  €nd. 

The  Chriltian  is  firmly  perfuaded,  that  at  the  pe- 
riod which  God  hath  appointed,  and  to  which  the 
purpofes  of  providence  in  the  various  revolutions  of 
progreilive  nature  tend,  the  whole  human  race  fhall 
once  more  iihre  from  their  graves  ;  fome  to  fupreme 
felicity,  in  the  actual  perception  and  enjoyment  of 
their  Creator's  prefence  ;  others  to  that  confummate 
fhame  and  mifery,  which  are  the  native  confequences 
of  their  wickednefs.  I4 

The  two  grand  principles  of  action,  according  to  Chriflian 
the  Chriltian,  are,  The  love  of  God,  which  is  the  love-  morality, 
reign  paflion  in  every  perfect  mind  :  and  the  love  of 
man,  which  regulates  our  actions  according  to  the  va- 
rious relations  in  which  we  ftand,  whether  to  commu- 
nities or  individuals.  This  facred  connection  can 
never  be  totally  extinguifhed  by  any  temporary  injury. 
It  ought  to  fublift  in  fome  degree  even  amongft  ene- 
mies. It  requires  that  we  mould  pardon  the  offences 
of  others,  as  we  expect  pardon  for  our  own  ;  and  that 
we  mould  no  farther  refift  evil  than  is  necefiary  for  the 
prefervation  of  perfonal  rights  and  fecial  happinefs. 
It  dictates  every  relative  and  reciprocal  duty  between- 
parents  and  children,  mailers  and  fervants,  governors 
and  fubjects,  friends  and  friends,  men  and  men.  Nor 
does  it  merely  enjoin  the  obfervation  of  equity,  but 
likewife  infpires  the  molt  fublime  and  extenlive  charity, 
a  boundlefs  and  difinterefted  effulion  of  tendernefsfor 
the  whole  fpecies,  which  feels  their  diftrefs  and  ope- 
rates for  their  relief  and  improvement.  Thefe  celeflial 
difpofitions,  and  the  different  duties  which  are  their 
natural  exertions,  are  the  various  gradations  by  which 
the  Chriltian  hopes  to  attain  the  perfection  of  his  na- 
ture and  the  moft  exquilite  happinefs  of  which  it  is  fuf- 
ceptible.  ^ 

Such  are    the  fpeculative,  and    fuch  the    practical  This  fy- 

principles  of  Chriftianity.     From  the  former,  its  vo-  fttm  aflert- 

taries  contend,  that  the  origin,  economy,  and  revolu-  ed,b^!lle 

tions  of  intelligent  nature  alone  can  be  rationally  ex-  r    "  -ian-' 
t    •       1        T.  1       1  1  rr  1  1  J  -        fuperior  in 

plained,     from  the  latter,  they    auert,  that  the  na-  the  excel- 

ture  of  man,  whether  confidcred  in   its  individual  orlenceofits 
focial  capacity,  can  alone  be  conducted  to  its  highefl  nature,  and 
perfection  and  happinefs.     With   the  determined  A- tne  ev»- 
theifts  they  fcarcely  deign  to  expoftulate.     For,  ac-  den.ce  of  lta 
cording  to  them,  philofopherswho  can  deduce  the  ori-  r?,a  1.t7'  t0 
gin  and  conftitution  of  things  from  cafual  rencounters 
or  mechanical  neceflity,  are  capable  of  deducing  any 
conclufion  from  any  premifes.     Nor  can  a  more  gla- 
ring inftance  of  abfurdity  be  produced,  than  the  idea 
of  a  contingent  or  felf-originated  univerfe.     When 
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Deifts  and  other  fceptics  upbraid  them  with  myfte- 
rious  or  incompatible  principles,  they  without  hcfita- 
tion  deny  the  charge.  They  demand  of  any  reafoner 
who  admits  that  a  being  may  be  omniprefent  without 
extension  ;  or  that  he  can  imprefs  moiion  upon  other 
things,  whilft  he  himfelf  is  neceffarily  immoveable, 
upon  what  ground  he  charges  Chriftianity  with  incom- 
patible principles.  They  afk  the  fage,  why  it  Ihould 
be  thought  more  extraordinary,  that  the  Son  of  God 
ihould  be  fent  to  this  world,  that  he  mould  be  a  man 
of  like  paffions  with  other  men,  that  he  mould  fuffer  and 
<Jie  for  the  relief  of  his  degnerate  creatures,  than  that  an 
exiftence  whofe  felicity  is  eternal,  inherent,  and  in- 
finite, fhould  have  any  motive  for  creating  beings  ex- 
terior to  himfelf  ?  Is  it  not,  fays  the  Chriftian,  equally 
worthy  of  the  divine  interpofition  to  reftore  order 
and  happinefs  where  they  are  loft,  as  to  communicate 
them  where  they  never  have  been  ?  Is  not  infinite 
goodnefs  equally  confpicious  in  relieving  mifery  as  in 
diffuiing  happinefs  ?  Is  not  the  exiftence  of  what  we 
call  evil  in  the  world,  under  the  tuition  of  an  infinite- 
ly perfect  Being,  as  infcrutable  as  the  mean  exhibited 
by  Chriflianity  for  its  abolition?  The  death  and  re- 
furrection  of  the  Son  of  God,  and  pardon  and  life 
through  him,  are  certainly  not  lefs  reconcileable 
to  human  reafon,  a  priori,  than  the  exiftence  of  vice 
and  punifhmeut  in  the  productions  of  infinite  wifdom, 
power,  and  goodnefs  :  particularly  when  it  is  consi- 
dered, that  the  virtues  exerted  and  difplayed  by  a 
perfect  Being  in  a  ftate  of  humiliation  and  fuffering, 
lhall  ultimately  be  productive  of  the  reltored  felicity 
of  inferior  creatures,  in  proportion  to  their  glory  and 
excellence;  and  that  fuch  goodnefs  may  apply  the 
bleflings  which  it  has  obtained,  in  whatever  man- 
ner, in  whatever  degree,  and  to  whomfoever  it  plea- 
fes,  without  being  under  any  neceflity  to  violate  the 
freedom  of  moral  agents,  by  recalling  them  to  the 
paths  of  virtue  and  happinefs  by  a  mechanical  and  ir- 
refiftible  force. 

It  will  be  granted  to  philofophy  by  the  Chriftian, 
that  as  no  theory  of  mechanical  nature  can  be  formed 
without  prefuppofing  facred  and  eftablifhed  laws  from 
which  ihe  ought  rarely  or  never  to  deviate,  fo  in  fact 
the  tenacioufly  purfues  thefe  general  inftitutions,  and 
from  their  conftant  obfervance  refult  the  order  and 
regularity  of  things.  But  he  cannot  admit,  that  the 
important  ends  of  moral  and  intellect; ual  improvement 
may  be  uniformly  obtained  by  the  fame  means.  He 
affirms,  that  if  the  hand  of  God  mould  either  remain 
always  entirely  invifible,  or  at  leaft  only  perceptible 
in  the  operation  of  fecond  caufes,  intelligent  beings 
would  be  apt  in  the  courfe  of  time  to  refolve  trie  inter- 
positions of  Deity  into  the  general  laws  of  mechanifm; 
to  forget  their  connection  with  nature,  and  confequently 
their  dependence  upon  him.  Hence,  according  to  the 
dictates  of  common  fenfe,  and  to  the  unanimous  voice 
of  every  religion  in  every  age  or  clime,  for  the  pur- 
pofes  of  wifdom  and  benevolence,  God  may  not  only 
control,  but  has  actually  controlled,  the  common  courfe 
and  general  operations  of  nature.  So  that,  as  in  the 
material,  world  the  law  of  caiife  and  effeft  is  gene- 
rally and  fcrupuloufly  obferved  for  the  purpofes  of  na- 
tural fubfiftence  and  accommodation;  thus  fufpenfes 
and  changes  of  that  univerfal  law  are  equally  necfifary 
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for  the  advancement  of  moral  and  intellectual  perfec- 
tion. 

But  the  difciple  of  Jefus  not  only  contends,  that  no 
fyftem  of  religion  has  ever  yet  been  exhibited  fo  con- 
fiitent  with  itfelf,  fo  congruous  to  philofophy  and  the 
common  fenfe  of  mankind,  as  Chriftianity ;  he  like- 
wife  avers,  that  it  is  infinitely  more  productive  of  real the  pheno. 
and  fenfible  confolation  than  any  other  religious  or  men,a>  »"j* 
philofophical  tenets,  which  have  ever  entered  into  the  ^tileries  of 
foul,  or  been  applied  to  the  heart  of  man.  For  what  human  na- 
is  death  to  that  mind  which  confiders  eternity  as  the  ture. 
career  of  its  exiftence?  What  are  the  frowns  of  for- 
tune to  him  who  claims  an  eternal  world  as  his  inhe- 
ritance ?  What  is  the  lofs  of  friends  to  that  heart 
which  feels,  with  more  than  natural  conviction,  that 
it  fhall  quickly  rejoin  them  in  a  more  tender,  intimate, 
and  permanent  intercourfe  than  any  of  which  the  pre- 
fent  life  is  fufceptible  ?  What  are  the  fluctuations  and 
viciffitudes  of  external  things  to  a  mind  which  ftrongly 
and  uniformly  anticipates  a  ftate  of  endlefs  and  immu- 
table felicity  ?  What  are  mortifications,  difappoint- 
ments,  and  infults,  to  a  fpirit  which  is  confeious  of  be- 
ing the  original  offspring  and  adopted  child  of  God  -r 
which  knows  that  its  omnipotent  Father  will,  in  pro- 
per time,  effectually  affert  the  dignity  and  privileges 
of  its  nature  ?  In  a  word,  as  earth  is  but  a  fpeck  of 
creation,  as  time  is  not  an  inftant  in  proportion  to 
eternity,  fuch  are  the  hopes  and  profpects  of  the  Chri- 
ftian in  comparifon  of  every  fublunary  misfortune  or 
difficulty.  It  is  therefore,  in  his  judgment,  the  eternal 
wonder  of  angels,  and  indelible  opprobrium  of  man, 
that  a  religion  fo  worthy  of  God,  fo  fui table  to  the 
frame  and  circumftances  of  our  nature,  fo  confonant 
to  all  the  dictates  of  reafon,  fo  friendly  to  the  dignity 
and  improvement  of  intelligent  beings,  pregnant  with 
genuine  comfort  and  delight,  ihould  be  rejected  and 
defpifed.  Were  there  a  poflibility  of  fufpence  or  he- 
fitation  between  this  and  any  other  religion  extant,  he 
could  freely  truft  the  determination  of  a  queftion  fo 
important  to  the  candid  decifion  of  real  virtue  and 
impartial  philofophy.  18 

Mr  Gibbon,  in  his  Hiftory  of  the  Decline  and  Fall  Mr  Gib- 
of  the  Roman  Empire,  mentions  five  fecondary  caufes  non  at_ 
to  which  he  thinks  the  propagation  of  Chriftianity,  temPtst° 
and  all  the  remarkable  circumftances  which  attended  K^Tfj 


it,  may  be  with  good  reafon  afcribed.     He 


the  propa- 
feems  to  gation  of 


infinuate,  that  Divine  Providence  did  not  act  in  a  fin-  Chriftiani- 
gular  or  extraordinary  manner  in  dilfcminating  the  re-  ty  was  ow- 
ligion  of  Jefus  through  the  world  ;  and  that,  if  every  ingto 


other  argument  which  has  been  adduced  to  prove  the 


caufesfrom 

facred  authority  of  this  religion  can  be  parried  or  re-    ■     £ 
futed,  nothing  can  be  deduced  from  this  fource  to  pre-  whichno 
vent  it  from  fharing  the  fame  fate  with  other  fyftems  arguments 
of  fuperftition.     The  caufes  of  its  propagation  were  in  can  be  de- 
his  opinion  founded  on  the  principles  of  human  nature  duced  ]" 
and  the  circumftances  of  fociety.     If  we  afcribe  not  Pr°°*  Vtfi 
the   propagation  of  Mahometifm,  or  of  the  doctrines 
of  Zerduft,  to  an  extraordinary  interpofition  of  divine 
providence,  operating  by  an  unperceived  influence  on 
the  difpolitions  of  the  human  heart,  and  controlling 
and  confounding   the  ordinary  laws  of  nature  ;  nei- 
ther can   we,    upon   any   reasonable   grounds,    refer 
the    promulgation  of  Chriftianity   to  fuch   an  inter- 
pofition. 
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The  fecondary  canfes  to  which  he  afcribes  thefe  ef- 
fects are,  i.  The  inflexible  and  intolerant  zeal  of  the 
Chriitians  ;  derived  from  the  Jewiih  religion,  bat  pa- 
rifled  from  the  narrow  and  unibcial  fpirit  which,  in- 
stead of  inviting,  deterred  the  Gentiles  from  embracing 
the  law  of  Moles.  2.  The  doctrine  of  a  future  life, 
improved  by  every  additional  circumftance  which  could 
give  weight  and  efficacy  to  that  important  trath. 
3.  The  miraculous  powers  afcribed  to  the  primitive 
church,  4.  The  pure  and  auftere  morals  of  the  Chri- 
itians. 5.  The  union  and  difcipline  of  the  Chriftian 
republic,  which  gradually  formed  an  independant  and 
increafmg  ftate  in  the  heart  of  the  Roman  empire. 

In  pointing  out  the  connection  between  the  Jirfl  of 
thefe  caufes  and  the  effects  which  he  reprefents  as  ari- 
fing  from  it,  this  learned  and  ingenioas  writer  obferves, 
that  the  religion  of  the  Jews  does  not  feem  to  have 
been  intended  to  be  propagated  among  the  Heathens, 
and  that  the  converlion  of  profelytes  was  rather  acci- 
dental than  conliftent  with  the  purport  and  the  general 
fpirit  of  the  inftitutions  of  Judaifm.  The  Jews  were, 
of  confequence,  ftudious  to  preferve  themfeives  a  pe- 
culiar people.  Their  zeal  for  their  own  religion  was 
intolerant,  narrow,  and  unfocial. 

In  Chriftianity,  when  it  made  hs  appearance  in  the 
world,  all  the  better  part  of  the  predominant  fpirit  of 
Judaifm  was  retained  ;  bat  whatever  might  have  a 
tendency  to  confine  its  influence  within  narrow  limits 
was  laid  afide.  Chriftians  were  to  maintain  the  doc- 
trines and  adhere  to  the  inftitutions  of  their  religion 
with  facred  fidelity.  They  were  not  to  violate 
their  allegiance  tojefus  by  entertaining  or  profeffing 
any  reverence  for  Jupiter  or  any  other  of  the  Heathen 
deities  ;  it  was  not  even  necellary  for  them  to  comply 
with  the  pofitiveand  ceremonial  inftitutions  of  the  law 
of  Mofes, — although  thefe  were  acknowledged  to  have 
been  of  divine  origin.  The  zeal,  therefore,  which 
their  religion  inculcated,  was  inflexible.  It  was  even 
intolerant:  for  they  were  not  to  content  themfeives 
withprofeffing  Chriftianity  and  conforming  to  its  laws  ; 
they  were  to  labour  with  unremitting  afllduity,  and 
to  expofe  themfeives  to  every  difficulty  and  every  dan- 
ger, in  converting  others  to  the  fame  faith. 

But  the  fame  circumftances  which  rendered  it  thus 
intolerant,  communicated  to  it  a  more  liberal  and  alefs 
unfocial  fpirit  than  that  of  Judaifm.  The  religion  of 
the  Jews  was  intended  only  for  a  few  tribes  :  Chrifti- 
anity was  to  become  a  catholic  religion  ;  its  advanta- 
ges were  to  be  offered  to  all  mankind. 

All  the  different  fects  which  arofe  among  the  pri- 
mitive Chriftians  uniformly  maintained  the  fame  zeal 
for  the  propagation  of  their  own  religion,  and  the  fame 
abhorrence  for  every  other.  The  Orthodox,  the  Ebion- 
ites,  the  Gnoftics,  were  all  equally  animated  with  the 
fame  exclufive  zeal,  and  the  fame  abhorrence  of  idolatry, 
which  had  diitinguifhed  the  Jews  from  other  nations. 

Such  is  the  general  purport  of  what  Mr  Gibbon  advan- 
ces concerning  the  influence  of  the  firft  of  thofe  fecondary 
caufes  in  the  propagation  of  Chriftianity.  It  would  be 
uncandid  to  deny,  that  his  ftatement  of  facts  appears 
to  be,  in  this  inftance,  almoft  fair,  and  his  deductions 
tolerably  logical.  The  firft  Chriftians  were  remarkable 
for  their  deteftation  of  idolatry,  and  for  the  generous 
difinterefted  zeal  with  which  they  laboured  to  convert 
ethers  to  the  fame  faith.  The.firft  of  thefe  principles, 
Vol.  IV. 
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no  doubt,  contributed  to  maintain  the  dignity  and  Cfcriflia- 
the  purity  of  Chriftianity  ;  and  the  feeond  to  did"  mi-  nity. 
nate  it  through  the  world.  But  the  facts  which  he  ***  " 
relates  are  fcarce  confiftent  throughout.  He  fecms  to 
reprefent  the  zeal  of  the  firft  Chriftians  as  fo  hot  and 
intolerant,  that  they  could  have  no  focial  iutercourfe 
with  thofe  whoftill  adhered  to  the  worlhrp  of  Heathen 
deities.  In  this  cafe,  how  could  they  propagate  their 
religion  ?  Nay,  we  may  even  alk,  How  could  they 
live  ?  If  they  could  not  mingle  with  the  Heathens  in 
the  tranfactions  either  of  peace  or  war ;  nor  witnefs  the 
marriage  or  the  funeral  of  the  deareft  friend,  if  a  Hea- 
then ;  nor  practife  the  elegant  arts  of  muiic,  painting, 
eloquence,  or  poetry  ;  nor  venture  to  ufe  freely  in 
converfation  the  language  of  Greece  or  of  Rome; — . 
it  is  not  eafy  to  fee  what  opportunities  they  could  have 
of  diileminating  their  religious  fentiments.  If,  in  fuch 
circumftances,  and  obferving  rigidly  fuch  a  tenor  of 
conduct,  they  were  yet  able  to  propagate  their  religion 
with  fuch  amazing  fuccefs  as  they  are  faid  to  have 
done  ;  they  muft  furely  either  have  practifed  fome- 
wondrous  arts  unknown  to  us,  or  have  been  affifted 
by  the  fupernatural  operation  of  divine  power. 

But  all  the  hiftorical  records  of  that  period,  whether 
facred  or  profane,  concur  to  prove,  that  the  primitive 
Chriftians  in  general  did  not  retire  with  fuch  religious 
horror  from  all  intercourfe  with  the  Heathens.  They 
refufed  not  to  ferve  in  the  armies  of  the  Roman  em- 
pire :  They  appealed  to  Heathen  magiftrates,  and  fub- 
mitted  refpectfully  to  their  deciiions  :  the  Hufband 
was  often  a  Heathen,  and  the  wife  a  Chriftian ;  or, 
again,  the  hufband  a  Chriftian,  and  the  wife  a  Hea- 
then. Thefe  are  facts  fo  univerfally  known  and  belie- 
ved, that  we  need  not  quote  authorities  in  proof  of  them. 

This  refpectable  writer  appears  therefore  not  to  have 
ftated  the  facts  which  he  produces  under  this  head 
with  fufficient  ingenuoufnefs  ;  and  he  has  taken  care  to 
exaggerate  and  improve  thofe  which  he  thinks  ufeful 
to  his  purpofe  with  all  the  dazzling,  delufive  colours  of 
eloquence.  But  had  the  zeal  of  the  firft  Chriftians 
beenfo  intolerant  as  he  reprefents  it,  it  muft  have  been 
highly  unfavourable  to  the  propagation  of  their  reli- 
gion :  all  their  willies  to  make  converts  would,  in  that 
cafe,  have  been  counteracted  by  their  unwillingnefs  to 
mix,  in  the  ordinary  intercourfe  of  life,  with  thofe 
who  were  to  be  converted.  Their  zeal,  and  the  libe- 
ral fpirit  of  their  religion,  were  indeed  fecondary  caufes 
which  contributed  to  its  propagation  :  but  their  zeal 
was  by  no  means  fo  ridiculoufly  intolerant  as  this  writer 
would  have  us  believe  ;  if  it  had,  it  muft  have  produ- 
ced effects  directly  oppofite  to  thofe  which  he  afcribes 
to  it.  a 

In  illuftrating  the  influence  of  the  Second  of  thefe  fe-  Caufe  11. 
condary  caufes  to  which  he  afcribes  the  propagation  of 
Chriftianity,  Mr  Gibbon  difplays  no  lefs  ingenuity  than 
in  tracing  the  nature  and  the  effects  of  the  firft.  The 
doctrine  of  a  future  life,  improved  by  every  additional 
circumftance  which  can  give  weight  and  efficacy  to  that 
important  truth,  makes  a  confpicnous  figure  in  the 
Chriftian  fyftem  ;  and  it  is  a  doctrine  highly  flattering 
to  the  natural  hopes  and  wilhes  of  the  human  heart. 

Though  the  Heathen  philofophers  were  not  unac- 
quainted with  this  doctrine  ;  yet  to  them  the  fpiritu- 
ality  of  the  human  foul,  its  capacity  of  exiftence  in  a 
feparate  ftate  from  the  body,  its  immortality,  and  its 
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profped  of  lafting  happinefs  in  a  future  life,  rather 
appeared  tilings  poflible  and  defirable,  than  truths  fully 
eltablifhed  upon  folid  grounds,  'ihefe  dodrines,  Mr 
Gibbon  would  perfuade  us,  had  no  inriuence  on  the 
moral  fentiine-ius  and  general  condud  of  the  Heathens. 
Even  the  philofophers,  who  amnfed  themfelves  with 
difplaying  their  eloquence  and  ingenuity  onthofe  fplen- 
did  themes,  did  not  allow  them  to  influence  the  tenor 
of  their  lives.  The  great  body  of  the  people,  who 
'.vere  occupied  inpurfuits  very  different  from  thefpe- 
culatipns  of  philolbphy,  and  were  unacquainted  with 
the  queftions  difcuued  in  the  fchools,  were  fcarce  ever 
at  pains  to  reflect  whether  they  coniifted  of  a  material 
and  a  fpiritual  part,  or  whether  their  exiftencewas  to 
be  prolonged  beyond  the  term  of  the  prefent  life  ;  and 
they  could  not  regulate  their  lives  by  principles  which 
they  did  not  know. 

In  the  popular  fuperftition  of  the  Greeks  and  Ro- 
mans, the  doctrine  of  a  future  flare  was  not  omitted. 
Mankind  were  not  only  flattered  with  the  hopes  of 
continuing  to  exift  beyond  the  term  of  the  prefent  life  5 
but  different  conditions  of  exiftence  were  prom i fed  or 
threatened,  in  which  retributions  for  their  conduct  in 
human  life  were  to  be  enjoyed  or  fuffered.  Some  were 
exalted  to  heaven,  and  alfociated  with  the  gods  ;  others 
were  rewarded  with  lefs  illuftrious  honours,  and  a 
more  moderate  ftate  of  happinefs,  in  Elyfium  ;  and 
thofe,  again,  who  by  their  conduct  in  life  had  not 
merited  rewards,  but  punifhments,  were  configned  to 
Tartarus.  Such  were  the  ideas  of  a  future  ftate  which 
made  a  part  of  the  popular  fuperftition  of  the  Greeks 
and  Romans.  But  they  produced  only  a  very  faint 
imprellion  on  the  minds  of  thofe  among  whom  they 
prevailed.  They  were  not  truths  fupported  by  evi- 
dence ;  they  were  not  even  plauiible  ;  they  were  a  tif- 
fue  of  abfurdities..  They  had  not  therefore  a  more 
powerful  influence  on  the  morals,  than  the  more  refined 
Speculations  of  the  philofophers. 

Even  the  Jews,  whofe  religion  and  leg! (lature  were 
communicated  from  heaven,  were  in  general,  till  with- 
in a  very  ihorttime  before  the  propagation  of  the  go- 
fpel,  as  imperfedly  acquainted  with  the  dodrine  of 
afuture  ftate  as  the  Greeks  and  Romans.  This  doc- 
trine made  no  part  of  the  law  of  Mofes.  It  is  but 
darkly  and  doubtfully  infmuated  through  the  other  pans 
of  the  Old  Teftament.  Thofe  among  the  Jews  who 
treated  the  facred  fcriptures  with  the  higheft  reverence, 
always  denied  that  fuch  a  dodrine  could  be  deduced 
from  any  thing  which  thefe  taught  ;  and  maintained 
that  death  is  the  final  diflblution  of  man. 

The  rude  tribes  who  inhabited  ancient  Gaul,  and' 
fome  other  nations  not  more  civilized  than  they,  en- 
tertained ideas  of  a  future  life,  much  clearer  than 
thofe  of  the  Greeks,  the  Romans,  or  the  Jews. 

Chriftianity,  however,  explained  and  inculcated  the 
truth  of  this  dodtrine  in  all  its  fplendor  and  all  its 
dignity.  It  exhibited  an  alluring,  yet  not  abfurd,  view 
of  the  happinefs  of  a  future  life.  It  conferred  new 
horrors  on  the  place  of  punifhment,  and  added  new 
feverity  to  the  tortures  to  be  inflicted,  in  another  world. 
The  authority  on  which  it  taught  thefe  doctrines,  and 
difplayed  thefe  views,  was  fuch  as  to  filence  inquiry  and 
doubt,  and  to  command  implicit  belief.  What  added  to 
the  influence  of  the  doctrine  of  a  future  ftate  of  exiftence, 
dms  explained  and  inctdxated^was^thatthefii-HChriftians.. 


confidently  prophelied  and  fmcerely  believed  that  the  chriftia- 
end  of  the  world,  the  confummation  of  all  things,  was     nity. 

faft  approaching,  and  that  the  generation  then  prefent  *— — v 

Ihould  live  to  witnefs  that  awful  event.  Another  cir- 
cumftance  which  contributed  torenderthe  famededrinc 
fo  favourable  to  the  propagation  of  Chrifljanity  was, 
that  the  firit  Chriftians  dealt  damnation  without  re- 
morfe,  and  al moil  w  i thou t  making  any  exceptions,  on 
all  who  died  in  the  belief  of  the  abfurdities  oi  Heathen 
fuperftition.  Thus  taught  and  improved  with  thefe 
additional  and  heightening  circumilances,  this  doc- 
trine, partly  by  presenting  alluring  profpeds  and  ex- 
citing plealing  hopes,  partly  by  working  upon  the 
fears  of  the  human  heart  with  reprefentations  of  ter- 
ror, operated  in  the  moft  powerful  manner  in  extend- 
ing the  influence  of  the  Chriftian  faith.  23 

Here,  too,  fads  are  rather  exaggerated,  and  the  Obferva- 
inferences  fcarce  fairly  deduced.  It  muft  be  confefied, tions  in  as 
that  the  fpeculations  of  the  Heathen  philofophers  did  fwcr* 
not  fully  and  undeniably  eftablifh  the  dodrine  of  the  im- 
mortality of  the  human  foul  ;  nor  can  we  prefume  to  af- 
fert,  incontradid'on  to  Mr  Gibbon,  that  their  arguments 
could  imprefs  fuch  a  convidion  of  this  truth  as  might 
influence  in  a  very  ftrong  degree  the  moral  fentiments 
and  condud.  They  muft,  however,  have  produced  fome 
influence  on  thefe.  Some  of  the  moft  illuftrious  among 
the  Heathen  philofophers  appear  to  have  been  fo 
ftrongly  imprelled  with  the  belief  of  the  foul's  immor- 
tality, and  of  a  future  ftate  of  retribution,  that  their 
general  condud  was  conftantly  and  in  a  high  degree 
influenced  by  that  belief.  Plato  and  Socrates  are  eminent 
and  well  known  inftances.  And  if,  in  fuch  inftances  as 
thefe,  the  belief  of  thefe  truths  produced  fuch  confpi- 
cuous  effeds  ;  it  might  be  fairly  inferred,  though  we 
had  no  farther  evidence,  that  thofe  characters  were  far 
from  being  lingular  in  this  refped.  It  is  a  truth  ac- 
knowledged as  unqueftionable  in  the  hiftory  of  the 
arts  and  Sciences,  that  wherever  any  one  perfon  nas 
cultivated  thefe  with  extraordinary  fuccefs,  fome  among 
his  contemporaries  willalways  be  found  to  have  rivalled 
his  excellence,  and  a  number  of  them  to  have  been  en- 
gaged in  the  fame  purfuits.  On  this  o.ccaflon  we  may 
venture,  without  hefitation,  to  reafon  upon  the  fame 
principles.  When  the  belief  of  the  immortality  of 
the  human  foul  produced  fuch  illuftrious  patterns 
of  virtue  as  a  Plato  and  a  Socrates  ;  it  muft  certain- 
ly have  influenced  the  moral  fentiments  and  con- 
dud of  many  others, — although  in  an  inferior  degree. 
We  fpeculate,  we  doubt,  concerning  the  truth  of 
many  dodrines  of  Chriftianity  ;  many  who  profefs  that 
they  believe  them,  make  this  profeilion  only  becaufe 
they  have  never  confidered  ferioufly  whether  they  be- 
true  or  falfe.  But,  notwithftanding  this,  thefe  truths  - 
ftill  exert  a  powerful  influence  on  the  fentiments  and 
manners  of  fociety  in  general.  Thus,  alfo,  it  appears, 
that  the  dodrines  of  ancient  philofophy  concerning  a 
future  life,  and  even  the  notions  concerning  Olympus, 
Elyfium,  and  Tartarus,  which  made  a  part  of  the  po- 
pular fuperftition,  did  produce  a  certain  influence  on 
the  fentiments  and  manners  of  the  heathens  in  gene- 
ral. That  influence  was  often  indeed  inconfiderable, . 
and  not  always  happy  ;  but  ftill  it  was  fome  what 
greater  than  Mr  Gibbon  feems  willing  to  allow.  Chri- 
ftians have  been  fometimes  at  pains  to  exaggerate  the 
abfturdides  of  Pagan  fuperftition,  in  order  that  the  ad- 
vantages 
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vantages  of  Chriftianity  might  acquire  new  value  from 
being  contrafted  with  it.  Here  we  find  one  who  is 
rather  difpofed  to  be  the  enemy  of  Chriftianity,  dif- 
playing,  and  even  exaggerating,  thofe  abfurdities  for  a 
very  different  purpofe.  But  the  truth  may  be  fafely 
admitted  :  it  is  only  when  exaggerated  that  it  can 
ferve  any  purpofe  inimical  to  the  facred  authority  of 
our  holy  religion.  Mr  Gibbon  certainly  represents 
the  religious  doctrine  of  the  ancient  Gauls,  in  refpect 
to  the  immortality  of  the  human  foul  and  a  future 
ftate,  in  too  favourable  a  light.  It  is  only  becaufe  the 
whole  fyftem  of  fuperftition  which  prevailed  among 
thofe  barbarians  is  fo  imperfectly  known,  that  it  has 
been  imagined  toconfift  of  more  fnblime  doctrines  than 
thofe  of  the  popular  fuperftitiun  of  the  Greeks  and 
Romans.  The  evidence  which  Mr  Gibbon  adduces  in 
proof  of  what  he  afferts  concerning  thefe  opinions 
of  the  ancient  Gauls,  is  partial,  and  far  from  fatisfac- 
tory.  They  did  indeed  affert  and  believe  the  foul  to 
be  immortal ;  but  this  doctrine  was  blended  among  a 
number  of  abfurdities  much  groffer  than  thofe  which 
characterise  the  popular  religion  of  the  Greeks  and 
Romans.  The  latter  was  the  fuperftition  of  a  civilized 
people,  among  whom  reafon  was  unfolded  and  impro- 
ved by  cultivation,  and  whofe  manners  were  polifhed 
and  liberal ;  the  former  was  that  of  barbarians,  among 
whom  reafon  was,  as  it  were,  in  its  infancy,  and  who 
were  ftrangers  to  the  improvements  of  civilization. 
When  hafty  obfervers  found  that  thofe  barbarians  were 
not  abfolutely  ftrangers  to  the  idea  of  immortality,  they 
were  moved  to  undue  admiration;  their  furprife  at  find- 
ing what  they  had  not  expected,  confounded  their  under- 
ftanding,  and  led  them  to  mifconceive  and  mifreprefent. 
What  we  ought  to  afcribe  to  the  favage  ferocity  of  the 
character  of  thefe  rude  tribes,has  been  attributed  by  mif- 
rake  to  the  influence  of  their  belief  of  a  future  ftate. 

In  the  law  of  Mofes,  it  muft  be  allowed,  that   this 
doctrine  is  not   particularly  explained  nor    earneftly 
inculcated.      The  author    of  the    Divine    Legation 
of    Mofcs,    &c.    has  founded    upon    this  fact  an  in- 
genious   theory,  which  we  (hall  elfewhere   have  oc- 
caiion  to  examine.     The  reafons  why  this  doctrine 
was  not  more  fully  explained  to  the  Jews,  we  cannot 
pretend  to  aflign,  at  leaft  in  this  place  ;  yet  we    can- 
not he]p  thinking,  that  it  was  more  generally  known 
among  the  Jews  than   Mr  Gibbon  and  the   author  of 
the  Divine  Legation  are  willing  to  allow.     Though  it 
be  not  ftrong]y  inculcated  in  their  code  of  laws,  yet 
there  is  fome  reafon  to  think  that  it  was  known  and 
generally  prevalent  among  them  long  before  the  Baby- 
lonifh  captivity  ;   even  in  different  paflages  in  the  wri- 
tings   of  Mofes,  it   is  mentioned  or  alluded  to  in  an 
unequivocal  manner.     In  the  hiftory  of  the  patriarchs, 
it  appears   that  this  doctrine  was  known  to  ihem;   it 
appears  to  have  had  a  ftrong  influence  on  the  mind  of 
Mofes  himfelf.     Was  David,  was  Soloman,  a  ftranger 
to  this  do.trine  ?  We  cannot  here  defcend  to  very  mi- 
nute particulars ;  but  furcly  all  the  efforts  of  ingenuity 
muft  be  infuflicient  to  torture  the  facred  fcriptures  of 
the  Old  Tcftament,  fo  as  to  prove  that   they  contain 
nothing  concerning  the  doctrine  of  a  future  ftate  any 
where  but  in  the  writings  of  the  latter  prophets,  and 
that  even  in  thefe  it  is  only  darkly  jnfimuncd.      Were 
the  Jews,  in  the  earlier  part  of  their  hiftory,  fo  totally 
fecluded  from  all  intercourfe  with  other  nations,  that  a 


doctrine  of  fo  much  importance,  more  or  lefs  known  Chriftin- 
to  all  around,  could  not  be  communicated  to  them  f  nky. 
The  Pharifees  did  admit  traditions,  and  fet  upon  them 
an  undue  value  ;  yet  they  appear  to  have  been  confi- 
dered  as  the  moft  orthodox  of  the  different  feels  which 
prevailed  among  the  Jews  :  the  Sadducees  were  rather 
regarded  as  innovators. 

But  though  we  are  of  opinion,  that  this  ingenious 
writer  allows  to  the  doctrine  of  the  Greek  and  Roman 
philofophers,  concerning  the  immortality  of  the  human 
foul,  as  well  as  to  the  notions  concerning  a  future  ftate 
which  made  a  part  of  the  popular  fuperft:tions  of  thofe 
nations,  lefs  influence  on  the  moral  fentiments  and 
conduct  of  mankind  than  what  they  really  exerted  ; 
though  we  cannot  agree  with  him  in  allowing  the  ideas 
of  the  immortality  of  the  foul  and  of  a  future  ftate, 
which  were  entertained  by  the  Gauls  and  fome  other 
rude  nations,  to  have  been  much  fuperior  in  their  na- 
ture, or  much  happier  in  their  influence,  than  thofe 
of  the  Greeks  and  Romans  ;  and  though,  in  confe- 
quence  of  reading  the  Old  teftament,  we  are  difpofed 
to  think  that  the  Jews  knew  fomewhatmore  concerning 
the  immortality  of  the  human  foul,  and  concerning  the 
future  ftate  in  which  human  beings  are  diftined  to  ex- 
iff,  than  Mr  Gibbon  reprefents  them  to  have  known ; 
yet  ftill  we  are  very  fenfible,  and  very  well  pleafed  to 
admit,  that  "  life  and  immortality  were  brought  to 
light  through  the  gofpel." 

The  doctrine  of  a  future  life,  as  it  was  preached  by 
the  firfl  Chriftians,  was  eftablifhed  on  a  more  folid  ba- 
fis  than  that  on  which  it  had  been  before  maintained  ; 
was  freed  from  every  abfurdity  ;  and  was,  in  fhort, 
fo  much  improved,  that  its  influence,  which,  as  it 
was  explained  by  Heathen  poets  and  philofophers,  muft 
be  confeffed  to  have  been  in  many  inftances  doubtful, 
now  became  favourable  only  to  the  interefts  of  picty 
and  virtue,  and  to  them  in  a  very  high  degree.  It 
undoubtedly  contributed  to  the  fucccfsi'ul  propaga- 
tion of  Chriftianity  ;  for  it  was  calculated  to  attract 
and  pleafe  both  the  Speculating  philofopher  and  the 
Ample  unenlightened  votary  of  the  vulgar  fuperftiiion. 
The  views  which  it  exhibited  were  diftind  ;  and  all 
was  plaufible  and  rational,  and  demonstrated  by  the 
fulleft  evidence.  But  the  happinefs  which  it  promifed 
was  of  a  lefs  fenfual  nature  than  the  enjoyments  which 
the  Heathens  expected  on  Olympus  or  in  Elyfinm  ; 
and  would  therefore  appear  lefs  alluring  to  thofe  who 
were  not  very  capable  of  refined  ideas,  or  preferred  the 
gratification  of  the  fenfes  in  the  prefent  life  to  every 
other  fpecies  of  good.  If  the  firft  Chriftians  rejoiced 
in  the  hope  of  beholding  all  the  votaries  of  Pagan  ido- 
latry afflicted  with  the  torments  of  hell  in  a  future 
ftate,  and  boaftcd  of  thefe  hopes  with  inhuman  exul- 
tation, they  would  in  all  probability  rather  irritate 
than  alarm  thofe  whom  they  fought  to  convert  from 
that  fuperftition  :  the  Heathens  would  be  moved  to 
regard  with  indignant  fcorn  the  preacher  who  pretend- 
ed, that  thofe  whom  they  venerated  as  gods,  heroes, 
and  wife  men,  were  condemned  to  a  ftate  of  unfpeak- 
able  and  lafting  torment.  Would  not  every  feeling  of 
the  heart  revolt  againft  the  idea,  that  a  parent,  a  child, 
a  hnfband,  a  wife,  a  friend,  a  lover,  or  a  miftrefs,  but 
lately  loft,  and  ftill  lamented,  was  configned  to  eternal 
torments-  for  actions  and  opinionswhich  they  had  deem- 
ed highly  agreeable  to  fuperior  powers  ? 
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Obferva- 
tions  in  re- 
ply. 


Chriftia-        We  may  conclude,  then,  with  refpeet  to  the  influ- 
nity-       ence  of  this  fecondary  caufe  in  promoting  the  propa- 

**~~v '  gation  of  Chriflianity,  that  the  circumftances  of  the 

Heathen  world  was  lefs  favourable  to  that  influence 
than  Mr  Gibbon  pretends  ;  that  the  means  by  which 
he  reprefents  the  primitive  Chriftians,  as  improvingits 
efficacy,  were  fome  of  them  not  employed,  and  others 
rather  likely  to  weaken  than  to  ftrengthen  it ;  and  that 
therefore  more  is  attributed  to  the  operation  of  this 
caufe  than  it  could  poffibly  produce. 
€aufe  III.  The  third  caufe,  the  miraculous  powers  of  the  pri- 
mitive church,  is  with  good  reafon  reprefented  as  ha- 
ving conduced  very  often  to  the  conviction  of  infidels. 
Mr  Gibbon's  reafonings  under  this  head  are,  That  nu- 
merous miraculous  works  of  the  moil  extraordinary 
kind  were  oilentatioufly  performed  by  the  firft  Chrifti- 
ans :  that,  however,  from  the  difficulty  of  fixing  the 
period  at  which  miraculous  powers  ceafed  to  be  com- 
municated to  the  Chriftian  church,  and  from  fome 
other  circumftances,  there  is  reafon  to  fufpect  them  to 
have  been  merely  the  pretences  of  impofture  ;  but  this 
(to  ufe  a  phrafe  of  his  own)  is  only  darkly  iniinuated  : 
and  laftly,  that  the  Heathens  having  been  happily 
prepared  to  receive  them  as  real  by  the  many  wonders 
nearly  of  a  fimilar  nature  to  which  they  were  accu- 
ftomed  in  their  former  fuperftition,  the  miracles  which 
the  firft  Chriftians  employed  to  give  a  fanction  to  their 
doctrines,  contributed  in  the  moft  effectual  manner  to 
the  propagation  of  Chriflianity. 

In  reply  to  what  is  here  advanced,  it  may  be  fug- 
gefted,  that  the  miracles  recorded  in  the  New  Tefta- 
ment,  as  having  been  performed  by  the  firft  Chriftians 
when  engaged  in  propagating  their  religion,  as  well 
as  a  number  of  others  recorded  by  the  Fathers,  are 
eftablifhed  as  true,  upon  the  moft  indubitable  evidence 
which  human  teftimony  can  afford  for  any  fact.  An 
*MrHume.  ingenious  Scotch  writer  *,  who  was  to  fond  of  em- 
ploying his  ingenuity  in  undermining  truths  generally 
received,  has  endeavoured  to  prove  that  no  human 
teftimony,  however  ftrong  and  unexceptionable,  can 
afford  fufficient  evidence  of  the  reality  of  a  miracle. 
But  his  reafonings  on  this  head,  which  once  excited 
doubt  and  wonder,  have  been  fince  completely  refuted  ; 
and  mankind  ftill  continue  to  acknowledge,  that  though 
Ave  are  all  liable  to  miftakes  and  capable  of  deceit,  yet 
human  teftimony  may  afford  the  moft  convincing  evi- 
dence of  the  moft  extraordinary  and  even  fupernatural 
facts.  The  reader  will  not  expect  us  to  enter,  in  this 
place,  into  a  particular  examination  of  the  miracles  of 
cur  Saviour,  and  his  apoftles,  and  the  primitive  church. 
An  enquiry  into  thefe  will  be  a  capital  object  in  ano- 
ther part  of  this  work  (Theology).  We  may  here 
conlider  it  as  an  undeniable  and  a  generally  acknow- 
ledged fact,  that  a  certain  part  of  thofe  miracles  were 
real.  Such  as  were  real,  undoubtedly  contributed,  in 
a  very  eminent  manner,  to  the  propagation  of  Chrif- 
tianity  ;  but  they  are  not  to  "be  ranked  among  the  na- 
tural and  fecondary  caufes. 

It  is  difficult  to  diftinguifh  at  what  period  miracu- 
lous gifts  ceafed  to  be  conferred  on  the  members  of  the 
primitive  church ;  yet  we  may  diftinguifh,  if  we  take 
pains  to  inquire  with  minute  attention,  at  what  period 
the  evidence  ceafes  to  be  fati&factory.  We  can  alfo  by 
confidering  the  circumftances  of  the  church  through 
the  feveral  ftages  of  its  hiftory,  form  fome  judgment 


Cbriftia- 
nity. 


concerning  the  period  during  which  the  gifts  of  pro- 
phefying,  and  tpeaking  with  tongues,  and  working 
miracles,  were  moft  neceflary  to  Chriftians  to  enable 
them  to  aflert  the  *ruth  and  dignity  of  their  religion. 

The  Heathenswere  no  ftrangers  to  pretended  miracles 
and  prophecies,  and  other  feeming  interpofitions  of  fu- 
perior  beings,  difturbing  the  ordinary  courfe  of  nature 
and  of  human  affairs  :  but  the  miracles  to  which  they 
were  familiarifed  had  been  fo  often  detected  to  be  tricks 
of  impofture  or  pretences  of  mad  enthufiafm,  that,  in- 
ftead  of  being  prepared  to  witnefs  or  to  receive  accounts 
of  new  miracles  with  cafy  credulity,  they  muft  have  been 
in  general  difpofed  to  view  them  with  jealoufy  and 
fufpicion.  Belides,  the  miracles  to  which  they  had 
been  accuftomed,  and  thofe  performed  by  the  apoftles 
and  the  firft  preachers  of  Chriflianity,  were  directly  con- 
tradictory ;  and  therefore  the  one  could  receive  no  af- 
fiftance  from  the  other. 

Yet  we  muft  acknowledge,  notwithftanding  what 
we  have  above  advanced,  that  as  difagreements  with 
refpeet  to  the  principles  and  inftitutions  of  their 
religion  very  early  arofe  among  Chriftians  ;  fo  they 
likewife  fought  to  extend  its  influence,  at  a  very  early 
period,  by  the  ufe  of  pious  frauds.  Pious  frauds,  too, 
appear  to  have  fometimes  ferved  the  immediate  pur- 
pofes  for  which  they  were  employed,  though  eventu- 
ally they  have  been  highly  injurious  to  the  caufe  of 
Chriflianity. 

We  conclude,  then,  that  Chriflianity  -was  indebted 
to  the  influence  of  miracles  in  a  confiderable  degree  for 
its  propagation  :  but  that  the  real  miracles  of  our  Sa- 
viour and  his  apoftles,  &c.  were  not  among  the  fecon 
dary  caufes  of  its  fuccefs  :  that  the  Heathens  who  were 
to  be  converted  were  not  very  happily  prepared  for  re- 
ceiving the  miracles  of  the  gofpel  with  blind  credulity  r 
that,  as  it  is  poffible  to  difcern  between  fufficient  and 
infufficient  evidence,  fo  it  is  not  more  difficult  to  diftin- 
guifh between  true  and  falfe  miracles  :  and,  laftly,  that 
falfe  miracles  were  foon  employed  by  Chriftians  as  en- 
gines to  fupport  and  propagate  their  religion,  and  per- 
haps not  unfuccefsfully  ;  but  were,  upon  the  whole, 
more  injurious  than  ferviceable  to  the  caufe  which  they 
were  called  in  to  maintain. 

Thefozcrth  ojthisferies  offecondary  caufes,  which  this  Caufe  l¥l. 
author  thinks  to  have  been  adequate  to  the  propagation 
of  Chriflianity,  is  the  virtues  of  the  primitive  Chri- 
ftians. Thefe  he  is  willing  to-  attribute  to  other  and 
lefs  generous  motives,  rather  than  to  the  pure  influ- 
ence of  the  doctrines  and  precepts  of  their  religion. 

The  firft  converts  to  Chriflianity  were  moft  of  them 
from  among  the  loweft  and  moft  worthlefs  characters. 
The  wife,  the  mighty,  and  thofe  who  were  diftinguilh- 
ed  by  fpecious  virtues,  were  in  general  perfectly  fatis- 
fied  with  theeir  prefent  circumftances  and  future  pro- 
fpects.  People  whofe  minds  were  naturally  weak,  un- 
enlightened, or  opprefTed  with  the  fenfe  of  atrocious 
guilt,  and  who  were  infamous  or  outcafts  from  fociety, 
were  eager  to  grafp  at  the  hopes  which  the  gofpel  held 
out  to  them. 

When,  after  enlifting  under  the  banner  of  Chrift, 
they  began  to  confider  themfelves  as  u  born  again  to 
newnefs  of  life  ;  remorfe  and  fervr,  which  eafily  pre- 
vail over  weak  minds  ;  felfifh  hopes  of  regaining  their 
reputation,  and  attaining  to  the  honours  and  happinefs 
of  thofe  manfions  which  Jefus  wasfaid  to  have  gone  to- 
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Chriftia-    prepare  ;  with  a  defire  to  raife  the  honour  and  extend 
nity.       the  influence  of  the  fociety  of  which  they  were  become 

"~^ '  members ;   all  together  operated  fo  powerfully  as  to 

enable  them  to  difpiay  both  active  and  palfive  virtue  in 
a  very  extraordinary  degree.  Their  virtues  did  not 
flow  from  the  pureft  and  nobleft  lbiirce  ;  yet  they  at- 
tracted the  notice  and  moved  the  admiration  of  man- 
kind. Of  thofe  who  admired,  fame  were  eager  to  imi- 
tate ;  and,  in  order  to  that,  thought  it  necell'ary  to 
adopt  the  fame  principles  of  action. 

Their  virtues  too,  were  rather  of  that  fpecies  which 
excite  wonder,  becaufe  uncommon,  and  not  of  efien- 
tial  utility  in  the  ordinary  intercourfe  of  fociety  ;  than 
of  thofe  which  are  indifpenfably  neceifary  to  the  ex- 
igence of  focial  order,  and  contribute  to  the  eafe  and 
convenience  of  life.  Such  virtues  were  well  calculated 
to  engage  the  imitation  of  thofe  who  had  failed  egre- 
gioufly  in  the  practice  of  the  more  focial  virtues. 

Thus  they  practifed  extraordinary,  but  ufelefs  and 
imfocial,  virtues,  upon  no  very  generous  motives  ;  and 
thofe  virtues  drew  upon  them  the  eyes  of  the  world, 
and  induced  numbers  to  embrace  their  faith. 
Obferva-  We  maft,  however  unwillingly,  declare,  that  this 

tions,  in  is  plainly  an  uncandid  account  of  the  virtues  of  the 
aafwer.  primitive  Chriftians,  and  the  motives  from  which  they 
originated.  The  focial  virtues  are  ftrongly  recom- 
mended through  the  gofpel.  No  degree  of  mortifica- 
tion or  felf-denial,  or  feclufion  from  the  ordinary  bufi- 
nefs  and  amufements  of  focial  life,  was  required  of  the 
early  converts  to  Chriftianity  ;  fave  what  was  indifpen- 
fably  neceifary  to  wean  them  from  the  irregular  habits 
in  which  they  had  before  indulged,  and  which  had  ren- 
dered them  nuifances  in  fociety,  and  to  form  them  to 
new  habits  equally  neceifary  to  their  happinefs  and  their 
ufefulnefs  in  life.  We  allow  that  they  practifed  vir- 
tues which  in  other  circumftances  would,  however 
fplendid,  have  been  unnecefTary.  But  in  the  difficult 
circumftances  in  which  the  firft  Chriftians  were  placed, 
the  virtues  which  they  practifed  were  in  the  high  eft 
degree  focial.  The  moft  prominent  feature  in  their 
character  was, <e  their  continuing  toentertainfentiments 
of  generous  benevolence,  and  to  difcharge  fcrupuloufly 
all  the  focial  duties,"  towards  thofe  who  exercifed  nei- 
ther charity  nor  humanity,  and  frequently  not  even  bare 
integrity  and  juftice,  in  their  conduct  towards  them. 

It  cannot  be  faid  with  truth,  that  fuch  a  proportion 
of  the  primitive  Chriftian  were  people  whofe  charac- 
ters had  been  infamous  and  their  circumftances  defpe- 
rate,  as  that  the  character  of  the  religion  which  they 
embraced  can  fufFer  from  this  circumftance.  Nor 
were  they  only  the  weak  and  illiterate  whom  the 
apoftles  and  their  immediate  fuccelTors  converted  by 
their  preaching.  The  criminal,  to  be  hire,  rejoiced  to 
hear  that  he  might  obtain  abfolution  of  his  crimes  ;  the 
mourner  was  willing  to  receive  comfort ;  minds  of  refi- 
ned and  generous  feelings  were  deeply  affected  with 
that  goodnefs  which  had  induced  the  Son  of  God  to  fub- 
mit  to  fuffer  and  die  for  finners  :  but  the  fimpli- 
ctty,  the  rationality,  and  the  beauty  of  the  Chriftian 
fyftem,  likewife  prevailed  in  numerous  inftances  over 
the  pride  and  prejudices  of  the  great  and  the  wife  ;  in 
fo  many  inftances,  as  are  fufficient  to  vindicate  the 
Chriftian  church  from  the  afperiion  by  which  it  has 
been  reprefented,  as  being  in  the  firft  period  of  its  ex- 
igence merely  a  body  ef  criminals  and  idiots* 


The  principles,  too,  from  which  the  virtues  of  the  Chriflia- 
firft  Chriftians  originated,  were  not  peculiarly  mean  and  nity. 
fclfiih  ;  nay,  they  feem  to  have  been  uncommonly  fa-  v  v  ' 
blime  and  difinterefted.  E.emorie  in  the  guilty  mind 
is  a  natural  and  reafonable  fentiinent ;  the  defire  of 
happinefs  in  every  human  breaft  is  equally  fo.  It  is 
uncandid  to  cavil  againft  the  firft  Chriitians  for  being, 
like 'the  reft  of  mankind,  influenced  by  thefe  fenti- 
ments  :  And  when  we  behold  them  overlooking  tem- 
porary polleflior.s  and  enjoyments,  extending  their 
views  to  futurity,  and  '•'  living  by  faith  ;"  when  we 
obferve  them  "  doing  good  to  thofe  who  hated  them, 
bl effing  thofe  who  curfed  them,  and  praying  for  thofe 
by  whom  they  were  defpitefully  ufed  ;"  can  we  deny 
their  virtues  to  have  been  of  the  moft  generous  and 
difinterefted  kind  ? 

We  allow,  then,  that  the  virtues  of  the  firft  Chri- 
ftians mult  have  contributed  to  the  propagation  of  their 
religion  :  bat  it  is  with  pain  that  we  obferve  this  re- 
fpectable  writer  ftudioully  labouring  to  mifreprefent 
the  principles  from  which  thofe  virtues  arofe  ;  and  not 
only  the  principles  from  which  they  arofe,  but  alfo 
their  importance  in  fociety. 

The  fifth  caufe  was  the  mode  of  church  government  Caufe  V. 
adopted  by  the  firft  Chriftians,  by  which  they  were  withobfer- 
knit  together  in  one  fociety  ;  who  preferred  the  church  vations. 
and  its  interefts  to  their  country  and  civil  concerns. 
We  wiih  not  to  deny,  that  the  mutual  attachment  of 
the  primitive  Chriftians  contributed  to  fpread  the  in- 
fluence of  their  religion  ;  and  the  order  which  they 
maintained,  in  confequence  of  being  animated  with  this 
fpirit  of  brotherly  love,  and  with  fuch  ardent  zeal  for 
the  glory  of  God,  muft  no  doubt  have  produced  no 
lefs  happy  effects  among  them  than  order  and  regula- 
rity produce  on  every  other  occaiion  on  which  they 
are  ftrictly  obferved.  But  whether  the  form  of  church- 
government,  which  was  gradually  eftablifhed  in  the 
Chriftian  church,  was  actually  the  happieft  that  could 
poffibly  have  been  adopted  ;  or  whether,  by  eftablifh- 
ing  a  diftincf.  fociety,  with  feparate  interefts,  within 
the  Roman  empire,  it  contributed  to  the  dilfolution  of 
that  mighty  fabric,  we  cannot  here  pretend  to  inquire. 
Thefe  are  fnbjects  of  difcuffion,  with  refpect  to  which 
we  may  with  more  propriety  endeavour  to  fatisfy  our 
readers  elfewhere. 

From  the  whole  of  this  review  of  what  Mr  Gibbon  General 
has  fo  fpecioufly  advanced  concerning  the  influence  of  conclufion 
thefe  five  fecondary  caufes  in  the  propagation  of  the  concerning 
gofpel,  we    think    ourfelves   warranted    to  conclude,  ' 
That  the  zeal  of  the  firft  Chriftians  was  not,  as  he  re- 
prefents  it,  intolerant :  That  the  doctrine  of  the  im- 
mortality of  the  human  foul  was  fomewhat  better  un- 
derftood  in  the  heathen  world,  particularly  among  the 
Greeks  and  Romans  and  the  Jews,  than  he  reprefents 
it  to  have  been  ;  and  had  an  influence  fomewhat  hap- 
pier than  what  he  afcribes  to  it :   That  the  additional 
circumftances  by  which,  he  tells  us,  the  firft  preachers 
of  Chriftianity  improved  the  effects  of  this  doctrine, 
were   far  from  being  calculated  to  allure  converts  : 
That  the  heathens,  therefore,  were  not  quite  (b  well 
prepared  for  an  eager  reception  of  this  doctrine  as  he 
would  perfuade  us  they  were  ;  and,  of  confequence, 
could  not  be  influenced  by  it  in  fo  confiderable  a  de- 
gree, in  their  converfion  :  That  real,  unqueftionablemi- 
racles,  performed  by  our  Saviour,  by  his  apoftles,  and 
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Chriftian-  by  their  fuccefTors,  did  contribute  fignally  to  the  pro- 
ity,  pagation  of  Chrifliauity ;  but  are  not  to  be  ranked 
Chnftians.  among  xh.e  fecondary  caufes :  That  weaknefs  and  blind 
*  xtiS.  did  at  times  employ  pretended  miracles  for  the 
fame  purpofe  notaltogetheirineffectually  :  That  though 
thefe  defpicable  and  wicked  means  might  be  in  fome 
inftances  fuccefsful ;  yet  they  were,  upon  the  whole, 
much  more  injurious  than  beneficial :  That  the  virtues 
of  the  primitive  Chriftians  arofe  from  the  moil  gene- 
rous and  noble  motives,  and  were  in  their  nature  and 
tendency  highly  favourable  to  focial  order,  and  to  the 
comfort  of  mankind  in  the  focial  ftate  :  And,  laftly, 
That  the  order  and  regularity  of  church-government, 
which  were  gradually  eftabiilhed  among  the  firft  Chri- 
ftians, contributed  greatly  to  maintain  the  dignity 
and  fpread  the  influence  of  their  religion  ;  but  do  not 
appear  to  have  disjoined  them  from  their  fellow-fub- 
jects  or  to  have  rendered  them  inimical  to  the  welfare 
of  the  ilate  of  which  they  were  members. 

Upon  the  whole,  then,  we  do  not  fee  that  thefe  fe- 
condary caufes  were  equal  to  the  effects  that  have  been 
afcribed  to  them  ;  and  it  feems  undeniable,  that  others 
of  a  fuperior  kind  co-operated  with  them.  We  earneft- 
ly  recommend  to  the  perufal  of  the  reader  a  valuable 
performance  of  Lord  Hailes's,  in  which  lie  enquires 
into  Mr  Gibbon's  allertions  and  reafonings,  concerning 
the  influence  of  thefe  five  caufes,  with  the  utmoft  accu- 
racy of  information,  ftrength  and  clearnefs  of  reafoning, 
and  elegant  fimplicity  of  ftyle,  and  without  virulence 
or  paffion. 

CHRISTIANS,  thofe  who  profefs  the  religion  of 
Chrift:  SeeCHRiSTiA'NiTYandMF.ssiAH — The  name 
Chriftian  was  firit  given  at  Antioch  in  the  year  42  to 
fuch  as  believed  in  Chrift,  as  we  read  in  the  Acts  :  till 
that  time  they  were  called  difciples. 

The  firft  Chriftians  diftinguifhed  themfelves  in  the 
111  oft  remarkable  manner  by  their  conduct  and  their 
virtues.  The  faithful,  whom  the  preaching  of  St  Pe- 
ter had  converted,  hearkened  attentively  to  the  exhor- 
tations of  the  Apoftles,  who  failed  not  carefully  to  in- 
itruct  them,  as  perfons  who  were  entering  upon  an 
entirely  new  life.  They  went  every  day  to  the  temple 
with  one  heart  and  one  mind,  and  continued  in  prayers ; 
doing  nothing  different  from  the  other  Jews,  becaufe 
it  was  yet  not  time  to  feparate  from  them.  But  they 
made  a  ftill  greater  progrefs  in  virtue  ;  for  they  fold 
all  that  they  pofTefTed,  and  diftributed  their  goods  in 
proportion  to  the  wants  of  their  brethren.  They  eat 
their  meat  with  gladnefs  and  finglenefs  of  heart,  praifing 
God,  and  having  favour  with  all  the  people.  St  Chry- 
foftom,  examining  from  what  fource  the  eminent  vir- 
tue of  the  firft  Chriftians  flowed,  afcribes  it  principally 
to  their  divefting  themfelves  of  their  poireflions  ;  "  For 
fi  (fays  that  father)  perfons  from  whom  all  that  they 
"  have  is  taken  away,  are  not  fubject  to  fin  :  whereas, 
"  whoever  has  large  poffeffions,  wants  not  a  devil  or  a 
(<  tempter  to  draw  him  into  hell  by  a  thcufand  ways." 
The  Jews  were  the  firit  and  the  moil  inveterate 
enemies  the  Chriftians  had.  They  put  them  to  death 
as  often  as  they  had  it  in  their  power  :  and  when 
thev  revolted  againil  the  Romans  in  the  time  of  the 
emperor  Adrian,  Barchochebas,  the  head  of  that  re- 
volt, employed  againil  the  Chriftians  the  moil  rigo- 
rous punifhments  to  compel  them  to  blafpheme  and 
renounce  Tefus  Chrift.  And  we  find  that,  even  in 
the  third  century,  they  endeavoured  to  get  into  their 
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hands  Chriftian  women,  in  order  to  fcourge  and  none  Chriftiam, 
them  in  their  fynagogues.  They  curfed  the  Chriftians 
folemnly  three  times  a-day  in  their  fynagogues,  and 
their  rabbins  would  not  fuffer  them  to  convtrfe  with 
Chriftians  upon  any  occafion.  Nor  were  they  content- 
ed to  hate  and  deleft  them  ;  but  they  difpatched  emif- 
faries  all  over  the  world  to  defame  the  Chriftians,  and 
fpread  all  forts  of  calumnies  againil  them.  They  ac- 
cuied  them,  among  other  things,  of  worfhipping  the 
fun  and  the  head  of  an  afs.  They  reproached  them 
with  idlcnefs,  and  being  an  ufelcfs  race  of  people. 
They  charged  them  with  treafon,  and  endeavouring 
to  erect  a  new  monarchy  againil  that  of  the  Romans. 
They  affirmed,  that,  in  celebrating  their  myfteries, 
they  ufed  to  kill  a  child  and  eat  its  flefh.  They  accu- 
fed  them  of  the  moil  ihocking  inceits,  and  of  intem- 
perance in  their  fcails  of  charity.  But  the  lives  and  be- 
haviour of  the  firft  Chriftians  were  fufficient  to  refute 
all  that  was  faid  againil  them,  and  evidently  demonftra- 
ted  that  thefe  accufations  were  mere  calumny  and  the 
effect  of  inveterate  malice. 

Pliny  the  younger,  who  was  governor  of  Pontus  and 
Bithynia  between  the  years  105  and  105,  gives  a 
very  particular  account  of  the  Chriftians  in  that  pro- 
vince, in  a  letter  which  he  wrote  to  the  emperor  Tra- 
jan, of  which  the  following  is  an  extract  :  "  I  take 
"  the  liberty,  Sir,  to  give  you  an  account  of  every 
"  difficulty  which  arifes  to  me.  I  have  never  been 
"  prefent  at  the  examination  of  the  Chriftians  ;  for 
"  which  reafon  I  know  not  what  queftions  have  been 
"  put  to  them,  nor  in  what  manner  they  have  been 
"  puniihed.  My  behaviour  towards  thofe  who  have 
"  been  accufed  to  me  has  been  this :  I  have  interro- 
"  gated  them,  in  order  to  know  whether  they  were 
"  ready  Chriftians.  When  they  have  confeffed  it,  I 
"  have  repeated  the  fame  qucftion  two  or  three 
"  times,  threatening  them  with  death  if  they  did 
"  not  renounce  this  religion.  Thofe  who  have  per- 
"  filled  in  their  confeffion,  have  been,  by  my  order, 
"  led  to  puniihrnent.  I  have  even  met  with  fome 
et  Roman  citizens  guilty  of  this  phrenfy,  whom,  in 
il  regard  to  their  quality,  I  have  fet  apart  from  the 
"  reft,  in  order  to  fend  them  to  Rome.  Thefe  per- 
"  fons  declare,  that  their  whole  crime,  if  they  are 
guilty,  confiils  in  this  ;  that,  on  certain  days,  they 
aiTemble  before  fun-rife,  to  ling  alternately  the 
praifes  of  Chrift,  as  of  a  God,  and  to  oblige  them- 
felves, by  the  performance  of  their  religious  rites, 
not  to  be  guilty  of  theft,  or  adultery,  to  cbferve  in- 
violably their  word,  and  to  be  true  to  their  trull. 
This  depofition  has  obliged  me  to  endeavour  to  in- 
form myfelf  ftill  farther  of  this  matter,  by  putting 
te-  to  the  torture  two  of  their  women-fervants,  whom 
"  they  call  deaconejfes :  but  i  could  learn  nothing 
"  more  from  then,  than  that  the  fuperftition  of  thefe 
(t  people  is  as  ridiculous  as  their  attachment  to  it  is 
"  aftoniibing." 

There  is  extant  a  justification,  or  rather  panegyric, 
of  the  Chriftians,  pronounced  by  the  mouth  of  a  Pa- 
gan prince.  Itjis  a  letter  of  'he  emperor  Antoninus, 
written  in  Ehe  year  152,  in  anfver  to  the  States  of 
Ana,  who  had  accufed  the  Chriftians  of  being  the 
caufe  of  fome  earthquakes  which  had  happened  in  that 
part  of  £he  w.-rid.  The  empercr  advifes  them  to 
"  take  care,  left,  in  rorturing  and  puniihing  thofe 
whom  they  accufed  of  Atheifm  (meaning  the  Chri- 
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Chriftians.  ftians),  they  lhould  render  them  more  obftinace,  inftead 

" * — ■*  of  prevailing    upon  them  to   change   their   opinion  ; 

firice  their  religion  taught  them  to  fhfter  with  plea- 
fare  for  the  lake  of  God."  As  to  the  earthquakes 
which  had  happened,  he  puts  them  in  mind,"  that  they 
themfelves  are  always  difcouraged,  and  fink  under 
filch  misfortunes  ;  whereas  the  Chriflians  never  difco- 
vered  more  cheerful cefs  and  confidence  in  God  than 
upon  fuch  occalions."  He  tells  them,  that  «  they  pay 
no  regard  to  religion,  neglect  the  worlhip  of  the 
Eternal ;  and,  becaufe  the  Chriflians  honour  and  adore 
Him,  therefore  they  are  jealous  of  them,  and  perfe- 
cute  them  even  to  death."  He  concludes  :  "  Many  of 
the  governors  of  provinces  have  formerly  written  to 
my  father  concerning  them  ;  and  his  anfwer  always 
was,  that  they  lhould  not  be  molefted  or  difturbed, 
provided  they  quietly  fubmitted  to  the  authority  of 
the  government.  Many  perfons  have  likewife  con- 
fulted  me  upon  this  affair,  and  1  have  returned  the 
fame  anfwer  to  them  all ;  namely,  that  if  any  one 
accufes  a  Chriftian  merely  on  account  of  his  religion, 
the  accufed  perfon  fhall  be  acquitted,  and  the  accufer 
himfelf  punfihed."  This  ordinance,  according  to  Eu- 
febius,  was  publicly  fixed  up  at  Ephefus  in  an  affem- 
bly  of  the  ftates. 

It  is  no  difficult  matter  to  difcover  the  caufes  of  the 
many  perfecutions,  to  which  the  Chriflians  were-  ex- 
pofed  during  the  three  firft  centuries.  The  purity  of 
the  Chriftian  morality,  direcfly  oppolite  to  the  corrup- 
tion of  the  Pagans,  was  doubtlefs  one  of  the  molt 
powerful  motives  of  the  public  averlion.  To  this 
may  be  added,  the  many  calumnies  unjuftly  fpread 
about  concerning  them  by  their  enemies,  particularly 
the  Jews.  And  this  occalioned  fo  ftrong  a  prejudice 
againft  them,  that  the  Pagans  condemned  them  without 
inquiring  into  their  doctrine,  or  permitting  them  to 
defend  themfelves.  Belides,  their  worlhipping  Jefus 
Chrift,  as  God,  was  contrary  to  one  of  the  moft  an- 
cient laws  of  the  P».oman  empire,  which  exprefsly  for- 
bad the  acknowledging  of  any  God  which  had  not 
been  approved  by  the  fenate. 

But  notwithstanding  the  violent  oppofkion  made  to 
the  eftablilhment  of  the  Chriftian  religion,  it  gained 
ground  daily,  and  very  foon  made  a  furpriiing  pro- 
grefs  in  the  Roman  empire.  In  the  third  century,  there 
were  Chriflians  in  the  camp,  in  the  fenate,  in  the  pa- 
lace ;  in  fhort  every  where,  but  in  the  temples  and 
the  theatres  :  they  filled  the  towns,  the  country,  the 
j (lands.  Men  and  women,  of  ail  ages  and  conditions, 
and  even  thofe  of  the  firft  dignities,  embraced  the 
faith  ;  infomuch  that  the  Pagans  complained  that  the 
revenues  of  their  temples  were  ruined..  They  were 
Lfl  fuch  great  numbers  in  the  empire,  that  (as  Tertul- 
iian  expreifes  it)  werethey  to  have  retired  into  another 
country,  they  would  have  left  the  Romans  only  a 
frightful  folitude. 

The  primitive  Chriflians  were  not  only  remarkable 
for  the  practice  of  every  virtue  ;  they  were  alfo  very 
eminently  diftinguilhed  by  the  many  miraculous  gifts 
and  graces  bellowed  by  God  upon  them.  "  Some 
of  the  Chriflians  (fays  Irenaeus)  drive  out  devils,  not 
in  appearance  only,  but  fo  as  that  they  never  return  ; 
whence  it  often  happens,  that  thofe  who  are  difpof- 
fefled  of  evil  fpirits  embrace  the  faith  and  are  received 
into  the  church.  Others  know  what  is  to  come,  fee 
vjuor.s,  ar.d  deliver  oracles  as  prophets.     Others  heal 
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the  fick   by  laying    their  hands  on  them,  and    reftore  Chriftian?. 
them  to  perfect  health:  and  we  find  fo  me  who  even 

raife  the  dead. It   is  impoffible  to  reckon   up  the 

gifts  and  graces  which  the  church  has  received  from 
God — what  they  have  freely  received  they  as  freely 
bellow.  They  obtain  thefe  gifts  by  prayer  alone,  and 
invocation,  of  the  name  of  Jefus  Chrift,  without  any 
mixture  of  enchantment  or  fuperftition." 

We  mall  here  fubjoin  the  remarkable  ftory,  attefted 
by  Pagan  authors  themfelves,  concerning  the  Chriftian 
Legion  in  the  army  of  the  emperor  Marcus  Aurelius. 
That  prince  having  led  his  forces  againft  the  Quadi, 
a  people  on  the  other  fide  of  the  Danube,  was  fur^ 
rounded  and  hemmed  in  by  the  enemy  in  a  difadvan- 
tageous  place,  and  where  they  could  find  no  water. 
The  Romans  were  greatly  embarralied,  and,  being 
prefied  by  the  enemy,  were  obliged  to  continue  un- 
der arms,  expofed  to  the  violent  heat  of  the  fun,  and 
almoft  dead  with  thirft  ;  when,  on  a  hidden,  the  clouds 
gathered,  and  the  rain  fell  in  great  abundance.  The 
foldiers  received  the  water  in  their  bucklers  and  hel- 
mets, and  finished  both  their  own  thirft  and  that  of 
their  horfes.  The  enemy,  prefently  after,  attacked 
them  ;  and  fo  great  was  the  advantage  they  had  over 
them,  that  the  Romans  rnuft  have  been  overthrown, 
had  not  heaven  again  interpofed  by  a  violent  ftorm  of 
hail,  mixed  with  lightning,  which  fell  on  the  enemy, 
and  obliged  them  to  retreat.  It  was  found  after- 
wards, that  one  of  the  legions,  which  confifted  of 
Chriflians,  had  by  their  prayers,  which  they  offered 
upon  their  knees  before  the  battle,  obtained  this  fa- 
vour from  heaven  :  and  from  this  event  that  legion 
was  lirnamed  The  thundering  Legion.  See,  however,  the 
criticifm  of  Mr  Moyle  on  this  ftory  in  his  Works,  vol.ii. 
p.  81  —  390.  See  alfo  Mojbeim's  Church  Hifiory,  vol.  i. 
p.  124.  " 

Such  were  the  primitive  Chriflians,  whofe  religion 
has  by  degrees  fpread  itfelf  over  all  parts  of  the  world, 
though  not  with  equal  purity  in  all.  And  though,  by 
the  providence  of  God,  Mahometans  and  Idolaters 
have  been  fuffered  to  poffefs  themfelves  of  thofe  places 
in  Greece,  Alia,  and  Africa,  where  the  Chriftian  re- 
ligion formerly  moft  nourilhed  ;  yet  there  are  ftill  fuch 
remains  of  the  Chriftian  religion  among  them  as  to 
give  them  opportunity  fiifiicient  to  be  converted. 
For,  in  the  dominions  of  the  Turk  in  Europe,  the 
Chriflians  make  two  third  parts  at  leaft  of  the  inha- 
bitants :  and  in  Conftantinople  itfelf  there  are  above 
twenty  Chriftian  churches,  and  above  thirty  in  Thef- 
falonka.  Philadelphia,  now  C3&S&  Ala-fliahir }  has  no 
fewer  than  twelve  Chriftian  churches.  The  whole 
ifland  of  Chio  is  governed  by  Chriflians  ;  and  fome 
illandsof  the  Archipelago  are  inhabited  by  Chriflians 
only.  In  Africa,  beiides  the  Chriftians  living  in  E- 
gypt,  and  in  the  kingdom  of  Congo  and  Angola,  the 
iflands  upon  the  weftern  coafts  are  inhabited  by  Chri- 
ftians ;  and  the  vaft  kingdom  of  Abyflinia,  fuppofed 
to  be  as  big  as  Germany,  France,  Spain,  and  Italy, 
put  together,  is  pollened  by  Chriflians.  In  Alia,  moft 
part  of  the  empire  of  Ruflia,  the  countries  of  Circaffia 
and  ?vlingrelia,  Georgia,  and  Mount  Libanus,  are  in- 
habited only  by  Chriftians.  In  America,  it  is  notori- 
ous that  the  Chriflians  are  very  numerous,  and  fpread 
over  moft  parts  of  that  vaft  continent. 

Chk/stj.ixs  of  St  John,  a  feci  of  Chriftians  very  nu- 
merous in  Balfara  and  the  neighbouring  towns  :   they 
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Christians  formerly  inhabited  along  the  river  Jordan,,  where   St 
1  John  baptized,  and  it  was  from  thence  they  had  their 

Ohriftina.  narae.  They  hold  an  annivcrfary  f eaSt  of  five  days; 
during  which  they  all  go  to  the  biShop,  who  baptizes 
them  with  the  baptifm  of  St  John.  Their  baptifm  is 
alfo  performed  in  rivers,  and  that  only  on  Sundays: 
they  have  no  notion  of  the  third  Perfon  in  the  Trinity  ; 
nor  have  they  any  canonical  books,  but  abundance  full 
of  charms,  &c.  Their  biflioprics  defcend  by  inheri- 
tance, as  our  estates  do,  though  they  have  the  cere- 
mony of  an  election. 

Christians  of  St  Thomas ,  a  fort  of  Christians  in 
a  peninfula  of  India  on  this  fide  of  the  Gulf  :  they  in- 
habit chiefly  at  Cranganor,  and  the  neighbouring 
country:  thefe  admit  of  no  images  ;  and  receive  only 
the  crofs,  to  which  they  pay  a  great  veneration  :  they 
affirm,  that  the  fouls  of  the  faints  do  not  fee  God  till 
after  the  day  of  judgement :  they  acknowledge  but  three 
facraments,  viz.  baptilm,  orders,  and  the  eucharift  : 
they  make  no  ufe  of  holy  oils  in  the  administration  of 
baptifm  ;  but,  after  the  ceremony,  anoint  the  infant 
with  an  unction  compofed  of  oil  and  walnuts,  without 
any  benediction.  In  the  eucharift,  they  confecrate 
with  little  cakes  made  of  oil  and  fait,  and  inftead  of 
wine  make  ufe  of  water  in  which  raifins  have  been  in- 
fufed. 

CHRISTIANA,  a  town  of  Norway,  in  the  pro- 
vince of  Aggerhuys,  fituated  on  a  bay  of  the  fea.     E. 
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Long.  10.  15.  N.  Lat.  59.  30. 

CHRISTIANOPLE,  a  port-town  of  Sweden,  fitu- 
ated on  the  Baltic  Sea,  in  the  territory  of  Blecking, 
and  province  of  South  Gothland.  E.  Long.  15.  40 
N.  Lat.  570. 

a  Strong  fortified 


CHR1STIANSTADT,  a  Strong  fortified  town  of 
Sweden  ;  fituated  in  the  territory  of  Blecking  and  pro- 
vince of  South  Gothland.  It  was  built  in  1614  by 
Chriftian  IV.  king  of  Denmark,  when  this  province 
belonged  to  the  Danes ;  and  finally  ceded  to  the  Swedes 
by  the  peace  of  Rofkild  in  1658.  The  town  is  fmall 
but  neatly  built,  and  is  efteemed  the  Strongeft  fortrefs 
in  Sweden.  The  houfes  are  all  of  brick,  and  moftfy 
Stuccoed  white.  It  Stands  in  a  marfhy  plain  clofe  to 
the  river  Llelge-a,  which  flows  into  the  Baltic  at  Ahus 
about  the  diftance  of  20  miles,  and  is  navigable  only 
for  fmall  craft  of  feven  tons  burden.  Englifh  vefTels 
annually  refort  to  this  port  for  alum,  pitch,  and  tar. 
The  inhabitants  have  manufactures  of  cloth  and  Silken 
Stuffs,  and  carry  an  a  fmall  degree  of  commerce.  E. 
Long.     14.   40.  N  Lat.   56.   30. 

CHRISTINA,  daughter  of  GuStavus  Adolphus 
king  of  Sweden,  born  in  in  1626;  and  fucceeded  to 
the  crown  in  1633,  when  only  feven  years  of  age.  This 
princefs  difcovered  even  in  her  infancy,  what  fire  after- 
wards expreffed  in  her  memoirs,  an  invincible  antipa- 
thy for  the  employments  and  converfation  of  women ; 
and  She  had  the  natural  aukwardnefs  of  a  man  with  re- 
fpect  to  all  the  little  works  which  generally  fall  to  their 
Share.  She  was  on  the  contrary,  fond  of  violent  ex- 
ercifes,  and  fuch  amufements  as  confift  in  feats  of 
Strength  and  activity.  She  had  alfo  both  ability  and 
tafte  for  abstracted  Speculations ;  and  amufed  herfelf 
with  language  and  the  fciences,  particularly  that  of 
legislature  and  government.  She  derived  her  knowledge 
of  ancient  history  from  its  fource  :  and  Polybius  and 
Thucydides  were  her  favourite   authors.     As  She  was 


the  fovereign  of  a  powerful  kingdom,  it  is  not  Strange  Cbriflls: 
that  almoSt  all  the  princes  in  Europe  afpired  to  her  bed.  ' 
Among  others,  were  the  Prince  of  Denmark,  the 
Elector  Palatine,  the  Elector  of  Brandenburg,  the  Kino- 
of  Spain,  the  king  of  the  Romans,  Don  John  of  Au- 
stria ;  Sigifmund  of  Rockocci,  count  and  general  of 
Calfovia;  Staniflaus  king  of  Poland  ;  John  Caflimir  his 
brother  ;  and  Charles  GuStavus  duke  of  Deux  Ponts, 
of  the  Bavarian  Palatinate  family,  fon  of  her  father  the 
great  Guftavus's  fiSter,  and  confequently  her  firSt  coufin. 
To  this  nobleman,  as  well  as  to  all  his  competitors,  She 
constantly  refufed  her  hand  ;  but  She  caufed  him  to  be 
appointed  her  fucceflbr  by  the  States.  Political  inte- 
refts,  differences  of  religion,  and  contrariety  of  man- 
ners, furnished  Christina  with  pretences  for  rejecting  all 
her  fuitors  ;  but  her  true  motives  were  the  love  of  in- 
dependence, and  a  Strong  averfion  She  had  conceived, 
even  in  her  infancy,  from  the  marriage  yoke.  "  Do 
not  force  me  to  marry  (faid  She  to  the  Slates)  ;  for  if  I 
fhould  have  a  fon,  it  is  not  more  probable  that  he  mould 
be  an  Augustus  than  a  Nero." 

An  accident  happened  in  the  beginning  of  her  reign 
which  gave  her  a  remarkable  opportunity  of  displaying 
the  Strength  and  equanimity  of  her  mind.  As  She  was 
at  the  chapel  of  the  caftle  of  Stockholm,  afliiting  at 
divine  fervice  with  the  principal  lords  of  her  court,  a 
poor  wretch,  who  was  difordered  in  his  mind,  came 
to  the  place  with  a  defign  to  affaflinate  her.  This  man, 
who  was  preceptor  of  the  college,  and  in  the  full  vi- 
gour of  his  age,  chofe,  for  the  execution  of  his  defign, 
the  moment  in  which  theaSTembly  was  performing  what 
in  the  Swedifh  church  is  called  an  aft  of '  recollettiou  ;  a 
Silent  and  feparate  act  of  devotion,  performed  by  each 
individual  kneeling  and  hiding  the  face  with  the  hand. 
Taking  this  opportunity;  he  rulhed  through  the  crowd, 
and  mounted  a  balluftrade  within  which  the  queen  was 
upon  her  knees.  The  Baron  Braki,  chief  juftice  of 
Sweden,  was  alarmed,  and  cried  out ;  and  the  guards 
croSTed  their  partifans,  to  prevent  his  coming  further  : 
but  he  Struck  them  furioufly  on  one  fide  ;  leaped  over 
the  barrier;  and,  being  then  clofe  to  the  queen,  made 
a  blow  at  her  with  a  knife  which  he  had  concealed 
without  a  fheath  in  his  fleeve.  The  queen  avoided  the 
blow",  and  pufhed  the  captain  of  her  guards,  who  in- 
stantly threw  himfelf  upon  the  afTaffin,  and  Seized  him 
by  the  hair.  All  this  happened  in  lefs  than  a  mo- 
ment of  time.  The  man  was  known  to  be  mad,  and 
therefore  nobody  fuppofed  he  had  any  accomplices: 
they  therefore  contented  themfelves  with  locking  him 
up;  and  the  queen  returned  to  her  devotion  without  the 
leaSt  emotion  that  could  be  perceived  by  the  people, 
who  were  much  more  frightened  than  herfelf. 

One  of  the  great  affairs  that  employed  Christina 
while  She  was  upon  the  throne,  was  the  peace  of 
Weftphalia,  in  which  many  clafhing  interefts  were  to 
be  reconciled,  and  many  claims  to  be  afcertained.  It 
was  concluded  in  the  month  of  October  1648.  The 
fuccefs  of  the  Swedifh  arms  rendered  Christina  the  ar- 
bitrefs  of  this  treaty  ;  at  leaft  as  to  the  affairs  of  Swe- 
den, to  which  this  peace  confirmed  the  poffeSTion  of 
many  important  countries.  No  public  event  of  im- 
portance took  place  during  the  reft  of  Christina's 
reign  ;  for  there  were  neither  wars  abroad,  nor 
troubles  at  home.  This  quiet  might  be  the  effect  of 
chance  ;  but  it  might  alfo  be  the  effect  of  a  good  ad- 
ministration, 
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Chriftina..  miniflration,  and  the  great  reputation  of  the  queen ; 

w-^y — 4»  anj  tj]e  iovc  j,sr  people  had  for  her  ought  to  lead  us 
to  this  determination,  Her  reign  was  that  of  learn- 
ino-  and  genius.  She  drew  about  her,  wherever  fhe 
was,  all  the  diftinguifhed  characters  of  her  time: 
Grotius,  Pafcal,  Bochart,  Defcartes,  GaiTendi,  Sau- 
maife,  Naude,  VofTms,  Heinfius,  Meibom,  Scudery, 
Menage,  Lucas,  Holftenius,  Lambec'ms,  Bayle,  ma- 
dam Dacier,  Filicaia,  and  many  others.  The  arts 
never  fail  to  immortalize  the  prince  who  protects 
them;  and  almoft  all  thefe  iliuftrious  perfons  have  ce- 
lebrated Chriftina,  either  in  poems,  letters,  or  litera- 
ry productions  of  fome  other  kind,  the  greater  part 
of  which  are  now  forgotten.  They  form,  however, 
a  general  cry  of  praife,  and  a  mafs  of  teftimonials 
which  may  be  confidercd  as  a  folid  bafis  of  reputa- 
tion. Chriftina,  however,  may  be  juftly  reproached 
with  want  of  tafte,  in  not  properly  afligning  the 
rank  of  all  thefe  perfons,  whofe  merits,  though  ac- 
knowledged, were  yet  unequal  ;  particularly  for  not 
having  been  fufficiently  fcnfible  of  the  fupcriority  of 
Defcartes,  whom  fhe  difgufted,  and  at  laft  wholly 
neglected.  The  rapid  fortune  which  the  adventurer 
Michon,  known  by  the  name  of  Bourdelot,  acquired 
by  her  countenance  and  liberality,  was  alfo  a  great 
fcandal  to  literature.  He  had  no  pretenlions  to  learn- 
ing; and  though  fprightly,  was  yet  indecent.  He 
was  brought  to  court  by  the  learned  Saumaife  ;  and, 
for  a  time  drove  literary  merit  entirely  out  of  it,  ma- 
king learning  the  object  of  his  ridicule,  and  exacting 
from  Chriftina  an  exorbitant  tribute  to  the  weaknefs 
and  inconftancy  of  her  fex ;  for  even  Chriftina,  with 
refpect  to  this  man,  mowed  herfelf  to  be  weak  and 
inconftant.  At  laft  fhe  was  compelled,  by  the  public 
indignation,  to  banifh  this  unworthy  minion  ;  and  he 
was  no  fooner  gone,  than  her  regard  for  him  was  at 
an  end.  She  was  afhamed  of  the  favour  fire  had  fhown 
him  ;  and  in  a  fhort  time,  thought  of  him  with  hatred 
or  contempt.  This  Bourdelot,  during  his  afcendency 
over  the  queen,  had  fupplanted  count  Magnus  de  la 
Gardie,  fon  of  the  conftable  of  Sweden,  who  was  a 
relation,  a  favourite,  and  perhaps  the  lover  of  Chrif- 
tina. M.  de  Motteville,  who  had  feen  him  ambaf- 
fador  in  France,  fays,  in  his  memoirs,  that  he  fpoke 
of  his  queen  in  terms  fo  pafiionate  and  refpectful,  that 
every  one  concluded  his  attachment  to  her  to  be  more 
ardent  and  tender,  than  a  mere  fenfe  of  duty  can 
produce.  This  nobleman  fell  into  difgrace  becaufe  he 
fhowed  an  inclination  to  govern ;  while  M.  Bourdelot 
feemed  to  aim  at  nothing  more  than  to  amufe;  and 
concealed,  under  the  unfufpected  character  of  a  droll, 
the  real  afcendency  which  he  exercifed  over  the  queen's 
mind. 

About  this  time,  an  accident  happened  to  Chriftina 
which  brought  her  into  ftill  greater  danger,  than  that 
which  has  been  related  already.  Having  given  or- 
ders for  fome  (hips  of  war  to  be  built  at  the  port  of 
Stockholm,  fhe  went  to  fee  them  when  they  were 
finifhed  ;  and  as  fhe  was  going  on  board  of  them,  crofs 
a  narrow  plank,  with  admiral  Fleming,  his  foot  flipping, 
he  fell,  and  drew  the  queen  with  him  into  the  fea, 
which  in  that  place  was  near  90  feet  deep.  Anthony 
Steinberg,  the  queen's  firft  equerry,  inftantly  threw 
himfelf  into  the  water,  laid  hold  of  her  robe,  and,  with 
fuch  affiftance  as  was  given  him,  got  the  queen  alhore  : 
Vol.  IV. 
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during  this  accident,  her  recollection  was  fuch,  that  Chriftina. 

the   moment   her   lips  were  above  water,  fhe  cried,  *— v- 

out,  "  Take  care  of  the   Admiral."     When  fhe  was 

got  out  of  the  water,  fhe  difcovercd  no  emotion  either 

by  her  gePuire  or  countenance  ;   and  fhe.  dined  the  fan:e 

day  in  public,  where  flic  gave  a   humorous  account  or 

her  adventure. 

But,  though  at  firft  fhe  was  fond  of  the  power  and 
fplendbr  of  royalty,  yet  ihe  began  at  length  to  fee! 
that  it  embarrafTed  her;  and  the  fame  love  of  inde- 
pendence and  liberty  which  had  determined  her  againft 
marriage,  at  laft  made  her  weary  of  her  crown.  As, 
after  her  firft  difguft,  it  grew  more  and  more  irkfome 
to  her,  fhe  refolved  to  abdicate;  and,  in  1652,  com- 
municated her  refolntion  to  the  fenate.  The  ftnnte 
zealoufly  remonftated  againft  it;  and  was  joined  by 
the  people  ;  and  even  by  Charles  Guftavus  himfelf, 
who  was  to  fucceed  her:  fhe  yielded  to  their  impor- 
tunities, and  continued  to  facrifice  her  own  pleafure  to 
the  will  of  the  public  till  the  year  1654,  and  then  flic 
carried  her  delign  into  execution.  It  appears  by  one 
of  her  letters  to  to  M.  Canut,  in  whom  lhe  put  great 
confidence,  that  fhe  had  meditated  this  project  for 
more  than  eight  years  ;  and  that  {he  had  communica- 
ted it  to  him  five  years  before  it  took  place. 

The  ceremony  of  her  abdication  was  a  mournful 
folcmnity,  a  mixture  of  pomp  and  fadnefs,  in  which 
fcarce  any  eyes  but  her  own  were  dry.  She  conti- 
nued firm  and  compofed  through  the  whole;  and,  as 
foon  as  it  was  over,  prepared  to  remove  into  a  coun- 
try more  favourable  to  fcience  than  Sweden  was. 
Concerning  the  merit  of  this  action,  the  world  has  al- 
ways been  divided  in  opinion  ;  it  has  been  condemned 
alike  both  by  the  ignorant  and  the  learned,  the  trifkr 
and  the  fage.  It  was  admired,  however,  by  the 
great  Conde:  "How  great  was  the  magnanimity  of 
this  princefs  (faid  he),  who  could  fo  eafily  give 
up  that  for  which  the  reft  of  mankind  are  continually 
deftroying  each  other,  and  which  fo  many  through- 
out their  whole  lives,  purfue  without  attaining!"  It 
appears  by  the  works  of  St  Evermond,  that  the  abdi- 
cation of  Chriftina  was  at  that  time  the  univerfal  to- 
pic of  fpeculation  and  debate  in  France.  Chriftina, 
befides  abdicating  her  crown,  abjured  her  religion: 
but  this  act  was  univerfally  approved  by  one  party 
and  cenfured  by  another;  the  Papifts  triumphed,  and 
the  Proteftants  were  offended.  No  prince,  after  a 
long  imprifonment,  ever  fhowed  fo  much  joy  upon 
being  reftored  to  his  kingdom,  as  Chriftina  did  in 
quitting  hers.  When  fhe  came  to  a  little  brook,  which 
feparates  Sweden  from  Denmark,  fhe  got  out  of  her 
carriage;  and  leaping  to  the  other  fide,  cried  out  in 
a  tranfport  of  joy,  "  At  laft  I  am  free,  and  out  of 
Sweden,  whither  I  hope  I  fhall  never  return." 
She  difmiffed  her  women,  and  laid  by  the  habit  of 
her  fex  :  "  I  would  become  a  man  (faid  fhe)  ;  yet  1 
do  not  love  men  becaufe  they  are  men,  but  becaufe 
they  are  not  women."  She  made  her  abjuration  at 
BrufTels;  where  fhe  faw  the  great  Conde,  who,  after 
his  defection,  made  that  city  his  afylum.  "  Coufin 
(faid  (lie),  who  would  have  thought  ten  years  ago, 
that  we  fhould  have  met  at  this  diftancc  from  our 
countries  ?" 

The  inconftancy  of  Chriftina's  temper  appeared  in 
her  going  continually  from  place  to  place  :  from  Bruf- 
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Chnftirra.  feis  flie  went  to  Rome;  from  Rome  to  France,  and 
from  France  fhe  returned  to  Rome  again;  after  this 
{lie  went  to  Sweden,  where  me  was  not  very  well  re- 
ceived ;  from  Sweden  fhe  went  to  Hamburgh,  where 
ilie  continued  a  year,  and  then  went  again  toPvome; 
from  Rome  me  returned  to  Hamburgh ;  and  again  to 
Sweden,  where  (he  was  ftill  worfe  received  than  be- 
fore ;  upon  which  me  went  back  to  Hamburgh,  and 
from  Hamburgh  again  to  P».ome.  She  intended  an- 
other journey  to  Sweden;  but  it  did  not  take  place, 
any  more  than  an  expedition  to  England,  where 
Cromwell  did  not  feem  well  difpofed  to  receive 
her;  and  after  many  wanderings,  and  many  pur- 
pofes  of  wandering  ftill  more,  fhe  at  laft  died  at 
Rome  in  1689. 

It  muft  be  acknowledged,  that  her  journeys  to 
Sweden  had  a  motive  of  neceiTity ;  for  her  appoint- 
ments were  very  ill  paid,  though  the  ftates  often  con- 
firmed them  after  her  abdication  :  but  to  other  places 
flie  was  led  merely  by  a  roving  difpofuion;  and, 
what  is  more  to  her  difcredit,  ihe  always  difturbed 
the  quiet  of  every  place  flie  came  into,  by  exacting 
greater  deference  to  her  rank  as  queen  than  (lie  had 
a  right  to  expect,  by  her  total  non-conformity  to 
the  cuftoms  of  the  place,  and  by  continually  exciting 
and  fomenting  intrigues  of  ftate.  She  was  indeed  al- 
ways too  bufy,  even  when  fhe  was  upon  the  throne; 
for  there  was  no  event  in  Europe  in  which  flie  was  not 
ambitious  of  acting  a  principal  part.  During  the  trou- 
bles in  France  by  the  faction  called  the  Fronde,  flie 
wrote  with  great  eagernefs  to  all  the  interefted  par- 
ties, officioLifly  offering  her  mediation  to  reconcile 
their  interefts,  and  calm  their  paffions,  the  fecret 
fprings  of  which  it  was  impoffible  fhe  fliould  know. 
This  was  firft  thought  a  dangerous,  and  afterwards  a 
ridiculous,  behaviour.  During  her  refidence  in  France 
flie  gave  nniverfal  difguft,  not  only  by  violating  all  the 
cuftoms  of  the  country,  but  by  practifing  others  di- 
rectly oppofite.  She  treated  the  ladies  of  the  court 
with  the  greateft  rudenefs  and  contempt :  when  they 
came  to  embrace  her,  ihe,  being  in  man's  habit,  cried 
out,  "  What  a  ftrange  eagernefs  have  thefe  women  to 
kifs  me  !  is  it  becaufe  I  look  like  a  man  ?" 

But  though  flie  ridiculed  the  manners  of  the  French 
court,  fhe  was  very  folicitous  to  enter  into  its  intrigues. 
Louis  XIV.  then  very  young,  was  enamoured  of  Ma- 
demoifelle  de  Mancini  niece  to  Cardinal  Mazarine ; 
Chriftina  flattered  their  paflion,  and  offered  her  fer- 
vice.  "  I  would  fain  be  your  confident  (faid  flie)  ;  if 
you  love,  you  muft  marry." 

The  murder  of  Monaldefchi  is,  to  this  hour,  an  in- 
fcrutajble  myftery.  It  is,  however,  of  a  piece  with  the 
expreflipns  conftantly  ufed  by  Chriftina  in  her  letters, 
with  fefpect  to  thofe  with  whom  flie  was  offended; 
for  fhe  fcarce  ever  fignified  her  difpleafure  without 
threatening  the  life  of  the  offender.  "  If  you  fail  in 
your  duty,  (faid  flie  to  her  fecretary,  whom  fhe  fent  to 
Stockholm  after  her  abdication),  not  all  the  power  of 
the  king  of  Sweden  fhall  fave  your  life,  though  you 
fhould  take  fhelter  in  his  arms."  A  mufician  having 
quitted  her  fervicc  for  that  of  the  duke  of  Savoy,  ihe 
was  fo  tranfported  with  rage  as  to  difgrace  herfelf  by 
thefe  words,  in  a  letter  written  with  her  own  hand  : 
il  He  lives  only  for  me;  and  if  he  does  not  fing  for 
me,  he  fhall  not  long  fing  for  any  body." 


Bayle  was  alfo  threatened  for  having  faid  that  the  Chriftina 
letter  which  Chriftina  wrote,  upon  the  revocation  of  II 

the  edict  of  Nantes,  was  "  a  remain  of  Proteftantifm  •"  Chroaftacea 

but  he   made   his  peace  by  apologies  and  fubmiffion.  " * 

See  the  article  Bayle. 

Upon  the  whole,  flie  appears  to  have  been  an  un- 
common mixture  of  faults  and  great  qualities;  which 
however  it  might  excite  fear  and  refpect,  was  by  no 
means  amiable.  She  had  wit,  tafte,  parts,  and  learn- 
ing: fhe  was  indefatigable  upon  the  throne;  great  in 
private  life;  firm  in  misfortunes  ;  impatient  of  contra- 
diction; and,  except  in  her  love  of  letters,  inconftant 
in  her  inclinations.  The  moft  remarkable  inftance  of 
this  ficklenefs  is,  That  after  flie  had  abdicated  the 
crown  of  Sweden,  fhe  intrigued  for  that  of  Poland. 
She  was,  in  every  aftion  and  purfuit,  violent  and  ar- 
dent in  the  higheft  degree;  impetuous  in  her  defires, 
dreadful  in  her  refentment,  and   fickle  in  her  conduct. 

She  fays  of  herfelf,  "  that  flie  was  miftruftftil,  ambi- 
tious, paflionate,  haughty,  impatient,  contemptuous, 
fatyrical,  incredulous,  undevout,  of  an  ardent  and  vi- 
olent temper,  and  extremely  amorous;"  a  difpofuion, 
however,  to  which,  if  flie  may  be  believed,  her  pride 
and  her  virtue  were  always  fuperior.  In  general,  her 
failings  were  thofe  of  her  fex,  and  her  virtues  the  vir- 
tues of  ours. 

Santa-CmisriNA,  one  of  the  Marquesas  IJlands. 

CHRISTMAS-day,  a  feftival  of  the  Chriftian 
church  ;  obferved  on  the  25th  of  December,  in  me- 
mory of  the  nativity  or  birth  of  Jefus  Chrift.  As  to 
the  antiquity  of  this  feftival,  the  firft  footfteps  we  find 
of  it  are  in  the  fecond  century,  about  the  time  of  the 
emperor  Commodus.  The  decretal :  epiftles  indeed 
carry  it  up  a  little  higher;  and  fay  that  Telefphorus, 
who  lived  in  the  reign  of  Antoninus  Pius,  ordered  di- 
vine fervice  to  be  celebrated,  and  an  angelical  hymn 
to  be  fung,  the  night  before  the  nativity  of  our  Sa- 
viour. However,  that  it  was  kept  before  the  times 
of  Conftantine  we  have  a  melancholy  proof:  for 
whilft  the  persecution  raged  under  Dioclefian,  who 
then  kept  his  court  at  Nicomedia,  that  prince,  among 
other  acts  of  cruelty,  finding  multitudes  sf  Chriftians 
affembled  together  to  celebrate  Chrift's  nativity,  com- 
manded the  church-doors  where  they  were  met  to  be 
fhut,  and  fire  to  be  put  to  it,  which,  in  a  fliort  time, 
reduced  them  and  it  to  allies. 

CHRISTOPHER'S,  St.  one  of  the  Caribbee  Iflands, 
in  America,  lying  to  the  north-weft  of  Nevis,  and 
about  60  miles  welt  of  Antigua.  It  was  formerly  in- 
habited by  the  French  and  Englifh;  but,  in  1712,  it 
was  ceded  entirely  to  the  latter.  In  1782,  it  "was 
taken  by  the  French,  but  reftored  to  Britain  at  the 
peace.  It  is  about  20  miles  in  breadth  and  feven  in 
length;  and  has  high  mountains  in  the  middle, 
whence  rivulets  run  down.  Between  the  mountains 
are  dreadful  rocks,  horrid  precipices,  and  thick  woods ; 
and  in  the  fouth-weft  part  of  the  ifiand,hot  fulphureous 
fprings  at  the  foot  of  them.  The  air  is  good ;  the  foil, 
light,  fandy,  and  fruitful;  but  the  ifland  is  fubject  to 
hurricanes.  The  produce  is  chiefly  fugar,  cotton,  gin- 
ger, indigo,  and  the  tropical  fruits.  W.  Long.  62.  32. 
N.  Lat.  17.  30. 

CHROASTACES,  in  natural  hiftory,  a  genus  of 
pellucid  gems,  comprehending  all  thofe  of  variable  co- 
lours, as  viewed  in  different  lights;  of  which  kinds 
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Chromatic,  are  the  op al  and  the  afleria  or  opulus  cats.     See  Opal 

' — ~v '  and  Asteria. 

CHROMATIC,  a  kind  of  mufic  which  proceeds 
by  feveral  femitones  in  fucceffion.  The  word  is  de- 
rived from  the  Greek yja>ix*,  which  fignifies  colour. 
For  this  denomination  feveral  catifes  are  affined,  of 
which  none  appear  certain,  and  all  equally  unfatisfac- 
tory.  Inftead,  therefore,  of  fixing  upon  any,  we  lhall 
offer  a  conjecture  of  our  own ;  which,  however,  we 
do  not  impofe  upon  the  reader  as  more  worthy  of  his 
attention  than  any  of  the  former.  Xa^a  may  per- 
haps not  only  figni  fy  a  colour,  but  that  {hade  of  a  colour 
by  which  it  melts  into  another,  or  what  the  French 
call  nuance.  If  this  interpretation  be  admitted,  it  will 
be  highly  applicable  to  femitones;  which  being  the 
fmalleft  interval  allowed  in  the  diatonic  fcale,  will 
moft  eafily  run  one  into  another.  To  find  the  rea- 
fons  affigned  by  the  ancients  for  this  denomination, 
and  their  various  diviiions  of  the  chromatic  fpecies, 
the  reader  may  have  recourfe  to  the  fame  article  in 
Roiieau's  Mulical  Dictionary.  At  prefent,  that  fpecies 
conlifts  in  giving  fuch  a  procedure  to  the  funda- 
mental bafs,  that  the  parts  in  the  harmony,  or  at  leaft 
Ibme  of  them  may  proceed  by  femitones,  as  well  in 
riling  as  defcending;  which  is  moft  frequently  found 
in  the  minor  mode,  from  the  alterations  to  which  the 
iixth  and  feventh  note  are  fubjected,  by  the  nature  of 
the  mode  itfelf. 

The  fucceffive  femitones  ufed  in  the  chromatic  fpe- 
cies are  rarely  of  the  fame  kind ;  but  alternately 
major  and  minor,  that  is  to  fay,  chromatic  and  diatonic  : 
for  the  interval  of  a  minor  tone  contains  a  major  or 
chromatic  femitone,  and  another  which  is  major  or 
diatonic;  a  meafure  which  temperament  renders  com- 
mon to  all  tones:  fo  that  we  cannot  proceed  by  two 
minor  femitones  which  are  conjunctive  in  fucceffion, 
without  entering  into  the  enharmonic  fpecies;  but  two 
major  femitones  twice  follow  each  other  in  the  chro- 
matic order  of  the  fcale. 


The  moft  certain  procedure  of  the  fundamental  bafs  Chromatics- 
to  generate  the  chromatic  elements  in  afcent,  is  alter-  *"  v 
nately  to  defcend  by  thirds,  and  rife  by  fourths,  whilft 
all  the  chords  carry  the  third  major.  If  the  funda- 
mental bafs  proceeds  from  dominant  to  dominant  by 
perfect  cadences  avoided,  it  produces  the  chromatic  in 
defcending.  To  produce  both  at  once,  you  inter- 
weave the  perfect  and  broken  cadences,  but  at  the 
fame  time  avoid  them. 

As  at  every  note  in  the  chromatic  fpecies  one  muft 
change  the  tone,  that  fucceffion  ought  to.  be  regulated 
and  limited  for  fear  of  deviation.  For  this  purpofe, 
it  will  be  proper  to  recollect,  that  the  fpace  moft  fuit- 
able  to  chromatic  movements,  is  between  the  extremes 
of  the  dominant  and  the  tonic  in  afcending,  and  be- 
tween the  tonic  and  the  dominant  in  defcending.  In 
the  major  mode,  one  may  alfo  chromatically  defcend 
from  the  dominant  upon  the  fecond  note.  This  tran- 
fition  is  very  common  in  Italy  ;  and,  notwithfianding 
its  beauty,  begins  to  be  a  little  too  common  amongft  us. 

The  chromatic  fpecies  is  admirably  fitted  to  exprefs 
grief  and  affliction  :  thefe  founds  boldly  {truck  in  af- 
cending tear  the  foul.  Their  power  is  no  lefs  magi- 
cal in  defcending;  it  is  then  that  the  ear  feems  to 
be  pierced  with  real  groans.  Attended  with  its  proper 
harmony,  this  fpecies  appears  proper  to  exprefs  every 
thing:  but  its  completion,  by  concealing  the  melody, 
facrifices  a  part  of  its  expreffion  :  and  for  this  difad- 
vantage,  arifing  from  the  fullnefs  of  the  harmony,  it 
can  only  be  compenfated  by  the  nature  and  genius  of 
the  movement.  We  may  add,  that  in  proportion  to 
the  energy  of  this  fpecies,  the  compofer  ought  to  ufe 
it  with  greater  caution  and  parfimony.  Like  thofe 
delicate  viands,  which  when  profufely  adminiltered, 
immediately  furfeit  us  with  their  abundance:  as  much 
as  they  delight  us  when  enjoyed  with  temperance,  fo 
much  do  they  difgult  when  devoured  with  prodiga- 
lity. 

Chromatic,  Enharmonic.     See  Enharmonic,. 
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THAT  part  of  optics  which  explains  the  feveral 
properties  of  the  colours  of  light,  and  of  natural 
1         bodies. 
Different         Before  the  time  of  Sir  Ifaac    Newton,   we  find  no 
hypothefes  hypothefis    concerning    colours  of   any   confequence. 
concerning  -j^  0pjnjons  Qf  t]]e   0]j    philofophers,  however,  we 
lhill  briefly  mention,  in  order  to  gratify  the  curiofity 
of  our  readers.     The  Pythagoreans  called  colour   the 
fuperficies  of  body.     Plato  faid   that  it  was  a  flame 
iifuing  from  them.     According  to  Zeno,  it  is  the  fir  ft 
configuration  of  matter;  and  Ariltotle  faid  it  was  that 
which   moved    bodies  actually  tranfparent.     Dcfcartes 
afTerted,  that  colour  is  a  modification  of  light;   but  he 
imagined,  that  the  difference  of  colour  proceeds  from 
the  prevalence  of  the  direct  or  rotatory  motion  of  the 
particles  of  light.     Father  Grimaldi,  Dechales,  and 
many  others,  thought  the  differences  of  colour  depend- 
ed upon  the  quick  or  flow  vibrations  of  a  certain  elattic 
medium  filling  the  whole  univerfe.     Rohault  imagin- 
ed, that  the  different  colours  were  made   by  the  rays 
of  light  entering  the  eye    at    different   angles  with 


refpect  to  the  optic  axis;  and  from  the  phenomenon 
of  the  rainbow,  he  pretended  to  calculate  the  precife 
quantity  of  the  angle  that  conftituted  each  particular 
colour.  Laflly,  Dr  Hooke,  the  rival  of  Newton,  ima- 
gined that  colour  is  caufed  by  the  fenfation  of  the  ob- 
lique or  uneven  pulfe  of  light;  and  this  being  capable 
of  no  more  than  two  varieties,  he  concluded  there 
could  be  no  more  than  two  primary  colours.  a 

In  the  year  1666,  Sir  Ifaac  Newton  began  to  invef-  This  fub- 
tigate  this  fubject  ;   and  finding  the  coloured  image  of  je&'  invefti- 
the  fun,  formed  by  a  glafs  prifm,   to   be  of  an  oblong,  Sfted  bV 
and  not  of  a  circular  form,  as,  according   to    the  laws  ^!r       c 
of  refraction,  it  ought  to  be,  he  began  to  conjecture     ewton' 
that  light  is  not  homogeneal ;  but  that  it  confifts  of  rays, 
fome  of  which  are  much  more  refrangible  than  others. 
See  this  difcovery  fully  explained  and  afcertained  un- 
der the  article  Optics. 

This  method  of  accounting  for  the  different  colours 
of  bodies,  from  their  reflecting  this  or  that  kind  of 
rays  moft  copioufiy,  is  fo  eafy  and  natural,  that  Sir 
Ifaac's  fyftem  quickly  overcame  all  objections,  and  to 
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tliis  day  continues  to  be  almoft.  univerfally  believed. 
It  is  now  acknowledged,  that  the  light  of  the  fun, 
which  to  us  feems  perfectly  homogeneal  and  white,  is 
compofed  of  no  fewer  than  feven  different  colours, 
viz.  red,  orange,  yellow,  green,  blue,  purple,  and 
violet  or  indigo.  A  body  which  appears  of  a  red  co- 
lour, hath  the  property  of  reflecting  the  red  rays  more 
po\verfu''ly  than  any  of  the  others  ;  and  lb  of  the  o- 
range,  yellow,  green,  &c.  A  body  which  is  of  a 
black  colour,  inltead  of  reflecting,  abforbs  all  or  the 
greateft  part  of  the  rays  that  fall  upon  it  ;  and,  on 
the  contrary,  a  body  which  appears  white,  reflects  the 
greateft  part  of  the  rays  indiscriminately,  without  fe- 
parating  the  one  from  the  other. 

The  foundation  of  a  rational  theory  of  colours  be- 
ing thus  laid,  it  next  became  natural  to  inquire,  by 
what  peculiar  mcchanifm  in  the  firueture  of  each  par- 
ticular body  it  was  fitted  to  reflect  one  kind  of  rays 
more  than  another?  This  Sir  Ifaac  Newton  attributes 
to  the  denfity  of  thefe  bodies.  Dr  Hooke  had  re- 
marked, that  thin  tranfparent  fubftances,  particularly 
water  and  foap  blown  into  bubbles,  exhibited  various 
colours  according  to  their  thinners,  though,  when  they 
have  a  confiderable  degree  of  thicknefs,  they  appear  co- 
lourlefs;  and  Sir  Ifaac  himfelf  had  obferved,  that  as  he 
was  compreffing  two  prifms  hard  together,  in  order 
to  make  their  fides'(  which  happened  to  be  a  little  con- 
vex) to  touch  one  another,  in  the  place  of  contact  they 
,  were  both  perfectly  tranfparent,  as  if  they  had  been 
Colours ap- but  one  continued  piece  of  glafs.  Round  the  point  of 
pearing  be- contact,  where  the  glaffes  were  a  little  feparate  from 
tween  two  tic\i  other,  rings  of  different  colours  appeared.  To 
glafs  plates.  0Dferve  more  nicely  the  order  of  the  colours  produced  in 
this  manner,  he  took  two  object-glaffes  ;  one  of  them 
a  plano-convex  one  belonging  to  a  14  feet  refract- 
ing telefcope,  and  the  other  a  large  double  convex  one 
for  a  telefcope  of  about  50  feet ;  and  laying  the  for- 
mer of  them  upon  the  latter,  with  its  plain  fide  down- 
wards, he  preffed  them  flowly  together ;  by  which 
means  the  colours  very  foon  emerged,  and  appeared 
diflinct  to  a  confiderable  diftance.  Next  to  the  pel- 
lucid central  fpot,  made  by  the  contact  of  the  glaffes, 
fucceeded  blue,  white,  yellow,  and  red.  The  blue 
was  very  little  in  quantity,  nor  could  he  difcern  any 
violerin  it;  but  the  yellow  and  red  were  very  co- 
pious, extending  about  as  far  as  the  white,  and  four  or 
five  times  as  far  as  the  blue.  The  next  circuit  imme- 
diately furrounding  thefe,  conGfled  of  violet,  blue, 
green,  yellow,  and  red  :  all  thefe  were  copious  and 
vivid,  except  the  green,  which  was  very  little  in  quan- 
tity, and  feemed  more  faint  and  dilute  than  the  other 
colours.  Of  the  other  four,  the  violet  was  the  leaf! 
in  extent;  and  the  blue  lefs  than  the  yellow  or  red. 
The  third  circle  of  colours  was  purple,  blue,  green, 
yellow,  and  red.  In  this  the  purple  feemed  more  red- 
dim  than  the  violet  in  the  former  circuit  and  the  grten 
was  more  confpicuous ;  being  as  brifk  and  copious  as  a- 
ny  of  the  other  colours,  except  the  yellow;  but  the  red 
began  to  be  a  little  faded,  inclining  much  to  purple. 
The  fourth  circle  confifted  of  green  and  red  ;  and  of 
thefe  the  green  was  very  copious  and  lively,  inclining 
on  the  one  fide  to  blue,  and  on  the  other  to  yellow ; 
but  in  this  fourth  circle  there  was  neither  violet,  blue, 
nor  yellow,  and  the  red  was  very  imperfect  and  dirty. 


All  the  fucceeding  colours  grew  more  and  more  im- 
perfect  and  dilute,  till  after  three  or  four  revolutions 
they  ended  in  perfect  whitenefs. 

As  the  colours  were  thus   found  to  vary  according 
to  the  different  diftencesof  the  glafs-plates  from  each 
other,  our  author  thought  that   they    proceeded    from 
the  different  thicknefs  of  the  plate  of  air  intercepted 
between  the  glaffes ;   this  plate  of  air   being,   by   the 
mere  circumftance  of  thinnefs  cr  thicknefs,  difpofed 
to  reflect   or   tranfmit  this  or  that  particular  colour.         4 
From  this  he  concluded,  as  already  obftrved,  that  the  Suppofcd 
colours  of  all  natural  bodies   depended   on   their   den-  ar>fc  from 
fity,  or  the  bignefs  of  their  component  particles.     He  denfity. 
alfo  conflructed  a   table,  wherein   the  thicknefs  of  a 
plate   neceffary    to  reflect  any  particular  colour    was 
expreffed  in  parts  of  an  inch  divided  into   i,oco,ooo 
parts.  5 

Sir  Ifaac  Newton  purfuing  his  difcoveries  concern-  Colours  by  ] 
ing  the  colours  of  thin  fubftances,  found  that  the  fame  reflection. 
were  alfo  produced  by  plates  of  a  confiderable  thick- 
nefs. There  is  no  glafs  or  fpeculum,  he  obferves, 
how  well  polifhed  foever,  but,  befides  the  light  which 
it  refracts  or  reflects  regularly,  fcatters  every  way  ir- 
regularly a  faint  light;  by  means  of  which  the  polifh- 
ed furface,  when  illuminated  in  a  dark  room  by  a 
beam  of  the  fun's  light,  may  eafily  be  fcen  in  all  pofi- 
tions  of  the  eye.  It  was  with  this  fcattered  light  that 
the  colours  in  the  following  experiments  were  pro- 
duced. 

The  fun  mining  into  bis  darkened  chamber  through 
a  hole  in  the  fhutter  one  inch  wide,  he  let  the  beam 
of  light  fall  perpendicularly  upon  a  glafs  fpeculum, 
concave  on  one  fide  and  convex  on  the  other,  ground 
to  a  fphere  of  five  feet  eleven  inches  radius,  and  quick- 
illvered  over  on  the  convex  fide.  Then,  holding  a 
quire  of  white  paper  at  the  centre  of  the  fphere,  to 
which  the  fpeculums  were  ground,  in  fuch  a  manner 
as  that  the  beam  of  light  might  pafs  through  a  little 
hole  made  in  the  middle  of  the  paper,  to  the  fpeculum, 
and  thence  be  reflected  back  to  the  fame  hole,  he  ob- 
ferved on  the  paper  four  or  five  concentric  rings  of  co- 
lours, like  rainbows  furrounding  the  hole,  very  much 
like  thofe  which  appeared  in  the  thin  plates  abovemen- 
tioned,  but  larger  and  fainter.  Thefe  rings,  as  they 
grew  larger  and  larger,  became  more  dilute,  fo  that 
the  fifth  was  hardly  vifible  ;  and  yet  fometimes,  w;hen 
the  fun  fhone  very  clear,  there  appeared  faint  traces  of 
a  fixth  and  feventh.  , 

We  have  already  taken  notice,  that  the  thin  plates  Colours  by 
made  life  of  in  the  former  experiments  reflected  fome  refraction 
kinds  of   rays    in     particular  parts,  and   tranfmitted  an<i  reflec- - 
others  in  the  fame   parts.     Hence  the  coloured  rings tion  enu" 
appeared  varioufly  difpofed,  according  as   they  were  merated'  • 
viewed  by  tranfmitted  or   reflected  light;  that  is,  ac- 
cording as  the   plates  were  held  up  between  the  light: 
and  the  eye,  or  not.     For  the  better  underfianding  of 
which  we  fubjoin  the  following  table,  wherein  on  one 
fide  are  mentioned  the  colours  appearing  on  the  plates 
by  reflected  light,  and  on  the  other  thofe  which  were 
oppofite  to  them,  and  which  became  vifible   when   the 
glaffes  were  held  up  between  the  eye  and  the  window. 
We  have  already  obferved,  that  the  centre,  when  the 
glaffes  were  in  full  contact,  was  perfectly  tranfparent. 
This  fpbr,  therefore,  when  viewed  by  reflected  light, 

appeared 
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appeared  bkck,  becaufe 
and  for  the  fame  reafon  it 
by  tranfmitred  lighr. 

Colours  by  reflected 
Light. 
Black 
Bine 
White 
Yellow 
Red 
Violet 
Blue 
Green 
Yellow 
Red 
Purple 
Blue 
Green 
Yellow 
Red 
Green 
Red 

Greenifh-biue 
Red. 


} 


it    tranfmitted    all  the  rays  : 
appeared  white  when  viewed 

Colours  by  Tranfmitted 
Light. 
White 

Yellowifh-red 
Black 
Violet 
Blue 
White 
Yellow 
Red 
Violet 
Blue 
Green 
Yellow 
Red 

Bluiih-green 

Red 

Bluifh-green 

Red. 


The  colours  of  the  rings  produced  from  reflection 
by  the  thick  plates,  followed  the  order  of  thofe  pro- 
duced by  tranfmiflion  through  the  thin  ones:  and  by 
the  analogy  of  their  phenomena  with  thofe  produced 
from  the  thin  plates,  Sir  Ifaac  Newton  concluded  that 
they  were  produced  in  a  fimilar  manner.  For  he 
found,  that  if  the  quickfilver  was  rubbed  off  from  the 
back  of  the  fpeculum,  the  glafs  alone  would  produce 
the  fame  rings,  but  much  more  faint  than  before  ;  fo 
that  the  phenomenon  did  not  depend  upon  the  quick- 
filver, except  in  as  far  as,  by  increafing  the  reflection 
at  the  back  of  the  glafs,  it  increafed  the  light  of  the 
coloured  rings.  He  alfo  found  that  a  fpeculum  of  me- 
tal only,  produced  none  of  thofe  rings  ;  which  made 
him  conclude,  that  they  did  not  arife  from  one  furface 
only,  but  depended  on  the  two  furfaces  of  the  plate 
of  glafs  of  which  the  fpeculum  was  made,  and  upon 
the  thicknefs  of  the  glafs  between  them. 
General  From  thefe  experiments  and  obfervations,   it  will  be 

theory  of  eafy  to  underftand  the  Newtonian  theory  of  colours, 
colours  by  Every  fubftance  in  nature  feems  to  be  tranfparent, 
Sir  Ifaac  provided  it  is  made  fufliciently  thin.  Gold,  the  moft 
Newton.  denfe  fubftance  w«  know,  when  reduced  into  thin 
leaves,  tranfmits  a  bluilh-green  light  through  it.  If, 
therefore,  we  fuppofe  any  body,  gold,  for  inllance,  to 
be  divided  into  a  van:  number  of  plates  fo  thin  as  to 
be  aim  oft  perfectly  tranfparent,  it  is  evident  that  all 
or  greatelt  part  of  [he  rays  will  pafs  through  the  up- 
per plates,  and  when  they  lofe  their  force  will  be  re- 
flected from  the  under  ones.  They  will  then  have 
the  fame  number  of  plates  to  pafs  through  which  they 
had  penetrated  before;  and  thus,  according  to  the 
number  of  thofe  plates  through  which  they  are  obli- 
ged to  pafs,  the  object  appears  of  this  or  that  colour, 
jaftas  the  rings  of  colours  appeared  different  in  the 
experiment  of  the  two  plates,  according  to  their  di- 
ftance  from  one  another,  or  the  thicknefs  of  the  plate 
of  air  between  them. 

This  theory  is  adopted  by  Edward   Huffey  Delaval, 
in   his-  Experimental   Inquiry   into  the  caufe  of   the 


changes  of  colours  in   opaque  and    coloured   bodies.         8 

He   endeavours  to  confirm  it   by    a  number  of  "experi-  MrDela- 

ments  on  the  infufions  of   flowers  of  different  colours  ;  v.    s  exp.c" 
,         1.      n  ,>  r  1 ■       1     c       1     •      i  riments  in 

but   his  itrongeit  arguments  leem  to  be  thole    derived  confjrma. 

from  the   different   tinges  given    to  glafs  by   metallic  t;onof  it, 
fubftances.     Here  he  obferves,  that  each  metal  gives  a 
tinge  according  to  its  fpecific  denfity  ;  the  more  denfe 
metals  producing  the  lefs  refrangible  colours,  and  the 
lighter  ones  thofe  colours  which  are  more  eafily  refran- 
gible.    Gold,    which  is  the  denfeft  of  all  metals,    im- 
parts a  red  colour  to  glafs,  whenever  it  can  be  divided 
into  particles  fo  minute,    that   it  is   capable  of  being 
mixed  with  the  materials  of  which  glafs  is  made.     It- 
feems  indifferent  by   what  means  it  is  reduced  to  this 
ftate,  nor  can  it  by  any  means  be  made  to  produce  a- 
nother  colour.     If  it  is  mixed  in  large  maffes  without 
being  minutely  divided,   it  imparts  no  colour   to  the 
glafs,  but  remains  in  its  metallic  form.     Lead,  the  me- 
tal whofe  denfity  is    next  in  order  to  that  of  gold,  af- 
fords a  glafs  of  the  colour  of  the  hyacinth  ;  a  gem 
whofe  diftinguifhing   characteristic  is,  that   it    is    red 
with  an  admixture  of  yellow,  the  fame  colour  which  is 
ufually  called   orange.     Glafs  of  lead   is  mentioned  by 
feveral  authors  as  a  compofition  proper,   without  the 
addition  of  any  other  ingredient,  for  imitating  the  hy- 
acinth.    Silver,  next  in  denfity  to  lead,   can   only  be 
made  to    communicate  a   yellow    colour  to  glafs.     If 
the  metal  is  calcined  with  fulphur,  it  readily  commu- 
nicates this  colour.     Leaf-filver  laid  upon  red-hot  glafs 
likewife  tinges  it  yellow.     When  we  meet  with  au- 
thors who  mention  a  blue  or  greenifh  colour  commu- 
nicated by  filver,    the  caufe,   muft  have  been,  that  the 
filver  ufed   in  fuch    procelfes    was   mixed  with  copper. 
Mr  Delaval  affures  us,  from  his  own  experience,  that 
filver  purified  by  the  teft  retains  fo  much  copper,  that, 
when  melted  feveral  times  with  nitre  and  borax,  it  al- 
ways imparted  a    green  colour  at  the  fir  It   and  fecond 
melting  ;   though  afterwards  no  fuch  colour   was  ob-  - 
tainable  from   it.     The  only  colour  produced  by   cop- 
per is   green.     It    is  indifferent  in  what   manner  the 
copper  is  prepared  in   order  to  tinge  the  glafs,  provided 
it  is   expofed   without    any  other  ingredient  to  a  fnfii- 
cient  degree  of  heat.     If  a  quantity  of  falts   are  added 
in  the  preparation,  they  will,  by  attenuating    the  mix- 
ture, make   the  glafs  incline   to   blue,  the  colour  next 
in  order:  but  this  happens  only  when    the  fire  is   mo- 
derate ;   for,  in  a  greater  degree  of  heat,  the  redun- 
dant falts,  even  thofe  of  the  moft  fixed  nature,  are  ex- 
pelled.    It  is   true,  that  copper  is  mentioned  by  fomc 
writers  as  an   ingredient  in  red  glafs  and  enamel  :  but  • 
the  red,   which  is  the  colour  of  the  metal  not  diifolved 
or  mixed  with  the  glafs,  remains  only  while  the  com- 
pofition is   txpofed  to  fuch  a  degree  of  heat   as   is   too 
final!  to  melt  and   incorporate  h  ;  for,  if  it  be  fufFered 
toremainin    the  furnace  a  few  minutes  after  the  cop- 
per is  added,   the  mafs  will   turnout  green    inftead  of 
red.     Iron,  the  metal  next  in  denfity  to  copper,  is  apt 
to  be  calcined,  or  reduced  to    a  ruddy  crocus,  fimilar 
to  that  raft   which  it   contracts  fpontaneoufly  in  the 
air.     In  this  ftatc,  it  requires  a  considerable  degree  of 
heat  to  diffolve  and  incorporate  it  with  glafs  :  till  that 
heat  is   applied,  it   retains  its   ruddy  colour:  by    in- 
creafing the  heat,  it  pafTes    through    the  intermediate 
colours,  till  it   arrives    at  its  permanent  one,  which  is 
blue  ;  this  being  effected  in  the  greatelt  degree  of  htat  . 
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the  glafs  will  bear,  without  lofing  all  colour  whatever. 
Iron  vitrified  perfi  is  converted  into  a  blue  glafs.  In 
fhort,  it  is  indubitable,  that  iron  is  the  only  metal 
which  will,  without  any  addition,  impart  to  the  glafs 
a  blue  colour  :  for  copper  will  not  communicate  that 
colour  without  the  addition  of  a  confiderable  quantity 
of  falts;  or  fome  other  mmer  that  attenuates  it  ;  and 
the  other  metals  cannot  by  any  means  be  made  to  pro- 
duce it  at  all. 

Thefe  are  the  principal  of  Mr  Delaval's  arguments 
in  favour  of  Sir  Ifaac  Newton's  theory  of  colours  be' 
ing  formed  by  denlity.  Dr  Prieftley  too  hath  men- 
tioned fome  which  deferve  attention.  "  It  was  a 
difcovery  of  Sir  Ifaac  Newton  (fayshe),  that  the  co- 
lours of  bodies  depend  upon  the  thicknefs  of  the  fine 
plates  which  compote  their  furfaces.  He  hath  fhown, 
that  a  change  of  the  thicknefs  of  thefe  plates  occafions 
a  change  in  the  colours  of  the  body  ;  rays  of  a  diffe- 
rent colour  being  thereby  difpofed  to  be  tranfinitted 
through  it;  and  confequently  rays  of  a  different  co- 
lour reflected  at  the  fame  place,  fo  as  to  prefent  an 
image  of  a  different  colour  to  the  eye.  A  variation 
in  the  denfity  occafions  a  variation  in  the  colour  ;  but 
ftill  a  medium  of  any  denfity  will  exhibit  all  the  co- 
lours, according  to  the  thicknefs  of  it.  Thefe  obfer- 
vations  he  confirmed  by  experiments  on  plates  of  air, 
water,  and  glafs.  He  likewife  mentions  the  colours 
which  arife  on  polilhed  fteel  by  heating  it,  as  likewife 
on  bell-metal,  and  fome  other  metalline  fubftances, 
when  melted  and  poured  on  the  ground,  where  they 
may  cool  in  the  open  air;  and  he  afcribes  them  to 
the  fcoriae  or  vitrified  parts  of  the  metal,  which,  he 
fays,  moft  metals,  when  heated  or  melted,  do  continu- 
ally protrude  and  fend  out  to  their  furfaces,  covering 
them  in  the  form  of  a  thin  glaffy  fkin.  This  great 
difcovery  concerning  the  colours  of  bodies  depending 
on  the  thicknefs  of  the  fine  plates  which  compofe  their 
furfaces,  of  whatever  denfity  thefe  plates  may  be,  1 
have  been  fo  happy  as  to  hit  upon  a  method  of  illu- 
ftrating  and  confirming  by  means  of  electrical  explo- 
fions.  A  number  of  thefe  being  received  0:1  the  fur- 
face  of  any  piece  of  metal,  change  the  colour  of  it  to 
a  confiderable  diftance  from  the  fpot  on  which  they 
were  difcharged  ;  fo  that  the  whole  circular  fpace  is 
divided  into  a  number  of  concentric  rings,  each  of 
which  confifts  of  all  the  prifmatic  colours,  and  perhaps 
as  vivid  as  they  can  be  produced  in  any  method  what- 
ever. Upon  mowing  thefe  coloured  rings  to  Mr 
Canton,  I  was  agreeably  furprifed  to  find,  that  he  had 
likewife  produced  all  the  prifmatic  colours  from  all 
the  metals,  but  by  a  different  operation.  He  ex- 
tended fine  wires  of  all  the  different  metals  along  the 
furfaces  of  pieces  of  glafs,  ivory,  wood,  &c.  ;  and 
when  the  wire  was  exploded,  he  always  found  them 
tinged  with  all  the  colours.  They  are  not  difpofed 
in  fo  regular  and  beautiful  a  manner  as  in  the  rings  I 
produced,  but  they  equally  demonftrate  that  none  of 
the  metals  thus  exploded  difcovers  the  leaft  preference 
to  one  colour  more  than  to  another.  In  what  manner 
thefe  colours  are  formed  it  may  not  be  eafy  to  conjec- 
ture. In  Mr  Canton's  method  of  producing  them, 
the  metal,  or  the  calcined  and  vitrified  parts  of  it, 
feem  to  be  difperfed,  in  all  directions  from  the  plate 
of  explofion,  in  the  form  of  fpheres' of  a  very  great 
variety  of  fizes,  tinged   with  all  the  variety  of  colours, 


and  fome  of  them  fmaller  than  can  be  diftinctly  feen 
by  any  magnifier.  In  my  method  of  making  thefe 
colours,  they  feem  to  be  produced  in  a  manner  fimi- 
lar  to  the  production  of  colours  on  fteel  and  other  me- 
tals by  heat  ;  i.  e.  the  furface  is  affected  without  the 
parts  of  it  being  removed  from  their  places,  certain 
plates  orlaminae  being  formed  of  a  thicknefs  proper  to 
exhibit  the  refpective  colours." 

But,  however  well  fupported  this  doctrine  of  the 
formation  of  colours  by  denfity  may  be,  we  find  the 
fame  author  (Dr  Prieftley),  whom  we  have  juft  now 
feen  arguing  for  it  in  his  hiftory  of  electricity,  arguing 
againft  it  in  his  hiftory  of  vifion.  "There  are  (fays 
he)  no  optical  experiments  with  which  Sir  Ifaac  New- 
ton feems  to  have  taken  more  pains  than  thofe  rela- 
ting to  the  rings  of  colours  which  appear  in  thin  plates  ; 
and  in  all  his  obfervations  and  inveftigations  concern- 
ing them,  he  difcovers  the  greateft  fagacity  both  as  a 
philofopher  and  mathematician  ;  and  yet  in  no  fubject 
to  which  he  gave  his  attention,  does  he  feem  to  have 
overlooked  more  important  circumftances  in  the  ap- 
pearances he  obferved,  or  to  have  been  more  mifta- 
ken  with  regard  to  their  caufes.  The  former  will  be 
evident  from  the  obfervations  of  thofe  who  fucceeded 
him  in  thefe  inquiries,  particularly  thofe  of  the  Abbe 
Mazeas.  This  gentleman,  endeavouring  to  give  a 
very  high  polifh  to  the  flat  fide  of  an  object-glafs,  hap- 
pened to  be  rubbing  it  againft  another  piece  of  flat 
and  fmooth  glafs  ;  when  he  was  furprifed  to  find,  that 
after  this  friction,  they  adhered  very  firmly  together, 
till  at  laft  he  could  not  move  the  one  upon  the  other. 
Buthe  was  much  more  furprifed  to  obferve  the  fame 
colours  between  thefe  plane  glaffes  that  Newton  ob- 
ferved between  the  convex  object-glafs  of  a  telefcope 
and  another  that  was  plane.  Thefe  colours  between 
the  plane  glaffes,  the  Abbe  obferves,  were  in  propor- 
tion to  their  adhefion.  The  refemblance  between 
them  and  the  colours  produced  by  Newton,  induced 
him  to  give  a  very  particular  attention  to  them;  and 
his  obfervations  and  experiments  are  as  follow  : 

"  If  the  furfaces  of  the  pieces  of  glafs  are  tranfpa- 
rent,  and  well  polifhed,  fuch  as  are  ufed  for  mirrors, 
and  the  preffure  be  as  equal  as  poffible  on  every  part 
of  the  two  furfaces,  a  refittance,  he  fays,  will  foon  be 
perceived  when  one  of  them  is  made  to  Hide  over  the 
other;  fometimes  towards  the  middle,  and  fometimes 
towards  the  edges;  but  wherever  the  refinance  is  felt, 
two  or  three  very  fine  curve  lines  will  be  perceived, 
fome  of  a  pale  red,  and  others  of  a  faint  green.  Con- 
tinuing the  friction,  thefe  red  and  green  lines  increafe 
in  number  at  the  place  of  contaft,  the  colours  being 
fometimes  mixed  without  any  order,  and  fometimes  dif- 
pofed in  a  regular  manner.  In  the  laft  cafe,  the  co- 
loured lines  are  generally  concentric  circles,  or  ellipfes, 
or  rather  ovals,  more  or  lefs  elongated  as  the  furfaces 
are  more  or  lefs  united.  Thefe  figures  will  not  fail 
to  appear,  if  the  glaffes  are  well  wiped  and  warmed  be- 
fore the  friction. 

"  When  the  colours  are  formed,  the  glaffes  adhere 
with  confiderable  force,  and  would  always  continue  fo 
without  any  change  in  the  colours.  In  the  centre  of 
all  thofe  ovals,  the  longer  diameter  of  which  generally 
exceeds  ten  lines,  there  appears  a  fmall  plate  of  the 
fame  figure,  exactly  like  a  plate  of  gold  interpofed 
between   the  glaffes;  and  in  the  centre  of  it  there  is 
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often  a  dark  fpot,  which  abforbs  all  the  rays  of  light 
except  the  violet ;  for  this  colour  appears  very  vivid 
through  a  prifm. 

"  If  the  glaffes  are  feparated  fuddenly,  either  by 
Hiding  them  horizontally  over  one  another,  or  by  the 
action  of  fire,  as  will  l)e  explained  hereafter,  the  co- 
lours will  appear  immediately  upon  their  being  put  to- 
gether again,  without  the  lead  friction. 

"  Beginning  by  the  flighteft  touch,  and  increafing 
the  preflure  by  infenfible  degrees,  there  firft  appears 
an  oval  plate  of  a  faint  red,  and  in  the  mid  ft  of  it  a 
fpot  of  light  green,  which  enlarges  by  the  preffure, 
and  becomes  a  green  oval,  with  a  red  fpot  in  the 
centre;  and  this,  enlarging  in  its  turn,  difcovers  a 
green  fpot  in  its  centre.  Thus  the  red  and  the  green 
fucceed  one  another  in  turns,  affuming different  fhades, 
and  having  other  colours  mixed  with  them,  which  will 
be  diftinguiihed  prefer) tly. 

"  The  o-reaieft  difference  between  thefe  colours  ex- 
hibited  between  plane  furfaces  and  thofe  formed  by 
curve  ones  is,  that  in  the  former  cafe  preffure  alone 
will  not  produce  them,  except  in  the  cafe  abovemen- 
tioned.  With  whatever  force  he  comprclfed  them,  his 
attempts  to  produce  the  colours  were  in  vain  without 
previous  friction.  But  the  reafon  of  this  plainly  was, 
that  without  Aiding  one  of  the  glaffes  over  the  other, 
they  could  not  be  brought  to  approach  near  enough  for 
the  purpofe. 

"  Having  made  thefe  obfervations  with  plates  of 
glafs  whofe  fides  were  nearly  parallel,  he  got  two 
prifms  with  very  fmall  refracting  angles  ;  and  rubbing 
them  together,  when  they  were  fo  joined  as  to  form  a 
parallelopiped,  the  colours  appeared  with  a  furprifing 
luflre  at  the  places  of  contact,  owing,  he  did  not 
doubt,  to  the  feparation  of  the  rays  of  light  by  the 
prifm.  In  this  cafe,  differently  coloured  ovals  appear- 
ed, but  the  plate  of  gold  in  them  was  much  whiter, 
and  only  appeared  yellow  about  its  edges.  This  plate 
having  a  black  fpot  in  its  centre,  was  bordered  by  a 
deep  purple.  He  could  not  perceive  any  violet  by  his 
naked  eye,  but  it  might  be  perceived  by  the  help  of 
a  lens  with  a  weak  light.  It  appeared  in  a  very  fmall 
quantity  at  the  confines  of  the  purple  and  the  blue, 
and  feemed  to  him  to  be  only  a  mixture  of  thefe  two 
colours.  It  was  very  vifible  in  each  of  the  coloured 
rings  by  inclining  the  glaiTes  to  the  light  of  the  moon. 
Next  to  the  purple  and  violet  appeared  blue,  orange, 
red  tinged  with  purple,  Sight  green,  and  faint  purple. 
The  other  rings  appeared  to  the  naked  eye  to  con- 
fift  of  nothing  but  faint  reds  and  greens  ;  and  they 
were  fo  thaded  that  it  was  not  eafy  to  mark  their  ter- 
minations. That  the  order  of  thefe  may  be  compared 
with  Newton's,  he  gives  a  view  of  both  in  the  follow- 
ing table : 


Order  of  the  Colour s  in  the 
Plane  Glajfes. 

~  Black  fpot 
Whitifh  oval 
Yellow  border 
Deep  purple 


Order  I. 


Order  H. 


Blue 

Orange 

Purple 


Order  of  the  Colours  in 
Newt.    Objett  Glajfes. 
Black 
Blue 
White 
Yellow 
Red 
Violet, 
Blue 
Green 
Yellow 
Red. 


A     T     I     C     S. 

Order  of  the  Colours  in  the 
Plane  Glaffes. 

Greenifli  blue 
Yellowilh  green 
Purpled  red 


Orderlll. 


Orderly.  $  9refn 
£  Red 

Order  V.  |Fa>ntgreen 
(  Faint  red 

OrderVI.5"Weak  Sreen 


_  Light  red 

Order  VII  fy^^g1^ 
£  Very  faint  red. 


Order  of  the  Colours  in 
Newt.  Object  Clafes. 
Purple 
Blue 
Green 
Yellow 
Red 
Green 
Red 

Greenifli  blue 
Red 

Greenifli  blue 
Red 

Greenifli  blue 
Pale  red. 

"  When  thefe  coloured  glafTes  were  fufpended  over 
the  flame  of  a  candle,  the  colours  difeppeared  fudden- 
ly, though  the  glaffes  flill  continued  to  adhere  to  one 
another  when  they  were  parallel  tothe  horizon.  When 
they  were  fuffered  to  cool,  the  colours  returned  by  de- 
grees to  their  former  places,  in  the  order  of  the  pre- 
ceding table. 

"  After  this  the  Abbe  took  two  plates  much  thicker 
than  the  former,  in  order  to  obferve  at  his  leifure  the 
action  of  fire  upon  the  matter  which  he  fuppofed  to 
produce  the  colours  and  obferved,  that  as  they  grew 
warm,  the  colours  retired  to  the  edges  of  the  glaiTes, 
and  there  became  narrower  and  narrower  till  they  were 
reduced  to  imperceptible  lines.  Withdrawing  the 
flame,  they  returned  to  their  place.  This  experiment 
he  continued  till  the  glaiTes  were  bent  by  the  violence 
of  the  heat.  It  was  pleafant,  he  fays,  to  obferve  thefe 
colours  glide  over  the  furface  of  the  glafs  as  they 
were  purfued  by  the  flame. 

"  At  the  firft,  our  author  had  no  doubt  but  that 
thefe  colours  were  owing  to  a  thin  plate  of  air  be- 
tween the  glaiTes,  to  which  Newton  has  afcribed  them  ; 
but  the  remarkable  difference  in  the  circumitances  at- 
tending thofe  produced  by  the  flat  plates,  and  thofe 
produced  by  the  object-glaffes  of  Newton,  convinced 
hnn  that  the  air  was  not  the  caufe  of  this  appearance. 
The  colours  of  the  flat  plates  vaniflied  at  the  approach 
of  flame,  but  thofe  of  the  object -glaiTes  did  not.  He 
even  heated  the  latter  till  that  which  was  next  the 
flame  was  cracked  by  the  heat,  before  he  could  ob- 
ferve the  leaft  dilatation  of  the  coloured  rings.  This 
difference  was  not  owing  to  the  plane  glaffes  being  lefs 
compreiTed  than  the  convex  ones  ;  for  though  the  for- 
mer were  comprefled  ever  fomuch  by  a  pair  of  forceps 
it  did  not  in  the  leaft  hinder  the  effect  of  the  flame. 

"  Afterwards  he  put  both  the  plane  glaffes  and  the 
convex  ones  into  the  receiver  of  an  air-pump,  fufpend- 
ing  the  former  by  a  thread,  and  keeping  the  latter 
comprefled  by  two  firings;  but  he  obferved  no  change 
in  the  colours  of  either  of  them  in  the  moll  perfect  va- 
cuum he  could  make. 

"  Notwithstanding  thefe  experiments  feemed  to  be 
conclufive  againft  the  hypothefis  of  thefe  colours  be- 
ing formed  by  a  plate  of  air,  the  Abbe  frankly  ac- 
knowledges, that  the  air  may  adhere  fo  obftinate- 
]y  to  the  furface  of  the  glaffes  as  not  to  be  fepa- 
rated from  them  by  the  force  of  the  pump;  which, 
indeed,  is  agreeable  to  other  appearances  :  but  the 
following  experiments  of  our  author  make  it  flill 
more  improbable  that  the  air  fliould  be  the  caufe  of 
thefe  colours. 

"  To 
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"  To  try  the  "ut moil  effect  of  heat,  upon  thefe  co- 
loured, plates,  after  warming  them  gradually,  he  laid 
Lihem  upon  burning  coals  ;  but  though  they  were  near- 
ly red,  yet  when  he  rubbed  them  together  by  means 
of  an  iron  rod,  he  olsferved  the  fame  coloured  circles 
and  ovals  as  before.  When  heceafed  to  prefs  upon  them, 
the  colours  feemed  to  vatiilh;  but  when  lie  repeated 
the  friction,  they  returned,  and  continued  till  the  pie- 
ces of  glafs  began  to  be  red-hot,  and  their  furfaces  to 
be  united  by  fulion. 

"  When  the  outward  furface  of  one  of  his  plates 
of  glafs  was  quicklilvered,  none  of  thofe  colours  were 
vilible,  though  the  glafTes  continued  to  adhere  with 
the  fame  force.  This  he  afcribed  to  the  flronger 
imprefficm  made  on  the  eye  by  the  greater  quantity  of 
light-reflected  from  the  quickfilver. 

"*'  Ju^Su,fi  from  the  refemblance  between  his  ex- 
periments and  thofe  of  Sir  Ifaac  Newton,  that  the  co- 
lours were  owing  to  the  thicknefs  of  ibme   matter, 
whatever  that  was,    interpofed  between  the   glailes, 
the  Abbe,  in  order  to  verify  his  hypothefis,  tried  the 
experiment  on  thicker  fubltances.     He  put  between 
his  glafTes  a  little  ball  of  fuet,  about  a  fourth  of  a  line 
in  diameter,  and  pre  fled  it  between  the  two  furfaces, 
warming  them  at  the  fame  time,  in  order  to  difperfe 
the  fuet  ;  but,  though  he  rubbed   them  together  as  be- 
fore, and  ufed   other  foft  fubltances  befides   fuet,  his 
endeavours  to  produce  the  colours  had  no  effect.     But, 
rubbing  them  with  more  violence  in   a  circular  man- 
ner, he  was  furprifed,  on  looking  at  a  candle  through 
them,  to  fee  it  furrounded  with  two  or  three  concen- 
tric rings,  very   broad,  and  with  very  lively  delicate 
colours  ;   namely,  a  red  inclining  to  a  yellow,  and  a 
green  inclining  to  that  of  an  emerald.     At  that  time 
he  obferved  only  thefe  two  colours  ;  but  continuing  the 
friction,  the  rings  afTumed  the  colours  of  blue,  yellow, 
and   violet,  efpecially   when   he  looked    through  the 
glafTes  on  bodies  directly  oppofed  to  the  fun.     If,  after 
having  rubbed  the  glatfes,  the  thicknefs  was  confide- 
rably  diminifhed,  the  colours  grew  weaker  by  tranfmiited 
light,  but  they  feemed  to  be  much  flronger  by  reflection, 
14        and    to  gain  on  one  fide  what  they  loft  on  the  other. 
Newtonian      "  Our  author  was  confirmed  in  his  opinion,  that 
hypothefis    tiiere  muft  be  fome  error  in  Newton's  hypothefis,  by 
oppofed.      Confidering,  that,  according  to  his  meafures,  the  co- 
lours of  the   plates  varied    with    the    difference  of  a 
millionth   part  of  an  inch  ;  whereas  he  was  fatisfied 
that  there  muft  have  been  much   greater  differences 
in  the  diftance  between  his  glafTes,  when  the  colours 
remained  unchanged. 

"  If  the  colour  depended  upon  the  thicknefs  only, 
he  thought  that  the  matter  interpofed  between  the 
glafTes  ought  to  have  given  the  fame  colour  when  it 
was  reduced  to  a  thin  plate  by  fimpie  fulion  as  well  as 
by  friction,  and  that,  in  rubbing  two  plates  together, 
warming  them  at  different  times,  and  comprefGng 
them  with  a  confiderable  force,  other  colours  would 
have  appeared  betides  thofe  abovementioned. 

u  Thefe  circumftances  made  him  fufpect,  that  the 
different  thicknefTes  of  the  fubftance  interpofed  be- 
tween the  glafTes  ferved  only  to  make  them  more  or 
lefs  tranfparent,  which  was  an  elTential  condition  in 
the  experiment ;  and  he  imagined  that  the  friction 
diffufed  over  the  furface  of  the  thin  fubflance  a  kind 
©f  matter  on  which  the  colours  are  formed  by  reflec- 
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ted  light:  for  when  he  held  the  plates  .(which  gave 
the  colours  when  the  fuet  was  between  them)  over 
the  flame  of  a  fmall  candle,  the  Colours  fled  with  great 
precipitation,  and  returned  to  their  place  without  his 
being  able  to  perceive  the  leaft  alteration  in  the  fuet. 

"  He  was  confirmed  in  his  conjectures,  by  fre- 
quently obferving,  that  when  the  glafTes  were  fepara- 
ted,  at  the  moment  the  colours  difappeared,  they 
were  covered  with  the  fame  greafy  matter,  and  that 
it  feemed  to  be  in  the  very  fame  ftate  as  when  they 
were  feparated  without  wanning.  Befides,  having 
often  repeated  the  fame  experiment  with  different 
kinds  of  matter,  he  found  that  the  degree  of  heat  that 
difperfed  the  colours  was  not  always  fufficient  to  melt 
it ;  which  difference  was  more  fenfible  in  proportion 
as  the  matter  interpofed  was  made  thinner. 

"  Inftead  of  the  fuet,  he  fometimes  msde  ufe  of 
Spanifh  wax,  refin,  common  wax,  and  the  fediment 
of  urine.  He  began  with  Spanifh  wax,  on  account  of 
its  remarkable  trunfpirency  in  Mr  Haukfbee's  electri- 
cal experiments;  but  he  had  much  difficulty  in  ma- 
king it  fufficiently  thin  by  friction,  being  often  obliged 
to  warm  his  glafTes,  to  feize  the  moment  of  fufion, 
which  continued  but  a  fhort  time,  and  to  hazard  the 
burning  of  his  fingers. 

i(  The  experiment  at  length  fucceeding,  the  Spa- 
nifh wax  appeared  with  its  opacity  and  natural  colour 
when  it  reflected  the  light,  but  they  both  difappeared 
in  the  tranfmiited  light.  He  obferved  the  fame  rings 
in  it  as  in  the  fuet;  and  indeed  he  could  perceive  but 
little  difference  between  the  colours  of  fuet,  Spanifh 
wax,  com  r?  on  wax,  or  refin  ;  except  that  this  laft  fub- 
ftance did  not  make  the  colours  fo  vivid,  on  account 
of  the  too  great  tranfparency  of  its  particles. 

"  The  fediment  of  urine  had  fomething  more  par- 
ticular in  its  appearance,  as  its  colours  were  more 
lively.  Holding  it  above  the  flame,  its  colours  difap- 
peared j  and,  keeping  it  in  that  fituation,  there  were 
formed,  upon  its  furface,  ramifications,  like  thofe  of 
the  hoar-froft,  which  difappeared  as  the  glafTes  grew 
cold.  There  were  the  fame  ramifications  both  upon 
the  fuet  and  the  wax,  but  they  were  not  fo  confider- 
able. The  glafTes  which  had  Spanifh  wax  and  refin 
between  them  adhered  with  fo  much  force,  that  they 
could  not  be  feparated  without  the  help  of  fire;  and 
when  they  began  to  grow  warm,  they  feparated  with 
a  noife  like  that  of  a  glafs  breaking  in  the  fire,  though 
the  glafTes  were  not  broken,  and  the  matter  between 
them  was  not  melted. 

"  Separating  the  glafTes  which  he  firft  ufed  very 
fuddenly,  he  obferved  upon  their  furface  very  thin 
vapours,  which  formed  different  colours,  but  prefent- 
ly  vanifhed  altogether. 

"  To  try  the  effect  of  vapour,  he  breathed  upon 
one  of  his  plates  of  glafs,  and  obferved  that  the  va- 
pours which  adhered  to  the  glafTes  fometimes  formed, 
before  they  were  entirely  difperfed,  a  furprifing  va- 
riety of  colours.  This  experiment,  he  obferves,  does 
not  always  fucceed  at  the  firft  trial.  The  glafs  mufl 
be  breathed  upon  feveral  times,  and  care  muft  be  ta- 
ken to  wipe  it  every  time  with  one's  hand,  both  to 
take  off  the  moifture,  and  alfo  to  make  upon  the  glafs 
a  kind  of  furrows,  which  contribute  very  much  to  the 
variety  of  colours,  by  making  inequalities  in  the  thick- 
nefTes of  the  vapours.     It  is  ncceflary,  alfo,  that  the 
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glades  on  which  thefe  experiments  are  made  have  no 
quickiilver  upon  them. 

"  When  the  particles  of' water  which  formed  this 
vapour  were  too  thick  to  exhibit  thefe  colours,  he 
(truck  them  feveral  times  with  his  pencil,  in  order  to 
attenuate  them ;  and  then  he  faw  an  infinity  of  fmall 
coloured  threads  which  fucceeded  one  another  with 
great  rapidity. 

"  Putting  a  drop  of  water  between  two  pieces  of 
common  glafs,  he  obferved  that  the  compreflion  of 
them  produced  no  colour;  but  if,  while  they  were 
comprefled,  the  water  was  made  to  pafs  from  one 
place  to  another,  it  left,  behind  it  large  fpots,  red, 
yellow,  green,  purple,  &c.  and  the  fpots  aflumed 
different  colours  with  a  furprifing  rapidity,  and  pre- 
fented  to  the  eye  a  moll  beaiu-iful  variety  of  (hades. 

"  In  order  to  determine  with  greater  certainty 
whether  they  were  vapours  that  caufed  the  colours  in 
his  fir  ft  obfervations,  he  firft  breathed  upon  one  of  his 
plates  of  glafs,  and  then  rubbed  them  againft  one  ano- 
ther, when  the  colours  appeared  ill  the  fame  order  as 
before,  but  darker,  and  difperfed  in  confufion  in  the 
places  occupied  by  the  vapours  ;  but  when  he  made 
ufe  of  fire  to  diffipate  the  watery  particles,  the  co- 
lours refumed  their  luftre. 

"  Newton,  having  introduced  a  drop  of  water  be- 
tween his  two  object-glades,  obferved,  that  in  pro- 
portion as  the  water  infatuated  itfelf  between  the 
glades,  the  colours  grew  fainter,  and  the  rings  were 
contracted ;  and  afcribing  thefe  colours  to  the  thick- 
nefs  of  the  plate  of  water,  as  he  afcribed  the  former 
to  that  of  the  plate  of  air,  he  meafured  the  diameters 
of  the  coloured  rings  made  by  the  plate  of  water, 
and  concluded  that  the  intervals  between  the  glaifes 
at  the  limilar  rings  of  thefe  two  mediums  were  nearly 
as  three  to  four ;  and  thence  he  inferred,  that,  in  all 
cafes,  thefe  intervals  would  be  as  the  fines  of  the  re- 
fractions of  thefe  mediums. 

"  The  Abbe  Mazeas,  in  order  to  affiire  himfelf 
whether,  agreeable  to  this  rule,  the  coloured  rings  of 
his  glades  depended  upon  the  thicknefs  of  the  water 
only,  dipped  one  of  the  edges  of  his  coloured  glades 
in  a  veffel  of  water,  having  taken  care  to  wipe  and 
warm  them  well  before  he  produced  his  colours  by 
friction.  The  water  was  a  confiderable  time  in  ri- 
fing  as  high  as  the  glades ;  and  in  proportion  as  it  a- 
fcended,  he  perceived  a  very  thin  plate  of  water,  which 
feemed  to  pafs  over  the  matter  which  he  thought 
produced  the  colours,  without  mixing  With  it ;  for 
beyond  this  plate  of  water,  he  ftill  perceived  the  co- 
lours in  the  fame  place  and  order,  but  deeper  and 
darker ;  and  holding  the  glades  above  the  dame  of  a 
candle,  he  faw  the  colours  go  and  come  feveral  times 
as  he  moved  them  nearer  to  or  farther  from  the  dame. 
Ke  then  moiftened  both  the  glades  more  than  before ; 
and  rubbing  them  as  ufual,  he  always  faw  the  fame 
appearance  ;  and  feizing  the  moment  when  the  co- 
lours had  difappeared  to  feparate  the  glalTes,  he  al- 
ways found  that  they  were  wet.  On  this  account, 
he  thought  that  it  could  not  be  the  water  on  which 
the  colour  depended,  but  fome  fubftance  much  more 
fenfible  to  heat.  He  alfo  thought  that  thefe  coloured 
rings  could  not  be  owing  to  the  compreflion  of  the 
claifes ;  or  that,  if  this  circuinftance  did  contribute  any 
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thing  to  them,  it  ferved  rather  to  modify  than  io  ge- 
nerate them. 

"  M.  du  Tour  gave  particular  attention  to  the  pre-  m.  du 
ceding  obfervations  of  the  Abbe  Mazeas.  He  repeat-  Tour's  6b- 
ed  the  experiments  with  fome  variation  of  circum- ■fer?ation** 
fiances,  particularly  comparing  them  with  thole  of 
Sir  Ifaac  Newton.  He  is  (o  far  from  fuppofmg  a  plate 
of  air  to  be  neceflary-to  the  formation  of  thefe  co- 
loured rings,  that  he  thinks  the  reafon  of  their  not  ap- 
pearing between  the  flat  plates  of  glafs  is  the  adher- 
ing of  the  air  to  their  furfaces ;  and  that  mere  pref- 
fure  is  not  fufheient  to  expel  it ;  except,  as  the  Abbe 
Mazeas  obferved,  the^ rings  had  before  been  made  in 
the  fame  place ;  in  which  cafe,  ample  appofition  with- 
out friction  is  fufheient ;  the  air,  probably,  not  having 
had  time  to  apply  itfelf  fo  clofely  to  the  furface  of  the 
glafs.  The  contact  of  fome  other  fubftances,  M.  du 
Tour  obferves,  is  not  fo  prejudicial  in  this  experiment 
as  that  of  air  ;  for  he  found,  that,  if  he  only  gave  the' 
plates  a  flight  coating  of  any  kind  of  greafe,  the  rings 
would  appear  without  friction.  Alio  dipping  them 
(lightly  in  water,  or  wiping  them  with  his  finger, 
would  anfwer  the  fame  purpofe.  He  verified  his 
conjectures  by  means  of  the  air-pump:  for,  dipping 
two  pieces  of  glafs  in  water,  one  of  which  had  been 
wiped,  and  the  other  not,  the  former  appeared  to  have 
no  bubbles  adhering  to  it  when  the  air  was  exhausted, 
whereas  the  other  had. 

"  When  one  of  the  glades  is  convex,  our  author  ob- 
ferves, that  the  particles  of  air  may  more  eafily  make 
their  efcape  by  predlire  only ;  whereas  their  retreat 
is  in  a  manner  cut  off"  when  they  are  comprefTed  be- 
tween two  flat  furfaces.  The  air-piimp,  he  found, 
was  not  able  to  detach  thefe  particles  of  air  from  the 
furfaces  to  which  they  adhere  ;  leaving  thefe  flat  plates 
for  a  confiderable  time  in  an  exhaufted  receiver,  was 
not  fufheient  to  prepare  them  fo  well  for  the  experi- 
ment, as  wiping  them.  16 

"  Befides  the  obfervations  on  the  colours  of  thin  Experi- 
plates,  it  has  been  feen  that  Sir  Ifaac  Newton  ima-  nients  on 
gined  he  could  account  for  the  colours  exhibited  by  C0J,0U5?  by 
thick  ones  in  fome  cafes  in  a  limilar  manner  ;  parti-  re  e^  10B' 
cularly  in  thofe  curious  experiments  in  which  he  ad- 
mitted a  beam  of  light  through  a  hole  in  a  piece  of 
pafteboard,  and  obferved  the  rings  of  colours  reflected 
back  upon  it  by  a  concave  glafs  mirror  of  equal  thick- 
nefs in  all  places.     Thefe  experiments  were  refumed, 
and  happily  purfned,  by  the  Duke  de  Chaulnes,  who 
afcribed  thefe  colours  to  the  inflection  of  light*.  Chance  *  See  Oi- 
led the  duke  to  obferve,  that  when  the  nearer  furface  tics. 
of  the  glafs  mirror  was  clouded  by  breathing  upon  it, 
fo  as  lightly  to  tarnifli  it,  a  white  diffufed  and  vivid 
light  was  feen  upon  the  pafteboard,  and  all  the  co- 
lours of  the  rings  became   much  (tronger,  and  more 
diftinct.     This  appearance  he  made  confiant  by  moi- 
ftening  the  furface  of  the  mirror  with  a  little  milk  and 
water,  and  fufFeringit  to  dry  upon  it. 

"  In  all  his  experiments  upon  this  fubject,  he  found, 
than  when  the  rays  fell  converging  on  the  furface  of 
the  mirror,  the  rings  were  hardly  viiible  ;  when  they 
fell  parallel  upon  it,  as  they  muit  have  done  in  all  the 
experiments  of  Newton,  they  appeared  fufliciently 
diitinct  ;  but  when,  by  means  of  a  convex  lens  placed 
in  the  hole  of  the  window,  they  were  made  to  diverge 
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from  the  centre  of  the  fphere  to  which  the  mirror  was 
ground,  fo  that  they  fell  perpendicularly  on  the  fur- 
face  of  the  mirror,  the  colours  were  as  vivid  as  he  could 
make  them.  In  this  cafe  he  could  remove  the  reflect- 
ed  image  to  a  great  diftance  from  the  hole,  without 
making  the  rings  difappear ;  and  he  could  plainly  per- 
ceive them  to  arife  from  their  central  fpots^  which 
changed  their  colours  feveral  times. 

"  The  effect  of  tarnifhing  the  mirror  convinced  him, 
that  thefe  coloured  rings  depended  on  the  firft  fur- 
face  of  the  mirror  ,  and  that  the  fecond  furface,  or 
that  which  reflected  them  after  they  had  palled  the 
firft,  only  ferved  to  collect  them  and  throw  them  up- 
on the  pafteboard  in  a  quantity  fufficient  to  make  them 
viiible,  and  he  was., confirmed. in  his  fuppofition  by  the 
following  experiments- 

«  He  took  a  plano-convex  object- glafs,  of  fix  feet 
focus,  and  placed  it.  fix  feet  from  the  pafteboard  with 
its  convex  fide  towards  it.  By  this  means  the  rays 
which  fell  upon  that  furface,  after  being  refracted 
there,  were  tranfmitted  through  the  thicknefs  of  the 
glafs,  parallel- to  one  another,  and  fell  perpendicularly 
on  the  plane  furface  that  reflected  them,  and,  in  their 
return,  would  be  collected  upon  the  pafteboard.  In 
thefe  circumftances  the  rings  appeared  very  diftinct 
after  he  had  tarniihed  the  convex  furface,  which  in 
this  polition  was  next  to  the  light. 

"  Turning  the  fame  glafs  the  contrary  way,  fo  that 
the  plane  furface  was  towards  the  pafteboard,  he  could 
perceive  none  of  the  rings  at  the  diftance  of  fix  feet ; 
but  they  were  vifible  at  the  diftance  of  three  feet; 
becaufe  at  that  diftance  the  fecond  furface  reflected 
the  rays  by  its  concavity  directly  towards  the  pafte- 
board. 

"  Thefe  two  experiments  demonftrate  the  ufe  of  the 
fecond  furface  of  the  mirror,  and  fhow  the  manner  of 
placing  it  to  moft  advantage,  Thofe  that  follow  mow 
the  ufe  of  the  firft  furface  with  refpect  to  thefe  rings ; 
and  he  was  led  to  make  them  by  the  cafual  abfervation 
abovementioned. 

"  Newton,  he  obferves,  had  remarked,  that  when 
he  made  ufe  of  a  mirror  of  the  fame  focus  with  the  firft 
he  had  ufed,  but  of  twice  the  thicknefs,  he  found  the 
diameter  of  the  rings  much  fmaller  than  before.  This 
obfervation  the  duke  thought  favourable  to  his  own 
couclufions  ;  for  if  thefe  rings  depend  upon  the  firft 
furface,  the  nearer  it  is  to  the  fecond,  which  only  re- 
flects the  ray  tranfmitted  from  it,  the  larger  they  ought 
to  appear  upon  the  pafteboard. 

"  To  afcertain  this  fact,  he  thought  of  making  ufe 
of.  two  moveable  furfaces  ;  and  to  make  ufe  of  a  mi- 
crometer to  meafure  the  diftance  between  them  with 
exactnefs.  For  this  purpofe  he  took  a  metallic  mir- 
ror belonging  to  a  reflecting  telefcope,  being -part  of 
a  fphere  of  ten  feet  radius  ;  and  he  fixed  it  firm  upon 
a  foot  in  which  was  a  groove  that  carried  a  light  frame, 
to  which  was  fattened  a  thin  piece  of  talc  tarniihed  with 
milk  and  water.  The  frame  that  fupported  the  piece 
of  talc  could  neither  be  brought  into  contact  with  the 
mirror,  or  be  removed  to  the  diftance  of  eight  or  nine 
inches  from  it,  and  the  micrometer  fhowed  to  the  ut- 
inoft  exactnefs  the  leaft  motion  of  the  frame. 

"  Having  placed  this  mirror  ten  feet  from  the  pafte- 
board, that  is,  at  the  diftance  of  the  radius  of  its  own 
fphere,  he  obferved  the  rings  to  appear  very  diftinct 


the  form  of  his  mirror  being  very  true :  but  the  dia- 
meter of  the  rings  upon  the  pafteboard  varied  with  the 
diftance  of  the  talc  from  the  mirror  ;  fo  that  they  were 
very  large  when  the  talc  was  near  the  mirror,  and  very 
fmall  when  it  was  placed  at  the  diftance  of  feven  or 
eight  inches. 

"  Thefe  experiments  proved,  that  the  rings  were 
formed  by  the  firft  furface,  and  reflected  by  the  fe- 
cond ;  but  it  ftill  remained  to  be  determined  in  what 
manner  they  were  formed.  He  imagined,  that  the. 
fmall  pencils  of  rays  that  were  tranfmitted  through; 
the  pores  of  the  glafs,  or  any  other  tranfparcnt  fub- 
ftance,  might  fuffer  a  kind  of  inflection,  which  might 
change  the  cylinder  which  they  formed  into  a  trun- 
cated cone,  either  by  means  of  their  different  degrees 
ol  inflexibility,  or  by  the  different  diftar.ccs  at  which 
they  pafs  by  the  edges  of  the  fmall  hole  through  which 
they  are  tranfmitted.  Purfuing  this  idea,  he  thought 
of  making  ufe  of  fome  body,  the  pores  of  which  were 
of  a  known  and  determined  fhape.  Inftead,  therefore,., 
of  the  piece  of  talc,  he  placed  a  piece  of  fine  linen 
in  the  abovementioned  frame,  ltretching  it  as  even  as 
pollible,  to  make  the  pores  formed  by  the  threads 
more  exact  and  more  permeable  by  the  light ,  and  he 
foon  found,  with  great  pleafure",  that  his  conjecture 
was  verified  :  for,  inftead  of  the  circular  rings  which 
he  had  before,  they  were  now  manifeftly  fquare, 
though  their  angles  were  a.  little  rounded  ;  and  they 
were  coloured  as  the  others,  though  the  light  was  not 
very  vivid,  on  account  of  the  quantity  that  was  flopped 
by  the  mud  in. 

"  When,  inftead  of  the  muilin,  he  ftretched  acrofs 
his  frame  fine  filver  wires  exactly  parallel,  at  the  di- 
ftance of  about  ihree  quarters  of"  a  line,  or  a  whole 
line  from  one  another,  without  any  other  wires  acrofs  «■ 
them  ;  inftead  of  the  rings  which  he  had  feen  before, 
there  was  nothing  upon  the  pafteboard  but  a  gleam  of 
white  light  divided  by  many  fmall  ltreaks,  coloured 
in  a  very  vivid  manner,  and  in  the  fame  manner  as 
the  rings."  I7 

Thus  we  have  another  hypothefis  of  the  formation  Ancther 
of  colours,  namely,  by  the  inflection  of  light  in  its  theory  of; 
paffage  out  from  between  the  folid  and  impenetrable  colour3"- 
particles  of  which  bodies  are  compofed.     It  is,  how- 
ever, very  difficult,  upon  the  hypothefis  either  of  Sir 
Ifaac  Newton,  or  that  of  the  Duke  de  Chaulnes,  to 
give  a  reafon  why  bodies- that  are  not  entirely  white, 
fliould  not  appear  varioudy  coloured.     For,  it  appears  ~ 
from  Sir  Kaac  Newton's  experiments,  that  plates  of 
different  denfity  are  capable  of  exhibiting  the  fame 
colours ;  and  that  where  a  plate  is  continually  varying 
in  denfity,   it  will  produce  all  the  colours.     Now  it  is 
evident,  that  the  plates  of  which  we  fuppofe  all  na- 
tural bodies  to  be  compofed,  muft  be  fimilar    to  one  r 
that  is  perpetually  varying  in  its  thicknefs ;  for  fiippo- 
fing  the  plates  of  which  any  fubftance  is  compofed  to 
be  of  any  determinate  thicknefs,  9  millionth  parts  of 
an  inch  for  inftance  ;  fuch  of  the  rays  as  are  reflected 
from  this  plate  will  be  red.     But  if  any  of  them  pe- 
netrate to  the  depth  of  11*  of  thefe  parts,,  they  will 
be  reflected  of  a  violet  colour,  &c  and  thus  muft  al- 
loy and  obfeure  the  red  ;    and  fo  of  others.     If  we 
fuppofe  the  colours  to  be  produced  by  inflection,  it  v 
will  be  equally  difficult  to  account  for  fome  particular 
rays  being  inflected  and  others  not ;   feeing  we  ob- 
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ferve  that  all  of  them  are  capable  of  being  inflected 
by  every  fubftance  whatever,  when  they  pafs  very 
near  it.  In  fome  cafes  too,  colours  are  produced 
when  the  light  is  neither  refracted  nor  inflected,  as  far 
as  we  can  judge  ;  and  this  feems  to  obfcure  the  theory 
of  chromatics  more  than  any  thing  we  have  yet  men- 
tioned. 

As  the  experiments  we  are  now  about  to  mention 
are  of  the  greater!  importance,  and  in  direct  terms 
contradict  one  of  Sir  Ifaac  Newton's,  we  fhall  give  a 
full  account  of  them,  fromPrieftley's  hifforyof  Vifion, 
irv.  with  his  remarks  thereon. 

The  experiment  in  queftion  is  the  eight  of  New- 
ton's fecond  book  of  Optics:  t(  He  (Sir  Ifaac  New- 
ton) found,  he  fays,  that  when  light  goes  out  of  air 
through  feveral  contiguous  refracting  mediums,  as 
through  water  and  glafs,  and  thence  goes  out  again 
into  air,  whether  the  refracting  furfaces  be  parallel  or 
inclined  to  one  another,  that  light,  as  often  as,  by  con- 
trary refractions,  it  is  fo  corrected,  that  it  emerges  in 
lines  parallel  to  thofe  in  which  it  w7as  incident,  con- 
tinues ever  after  to  be  white:  but  if  the  emergent 
rays  be  inclined  to  the  incident,  the  whitenefs  of  the 
emerging  light  will,  by  degrees,  in  palling  on  from 
the  place  of  emergence,  become  tinged,  at  its  edges 
with  colours.  This  he  tried  by  refracting  light  with 
prifms  of  glafs,  placed  within  a  prifmatic  veflel  of  wa- 
ter. 

"  By  theorems  deduced  from  this  experiment,  he 
infers,  that  the  refraction  of  the  rays  of  every  fort, 
made  out  of  any  medium  into  air,  are  known  by  ha- 
ving the  refraction  of  the  rays  of  any  one  fort ;  and  al- 
fo,  that  the  refraction  oat  of  one  medium  into  another 
is  found  as  often  as  we  have  the  refractions  out  of 
them  both  into  any  third  medium. 

<e  On  the  contrary,  a  Swediih  philofopher  (M.  Klin- 
gcnftierna)  obferves*,  that,  in  this  experiment,  the 
rays  of  light,  after  palling  through  the  water  and  the 
glafs,  though  they  come  out  parallel  to  the  incident 
rays,  will  be  coloured  ;  but  that  the  fmaller  the  glafs 
prifin  is,  the  nearer  will  the  refult  of  it  approach  to 
Newton's  defcription. 

"  This  paper  of  M.  Kiingenftierna,  being  commu- 
nicated to  Mr  Dollond  by  M.  Mallet,  made  him  enter- 
tain doubts  concerning  Newton's  report  of  the  refuk 
of  his  experiment ;  and  determined  him  to  have  re- 
courfe  to  experiments  of  his  own. 

**  He  therefore  cemented  together  two  plates  of 
parallel  glafs,  at  their  edges,  fo  as  to  form  a  prifmatic 
vefff.l  when  Mopped  at  the  endsorbafes  ;  and  the  edge 
being  turned  downwards,  he  placed  in  it  a  glafs  prifm 
with  one  of  its  edges  upwards,  and  filled  up  the  va- 
cancy with  clear  water:  fo  that  the  refraction  of  the 
prifm  was  contrived  to  be  contrary  to  that  of  the  wa- 
ter, in  order  that  a  ray  of  light,  tranfmitted  through 
both  thefe  refracting  mediums,  might  be  affected  by 
the  difference  only  between  the  two  refractions.  As 
lie  found  the  water  to  refract  more  or  lefs  than  the 
glafs  prifm,  he  diminifhed  or  increafed  the  angle  be- 
tween the  glafs  plates,  till  he  found  the  two  contrary 
refractions  to  be  equal,  which  he  difcovered  by  view- 
ing an  object  through  ihis  double  prifm.  For  when 
it  appeared  neither  raifed  nor  depreffed,  he  was  fa- 
tisfied  that  the  refractions  were  equal,  and  that  the 
emergent  rays  were  parallel  to  the  incident. 


"  Now,  according  to  the  prevailing  opinion,  he  ob- 
ferves, that  the  object  fhould  have  appeared  through 
this  double  prifin  in  its  natural  colour  ;  for  if  the  dif- 
ference of  refrangibility  had  been  in  all  refpects  c- 
qual,  in  the  two  equal  refractions,  they  would  have 
rectified  each  other.  But  this  experiment  fully  proved 
the  fallacy  of  the  received  opinion,  by  fhowing  the 
divergency  of  the  light  by  the  glafs  prifm  to  be  al- 
moft  double  of  that  by  the  water;  for  the  image  of 
the  object,  though  not  at  all  refracted,  was  yet  as 
much  infected  with  prifmatic  colours,  as  though  it  had 
been  feen  through  a  glafs  wedge  only  whole  angle 
was  near  30  degrees. 

_  u  This  experiment  is  the  very  fame  with  that  of 
Sir  Ifaac  Newton  abovementioned,  riotwithftand'ing 
the  remit  was  fo  remarkably  different :  but  Mr  Dol- 
lond allures  us,  that  he  ufed  all  poflible  precaution  and 
care  in  his  procefs  ;  and  he  kept  his  apparatus  by  him, 
that  he  might  evince  the  truth  of  what  he  wrote, 
whenever  he  fhould  be  properly  required  to  do  it. 

"  He  plainly  faw,  however,  that  if  the  refracting 
angle  of"  the  water-veil'el  could  have  admitted  of  a 
fufficient  increafe,  the  divergency  of  the  coloured  rays 
would  have  been  greatly  diminiihed,  or  entirely  rec- 
tified ;  and  that  there  would  have  been  a  very  great 
refraction  without  colour,  as  he  had  already  produced 
a  great  difcolouring  without  refraction  :  but  the  in- 
conveniency  of  fo  large  an  angle  as  that  of  the  prif- 
matic veflel  muft  have  been,  to  bring  the  light  to  an 
equal  divergency  with  that  of  the  glafs  prifm,  whofc 
angle  was  about  6o°,  made  it  neceifary  to  try  fome 
experiments  of  the  fame  kind  with  fmaller  angles. 

'<  Accordingly  he  got  a  wedge  of  plate-glafs,  the 
angle  of  which  was  only  nine  degrees  :  and,  ufing  it 
in  the  fame  circumftances,  he  increafed  the  angle  of 
the  water-wedge,  in  which  it  was  placed,  till  the  diver- 
gency of  the  light  by  the  water  was  equal  to  that  by 
the  glafs ;  that  is,  till  the  image  of  the  object,  though 
confiderably  refracted  by  the  excefs  of  the  refraction 
of  the  water,  appeared  neverthelefs  quite  free  from 
any  colours  proceeding  from  the  different  refrangibili- 
ty of  the  light. 

"  Notwithstanding  it  evidently  appeared,  I  may 
fay  to  almoft  all  philofophers,  that  Mr  Dollond  had 
made  a  real  difcovery  of  fomething  not  comprehended 
in  the  optical  principles  of  Sir  Ifaac  Newton,  it  did 
not  appear  to  fo  fenfible  a  man,  and  fo  good  a  ma- 
thematician, as  Mr  Murdoch  is  univerfally  acknow- 
ledged to  be.  Upon  this  occafion  heinterpofed  in  the 
defence,  as  he  imagined,  of  Sir  Ifaac  Newton  ;  main- 
taining, that  Mr  Dollond's  pofitions,  which  he  fays, 
he  knows  not  by  what  miiliap  have  been  deemed  pa- 
radoxes in  Sir  Ifaac's  theory  of  light,  are  really  the 
neceffary  confequenccs  of  it.  He  alio  endeavours  :o 
fhow,  that  Sir  Ifaac  might  not  be  miilaken  in  his  ac- 
count of  the  experiment  abovementioned.  But  ad- 
mitting all  that  he  advances  in  this  part  ofhis  defence, 
Newton  mint  have  made  ufc  of  a  prifm  with  a  much 
fmaller  refracting  angle  than,  from  his  own  account 
ofhis  experiments,  we  have  any  reafon  to  believe  he 
ever  did  make  ufe  of. 

u  The  fact  probably  was,  that  Sir  Ifaac  deceived 
himfelf  in  this  cafe,  by  attending  to  what  he  imagined 
to  be  the  clear  confequences  of  his  other  experiments  ; 
and  though  the  light  he  faw  was  certainly  tinged  with 
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colours,  a,nd  hemufthavefeenit  tobefo,  yet  he  might 
imagine  that  this  circumftance  arofe  from-fome  imper- 
fection in  his  prifms,  or  in  the  difpofition  of  them, 
which  he  did  not  think  it  worth  his  while  to  exa- 
mine. It  is  alfo  obfervable,  that  Sir  Ifaac  is  not  fo 
particular  in  his  description  of  his  prifms,  and  other 
parts  of  his  apparatus,  in  his  account  of  this  experi- 
ment, as  he  generally  is  in-  other  cafes,  and  therefore 
probably  wrote  his  account  of  it  from  his  memory 
only. 

<(  Much  has  been  faid  on  this  experiment ;  and  it  is 
thought  very  extraordinary  that  a  man  of  Sir  Ifaac's 
accurate  attention  mould  overlook  a  circumftance, 
the  effect  of  which  now  appears  to  be  fo  considerable. 
But  it  has  happily  occurred  to  Mr  Michell,  that,  as  Sir 
Ifaac  Newton  obferves  he  ufed  to  put  faccharum  fa- 
turni  into  his  water  to  increafe  its  refractive  power, 
the  lead,  even  ill  this  form,  might  increafe  the  difli- 
pative  refraction,  as  it  does  in  the  composition  of  glafs ; 
and  if  fo,  that  this  would  account  for  Newton's  not 
finding  the  diffipative  power  of  water  lefs  than  that 
of  his  glafs  prifms,  which  he  otherwife  ought  to  have 
done,  if  he  had  tried  the  experiment  as  he  faid  he 
did. 

"  Accordingly  he  included  a  prifm  of  glafs  in  wa- 
ter, as  highly  impregnated  with  faccharum  faturni 
as  it  would  bear,  the  proportion  of  faccharum  to  wa- 
ter being  about  as  5  to  u..  When  the  image,  Seen 
through  the  water  (fo  impregnated)  and  a  glafs  priSm, 
was  in  its  natural  place,  it  Still  was  coloured,  though 
very  little  :  he  thought  not  more  than  a  fourth  part 
as  much  as  when  Seen  through  plain  water,  and  the 
prifm  in  its  natural  places  fo  that  he  had  no  doubt, 
but  that,,  if  his  prifm  had  had  a  little  leSs  of  the  dif- 
perfing  power,  its  errors  would  have  been  perfectly 
corrected."' 

Befides  the  experiments  of  Mr  Delaval  above 
related,  and  which  were  made  on  the  colours  of 
transparent  bodies,  he  has  lately  publifhed  an  ac- 
count of  Some  made  upon  the  permanent  colours  of 
opaque  fubftances  ;  the  difcovery  of  which  muft  be  of 
the  utmoft  confequence  in  the  arts  of  colour-making 
and  dyeing.  Thefe  arts,  he  obferves,  were  in  very 
remote  ages  carried  to  the  utmoft  height  of  perfection 
in  the  countries  of  Phoenicia,  Egypt,  Palestine,  India, 
&c.  and  that  the  inhabitants  of  thefe  countries  alfo  ex- 
celled in  the  art  of  imitating  gems,  and  tinging  glafs 
and  enamel  of  various  colours.  The  colours  ufed  in 
very  ancient  paintings  were  as  various  as  thofe  now  in 
life,  and  greatly  fuperior  both  in  beauty  and  durabi- 
lity. The  paints  ufed  by  Apelles  were  fo  bright,  that 
he  was  obliged  to  glaze  his  pictures  with  a  dark-co- 
loured varniSh,  left  the  eye  Should  be  offended  by  their 
exceSfive  brightnefs  ;  and  even  thefe  were  inferior  to 
what  had  been  ufed  among  the  ancient  Egyptians, 
Pliny  complains  that  the  art  of  painting  was  greatly 
decayed  in  his  time  ;  and  the  moderns  were  not  fur- 
nilhed  with  any  means  of  retrieving  the  art  until  they 
began  to  avail  themfelves  of ;  experimental  observa- 
tions. 


The  changes  of  colour  in  permanently  coloured  bo- 
dies, our  author  obferves,  are  produced  by  the  fame 
laws  which  take  place  in  transparent  colourlefs  fub- 
ftances ;  and  the  experiments  by  which  they  can  be 
investigated  confift  chiefly  of  various  methods  of  uni- 
ting the  colouring  particles  into,  larger,  or  dividing 
them  into  Smaller  mafles.  Sir  Ifaac  Newton  made  his 
experiments  chiefly  on  transparent  Substances  ;  and  in 
the  few  places  where  hetreats  of  others,  acknowledges, 
his  deficiency  of  experiments.  He  makes  the  follow- 
ing remark,  however,  on  thofe  bodies  which  reflect 
one  kind  of  light  and  tranfmit  another,  viz.  that  <l  if 
thefe  glailcs  or  liquors  were  So  thick  and  ma  fly  that  no 
light  could  get  through  them,  he  questioned  whether 
they  would  not,  like  other  opaque  bodies,  appear  of 
one  and  the  fame  colour  in  all  positions  of  the  eye  ; 
though  he  could  not  yet  affirm  it  from  experience." 
It  was  the  opinion  of  this  great  philofopher,  that  all. 
coloured  matter  reflects  the  rays  of  light,  Some  re- 
flecting the  more  refrangible  and  others  the  lefs  re- 
frangible rays  more  copioully  ;  and  that  this  is  not  on- 
ly a  true  reafon  of  thefe  colours,  but  likewife  the  only 
reafon.  He  was  likewife  of  opinion  that  opaque  bo- 
dies reflect  the  light  from  their  anterior  furface  by  fome 
power  of  the  body  evenly  diff ufed  over  and  external  to 
ir.  With  regard  to  transparent  coloured  liquors,  he 
exprefles  himfelf  in  the  following  manner  :  "  A  trans- 
parent body  which  looks  of  any  colour  by  tranfmitted 
light,  may  alfo  look  of  the  fame  colour  by  reflected 
light;  the  light  of  that  colour  being  reflected  by  the 
farther  furface  of  that  body,  or  by  the  air  beyond  it  : 
and  then  the  reflected  colour  will  be  diminished,  and 
perhaps  ceafe,  by  making  the  body  very  thick,  and 
pitching  it  on  the  back-Side  to  diminifh  the  reflection 
of  its  farther  furface,  fo  that  the  light  reflected  from 
the  tinging  particles  may  predominate.  In  fuch  cafes 
the  colour  of  the  reflected  light  will  be  apt  to  vary 
from  that  of  the  light  tranfmitted." 

To  investigate  the  truth  of  thefe  opinions  Mr  Dela- 
val entered  upon  a  courfe  of  experiments  with  tranf- 
parent  coloured  liquors  and  glafles,  as  well  as  with 
opaque  and  femitraufparent  bodies.  From  thefe  he 
difcovered  feveral  remarkable  properties  of  the  colour- 
ing matter;  particularly,  that  in  tranfparent  coloured 
fubftances,  it  does  not  reflect  any  light  ;  and  when,  by 
intercepting  the  light  which  was  tranfmitted,  it  is  hin- 
dered from  pafling  through  fuch  fubftances,  they  do 
not  vary  from  their  former  colour  to  any  other,  but  ; 
become  entirely  black  (a). 

This  incapacity  of  the  colouring  particles  of  tranf- 
parent bodies  to  reflect  light,  being  deduced  from  very 
numerous  experiments,  may  therefore  be  held  as  a  ge- 
neral law.  It  will  appear  the  more  extenfive,  if  we 
confider  that,  for  the  moft  part,  the  tinging  particles 
of  liquors  or  other  tranfparent  fubftances  are  extracted 
from  opaque  bodies  ;  that  the  opaque  bodies  owe  their 
colours  to  thofe  particles,  in  like  manner  as  the  tranf- 
parent fubftances  do  :  and  that  by  the  lofs  of  them 
they  are  deprived  of  their  colours. 

For  making  his  experiments,  Mr  Delaval  ufed  fmall 
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(a)  Here  our  author  obferves,  that  he  makes  ufe  of  the  word  colour  only  to  exprefs  thofe  called  primary  ,-. 
fuch  a  mixture  of  them  as  does  not  compofe  whitenefs,  or  any  of  the  gradations  between  white  and  black, 
fnchas  are  called  by  Sir  Ifaac  Newton,  grey, .  dun;  crruffet  brown 
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44        vials  of  flint  glafs,  whofc  form  was  a  parallelopiped,  and 
Apparatus  their  height,  exclufive  of  the  neck,  about  two  inches, 
for  making  t]ie  i)afe  about  an  inch  Fquare.  and  the  neck  two  inches 
thefe  expe-  jn  ]ength.     The  bottom   and  three  fides  of  each   of 
nments.      tjiefe  viai3  was  covered  with   a  black  varnifh  ;    the  cy- 
lindrical neck,  and    the  anterior  fide,    except   at    its 
edges,  being  left  uncovered.     He  was  careful  to  avoid 
any  crevices  in"  the  varnifh.    That  no  light  might  be  ad- 
mitted except  through  the  neck  or  anterior  fide  of  the 
vials. 

In  thefe  experiments  it  is  of  importance  to  have  the 

vials  perfectly  clean  ;  and  as  many  of  the  liquors  are 

apt  to  depolit  a  fediment,  they  ought   to   be   put  into 

the  vials  only  at  the  time  the  experiments   are  to  be 

made.     The  uncovered  fide  of  the  vials  fhould  not  be 

placed  oppofite  to  the  window  through  which  the  light 

is  admitted  :   becauie  in  that  fituation  the  light  would 

be  reflected  from  the  farther  fide  of  the  vial  ;  and  our 

author  obferves    that  fmooth  black  fubftances  reflect 

light  very  powerfully.     But  as  it  is  a  principal  object 

in  the  experiment  that  no  light  b.e  tranfmitted  through 

the  liquor,  this    is  beft  accomplilhed  by   placing  the 

uncovered  fide  of  the  vial  in  fuch   a   fituation   that  it 

may  form  a  right  angle  with  the  window. 

25  With  thefe  precautions  our  author  viewed  a  great 

The  co-       numbers  of  folutions,  both  of  coloured  metallic  falts 

louring       and  of  the  tinging  matter  of  vegetables  ;    univerfally 

matteronly  obferving,    that   the  colour  by   reflection   was  black, 

ows  it  e    wjjatgver  i^  might  be  when  viewed  by  tranfmitted  light. 

mined         If  thefe  liquors,  however,  are  fpread  thin   upon  any 

light.  white  ground,  they  appear  of  the  fame  colour  as  when 

viewed   by  tranfmitted  light  :  but   on  a  black  ground 

they  afford  no  colour,  unlefs  the  black  body  be  polifli- 

ed  ;  in  which  cafe  the  reflection  of  the  light   through 

it  produces  the  fame  effect  as  tranfmiflion. 

The  experiments  with  tinged  glaifes  were  in  many 
refpects  analogous  to  thofe  with  tranfparent  coloured 
liquors.  For  thefe  he  made  feveral  parcels  of  colour- 
lefs  glafs,  principally  ufing  one  compofed  of  equal  parts 
of  borax  and  white  fand.  The  glafs  was  reduced  to 
powder,  and  afterwards  ground,  together  with  thein- 
gredients  by  which  the  colours  were  imparted,  f  This 
method  (fays  he)  of  incorporating  the  tinging  particles 
is  greatly  preferable  to  mixing  them  with  the  raw  ma- 
terials ;  and  the  glaifes  thus  compofed  excel  moil  others 
in  hardnefs,  being  fcarcely  inferior  in  luflre  to  real  . 
gems." 

The  refult  of  all  the  experiments  made  in  this  man- 
ner was,  that  when  matter  is  of  fuch  thinntfs,  and  the 
tinge  fo  dilute,  that  light  can  be  tranfmitted  through 
it,  the  glafles  then  appear  vividly  coloured  ;  but  when  : 
they  are  in  larger  malfes,  and  the  tinging  matter  is 
moredenfely  diffufed  through  them,  they  appear  black; 
for  thefe,  as  well  as  the  tranfparent  coloured  liquors, 
fhow  their  colour  only  by  a  tranfmiflion.  The  follow- 
ing experiments  were  made  with  a  view  to  determine 
the  proportion  of  tinging  matter  which  produces  co- 
35,  lour  or  blacknefs. 
Expcri-  1.     Glafs  was  tinged  green  by  adding  to  it  J-th  of 

mentsto      its  weight  of  copper ;   and  that  whether  the  latter  was 
determine    ufecl  fa  [ts  metallic  or  calcined  flate. 
the  pro-  2.  A  blue  glafs  was  -T'jde  by  the  addition   of  zaffre, 

tinein"  °     a  PurP^e  one  by- maganefej  a  red  glafs  by  gold,  and 
yellow  glafles  by  filver  and  calcined  iron.      A  yellow 
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glafs  refembJing  a  topaz  was  likewife  made  by  the  ad- 


dition of  a  fmall  quantity  of  charcoal  in  powder.  The 
fame  colour  was  likewife  procured  by  the  addition  of 
wheat-flour,  rofln,  and  feveral  other  inflammable  mat- 
ters. Small  pieces  of  each  of  thefe  glaifes  being 
ground  by  a  lapidary,  refembled  gems  of  their  diffe- 
rent colours. 

3.  Having  formed  pieces  of  fuch  glafles  about  two 
inches  thick,  he  inclofed  them  in  black  cloth  on  all 
fides  except  their  farther  and  anterior  furfaces.  In 
this  fituation  each  of  them  {howed  a  vivid  colour  when 
light  was  tranfmitted  through  them  ;  but  when  the 
pofterior  furface  was  likewife  covered  with  the  cloth 
to  prevent  this  tranfmiflion,  no  other  colour  than  black 
was    exhibited  by  any  of  them. 

4.  When  plates  of  tranfparent  coloured  glafs,  fome- 
what  thicker  than  common  window-glafs,  were  made 
life  of,  they  always  exhibited  their  colours  by  tranf- 
mitted light. 

5.  On  intercepting  the  light  tranfmitted  through 
thefe  coloured  plates,  they  as  conftantly  appeared  black  - 
when  placed  in  fuch  a  direction  as  to  f©rm  a  right  angle 
with  the  window. 

From  thefe  phenomena  Mr  Delaval  deduced  the 
following  obfervations  :  1.  That  the  colouring  particles 
do  not  reflect  any  light.  2.  That  a  medium,  fuch  as 
Sir  Ifaac  Newton  has  defcribed,  is  diffufed  over  both 
the  anterior  and  farther  furfaces  of  the  plates,  where- 
by objects  are  equally  and  regularly  reflected  as  by  a 
mirror.  Hence,  when  it  is  faid  that  light  is  reflected 
by  the  furface  of  any  fubflance,  it  fhould  be  under- 
flood  from  this  expreflion,  that  the  reflection  is  effect- 
ed by  the  medium  diffufed  over  its  furface.  27 

6.  When  alighted  candle  is  placed  near  one  of  thofe  On  the  re- 
coloured  plates,  the  flame  is  reflected  by  the  medium  flection  of 
which  is  diffufed  over  the  anterior  furface.    The  image  the  ^&ht  of 
thus  reflected  entirely  refembles  the  flame  in  fize  and  "j*"^7-' 
colour  ;  being  fcarcely  diminilhed,  and  not  in  the  leaft  giaffes> 
tinged  by  the  coloured  glafs. 

7.  If  the  plate  be  not  fo  intenfely  coloured,  or  fo 
many,  as  to  hinder  the  tranfmiflion  of  the  light  of 
the  candle,  there  appears  a  fecondary  image  of  the 
flame,  which  is  reflected  by  the  medium  contiguous  to 
the  farther  furface  of  the  glafs;  and  as  the  light  thus 
reflected  partes  through  the  coloured  glafs,  it  is  tinged 
very  vividly. 

8  When  the  glafs  ufed  in  this  experiment  is  of  a 
green  colour,  the  image  of  the  flame  is  always  of  a 
bright  green  ;  and  when  glafles  of  other  colours  are 
ufed,  that  of  a  fecondary  flame  is  always  the  fame 
with  that  of  the  glafs. 

9.  The  fecondary  image  is  lefs  than  that  reflected 
from  the  anterior  furface.  This  diminution  is  occa- 
fioned  by  the  lofs  of  that  part  of  the  light  which  is 
abforbed  in  palling  through  the  coloured  glafs.  For 
whenever  any  medium  tranfmits  one  fort  of  rays  more 
copiouily  than  the  reft,  it  itops  a  great  part  of  the 
different  coloured  rays.  Much  more  light  slfo  is  loft 
in  paffing  through  coloured  than  tranfparent  fr.bif.an- 
ces.  In  making  thefe  obfervations,  it  is  proper  to 
choofe  coloured  plates  of  glafs  v  hich  are  not  in  every 
part  of  an  equal  tbicknefs,  that  the  fecondr.ry  image 
may  not  coincide  with  that  reflected  from  the  anterior 
furface,  and  be  intercepted  by  it. 

10.  When  the  plates  are  fo   thick,  and  fo  copicufly 
coloured,  that  the  light  cannot  penetrate  to  their  far- 
ther-- 
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rlier  furface,  they  appear  intenfely  black  in  whatever 
direction  they  are  viewed,  and  afford  no  fecondary 
image,  but  only  reflect,  from  their  anterior  furface, 
the  tlame,  or  any  other  objects  that  are  oppofed  to 
them.  Thefe  objects  are  represented  in  their  own 
proper  colours,  and  are  as  free  from  tinge  as  thofe  re- 
flected from  quickfilvered  glafs,  or  fpecula  made  of 
white  metals. 

Hence  again  it  is  manifest,  that  the  colouring  par- 
ticles do  not  poffefs  any  lhare  of  reflective  power  ; 
for  if  they  had  any  lhare  in  this  reflection,  they 
would  certainly  .impart  Some  fnare  of  colour  to  the 
light  they  reflected.  Hence  alfo  it  appears,  that 
tranfparerit  coloured  bodies,  in  a  folid  (late,  poffefs  no 
ag  more  reflective  power  than  thofe  in  a  fluid  ftate. 
Experi-  Our  author  next  confiders    the  colouring  particles 

mentson      themftlves,    pure,  and    unmixed  with    other   media, 
the  purs      ]n  order  to  procure  ma  lies  made  up  of  fuch  particles, 
colouring    fevera}  tranfparent  coloured  liquors  were  reduced  to  a 
particles.     £qjjj    conliftence  by    evaporation.      By  employing   a 
gentle  heat,   the  colouring  matter   may  thus    remain 
unimpaired  ;  and  is  capable  of  having  its  particles  again 
feparated  by  water  or  other  liquids,  and  tinging  them 
as  before. 

In  this  ftate  the  colouring  particles  reflect  no  light, 
and  therefore  appear  uniformly  black,  whatever    fub- 
ftance  they  have  been   extracted  from.     In  the  courfe 
of  his  experiments,  Mr  Delaval    made   ufe   of  the in- 
fufions  of  brazil    wood,    logwood,    fuftic,    turmeric, 
red  faunders,  alkanet,   fap-green,  kermes,  and  all  the 
other  tranfparent  coloured  liquors  he  had  tried  before, 
among  which  were  infulions  of  red  and  yellow  flow- 
ers, without  obferving  the  leaft  variation  in  the  remit. 
Some  liquors  are  apt   to   become    totally  opaque  by 
evaporation:  the  reafon  of  which  may  be  the  crystal- 
lization of  faline  matters,  or  the  coalefcence  of  the  par- 
ticles into    mafles,  differing    considerably  in    denfity 
from  the   menftrna    in    which  they  were    diflblved. 
When  this  opacity    takes  place,  our  author  has  con- 
ltantly  obferved,  that  they  become  incapable  of  enter- 
ing the  pores  of  wool,  Silk,  or  other  matters  of  that 
kind,    or  of  adhering  to    their  furface  ;    and  confe- 
-quently  unfit  for    the   purpofes  of  dyeing.     This  he 
fuppofes  to  arife  from  their  increafed  bulk  ;   for  the 
attractive  force  by  which  the  particles  cohere  together 
is  weakened  in  proportion  as  their  bulk  increafes :  fo 
that  the  degree  of  magnitude  of  the  colouring    par- 
ticles, which   is  effential  to  the  opacity  of  liquors,  is 
inconsistent  with  the  minutenefs  requilite  for  dyeing. 
An  instance  of  this  is  given  in  an  infufion  of  fuftic. 
Having  infufed  fome  of  this    wood  in  fuch  a  quantity 
of  water,  that  the  latter  was  faturated  with  the   co- 
louring particles,  he    evaporated  the  liquor  to  a  folid 
conliftence  with  an  uninterrupted,    but  very  gentle 
•heat.     During    every  part  of  the  procefs   the  liquor 
continued  tranfparent,  and    the  folid  extract  yielded 
by  it  tranfmitted  a  yellow    colour  when  fpread   thin, 
but  appeared  black  when  thicker  maffes  were  viewed. 
Having  prepared  another  pint  of  this  liquor,  he    eva- 
porated half  the  water,  and  allowed  the  remainder  to 
become    cold.       In    this  ftate  it  became  turbid   and 
opaque  ;  on  filtering,    a  tranfparent  tincture   paffed 
through    an    opaque    fecula    remaining    on   the   pa- 
per.    This   fecula    did    not  adhere     to    the   paper, 


but  was  eafily  fcparable  from  it:  on  being  dried,  it 
appeared  white  with  a  flight  tinge  of  yellow  ;  but  was 
neverthelefs  foluble  in  water,  and  by  folution  crave  a 
liquid  in  all  refpects  fimilar  to  the  original  infufion. 
"  From  thefe  circumftances  (fays  he)  it  appears  that 
a  given  proportion  of  water,  or  a  fufficienr  degree  of 
heat,  is 'requisite  to  the  folution  of  the  colourino-  par- 
ticles of  fuftic.  And  experience  evinces,  that  thofe 
particles  which  are  too  grofs  to  pafs  through  filtering 
paper,  are  incapable  of  entering  the  pores  or  firmly 
cohering  to  the  furface  of  bodies.  Many  ingredients, 
fuch  as  the  colouring  particles  of  logwood,  kermes, 
and  various  other  matters,  are  foluble  in  water  in 
every  proportion  ;  and  therefore  their  infufions  are 
not  Subject"  to  become  opaque  or  turbid  during  their 
evaporation.  The  folid  extracts  obtained  by  evapo- 
ration reflect  no  colour,  but  are  black. 

Our  author  alfo  formed  folid  maffes  by  mixing  a 
fmall  quantity  of  drying  oil  with  pigments  which  con- 
fift  chiefly  of  colouring  matter  ;  as  Pruflian  blue,  in- 
digo, and  fap-grecn.  Thefe  paints  likewife  exhibit 
their  refpective  colours  only  by  tranfmitted  light;  ap- 
pearing entirely  black  when  viewed  by  reflection.  In- 
ftances  of  blacknefs  arising  from  this  denfity  of  the 
colouring  matter  may  be  obferved  in  feveral  kinds  of 
fruits,  as  black  currants,  cherries,  &c.  for  the  juices  of 
thefe  appear  red  when  fpread  thin  on  a  white  ground, 
or  otherwife  viewed  by  tranfmitted  light. 

Mr  Delaval's  next  attempt  was  to  consider  the  action 
and  properties  of  the  colouring  particles  of  opaque 
bodies  themfelves,  and  the  means  by  which  thefe  co- 
lours are  produced.  Here  our  author  endeavours 
to  prove,  that  thefe  colours  of  opaque  bodies  appear 
on  the  fame  principles  as  thofe  already  mentioned, 
which  feem  black  when  very  denfe,  but  Show  their 
proper  tinge  when  fpread  thin  upon  a  white  ground. 
On  this  fubject  the  following  experiments  were 
made. 

1.  Grafs,  and  other  green  leaves  of  plants,  were  di- 
gested in  rectified  fpirit  of  wine;  by  which  means  a 
tranfparerit  green  tincture  was  obtained.  One  of  the 
vials  formerly  mentioned  being  filled  with  this  li- 
quid, it  was  obferved  to  tranfmit  a  vivid  green  colour  ; 
but  the  other  part  of  the  tincture,  which  was  conti- 
guous to  the  uncovered  fide  of  the  vial,  reflected  no 
light,  and  therefore  appeared  black. 

2.  Having  poured  fome  of  the  tincture  into  a  China 
cup,  the  bottom  was  thereby  made  to  look  green, 
exactly  refembling  the  colour  which  had  been  extract- 
ed from  the  leaves. 

3.  After  the  colour  had  been  totally  abftracted  by 
the  vinous  fpirit,  the  leaves  remained  apparently  un- 
altered, either  as  to  figure  or  texture  ;  but  were  en- 
tirely white,  or  had  their  whkenefs  Slightly  tinged 
with  brown. 

4.  Red,  purple,  and  blue  flowers,  were  alfo  digefted 
in  fpirit  of  wine  ;  all  of  which  yielded  their  colouring 
matter  to  the  fpirit,  and  became  white  by  being  de- 
prived of  it.  From  moft  of  thefe  flowers,  however,  the 
fpirit  acquired  either  no  tinge  at  all,  or  only  a  very- 
faint  one  ;  but  when  acidulated,  it  became  red,  and 
by  the  addition  of  an  alkali  appeared  blue,  purple,  or 
green,  according  to  the  quantity  of  alkali  and  the  na- 
ture of  the  infufion.     In  thefe  ftates,  all  of  them,  when 
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viewed  by  tranfmitted  light,  or  poured  upon  a  while 
ground,  fliowed  their  colours,  but  univerfaily  appeared 
black  by  reflection. 

5.  Red,  purple,  and  blue  flowers,  were  digefted  in 
water  (lightly  acidulated  with  nitrous  acid.  Thus, 
red  Infuiions  were  obtained,  which,  by  faturation  with 
fea  fait,  might  be  preferved  for  many  years. 

6.  The  fame  liquors  were  changed,  green,  blue,  or 
purple,  by  the  addition  of  an  alkali :  but  here  the 
cafe  was  the  fame  as  before;  all  of  them  yielding  vi- 
vid colours  by  tranfmiihon,  but  none  by  reflection. 
In  making  this  experiment,  care  mult  be  taken  to  add 
the  alkali  very  gradually  ;  for  if  too  much,  is  put  in 
at  once  to  the  red  liquor,  the  intermediate  colours  be- 
tween the  red  and  the  green  will  be  wanting.  To 
half  an  ounce  of  the  red  infulion  it  is  proper  to  add, 
at  once,  only  the  fmalleft  quantity  that  can  be  taken 
up  on  the  point  of  a  pen  ;  repeating  this  addition  flow- 
ly,  until  each  of  the  colours  be  produced. 

7.  The  flowers,  af;er  having  been  repeatedly  mace- 
rated in  acidulated  water,  loft  their  colouring  matter, 
and  became  white. 

8.  Yellow  flowers  alfo  communicated  their  colours 
to  water  and  to  fpirit  of  wine.  The  infuiions  and 
tinctures  of  thefe  flowers  were  fubjected  to  the  fame 
experiments  as  had  been  employed  in  the  examination 
of  the  liquors  already  mentioned ;  and  appeared  yel- 
low by  tranfmitted  light,  but  did  not  reflect  any  co- 
lour. 

9.  White  paper,  linen,  &c.  may  be  tinged  of  any 
of  thefe  colours,  by  dipping  them  in  the  infufions  ; 
and  the  confiderationof  the  manner  in  which  the  co- 
lours are  imparted  to  the  linen,  affords  much  iniight 
into  the  manner  in  which  natural  colours  are  produ- 
ced. It  has  already  been  obferved,  that,  when  the  co- 
louring matter  of  plants  is  extracted  from  them,  the 
folid  fibrous  parts,  thus  clivefled  of  their  covering,  dif- 
play  their  natural  whitenefs.  White  linen,  paper, 
&c.  are  formed  of  fuch  fibrous  vegetable  matter  ; 
which  is  bleached  by  dilTolving  and  detaching  the  he- 
terogeneous colouring  particles.  When  thefe  are  dyed 
or  painted  with  vegetable  colours,  it  is  evident  that 
they  do  not  differ  i.i  their  manner  of  acting  on  the 
rays  of  light  from  natural  vegetable  bodies  ;  both 
yielding  their  colours  by  tranfmitting,  through  the 
tranfpareat  coloured  matter,  the  light  which  is  re- 
flected from  the  white  ground.  This  white  matter 
frequently  exilts,  without  any  conliderable  mixture,  in 
plants,  while  they  are  in  a  Itate  of  vegetation  ;  as  cot- 
ton, white  flowers,  the  pith,  wood,  feeds,  roots,  and 
other  parts  of  feveral  kinds  of  vegetables.  When  de- 
cayed trees,  &c.  have  been  long  expofed  to  the  atmo- 
fphere,  their  coloured  juices  are  fometimes  fo  perfect- 
ly extracted,  that  the  fibres  appear  white.  This  white 
matter  is  not  diftinct  from  the  vegetable  earth  to  which 
plants  are  reduced  by  burning  f.  Mr  Delaval  has 
rendered  allies  intenfely  white,  by  carefully  calcining 
them,  and  afterwards  grinding  with  a  fmall  propor- 
tion  of  nitre,  and    expoiing  them  to  fuch  a  degree  of 

CJ  heat  as  would  caufe  the  nitre  deflagrate  with  the  re- 
maining quantity  of  phlogifton..  Laftly,  the  afhes  were 
digefted  with  marine  acid,  in  order  to  diflblve  the  fer- 
ruginous matter  dirFifed  through  them,  and  repeat- 
edly wafhing  the  remainder  in  water.  Mixing  afhes 
thus  purified  with  borax,   and  applying  a  vitrifying 
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heat,  an  opaque  enamel  is  obtained,  remarkable  for 
its  whitenefs. 

Hence  it  appears,   that  the  earth  which  forms  the  White 
fubftance  of  plants  is  white,  and  feparable  from   that  earth  of 
fubflance  which  gives  to  each  its  peculiar  colour;  that  PIants'tlie 
whenever  it  is  pure  and  unmixed,  or  diffufed  through  °nly  fu.b" 
colourlefs  media,  it  ihows  its  native  whitenefs  ;  and  is  ,!?""£,. 

ii  ii  1    ■       t       *■  1  1  i  xi  cm  IH2X 

tne  only  vegetable  matter  endowed  with  a  reflective  reflects  the- 
power.  It  may  be  difcovered,  however,  by  other  light, 
means  than  that  of  burning  :  thus,  rofes  may  be  whiten- 
ed by  expoiing  them  to  the  vapour  of  burning  ful- 
phur  ;  an  effect  which  cannot  be  attributed  to  the  vi- 
triolic acid,  but  to  the  phlogifton  contained  in  that  va- 
pour. This  was  proved  to  be  the  cafe,  by  expoiing 
feveral  kinds  of  red  and  purple  flowers  to  the  phlogi- 
ftic  vapour  inning  from  hepar  fulphuris  ;  and  by  this 
every  one  of  them  was  whitened  ;  their  colour  being 
afterwards  reftored  by  the  addition  of  an  acid  either 
mineral  or  vegetable.  ,T 

"  Thus  (fays  Mr  Delaval)  it  appears,  that  the  co-  Colouring 
louring  matter  of  the  flowers  is  not  difcharged  or  re-  matter  dil-- 
moved,  but  only  dilfolved  by  the  phlogiltcn  ;  and  folved  by 
thereby  divided  into  particles  too  minute3  to  exhibit  phloguton, 
any  colour.  In  this  itate,  together  with  the  vege- 
table juice  in  which  they  are  diffufed,  they  form  a  co- 
lourlefs tranfparent  covering,  through  which  the  white 
matter  of  the  flowers  is  feen  untinged.  The  colouring- 
particles  of  plants  conlift  principally  of  inflammable 
matter  ;  and  their  folubility  in  phlogifton,  and  union 
with  it,  are  analogous  to  the  action  of  other  inflam- 
mable bodies  upon  each  other.  Thus,  ether  diflolves 
all  ellential  and  exprelfed  oils,  animal  enipyreumatic 
oils,  and  refins.  Sulphur,  camphor,  and  almoft  all  fub- 
ftances  abounding  in  phlogifton,  are  foluble  in  oils,  ar- 
dent lpirits,  or  other  inflammable  menftrua.  The 
manner  in  which  the  red  colour  of  vegetable  flowers 
is  reftored,  appears  10  be  explicable  from  known  che- 
mical laws.  When  acids  are  applied  to  the  whitened 
flowers,  they  unite  with  the  phlogifton  which  the  ful-  - 
phur  had  communicated,  and  difengage  it  from  the  co- 
louring particles  ;  which,  being  thus  extricated,  rc- 
fume  their  original  magnitude  tnd  hue.  A  change  of 
the  fame  kind  is  alfo  produced  by  fixed  alkali,  which, 
like  the  acids,  has  a  ftrong  attraction  for  phlogifton, 
always  changes  the  whitened  flowers  to  a  blue,  purple, 
or  green  colour.  ,2 

<>  In  like  manner,  the  action  of  the  rays  of  light  ope-  Colours  de- 
rates upon  coloured  bodies.     Thus,  dyed  filk,  or  other  ftroyed  by 
fubflanccs  of  that  kind,  when   cxpofed    to- the   fun's the %kt  off 
light,   are  deprived  of  their  colour   in  every   pjrt  on  " 

which  the  rays  areallowed  to  act  ;  whilft  thofe  preferve 
their  colour  which  are  defended  from  the  light  by  the 
folds  of  the  cloth,  or  intervention  of  any  opaque  body. 
The  colours,  thus  impared,  may  be  reftored  if  acids 
are  applied  while  the  injury  is  recent  ;  but  they  are  af- 
terwards apt  to  fly  off,  on  account  of  that  volatility 
which  is  conilantly  imparted  by  inflammable  mailer  to 
any  other  with  which  it  is  united." 

Our  author  new  proceeds,  at  ccnfiderable  length,  ic 
prove  the  identity  of  the  folar  light  and  phlogifton  : 
but  as  recent  experiments  have  (hown  thatihcfe  two 
are  elfentially  diitinct,  we  omit  his  argumentation  up- 
on his  head.  The  error  oi  his  theory  in  this  rcfpccl, 
however,  does  not  in  the  lead  afl<  ct  the  doctrine  con- 
cerning colours  above  laid  down  :  on  the  contrary,  the 
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lateft  experiments  have  determined,  that  phlogifton,  in 
its  grofleit  form,  viz.  that  of  common  charcoal,  mani- 
fefts  a  furprifing  power  of  whitening  various  fubftan- 
ces ;  which,  according  to  Mr  Delaval's  theory,  pro- 
ceeds from  the  power  it  has  of  diiiblving  the  colouring 
matter  with  which  they  are  impregnated.  This  fol- 
ventpower,  according  toour  author,  ismanifeft  in  many 
■other  inllances  beiides  thofe  already  mentioned.  Silk 
is  whitened  by  the  phlogiitic  vapours  of  fulphur :  and 
this  operation  does  not  appear  to  differ  from  the  change 
effected  on  flowers  by  the  fame  vapour.  The  light  of 
the  fun  is  found  to  be  a  neceflary  and  effential  agent 
in  bleaching  linen,  wax,  and  various  other  fubftances; 
fome  part  of  the  colouring  matter  which  impairs  the 
whitenefs  of  thefe  bodies  not  yielding  to  any  other 
folvent.  R.ed  flowers  are  whitened  by  the  electric 
fpark,  of  whofe  inflammable  nature  we  cannot  entertain 
the  lealt  doubt  ;  for  the  fparkitfelf  is  a  bright  flame, 
and  yields  the  fame  fin  ell  which  all  other  phlogiftic 
matters  impart.  The  electric  fpark,  in  like  manner, 
changes  the  blue  infufion  of  turnfole  to  red  (b).  The 
effects  which  it  produces  on  the  turnfole,  and  on  red 
flowers,  do  not  differ  from  each  other,  except  in  de- 
gree only.  For  when  vegetable  matter  is  diffolved, 
it  is  changed  from  blue  to  red  ;  and,  when  farther  dif- 
folved,  it  is  divided  into  particles  too  minute  to  exhi- 
bit any  colour. 

Solutions  effected  by  means  of  phlogifton  frequently 
are  wrongly  attributed  to  the  operation  of  fuppofed  acid 
menftrua,  as  feveral  kinds  of  fubftances  are  capable  of 
being  dilfolved  indifcriminately  both  by  acids  and  phlo- 
gifton. For  the  purpofe  of  difUngnifhing,  therefore, 
in  any  cafe  between  the  action  of  the  acid  folvents  and 
that  of  the  inflammable  menftrua,  it  is  proper  to  exa- 
mine the  nature  of  the  matter  by  which  either  of  thefe 
principles  are  furnilhed.  It  appears  from  various  che- 
mical procelfes,  that  alkalies  are  rendered  mild,  and 
capable  of  cryftallization,  in  proportion  as  they  are 
united  to  phlogifton.  The  phlogifticated  alkaline  lixi- 
vium, when  faturated,  is  perfectly  mild  ;  and  by  a 
flight  evaporation  is  reduced  to  a  concrete  cryftalline 
mafs,  which  does  not  deliquefce  or  imbibe  the  leaft 
moifture  from  the  air,  and  no  longer  retains  any  alka- 
line property.  M.  Beaume  by  an  elegant  and  ingeni- 
ous experiment,  has  proved  the  prefence of  phlogifton 
in  mild  alkalies,  and  has  fliown  that  their  power  of 
cryftallizing  depends  upon  their  union  with  that  prin- 
ciple. He  heated  in  a  filver  veffcl  a  lixivium  of  mild 
alkali,  which  imparted  to  the  filver  a  covering  or  coat- 
ing of  inflammable  matter,  by  which  its  furface  was 
tarniflied  and  became  black.  The  lixivium  was  feveral 
times  poured  outof  the  filver  veffel  ;  and  after  the  fur- 
face'  of  the  metal  had  been  freed  from  the  tarnifh,  the 
lixivium  was  replaced  in  it,  and  again  heated,  by  which 
the  tarnifh  was  renewed  ;  and  this  was  repeated  till  the 
lixivium  no  longer  communicated  any  ftain  to  the  fil- 
ver. The  caufticity  of  the  lixivium  was  increafed  in 
proportion  as  it  imparted  its  phlogifton  to  the  iilver  ; 
and  at  the  end  of  the  procefs  the  alkali  became  per- 
fectly cauftic,  and  incapable  of  cryftallizing. 

Our  author  now   goes  on  to  prove,  that  fixed  air  is 


not  an  acid,  nor  a  compound  of  air  and  phlogifton,  as 
is  now  generally  believed,  but  rather  entirely  of  a  phlo- 
giitic nature.  For  an  account  of  his  arguments  in  fa- 
vour of  this  opinion,  fee  the  article  FixedAir:  here 
we  fhall  only  confider  his  farther  experiments  on  co- 
lours. 

"  From  the  preceding  experiments  (fays  he)  it  ap- 
pears, that  the  colouring  particles  of  flowers  ana  leaves 
are  foluble  in  acid,  alkaline,  and  phlogiftic  menftrua. 
The  other  parts  of  vegetables  confift  of  materials  fimi- 
lar  to  thofe  which  are  contained  in  their  flowers  and 
leave.-;,  and  undergo  the  fame  changes  from  the  fame 
caufes.  Having  extracted  from  logwood  its  colouring 
particles  by  repeatedly  boiling  it  in  water,  the  wood 
was  thus  deprived  of  its  yellow  colour,  and  affumed  a 
brown  hue  iimilar  to  that  of  oak-wood.  Some  pieces 
of  it  thus  deprived  of  its  colour  were  then  macerated 
in  aquafortis  ;  and  after  they  had  undergone  the  action 
of  that  acid,  they  were  warned  in  a  fufneient  quantity 
of  water.  The  wood  was  thus  reduced  to  white- 
nefs." 

Here  our  author  obfetves,  that  though  moft  authors 
who  treat  of  colouring  fubftances  defcribe  logwood  as 
of  a  red  colour,  he  was  never  able  to  procure  any 
other  colour  from  it  but  yellow.  It  imparts  yellow 
and  orange  colours  to  diftilled  water.  Other  waters 
extract  a  red  tinge  from  it  by  means  of  the  alkali 
which  they,  contain.  Thefe  obfervations  are  alfo  ap- 
plicable to  the  other  dyeing  woods,  kermes,  and  va- 
rious other  articles  of  the  materia  tinctoria.  By  a  fi- 
milar  treatment,  fuftic  wood  alfo  loft  its  colouring 
matter,  and  became  white. 

The  refults  of  all  the  experiments  above  related  are, 
that  the  colouring  matter  of  plants  does  not  exhibit 
any  colour  by  reflection,  but  by  tranfmhTion  only  ;  that 
their  folid  earthy  fubftance  is  a  white  matter  ;  and 
that  it  is  the  only  part  of  vegetables  which  is  endowed 
with  a  reflective  power;  that  the  colours  of  vegetables 
are  produced  by  the  light  reflected  from  this  white 
matter,  and  tranfmitted  from  thence  through  the  co- 
loured coat  or  covering  which  is  formed  on  its  furface 
by  the  colouring  particles  ;  that  whenever  the  colour- 
ing matter  is  either  difcharged  or  divided  by  folution. 
into  particles  too  minute  to  exhibit  any  colour,  the 
folid  earthy  fubftance  is  expofedto  view,  and  difplays 
that  whitenefs  which  is  its  diftinguilhing  characte- 
riflic. 

Mr  Delaval  next  proceeds  to  examine  the  coloured 
parts  of  animal  fubftances,  and  finds  them  exactly  fi- 
milar,  with  regard  to  the  manner  in  which  the  colour 
is  produced,  to  the  vegetable  bodies  already  treated  of. 
The  tinctures  and  infiifions  of  cochineal  and  of  kermes 
yield  their  colours  when  light  is  tranfmitted  through 
them,  but  fhow  none  by  reflection.  On  diluting  frefh 
ox-gall  with  water,  and  examining  it  in  the  phials  al- 
ready mentioned,  that  part  of  it  which  was  in  the 
neck  of  the  phial,  and  viewed  by  tranfmitted  light, 
was  yellow ;  but  the  anterior  furface  was  black,  and 
reflected  no  colour.  Fleih  derives  its  colour  entirely 
from  the  blood,  and  when  deprived  of  it  the  fibres  and 
veflels  are  perfectly  white  ;  as  arelikewife  the  mem- 
branes 
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(b)  This  effect  of  the  electric  fpark  is  now  known  to  be  produced;   not  by  its  phlogiftic  nature,  but  by  the 
.generation  of  an  acid. 
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'Br Aiies,  flnews,  and  bones,  when  freed  from  their  aque- 
ous  and  volatile  parts  ;  in  which  cafe  they  are  a  mere 
earth,  unalterable  by  fire,  and  capable  of  imparting 
an  opaque  whitenefs  to  glafs. 

On  examining  blood  diluted  with  water  in  one  of 
the  phials  formerly  defcribed,  it  tranfmitted  a  red  co- 
lour, and  the  anterior  furface  was  almoft,  but  not  en- 
tirely, black  ;  for  it  received  a  flight  hue  of  brown  from 
fome  coagulated  particles  that  were  fufpended  in  the 
liquor.  In  order  to  procure  blood  fufficiently  dilated, 
and  at  the  fame  time  equably  and  perfectly  dilfolved, 
he  mixed  as  much  cruor  with  fpirit  of  fal  ammoniac  as 
imparted  a  bright  colour  to  it.  The  liquor  being  then 
viewed  in  the  phial,  that  part  which  was  contained  in 
the  neck",  and  tranfmitted  the  light,  appeared  of  a  fine 
red  ;  but  the  anterior  part  reflecting  no  light,  was  in- 
tenfely  black.  Hence  it  appears,  that  the  florid  red 
colour  of  the  flefli  arifes  from  the  light  which  is  re- 
flected from  the  white  fibrous  fubftance,  and  tranfmit- 
ted back  through  the  red  tranfparent  covering  which 
the  blood  forms  on  every  part  of  it. 

Blood,  when  recently  drawn,  does  not  affurne  the 
appearance  common  to  tranfparent  coloured  liquors ; 
for  thefe,  when  too  mafly  to  tranfmit  light  from  their 
farther  furfaces,  always  appear  black  ;  but  blood,  when 
recently  drawn,  always  ihows  a  fine  red  colour,  in 
whatever  way  it  be  viewed.  This  is  occafioned  by  a 
W7hite  matter  diffufed  through  the  blood  ;  and  which 
is  eafily  feparated  from  the  cruor,  by  dividing  it  after 
coagulation  into  a  number  of  thin  pieces,  and  wafhing 
in  a  fufficient  quantity  of  pure  water.  Thus  the  wa- 
ter acquires  a  red  colour,  and  ought  to  be  changed 
daily.  In  a  few  days  it  will  acquire  no  more  tinge  ; 
and  the  remaining  maifes  of  the  cruor  are  no  longer 
red,  but  white. 

In  like  manner,  the  red  colour  of  the  fhells  of  lob- 
flers,  after  boiling,  is  no  more  than  a  mere  fuperficial 
covering  fpread  over  the  white  calcareous  earth  of 
which  the  lhells  arecompofed,  and  may  be  eafily  remo- 
ved from  the  furface  by  fcraping  or  filing.  Before  the 
application  of  heat,  this  fuperficial  covering  is  much 
denfer ;  infomuch  that,  in  fome  parts  of  the  fliell,  it 
appears  quite  black,  being  too  thick  to  admit  the 
paflage  of  the  light  to  the  fliell  and  back  again  ;  but 
where  this  tranfparent  blue  colour  of  the  unboiled  lob- 
fter  is  thinner,  it  conftantly  appears  like  a  blue  film. 
In  like  manner,  the  colours  of  the  eggs  cf  certain 
birds  are  entirely  fuperficial,  and  may  be  fcraped  off, 
leaving  the  white  calcareous  earth  expofed  to  view. 

7  he  cafe  is  the  fame  with  feathers,  which  owe  their 
colours  entirely  to  a  very  thin  layer  of  fome  tranfpa- 
rent matter  upon  a  white  ground.  Onr  author  afcer- 
tained  this  by  fcraping  off  the  fuperficial  colours  from 
certain  feathers  which  were  ftrong  enough  to  bear  the 
operation  ;  and  thus  fepurared  the  coloured  layers  from 
the  white  ground  on  which  they  had  been  naturally 
fpread.  The  lateral  fibres  of  the  feathers  cannot  indeed 
have  their  furfaces  feparated  in  this  manner  ;  but  thcir 
texture,  when  viewed  by  a  microfcope,  feems  to  indi- 
cate, that  the  colours  arc  produced  on  them  by  no 
ether  means  than  thofe  already  related.  In  the  exa- 
mination of  fome  animal  fubj eels  where  the  colouring 
matter  could  not  be  feparated  by  chemical  means,  ,r 
author  had  recourfe  to  mechanical  divifion  ;  b--  this 
can  only  be  employed  when  the  principal  part  of  the 
Vol.  IV. 
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white  fubftance  is  unmixed  with  the  coloured  coat  or 
covering  which  is  fpread  upon  its  furface.  All  of  them, 
however,  by  whatever  means  their  colours  could  be  fe- 
parated, fhowed  that  they  were  produced  in  the  fame 
manner,  namely,  by  the  tranfmillion  of  light  from  a 
white  ground  through  a  tranfparent  coloured  medium.         ,g 

The  coloured  fubftances  of  the  mineral  kingdom  are  of  the  co- 
very  numerous,  and  belong  principally  to  two  claffes,  lours  of  mi 
viz.  earths  and  metals.  The  former,  when  pure,  are  neral  fuk- 
all  perfectly  white,  and  their  colours  arife  from  phlo-  ^ancc*- 
giftic  or  metallic  mixtures.  Calcareous  earths,  when 
indurated,  conftitute  marble,  and  may  be  tinged  with 
various  colours  by  means  of  metallic  folutions  ;  all 
which  are  fnnilar  in  their  nature  to  the  dyes  put  upon 
filk,  cotton,  or  linen,  and  invariably  proceed  from  the 
fame  caufe,  viz.  the  tranfmiffion  of  light  through  a 
very  thin  and  tranfparent  coloured  medium.  Flints 
are  formed  from  filiceous  earth,  and  owe  their  colour 
to  phlogifton.  When  fufficiently  heated,  they  are  ren- 
dered white  by  the  lofs  of  the  inflammable  matter  which 
produced  their  colour.  When  impregnated  with  me- 
tals, they  form  agates,  cornelians,  jafper,  and  coloured 
cryftals.  The  coloured  gems  alfo  receive  their  differ- 
ent hues  from  metals  ;  and  all  of  them  may  be  imita- 
ted by  glafTes  tinged  with  fuch  phlogiftic  or  metallic 
matters  as  enter  into  the  compolition  of  the  original 
fubftances.  ^ 

Thus  our  author  concludes,  that  the  coloured  earths,  of  metals, 
gems,  Sec.  exhibit  their  various  tints  in  the  fame 
manner  with  other  fubftances  ;  viz.  by  the  tranfmiffion 
of  light  reflected  from  a  white  ground.  Our  author, 
however,  proceeds  farther  ;  and  aliens,  that  even  the 
colours  of  metals  themfelves  are  produced  in  the  fame 
manner. 

(e  Gold  (fays  he)  exhibits  a  white  light,  which  is 
tinged  with  yellow.  I  have  ufed  this  expreffion,  be- 
. caufe  it  appears  from  experiment  that  gold  reflects  a 
white  light,  and  that  its  yellow  colour  is  a  tinge  fuper- 
added  to  its  whitenefs.  The  experiment  is  thus  fet 
forth  by  Sir  Ifaac  Newton.  Gold  in  this  light  (that 
is,  a  beam  of  white  light)  appears  of  the  fame  yellow 
colour  as  in  day  light ;  but  by  intercepting  at  the  lens 
a  due  quantity  of  the  yellow-making  rays,  it  will  ap- 
pear white  like  filver,  as  I  have  tried  j  which  lhows, 
that  its  yellownefs  arifes  from  the  excefs  of  the  inter- 
cepted rays,  tinging  that  whitenefs  with  their  colour 
when  they  are  let  pafs. 

<l  I  have  already  fhown,  by  numerous  experiments, 
in  what  manner  coloured  tiwges  are  produced  ;  and  ir. 
uniformly  appears,  from  all  thefe  experiments,  that 
colours  do  not  arife  from  reflection,  but  from  tranf- 
miffion only.  A  folution  of  filver  is  pellucid  and  cc- 
lourlefs.  A  folution  of  gold  iranfmits  yellow,  but  re- 
flects no  colour.  This  metal  alfo,  when  united  wirh 
glafs,  yields  no  colour  by  reflection,  but  by  tranfmif- 
fion only.  All  thefe  circum fiances  feem  to  indicate, 
that  the  yellow  colour  of  gold  arifes  from  a  yellow 
tranfparent  matter,  which  is  a  conftituent  part  of  that 
metal  ;  that  it  is  equally  mixed  with  the  white  parti- 
cles of  the  gold,  and  tranfmits  the  light  which  is  re- 
flected by  then,  in  like  manner  as  when  filver  is  gilt, 
or  foils  are  made  by  covering  white  ir.crals  with  tranf- 
parent colours.  But  thefe  factitious  coverings  are 
only  fuperficial  ;  whereas  the  yellow  matter  of  gold  is 
diffufed  throughout  the  whole  fubftance  of  the  metal, 
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and  appears  to  envelope,  and  cover  each  of  the  white 
particles.  In  whatsoever  manner  the  yellow  matter 
of  gold  is  united  to  its  white  fubftance,  it  exifts  in  a 
rare  ftate ;  for  it  bears  only  the  fame  proportion  to 
the  white  particles  of  the  gold  as  that  of  the  yellow- 
making  rays  which  were  intercepted  bears  to  all  the 
other  rays  comprifed  in  the  white  light  of  the  fun. 

«  Sir  Ifaac  Newton  has  fhown,  that  when  fpaces  or 
interftices  of  bodies  are  replenilhed  with  media  of  dif- 
ferent denfities,  the  bodies  are  opaque  ;  that  thofe  fu- 
perficies  of  tranfparent  bodies  reflect  the  greateft  quan- 
tity of  light  which  intercede  media  that  differ  moll  in 
their  refractive  denlities  ;  and  that  the  reflections  of  very 
thin  tranfparent  fubftances  are  confiderably  ftronger 
than  thofe  made  by  the  fame  fubftances  of  a  greater 
taicknefs.  Hence  the  minute  portions  of  air,  or  of 
the  rarer  medium,  which  occupies  fpaces  void  of  other 
matter,  reflect  a  vivid  white  light  whenever  their  fur- 
faces  are  contiguous  to  media  whofe  denfities  differ 
confiderably  from  their  own  ;  fo  that  every  fmall  mafs 
of  air,  or  of  the  rarer  medium,  which  fills  the  pores  or 
interftices  of  denfe  bodies,  is  a  minute  white  ftibftance. 
This  is  manifeft  in  the  whitenefs  of  froth,  and  of  all 
pellucid  colourlefs  bodies  ;  fuch  as  glafs,  cryftal,  or 
falts,  reduced  to  powder,  or  otherwife  flawed ;  for  in 
all  thefe  inftances  a  white  light  is  reflected  from  the 
air  or  rarer  medium  which  intercede  the  particles  of 
the  denfer  fubftances  whofe  interftices  they  occupy." 

From  thefe  principles  our  author  takes  occafion  to 
explain  the  reafon  why  the  particles  of  metals  which 
yield  no  colour  by  incident  light  when  fufpended  in 
their  folvents,  are  difpofed  to  exhibit  colours  when 
feparated  from  them.  Hence  alfo  we  fee  why  opaque 
white  fubftances  are  rendered  pellucid  by  being  redu- 
ced to  uniform  maifes  whofe  component  parts  are  every 
where  nearly  of  the  fame  denlity  ;  for  as  all  pellucid 
fubftances  are  rendered  opaque  and  white  by  the  ad- 
mixture of  pellucid  colourlefs  media  of  confiderably 
different  denfities,  they  are  again  deprived  of  their 
opacity  by  extricating  thefe  media  which  kept  their 
particles  at  a  distance  from  each  other :  thus  froth  or 
fnow,  when  refolved  into  water,  lbfe  their  whitenefs, 
and  affume  their  former  pellucid  appearance.  In  like 
jmanner,  by  proper  fluxes,  the  opaque  white  earths  are 
reduced  to  pellucid  colourlefs  glalfes ;  becaufe  all  re- 
flections are  made  at  the  furfaces  of  bodies  differing 
in  denlity  from  the  ambient  medium,  and  in  the  con- 
fines of  equally  denfe  media  there  is  no  reflection. 

As  the  calces  of  metals  are  enabled  to  reflect  their 
colours  by  the  intervention  of  the  particles  of  air  ;  fo> 
when  mixed  with  oil  in  the  making  of  paints,  they  al- 
ways affume  a  darker  colour,  'becaufe  the  excefs  of  the 
denlity  of  oil  over  that  of  air  forms  a  fenfible  difference 
when  comparatively  confidered  with  refpect  to  the  fpe- 
cific  gravity  of  the  rarer  metals.  From  this  caufe 
perceptibly  lefs  light  is  reflected  from  the  moleculag  of 
oil  than  from  thofe  of  air,  and  confequently  the  mafs 
appears  darker.  The  cafe,  however,  is  different  with 
fuch  paints  as  are  formed  of  the  denfer  metals ;  as  ver- 
milion,, minium,  &c. :  for  though  oil  differs  very  con- 
fiderably from  air  in  its  fpecific  denfity,  yet  it  alfo 
differs  very  much  in  this  refpect  from  the  denfer  me- 
tallic powders  ;  and  the  moleculse  of  oil  which  divide 
their  particles  act  upon  the  light  fo  ftrongly,  that  the 
reflection  occafioned  by  them  cannot  be  diftinguifhed 


from  thofe  which  are  caufed  by  rarer  media.     Hence 
though  we  mix  vermilion  or  minium  with  oil,  the  co- 
lour is  not  feniibly  altered. 

_  This  part  of  our  author's  theory,  however,  feems  objedioay 
liable  to  objection  :  for  though  it  be  true  that  the  cal-  to  histhe- 
ces  of  fome  metals  are  denfer  than  others,  yet  that  is  0I7  of  me* 
comparatively  fpeaking,  but  in  a  very  fmall  propor- tallic  co" 
tion  j  nor  is  even  the  difference  of  denfity  between  oillours* 
and  the  calces  of  the  heavier  metals  at  all  comparable 
to  that  between  the  denfity  of  air  and  oil.  '  Thus, 
tho'  the  calx  of  iron  maybe  10  or  1 1  times  more  denfe 
than  oil ;  yet,  as  the  latter  is  between  500  and  6co 
times  denfer  than  air,  the  fmall  difference  between  the 
oil  and  metallic  calx  ought  to  be  imperceptible.  In 
this  refpect,  indeed,  there  are  considerable  differences 
with  regard  to  the  oils  employed,  which  cannot  be  fup- 
pofed  to  arife  from  the  mere  circumftance  of  denfity.. 
Thus  the  colour  of  vermilion,  when  mixed  with  turpen- 
tine-varniih,  is  much  brighter  than  with  linfeed-oil;. 
and  yet  the  difference  between  the  denfities  of  linfeed- 
oil  and  turpentine- varniih  is  very  trifling.  The  mere- 
action  of  heat  likewife  has  a  furprifing  effect  in  this 
cafe.  Thus  the  red  calx  of  iron,  called  fear  let  oker} 
by  being  only  heated  a  certain  degree,  appears  of  a  very 
dark  purple,  refuming  its  red  colour  when  cold ;  and 
this  variation  may  be  induced  as  often  as  we  pleafe  by 
only  heating  it  over  the  fire  in  a  (hovel.  In  like  man- 
ner, by  gradually  heating  red  lead,  it  may  be  made  to 
affume  a  molt  beautiful  crimfon  colour  ;  which  grow- 
ing gradually  darker,  becomes  at  laft  almoft  quite 
black.  On  cooling,  if  the  heat  has  not  been  raifed  too 
high,  it  gradually  returns  through  the  fame  Shades  of 
colour,  until  at  laft  it  fixes  in  its  original  hue.  Thefe 
immenfe  differences  in  colour  cannot  by  any  means  be 
attributed  either  to  the  expulfion  of  air  or  to  an  altera- 
tion in  denfity.  The  fire  indeed  does  certainly  ex- 
pand thefe  calces  as  well  as  other  bodies ;  but  as  the 
medium  interfperfed  between  their  particles  is  thus  al- 
fo expanded,  the  colour  ought  at  leaft  to  remain  the 
fame,  if  not  to  become  lighter,  on  account  of  the  fu- 
perior  expanfion  of  air  to  that  of  metal  by  the  fame 
degree  of  heat.  It  would  feem,  therefore,  that  the  ac- 
tion of  the  element  of  fire  itfelf  has  a  considerable  fhare 
in  the  production  of  colours  ;  and  indeed  its  fhare  in 
the  operations  of  nature  is  fo  great,  that  we  mip-hc 
well  think  it  Strange  if  it  Should  be  entirely  excluded 
from  this. 

With  regard  to  femipellucid  fubftances,  which  ap- of  the  co- 
pear  of  one  colour  by  incident  and  another  by  tranf- lours  of  fe-, 
mitted  light,  our  author  likewife  endeavours  to  fliow,"1'^11"0'^ 
that  no  reflection  is  made  by  the  coloured  matter,  hutful,fta°ce^a 
only  by  the  white  or  colourlefs  particles.     They  con^ 
fift  of  pellucid  media,  throughout  which  white'or  co- 
lourlefs opaque  particles  are  difperfed.     The  latter  are 
difpofed  at  fuch  diftances  from  each  other,  that  fome 
of  the  incident  rays  of  light  are  capable  of  paffing  ; 
through  the  intervals  which  intercede  them,  and  thus 
are  tranfmitted  through  the  femipellucid  mafs.     Some 
forts   of  rays   penetrate  through   fuch  maffes,  while 
others  which  differ  from  them  in  their  refrangibility 
are  reflected  by  the  white  or  colourlefs  panicles  ;  and 
from  thence  are  tranfmitted  through  the  pellucid  pare 
of  the  medium  which  intervenes  between  the  reflecting 
particles  and  the  anterior  furface  of  the  mafs.     On  the 
fame  principle. our  author  explains  the  blue  colour  of 
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the  fky,  the  green  colour  of  the  fea,  and  other  natu- 
Al       ral  phenomena  :  and  from  his  numerous   experiments 
How  co-     on  this  fubject  at  laft  concludes,    that  the  power    by 
lours  are     which  the  feveral  rays  of  light  are  tranfmitted  through 
fhown  by    different  media  is  inherent  in  the  particles  themfelves, 
tranfmit-    ancj  therefore  is  not    confined  to  the  furfaces  of  fuch 
ted  light     me(jja>     por  if  ^e  tranfmiffive  force  was   exerted  at 
the  furface  only,  the  thinner  plates  of  coloured  fub- 
ftances  would  act  upon  the  rays  as  powerfully  as  thick- 
er   maffes.     But  it  appears  from    experiment,  that  in 
proportion  as  the  rays  pafs  through  different  thicknef- 
fes  of  coloured  media,  they  exhibit  colours  differing 
not  only  in  degree,  but  frequently  in  fpecies  alfo. 

"  The  fun's  light,  by  which  bodies  are  illuminated, 
conflfts  of  all  the  rays  by  which  a  white  light  is 
compounded.  Thefe  rays,  in  their  entire  and  undi- 
vided ftate,  are  incident  upon  the  opaque  particles  of 
femipellucid  fubftances,  and  upon  the  colouring  par- 
ticles of  tranfparent  coloured  fubftances,  whenever 
thefe  media  are  expofed  to  the  light.  When  the  rays 
accede  to  the  opaque  particles  of  femipellucid  fubftan- 
ces, fome  forts  of  them  are  reflected  back  from  the 
anterior  furface  of  thofe  particles :  the  other  forts  of 
rays,  which  are  not  reflected  back,  are  diverted  from 
the  direction  which  is  opppofite  to  the  anterior  furface 
of  the  opaque  particles,  and  paffing  through  the  in- 
tervals between  the  particles,  are  tranfmitted  through 
the  mafs. 

"  When  the  rays  are  incident  upon  the  particles  of 
tranfparent  coloured  bodies,  none  of  them  are  reflected 
back  ;  becaufe  the  colouring  particles  are  not  endowed 
with  any  reflective  power  :  but  fome  of  the  rays  are  either 
flopped  at  the  anterior  furface  of  the  particles,  or  are 
diverted  into  fnch  directions  as  render  them  incapable 
of  paffing  towards  the  farther  fide  of  the  mafs  ;  and 
confequently  fuch  rays  cannot  be  tranfmitted.  The 
rays  which  are  not  thus  intercepted  or  difperfed,  are 
tranfmitted  in  the  fame  manner  as  thofe  which  pafs 
through  femipellucid  media.  Thus  it  is  evident,  that 
the  coloured  rays  which  are  tranfmitted  through  femi- 
pellucid fubftances  are  hif.efied  by  the  opaque  particles  : 
and  thofe  which  are  tranfmitted  through  tranfparent- 
coloured  fubftance  are  infietfed  by  the  colouring  par- 
ticles. From  the  preceding  obfervations  likewife  it 
appears,  that  the  particles  of  coloured  media  inflect 
the  feveral  forts  of  rays  according  to  the  feveral  fizes 
and  denudes  of  the  particles  ;  alfo  in  proportion  to 
the  inflammability  of  the  media  which  owe  their  co- 
lour to  them  ;  and  it  is  manifeft  that  the  tranfmifhon 
of  coloured  rays  depends  upon  their  inflection.  All 
thefe  obfervations  are  conformable  to  Sir  Haac  New- 
ton's doctrine,  that  the  rays  of  light  are  reflected,  re- 
fracted, and  inflected,  by  one  and  the  fame  principle 
acting  variouuy  in  various  circumftances." 

The  moft  remarkable  part  of  Mr  Delaval's  doctrine 
is  that  concerning  the  metals  ;  for   the  better  under- 
ftandingof  what  we  fhall  premife   a  fhorr  abftract  of 
43        his  general  doctrine  concerning  white  bodies,  and  the 
Of  the        manner  in  which  light  is  reflected  by  them.    "  All  the 
manner  in  earths  (he  obferves),  which  in  their  natural  ftate  are  of 
ylucJll'|ht  a  pure  white,  conftitute  tranfparent  colourlefs  media 
from  white  wlien  vitrified  with  ProPer  duxes,  or  when  diflblved 
bodier  '  S  m  colourlefs  menftrua  ;  and  the  faline  maffes  obtain- 
able from  their  folutions  are  tranfparent  and  colourlefs 
while  they  retain  the  water  which  is  elfential  to  their 
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cryftallization,  and  are  not  flawed  or  reduced  to  pow- 
der  ;  but  after  their  pores  and  interftices  are  opened 
in  fuch  a  manner  as  to  admit  the  air,  they  become 
then  white  and  opaque  by  the  entrance  of  that  rare 
medium.  The  earthy  particles  which  form  the  folid 
parts  of  bodies  generally  exceed  the  others  in  denfity ; 
confequently  thefe  particles,  when  contiguous  to  the 
rare  media  already  mentioned,  muft  reflect  the  rays  of 
light  with  a  force  proportionate  to  their  denfity.  The 
reflective  power  of  bodies  does  not  depend  merely  up- 
on their  excefs  of  denfity,  but  upon  their  difference 
of  denfity,  with  refpect  to  the  furrounding  media. 
Tranfparent  colourlefs  particles,  whofe  denfity  is  great- 
ly inferior  to  that  of  the  media  they  come  between, 
alfo  powerfully  reflect  all  forts  of  rays,  and  thereby  be- 
come white.  Of  this  kind  are  the  air  or  other  rare 
fluids  which  occupy  the  interftices  of  liquors  ;  and  in 
general  of  all  denfer  media  into  whofe  interftices  fuch 
rare  particles  are  admitted. 

u  Hence  we  may  conclude,  that  white  opaque  bo- 
dies are  conftituted  by  the  union  or  contiguity  of  two 
or  more  tranfparent  colourlefs  media  differing  confi- 
derably  from  each  other  in  their  reflective  powers. 
Of  thefe  fubftances  we  have  examples  in  froth,  emul- 
fions,  or  other  imperfect  combinations  of  pellucid  li- 
quors, milk  fnow,  calcined  or  pulverized  falts,  glafs 
or  cryftal  reduced  to  powder,  white  earths,  paper, 
linen,  and  even  thofe  metals  which  are  called  white 
by  mineralogifts  and  chemifts  :  for  the  metals  juft  men- 
tioned do  not  appear  white  unlefs  thefe  furfaces  be 
rough  ?  as  in  that  cafe  only  there  are  interftices  on 
their  furface  fufficient  to  admit  the  air,  and  thus  make 
a  reflection  of  a  white  and  vivid  light. 

"  But  the  polilhed  furfaces  of  metallic  mirrors  re- 
flect the  incident  rays  equably  and  regularly,  according 
to  their  feveral  angles  of  incidence  ;  fo  that  the  re- 
flected rays  do  not  interfere  with  each  other,  but  re- 
main feparate  and  unmixed,  and  therefore  diftinctly 
exhibit  their  feveral  colours.  Hence  it  is  evident, 
that  white  furfaces  cannot  act  upon  the  light  as  mir- 
rors ;  becaufe  all  the  rays  which  are  reflected  from 
them  are  blended  in  a  promifcuous  and  diforderly  man- 
ner. 

"  The  abovemenrioned  phenomena  give  much  in-  of  the 
fight  into  the  nature  and  caufe  of  opacity  ;  as  they  caufe  of  o~ 
clearly  fhow,  that  even  the  rareft  tranfparent  colour-  pacity. 
lefs  fubftances,  w?hen  their  furfaces  are  adjacent  to  me- 
dia differing  greatly  from  them  in  refractive  power, 
may  thereby  acquire  a  perfect  opacity,  and  may  afliime 
a  refplendency  and  hue  fo  iimilar  to  that  of  white  me- 
lals,  that  the  rarer  pellucid  fubftances  cannot  by  the 
fight  be  diftinguiflied  from  the  denfe  opaque  metals. 
And  this  finiilarity  to  the  furface  of  metals  occurs 
in.  the  rare  pellucid  fubftances,  not  only  when,  from 
the  roughnefsof  their  furfaces,  they  referable  unpo- 
liflicd  metals  in  whitenefs,  but  alfo  when,  from  their 
fmoothnefs,  they  refemble  the  polilhed  furfaces  of 
metals. 

"  Metals  feem  to  confift  entirely  of  tranfparen-t  mat- 
ter, and  to  derive  their  apparent  opacity  and  luftre 
folely  from  the  copious  reflection  of  light  from  their 
furfaces.  The  analogy  between  the  metals  and  tranf- 
parent media,  as  far  as  refpects  their  optical  proper- 
ties, will  appear  from  the  following  conliderations. 

"I.  AH  metals  diflblved  in  their  proper  menftrua  arc 
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iraufparcnt.  2.  By  the  union  of  two  or  more  tranf- 
"'parent  media,  fubftances  are  conftituted  which  are  iimi- 
lar  to  metals  in  their  opacity  and  luftre,  as  plumbago 
and  marcalites.  3.  The  iranfparent  fubftances  of  me- 
tals, as  well  as  thofe  of  minerals,  by  thtir  union  with 
phlogifton,  acquire  their  ftrong  reflective  powers  from 
which  their  luftre  and  opacity  arife.  4.  The  furfaces 
of  pellucid  media,  fuch  as  glafs  or  water,  aflame  a 
metallic  appearance,  when  by  their  fmoothnefs,  diffe- 
rence of  denfity  with  refpect  to  the  contiguous  media, 
or  any  other  caufe,  they  are  difpofed  copioully  to  re- 
flect the  light. 

"  From  all  thefe  confiderations  it  is  evident  that 
opaque  fubftances  are  conftituted  by  the  union  or  con- 
tiguity of  tranfparent  colourlefs  media,  differing  from 
one  another  in  their  reflective  powers  :.and  that,  when 
the  common  furface,  which  comes  between  fuch  me- 
dia, is  plane,  equal,  and  fmooth,  it  reflects  the  inci- 
dent rays  equally  and  regularly  as  a  mirror  ;  but  when 
the  furface  is  rough  and  unequal,  or  divided  into  mi- 
nute particles,  it  reflects  the  incident  rays  irregularly 
and  promifcuoully  in  different  directions,  and  confe- 
quently  appears  white." 
f  From  all  thofe  experiments  we  can  only  conclude, 
colours  (till  that  the  theory  of  colours  feems  not  yet  to  be  deter- 
uncertain.  mined  with  certainty  ;  and  very  formidable,  perhaps 
unanfwerable,  objections,  might  be  brought  againft 
every  hypothefis  on  this  fubject  that  hath  been  invent- 
ed. The  difcoveries  of  Sir  Ifaac  Newton,  however, 
are  fuffrcient  to  juftify  the  following 

APHORISMS. 

t.  All  the  colours  in  nature  proceed  from  the  rays 
9f  light. 

2.  There  are  feven  primary  colours  :  which  are  red, 
orange,  yellow,  green,  blue,  indigo,  and  violet. 

3.  Every  ray  of  light  may  be  feparated  into  the. 
feven  primary  colours. 

4.  The  rays  of  light  in  pafling  through  the  fame 
medium  have  different  degrees  of  refrangibility. 

5.  The  difference  in  the  colours  of  light  arifes  from 
its  different  refrangibility  :  that  which  is  the  leaft  re- 
frangible producing  red  ;  and  that  which  is  the  moft 
refrangible  violet. 

6.  By  compounding  any  two  of  the  primary  colours, 
as  red  and  yellow,  or  yellow  and  blue,  the  intermediate 
colour,  as  orange  or  green,  may  be  produced. 

7.  The  colours  of  bodies  arife  from  their  difpofitions 
to  reflect  one  fort  of  rays,  and  to  abforb  the  other  : 
thofe  that  reflect  the  leaft  refrangible  rays  appearing 
red  ;  and  thofe  that  reflect, the  moft .  refrangible  vio- 
let. 

8.  Such  bodies  as  reflect  two  or  more  forts  of  rays 
appear  of  various  colours. 

9.  The  whitenefs  of  bodies  arifes  from  their  difpo- 
fition  to  reflect  all  the  rays  of  light  promifcuoufly. 

10.  The  blacknefs  of  bodies  proceeds  from  their  in- 
capacity  to  reflect  any  of  the  rays  of  light  (c). 


A     T     I     C     8 , 

Entertaining    Experiments,  founded  en  the   pre* 
ceding  principles. 

I.  Out  of  a  fingle  colourlefs  ray  of  light  to  produce  feven 
other  rajs,  which  fb  all  paint ,  On  a  white  body ,  the  feven 
primary  colours  of  nature. 

Procure  of  an  optician  a  large  glafs  prifm  DEF,  Plate, 
well  polithed,  two  of  whofe  fides  muJt  contain  an  angle  CXXXV ,. 
of  about  fixty-four  degrees.     Make  a  room  quite  dark,  %•  I 
and  in  the  window  fhutter  AB,  cut  a  round  hole,  2bout 
one-third  of  an  inch  in  diameter,  at  C,  through  which 
aray  ot  light  LI  pafling,  falls  on  the  prifm  DEF  :  by 
that  it  is  refracted  out  of  the  direction  IT,  in  which 
it  would  have  proceeded  into  another  GH  ;  and,  fall- 
ing on  the  paper  MNSX,  will  there  form  an  oblong 
fpeccrumP<^,  whofe  ends  will  be  fcmicircular,  and  its 
fides  ftraight ;  and  if  the  diftance  of  the  prifm  from  the 
paper  be  about  eighteen    feet,    it  will   be  ten  inches 
long,  and  two  inches   wide.     This  fpectrum  will  ex- 
hibit all  the  primary  colours  :   the  rays  between  P  and 
V,  which  are  the  moft  refracted,    will   paint  a  deep 
violet:   thole  betweenV  and  I,  indigo;  thofe  between 
I  and  B,  blue  ;  thofe  between  B  and  G,  green  ;  thofe 
between  G  and  Y,  yellow  ;  thofe  between  Y  and  O, . 
orange ;  and  thofe  between  O  and  R,  being  the  leaft. 
refracted,  an  intenfe  red.     The  colours  between  thefe 
fpaces  will  not  be   every  where  equally  intenfe,  but 
will  incline  to  the  neighbouring  colour  :  thus  the  part 
of  the  orange  next  to  R,  will  incline  to  a  red;  that, 
next  to  Y,  to  a  yellow  :  and  fo  of  the  reft. 

II.  From  two  or  more  of  the  primary  colours,  to  compofe 
others  that  ft  all,  in  appearance,  refevibte  thofe  of  the 

former. 

By  mixing  the  two   homogeneal  colours  red  and- 
yellow,  an  orange  will   be  produced  fimilar  in   ap- 
pearance to  that  in  the  feries  or  primary  colours  ;  but 
the  light  of  the  one  being  homogeneal,  and  that  of  the 
other  heterogeneal,  if  the  former  be  viewed  through  a 
prifm  it  will  remain   unaltered,  but  the  other  will  be<„ 
refolved   into  its  component  colours  red  and  yelloWo 
In  like  manner  other  contiguous  homogeneal  colours 
may  compound  new  colours  ;  as  by  mixing  yellow  and 
green,  a  colour  between  them  is  formed  ;  and  if  blue 
be  added,  there  will  appear  a  green  that  is  the  middle  ■ 
colour  of  thofe  three.     For  the    yellow  and  blue,  if 
they  are  equal  in  quantity,  will  draw  the  intermediate  ; 
green  equally  toward  them,  and  keep  i^,  at  it  were,  in 
equilibrio,  that  it  verge  not  more  to  the  one  than  to 
the  other.     To  this  compound  green  there  may  be. 
added  fome  red  and  violet ;  and  yet  the  green  will  not  . 
immediately  ceafe,  but  grow  lefs  vivid  ;  till  by  adding 
more  red  and  violet  it  will  become  more  diluted  ;  and 
at  laft  by   the  prevalence  of  the  added    colours,    it 
will  be  overcome,   and  turned  into  fome  anomalous  . 
colour; 

If  thefun's  white,  compofed  of  all  kinds  of  rays,  he  . 

added  's 


(c)  From  hence . it  arifes,  that  black  bodies,  when  expofed  to  the  fun,  become  ibpner  heated  than  all. 
others  0  '.. 
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idled  to  any  homogeneal  colour,  that  colour  will  not 
vanilh,  nor  change  its  fpecies,  but  be  diluted  ;  and  by 
adding  more  white,  it  will  become  continually  more 
diluted.  Laftly,  if  red  and  violet  be  mixed,  there 
will  be  generated,  according  to  their  various  propor- 
tions, various  purples,  fitch  as  are  not  like,  in  appear- 
ance, to  the  colour  of  any  homogeneal  light  ;  and  of 
thefe  purples,  mixed  with  blue  and  yellow,  other  new 
colours  maybe  compofed. 

III.  Out  of 'three  of  the  primary  colours ,  red,yellovj,  and 
blue,  to  produce  all  the  other  prifmatic  colours.,  a?id  all 
that  are  intermediate  to  them. 

s'g-  *■  Provide  three  panes  of  glafs  of  about  five  inches 

fquare  ;  and  divide  each  of  them,  by  parallel  lines, 
into  five  equal  parts.  Take  three  fheets  of  very  thin 
paper  ;  which  you  muft  paint,  lightly,  one  blue,  ano- 
ther yellow,  and  the  third  red  (d).  Then  parte  on 
one  of  the  glaifes  five  pieces  of  the  red  paper  ;  one  of 
which  mull  cover  the  whole  glafs,  thefecond  only  the 
four  lower  diviiions,  the  third  the  three  lower,  the 
fourth  the  two  loweft,  and  the  fifth  the  hit  diviiion 
only.  On  the  other  two  glafTes  five  pieces  of  the  blue 
and  yellow  papers  muft  be  palled  in  like  manner.  You 
muft  alfo  have  a  box  of  about  fix  inches  long,  and  the 
fame  depth  and  width  as  the  glafTes  ;  it  muft  be  black 
on  the  infide :  let  one  end  be  quite  open,  and  in  the  op- 
pofite  end  there  muft  be  a  hole  large  enough  to  fee  the 
glafTes  completely.  It  muft  alfo  open  at  the  top,  that 
the  glafTes  may  be  placed  in  it  conveniently.- 

When  you  have  put  any  one  of  thefe  glafTes  in  the 
box,  and  the  open  end  is  turned  toward  lhe  fun,  you 
will  fee  five  diftinci  fhades  of  the  colour  it  contains. 
If  you  place  the  blue  and  yellow  glaiTes  together,  in  a 
Timilar  direction,  you  will  fee  five  fhades  of  green  dis- 
tinctly formed.  When  the  blue  and  red  glaiTes  are 
placed,  a  bright  violet  will  be  produced  ;  and  by  the 
red  and  yellow,  the  feveral  fhades  of  orange. 

?ig-  3'  H>  iuftead  of  placing  thefe  glaiTes  in  a  fimilar  pofi- 

"  tion,  you  place  the  fide  AB  of  the  yellow  glafs  againft 
the  fide  BDof  the  blue,  you  will  fee  all  the  various 
greens  that  are  produced  by  nature  (e)  ;  if  the  blue 
and  red  glaiTes  be  placed  in  that  manner,  you  will  have 
all  the  poTible  varieties  of  purples,  violets,  &c.  ;  and, 
laftly,  if  the  red  and  orange  glaiTes  be  fo  placed,  there 


will  be  all  the  intermediate  colours,  as  the  marygold, 
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aurora,  &c. 


IV.  By  means  of  the  three  primary  colours,  red,  yellow, 
and  blue,  together  with  light  and  fhade  to  produce  all 
the  gradations  of  the  prifmatic  colours. 

On  feven  fquare  panes  of  glafs,  pafte  papers  that 
are  painted  with  the  feven  prifmatic  colours,  in  the 
fame  manner  as  in  the  laft  experiment.  The  colours 
for  the  orange,  green,  indigo,  and  violet,  may  be  made 
by  mixing  the  other  three.  Then  with  biilre  (f), 
well  diluted,  fhade  a  fheetof  very  thin  paper,  by  lay- 
ing it  light  on  both  its  fides,.  With  pieces  of  this  pa- 
per cover  four-fifths  of  a  glafs,  of  the  fame  fize  wilh 
the  others,  by  laying  one  piece  on  the  four  loweft  di- 
vifions,  another  en  the  three  loweft,  a  third  on  the. 
two  loweft,  and  the  fourth  on  the  loweft  divifion  only^ 
and  leaving  the  top  diviiion  quite  uncovered.  When 
one  of  the  coloured  glaiTes  is  placed  in  the  box,  toge- 
ther with  the  glafs  of  fhades,  fo  that  the  fide  AB  of 
the  one  be  applied  to  the  fide  BC  of  the  other,  as  in: 
fig..  3.  the  feveral  gradations  of  colours  will  appear 
fhaded  in  the  fame  manner  as  a  drapery  judicioufly 
painted  with  that  colour. 

It  is  on  this  principle  that  certain  French  artifls 
have  proceeded  in  their  endeavours  to  imitate,  by 
defigns  printed  in  colours,  paintings  in  oil  :  which 
they  do  by  four  plates  of  the  fame  fize,  on  each  of 
which  is  engraved  the  fame  defign.  One  of  thefe 
contains  all  the  fhades  that  are  to  be  reprefented,  and 
which  are  painted  either  black  or  with  a  dark  grey. 
One  of  the  three  other  plates  is  coloured  with  blue, 
another  with  red,  and  the  third  with  yellow;  each  of 
them  being  engraved  in  thofe  parts  only  which  are  to 
reprefent  that  colour  (g)  ;  and  the  engraving  is  either 
ftronger  or  weaker,  in  proportion  to  the  tone  of  co- 
lour that  is  to  be  reprefented  (h). 

Thefe  four  plates  are  then  parted  alternately  under 
the  prefs,  and  the  mixture  of  their  colours  produces  a 
print  that  bears  no  fmall  refemblance  to  a  painting, 
it  muft  be  confeffed,. however,  that  what  has  been  hi-  - 
therto  done  of  this  kind  falls  far  fhort  of  that  degree 
of  perfection  of  which  this  art  appears  fufceptible.  If 
they  who  engrave  the  beftin  the  manner  of  the  crayon 
were  to  apply  themfelves  to  this  art,  there  is  reafon  to 

expect 


(d)  Water-colours  muft  be  ufed  for  this  purpofe:  the  blue  may  be  that  of  Prulfla,  and  very  bright ;  the 
red,  carmine  ;  and  the  yellow,  gambooge,  mixed  with  a.  little  faftron.  Thefe  colours  muft  belaid  very  light 
and  even,  on  both  fides  of  the  paper. 

(e)  In  the  firft  poiition  of  the  glaiTes,  the  quantity  of  blue  and  yellow  being  equal,  the  fame  fort  of  green  . 
s  conftantly  vifible  :  but  by  thus  inverting  the  glaiTes,  the  quantity  of  the  colours  being  conrtantly  unequal^  . 


was 


a  very  pleafing  variety  of  tints  is  produced. 

(f)  The  biftrehere  ufed  muft  be  made  of  foot,  not  that  in  ftone. 

(g)  When  a  red  drapery  is   required,  it  is  engraved  on  the  plate  affigned  to  that  colour;  and  fo  of  yellow- 
and  blue  :  but  if  one  of   the  other  colours  be  wanting,  fuppofe  violet,    it  muft  be  engraved  on  thofe  that  print 
the  red  and  blue  :  and  fo  of  the  reft  =     The  plates  of  this  kind  have  been  hitheno  engraved   in  the  manner  of 
mezzotinto  ;  but  thefe,  unleis  they  are  fkilfully  managed,  foon  become  fmutty.      Engravings   in  the  manner  o"f 
the  crayon  will  perhaps  anfwer  better. 

(h)   The  principal  difficulty  in  this  fort  of  engraving  arifes  from  a  want  ofa  fkilful  management,  in  giving 
each  plate  that  precife  degree  of  engraving  which  willproduce  the  toneof  colour  required.     Ifa  bright  green 
is  to  be  reprefented,  there  ihould  be  an  equal  quantity  of  graving  on  the  red  and  yellow  platen :  but  if  ao  oliye  . 
p-reen,  the  yellow  plate  fhould  be  engraved  much  deeper  thai*  the. red. 
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Fig.  4. 


expel  they  would  produce   far  more  fmifhed  pieces 
than  we  have  hitherto  feen. 

V.   To  make  figures   appear  of  different  colours  fuccef- 

jively. 

Make  a  hole  in  the  window- flmtterof  a  dark  room, 
through  which  a  broad  beam  of  light  may  pafs,  that  is 
to  be  ref railed  by  the  large  glafs  prifm  ABC,  which 
may  be  made  of  pieces  of  mirrors  cemented  together, 
and  filled  with  water.  Provide  another  prifm  DEF, 
made  of  three  pieces  of  wood  ;  through  the  middle 
of  this  there  muft  pafs  an  axis  on  which  it  is  to  revolve. 
This  prifm  muft  be  covered  with  white  paper  ;  and 
each  of  its  fides  cut  through  in  feveral  places,  fo  as  to 
reprefent  different  figures,  and  thofeof  each  fide  ihould 
li-kewifebe  different.  The  inhde  of  this  prifm  is  to  be 
hollow,  and  made  quite  black,  that  it  may  not  refleel 
any  of  the  light  that  pafTes  through  the  fides  into  it. 
When  this  prifm  is  placed  near  to  that  of  glafs,  as  in 
the  figure,  with  one  of  its  fides  EF  perpendicular  to 
the  ray  of  light,  the  figures  on  that  fide  will  appear 
perfectly  white  :  but  when  it  comes  into  the  polition 
gh,  the  figures  will  appear  yellow  and  red  ;  and  when 
it  is  in  the  pofition  k  I,  they  will  appear  blue  and 
violet.  As  the  prifm  is  turned  round  its  axis,  the 
other  fides  will  have  a  fimilar  appearance.  If  inffead 
of  a  prifm,  a  four  or  five  fided  figure  be  here  ufed,  the 
appearances  will  be  {fill  further  diverfified. 

This  phenomenon  arifes  from  the  different  refrangi- 
bility  of  the  rays  of  light.  For  when  the  fide  EF  is  in 
the  pofition ^  h,  it  is  more  ftrongly  illuminated  by  the 
leaft  refrangible  rays;  and  wherever  they  are  predo- 
minant, the  objeel  will  appear  red  or  yellow.  But 
when  it  is  on  the  pofition  k  /,  the  more  refrangible  rays 
being  then  predominant,  it  will  appear  tinged  with 
blue  and  violet. 

VI.  The  folar  mag'ic  lantern. 

•■Procure  a  box,  ofabouta  foot  high,  and  eighteen 
inches  wide,  orfuch  other  limilar  dimenfions  as  you 
fhall  think  fit ;  and  about  three  inches  deep.  Two  of 
the  oppofite  fides  of  this  box  muft  be  quite  open  ;  and 
in  each  of  the  other  fides  let  there  be  a  groove,  wide 
enough  to  pafs  a  ftiff paper  or  pafteboard.  This  box 
muft  be  faftened  againft  a  window  on  which  the  fun's 
rays  fall  direcl.  The  reft  of  the  window  fhould  be 
clofed  up,  that  no  light  may  enter.  Provide  feveral 
lheets  of  ftiff  paper,  which  muft  be  blacked  on  one 
fide.  On  thefe  papers  cut  out  fuch  figures  as  you 
ihall  think  proper  :  and  placing  them  alternately  in 
the  grooves  of  the  box,  with  their  blacked  fides  to- 
wards you,  look  at  them  through  a  large  and  clear 
glafs  prifm.;  and  if  the  light  be  ftrong,  they  will  ap- 
pear to  be  painted  with  the  moft  lively  colours  in  na- 
ture. If  you  cut  on  one  of  thefe  papers  the  form  of 
the  rainbow,  about  three  quarters  of  an  inch  wide, 
you  will  have  a  lively  representation  of  that  in  the  at- 
mofphere. 

This  experiment  may  be  further  diverfified,  by 
pafting  very  thin  papers,  lightly  painted  with  different 
colours,  over  fome  of  the  parts  that  are  cut  out  : 
which  will  appear  to  change  their  colours  when  view- 
ed through  the  prifm,.  and  to  ftand  out  irom  the  pa- 
per, at  different  diftances,  according  to  the  different 
degrees  of  refrangibiiity   of  the   colours  with  which 


they  are  painted.  For  greater  convenience,  the  prifm 
may  be  placed  in  a  ftand  on  a  table,  at  the  height  of 
your  eye,  and  made  to  turn  round  on  an  axis,  that 
when  you  have  got  an  agreeable  profpecl,  you  may 
fix  it  in  that  pofition. 

VII.  The  p rifiuatic  camera  0 bfcura . 

Make  two  holes  F,  /,  in  the  mutter  of  a  dark  Fig.  5. 
chamber,  near  to  each  other ;  and  againft  each  hole 
place  a  prifm  ABC,  and  a  b  c,  in  a  perpendicular  direc- 
tion, that  their  fpeclrums  NM  may  be  caft  on  the 
paper  in  a  horizontal  line,  and  coincide  with  each 
other  ;  the  red  and  violet  of  the  one  being  in  the 
fame  part  with  thofe  of  the  other.  The  paper  fhould 
be  placed  at  fuch  a  diftance  from  the  prifms  that  the 
fpeclrum  may  be  fufficiently  dilated.  Provide  feveral 
papers  nearly  of  the  fame  dimenfions  with  the  fpec- 
trum,  crofs  thefe  papers,  and  draw  lines  parallel  to  the 
diviiions  of  the  colours.  In  thefe  divifions  cut  out 
fuch  figures  as  you  ihall  find  will  have  an  agreeable 
effeel,  as  flowers,  trees,  animals,  &c.  When  you  have 
placed  one  of  thefe  papers  in  its  proper  pofition,  hang 
a  black  cloth  or  paper  behind  it,  that  none  of  the 
rays  that  pafs  through  may  be  reflected  and  confufe 
the  phenomenon.  The  figures  cut  on  the  paper  will 
then  appear  ftrongly  illuminated  with  all  the  original 
colours  of  nature.  If  while  one  of  the  prifms  remains 
at  reft,  the  other  be  revolved  on  its  axis,  the  continual 
alteration  of  the  colours  will  afford  a  pleafmg  variety"; 
which  may  be  further  increafed  by  turning  the  prifm 
round  in  different  directions. 

When  the  prifms  are  fo  placed  that  the  two  fpec- 
trums  become  coincident  in  an  inverted  order  of  their 
colours,  the  red  end  of  one  falling  on  the  violet  end  of 
the  other  ;  if  they  be  then  viewed  through  a  third 
prifm  DH,  held  parallel  to  their  length,  they  will  no 
longer  appear  coincident,  but  in  the  form  of  two  di- 
ftincl  fpeclrums,  pt  and  nm  (fig.  6.),  crofling  one  an- 
other in  the  middle,  like  the  letter  X  :  the  red  of  one 
fpeclrum  and  the  violet  of  the  other,  which  were  co- 
incident at  NM,  being  parted  from  each  other  by  a 
greater  refraclionof  the  violet  to/  and  m,  than  that  of 
the  red  to  n  and  t. 

This  experiment  may  be  further  diverfified  by  ad- 
ding two  other  prifms,  that  fhall  form  a  fpeclrum  in 
the  fame  line,  and  contiguous  in  the  other  ;  by  which 
not  only  the  variety  of  figures,  but  the  viciflitude  of 
colours,  will  be  conliderably  augmented. 

The  diatonic fcale  of  colours. 

The  illuftrious Newton,  in  the  courfe  of  his  in- 
veftigationsof  the  properties  of  light,  difcovered  that 
the  length  of  the  fpaces  which  the  feven  primary  co- 
lours poffefs  in  the  fpeclrum,  exaclly  correfponds  to 
thofe  of  chords  that  found  the  ftven  notes  in  the  dia- 
tonic fcale  of  mufic.  As  is  evident  by  the  following 
experiment. 

On  a  paper  in  a  dark  chamber,  let  a  ray  of  light  be  JV.  7. 
largely  refracted  into  the  fpeclrum  AFTMGP,  and 
mark  the  precife  boundaries  of  the  feveral  colours,  as 
a,  b,  c,  ire.  Draw  lines  from  thofe  points  perpendicu- 
lar to  the  oppofite  fide,  and  you  will  find  that  the 
fpaces  M  rf  F,  by  which  the  ltd  is  bounded  :  r  g  ej, 
by  which  the  orange  is  bounded;  aped,  by  which 
the  yellow  is  bounded,  ire.  will  be  in  exact  proportion 

to 
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Fig.  8. 


to  the  divifions  of  a  mufical  chord  for  the  notes  of  an 
octave  ;  that  is,  as  the  intervals  of  thefe  numbers  i,  |, 


t 


3 


1) 


3 

17 
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IX.     Colorific  wiu fie. 


s  Father  Castel,  a  Frenchman,  in  a  curius  book 
he  has  publilhed  on  chromatics,  fuppofes  the  note  ut 
to  anfwer  to  blue  in  the  prifmatic  colours ;  the  note 
re  to  yellow,  and  7ni  to  red.  The  other  tones  he  re- 
fers to  the  intermediate  colours;  from  whence  he  con- 
ftructs  the  following  gamut  of  colorific  mufic  : 


Ut 

Blue 

Ut  fharp 

Re 

Re  fharp 

Mi 

Sea-green 
Bright  green 
Olive  green 
Yellow 

Fa 

Aurora 

Fa  fharp 
Sol 

Orange 
Red 

Sol  fharp 
La 

Crimfon 
Violet 

La  fharp 
Si 

Ut 

Blue  Violet 
Sky  blue 
Blue 

This  gamut,  according  to  his  plan,  is  to  be  conti- 
nued in  the  fame  manner  for  the  following  odave ; 
except  that  the  colours  are  to  be  more  vivid. 

He  fuppofes  that  thefe  colours,  by  linking  the  eye 
in  the  fame  fucceffion  as  the  founds  (to  which  he 
makes  them  analogous)  do  the  ear,  and  in  the  fame 
order  of  time,  they  will  produce  a  correfpondent  fen- 
fation  of  pleafure  in  the  mind.  It  is  on  thefe  general 
principles,  which  F.  Caflel  has  dilucidated  in  his  trea- 
tife,  that  he  has  endeavoured,  though  with  little  fuc- 
cefs,  to  eflablifh  his  ocular  harpfichord. 

The  contraction  of  this  inftrument,  as  here  ex- 
plained, will  fhovv  that  the  effects  produced  by  colours 
by  no  means  anfwer  thofe  of  founds,  and  that  the 
principal  relation  there  is  between  them  conlifts  in 
the  duration  of  the  time  that  they  refpectively  affedt 
the  enes. 

Between  two  circles  of  pafteboard,  of  ten  inches 
diameter,  AB  and  CD,  inclofe  a  hollow  pafteboard 
cylinder  E,  18  inches  long.  Divide  this  cylinder 
into  fpaces  half  an  inch  wide,  by  a  fpiral  line  that 
runs  round  it  from  top  to  bottom,  and  divide  its 
furface  into  fix  equal  parts  by  parallel  lines  drawn 
between  its  two  extremities  ;  as  is  expreiTed  in  the 
figure. 

Let  the  circle  AB,  at  top,  be  open  ;  and  let  that  at 
bottom,  CD,  be  clofed,  and  fupported  by  an  axis  or 


fcrew,  of  half  an  inch  diameter,  which  mufl  turn 
freely  in  a  nut  placed  at  the  bottom  of  a  box  we  fhall 
prefently  defcribe.  To  the  axis  juft  mentioned  adjuft 
a  wooden  wheel  G,  of  two  inches  and  a  half  in  dia- 
meter, and  that  has  12  or  15  teeth,  which  take  the 
endlefs  fcrew  H.  Let  this  cylinder  be  inclofed  in  a 
box  ILMN  (fig.  9.)  whofe  bafe  is  fquare,  and  at 
whofe  bottom  there  is  a  nut  in  which  the  axis  F 
turns.  Obferve  that  the  endlefs  fcrew  H  fhould 
come  out  of  the  box,  that  it  may  receive  the  handle 
O,  by  which  the  cylinder  is  to  be  turned. 

This  box  being  clofed  all  round,  place  over  it  a  tin 
covering  A,  which  muft  be  perforated  in  different 
parts  ;  from  this  cover  there  muft  hang  three  or  four 
lights,  fo  placed  that  they  may  ftrongly  illumine  the 
rnlide  of  the  cylinder.  In  one  fide  of  this  box  (which 
lhould  be  covered  with  pafteboard)  cut  eight  aper- 
tures, a,  b,  c,  d>  e,  f,  g,  h,  of  half  an  inch  wide,  and 
t  of  an  inch  high ;  they  maft  be  directly  over  each 
other,  and  the  diftance  between  them  muft  be  exactly 
two  inches.  It  is  by  thefe  openings,  which  here 
correfpond  to  the  mulical  notes,  that  the  various  co- 
lours analogous  to  them  are  to  appear;  and  which 
being  placed  on  the  pafteboard  cylinder,  as  we  have 
fhown,  are  reflected  by  means  of  the  lights  placed 
within  it. 

It  is  eafy  to  conceive,  that  when  the  handle  O  is 
turned,  the  cylinder  in  confequence  riling  half  an 
inch,  if  it  be  turned  five  times  round,  it  will  fuccef- 
fively  fhow,  at  the  openings  made  in  the  fide  of  the 
box,  all  thofe  that  are  in  the  cylinderitfelf,  and  which 
are  ranged  according  to  the  direction  of  the  inclined 
lines  drawn  on  it..  It  is  therefore  according  to  the 
duration  of  the  notes  which  are  to  be  expreffed,  that 
the  apertures  on  the  cylinder  are  to  be  cut.  Obferve, 
that  the  fpace  between  two  of  the  parallel  lines  drawn 
vertically  on  the  cylinder,  is  equal  to  one  meafure  of 
time;  therefore,  for  every  turn  of  the  cylinder,  there 
are  fix  meafures,  and  thirty  meafures  for  the  air  that 
is  to  be  played  by  this  inftrument. 

The  feveral  apertures  being  made  in  the  fide  of  the 
cylinder,  in  conformity  to  the  notes  of  the  tune  that 
is  to  be  exprefled,  they  are  to  be  covered  with  double 
pieces  of  very  thin  paper,  painted  on  both  fides  with 
the  colours  that  are  to  reprefent  the  mufical  notes. 

This  experiment  might  be  executed  in  a  different 
manner,  and  with  a  much  greater  extent  ;  but  as  the 
entertainment  would  not  equal  the  trouble  and  ex- 
pence,  we  have  thought  it  fuincient  to  give  the  above- 
piece,  by  which  the  reader  will  be  enabled  to  judge 
how  far  the  analogy  fnppofed  by  F.  Caftcl  really 
exifts 
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Chronic,       CHRONIC,  or  chronical,  among  phyficians,  an 
Chronicle,  appellation  given  to  difeafes  that  continue  a  longtime; 

in  contradiftinctlon  to  thofe  that  foon  terminate  and 

are  called  acute. 

CHRONICLE,  in  matters  of  literature,  a  fpecies 

or  kind  of  hiftory  difpofed  according  to  the  order  of 

time,  and  agreeing  in  molt  refpects  with  annals.     See 

Annals. 

Parian  Chroxicle.  See  sIruxdelian  Marbles.  Since 

that  article  was  printed,  in  whichan  abltraft  was  given 


of  Mr  Robertfon's  doubts  and  obfervations  reflecting  Chronicle 
the  authenticity  of  the  Parian  Chronicle,  one  or  two  w— v— — *. 
publications  have  fince  appeared  in  anfwer,  bui  none 
of  them  calculated  to  remove  the  objections  or  mate- 
rially to  affect,  the  arguments  that  had  been  ftatcd  with 
fo  much  learning  and  ingenuity  againft  it.  The  fol- 
lowing ftrictures,  however,  with  which  the  Monthly 
Reviewers  have  concluded  their  critique  of  Mr  Robert- 
fon's performance,  feem  to  merit  confideration. 

On. 
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Chronlck.  Oa  Objection  I.  That  the  characters  have  no  certain 
'TT'T, — '  or  unequivocal  marks  of 'antiquity ,  theReviewers  remark, 
Montj.y  rather  to  be  an  anfwer  to  a  defender  of 

Jan.  1780.  the  mfcnption,  than  an  objection.     It  a  zealous  parti- 
'  zan  of  the  marble  mould  appeal  to  its  characters  and 
orthography,  as  decifive  proofs  of  its  being  genuine,  it 
would  be  proper  enough  to  anfwer,  that  thefe  circum- 
stances afford  no  certain  criterion  of  authenticity.     But 
la  this  word  certain  fculks  an  unlucky  ambiguity.     If 
it  means  demonftrative,  it  mud  be  allowed  that  no  in- 
fcription  can  be   proved  to  be  certainly  genuine  from 
thefc  appearances  ;  but  if  it  means  no  more  than  high- 
ly probable,  many  inferiptions  poflefs  fufheient  inter- 
nal evidence  to  give  their  claims- this  degree  of  cer- 
tainty.    The   true  queftion  is,  Has  not  the  Parian 
Chronicle  every  mark  of  antiquity  that  can  be  expect- 
ed in  a  monument  claiming  the  age  of  2000  years? 
"The  letters  r  and  S  are,  by  Mr  R's  own  confeflion, 
fuch  as  occur  in  genuine  inferiptions  ;  and  to  fay  in  an- 
fwer, that  an  importer  might  copy  the  forms  of  thefe 
letters  from  other   inferiptions,  is  already  to  fuppofe 
the  inscription  forged,  before  it  is  rendered  probable 
by  argument.     The  learned  author  of  the  Dillertation 
Teems   to  betray   fome   doubt  of  his  own  conclufion  ; 
for  he  adds,  p.   56.   "  that  the  antiquity  of  an  inferip- 
tion can  never  be  proved  by  the  mere  form  of  the  let- 
ters, becaufe  the  moil  ancient  characters  are  as  eafily 
counterfeited  as  the  modern."     But  this  objection  is 
-equally  applicable  to  all  other  ancient   inferiptions  ; 
and  is  not  to  the  purpofe,  if  the  preferitinfcription  has 
any  peculiar  marks  of  impofture  in  its  charactersand  or- 
thography.    "  The  characters  do  not  refemble  the  Si- 
gean,  the  Nemean,  or  the  Delian  inferiptions."  MrR. 
anfwers  this  objection  himfelf,  by  adding,  "  which  are 
fuppofed  to  be  of  a  more  ancient  date."     The  oppofite 
reafon  to  this  will  be  a  fnfficient  anfwer  to  the  other 
objection,   "  that  they  do  not  refemble  the  Farnefian 
.pillars  or  the   Alexandrian    MS."     If  "  they    differ 
in  many  refpects  from  the  Marmor  Sandvicenfe,"  they 
may  be  prefumed  to  agree  in  many.     "  They  feem  to 
refemble,  more  than  any  other,  the  alphabet  taken  by 
Montfaucon  from  the  Marmor  Cyzicenum."     Thus  it 
appears  that  the  Parian  Chronicle  mofl  nearly  refem- 
bles  the  two  inferiptions,  to  whofe  age  it  molt  nearly 
approaches. 

"  When  Mr  R.  adds,  that  the  letters  "  are  fuch  as 
£.n  ordinary  ftone-cutter  would  probably  make,  if  he 
were  employed  to  engrave  a  Greek  infeription,  accord- 
ing to  the  alphabet  now  in  ufe,"  he  mufl  be  under- 
stood cum  grano  falis.  The  engraver  of  a  fac  fimile 
generally  omits  fome  nice  and  minute  touches  in  ta- 
king his  copy  ;  but,  even  with  this  abatement,  we  dare 
appeal  to  any  adept  in  Greek  calligraphy,  whether  the 
fpecimen  facing  p.  56,  will  juftify  our  author's  obfer- 
vation  ?  "  The  fmall  letters  (o,  0,  n.)  intermixed 
among  the  larger,  have  an  air  of  affectation  and  arti- 
fice." Then  has  the  greater  part  of  ancient  inferip- 
tions an  air  of  affectation  and  artifice.  For  the  o  is 
perpetually  engraved  in  this  diminutive  fize  ;  and  a. 
being  of  a  kindred  found,  and  0  of  a  kindred  fhape, 
how  can  we  wonder  that  all  three  fhould  be  reprefent- 
ed  of  the  fame  magnitude  ?  In  the  infeription  which 
-immediately  follows  the  marble  in  Dr  Chandler's  edi- 
tion, N°  xxiv.  thefe  very  three  letters  are  never  fo 
aid  often  much  fmaller  ;  of  which 
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krge  as  the  refl, 


there  are  inftances  in  the  three  firft  lines.     See  alfo  Chronlcl?, 
two  medals  in  the  ftcond  part  of  Dorville's  Sicula, 
Tab.  xvi.  Numb.   7,  9. 

"  From  the  archaifms,  ^chasiyAvxc,-fua^tyKv0i\oi;. 
ep.  Xiamen,  &c.  &c.  no  conclufion  can  be  drawn  in  fa- 
vour of  the  authenticity  of  the  infeription."  Yet 
furely  every  thing  common  to  it  with  other  inferip- 
tions, confefTedly  genuine,  creates  a  reafonable  pre- 
fumption  in  its  favour.  "  But  what  reafon  could  there 
be  for  thefe  archaifms  in  the  Parian  Chronicle?  We 
do  not  ufually  find  them  in  Greek  writers  of  the  fame 
age,  or  even  of  a  more  early  date."  The  reafon  is, 
according  to  our  opinion,  that  fuch  archaifms  were 
then  in  ufe  :  this  we  know  from  other  inferiptions,  in 
which  fuch  archaifms  (or,  as  our  author  afterward 
calls  them,  barbarifms)  are  frequent.  Nothing  can 
be  inferred  from  the  Greek  writers,  unlefs  we  had 
their  autographs.  Theprefent  fyftemot'orthographyin 
our  printed  Greek  books  is  out  of  the  queftion.  A- 
gain,  "  The  infeription  fometimes  adopts  and  fome- 
times  neglects  thefe  archaifms,  as  in  lines  4,  12,  27, 
52,  63,  67."  This  inconfiftency  cither  is  no  valid 
objection,  or  if  it  be  valid,  will  demo] ifh  not  only  al- 
moft  every  other  infeription,  but  almoft  every  writing 
whatlbever.  For  example,  in  the  infeription  juft 
quoted,  N°xxiv.  we  find  tcN/2  ««■<*««,  1.  20.  and  ot«m 
Tripmii,  34.  A  little  farther,  N°xxvi.  1.  31.  we  have 
(T  M*)*iin«!,  57-  73»  81.  sK  Mayn&im,  and  106.  108. 
eKr  M*yv no-tat.  The  Corcyrean  infeription  (Montfau- 
con, Diar.  Ital.  p.  420)  promifcuouuy  ufes  tKJW^o^a/ 
and  tTS'aiiiQij.d.i.  In  Englifh,  who  is  furprifed  to  find 
has  and  hath,  a  hand  and  aji  hand,  a  ufepit  and  an  ufe- 
jul,  in  the  works  of  the  fame  author .?  We  could  pro- 
duce inftances  of  this  inaccuracy  from  the  fame  page, 
nay  from  the  fame  fentence. 

"  The  authenticity  of  thofe  inferiptions,  in  which 
thefe  archaifms  appear,  mull  be  eitablifhed,  before 
they  can  be  produced  in  oppofition  to  the  prefent  ar- 
gument." This  is,  we  cannot  help  thinking,  rather 
too  fevere  a  restriction.  If  no  infeription  may  be 
quoted  before  it  be  proved  genuine,  the  learned  author 
of  the  Differtation  need  not  be  afraid  of  being  con- 
futed ;  for  nobody  will  engage  with  him  on  fuch  con- 
ditions. Perhaps  the  reverfe  of  the  rule  will  be  thought 
more  equitable ;  that  every  infeription  be  allowed  to 
be  genuine,  till  its.  authenticity  be  rendered  doubtful 
by  probable  arguments.  We  will  conclude  this  head 
with  two  (hort  obfervations.  In  Seidell's  copy,  1.  26. 
was  written  noHStN,  which  the  later  editors  have  al- 
tered to  noiH2lN,  but  without  reafon,  the  other  be- 
ing the  more  ancient  way  of  writing,  common  in  MSS. 
and  fometimes  found  on  inferiptions.  (See  G.  Koen's 
Notes  onCregorius  de  Dialeciis .  p.  30.)  In].  83.  the 
marble  has  Kaxxsoi,,  for  which  Palmer  wifhed  to 
fubftitute  Kxwiov.  Dr  Taylor  refutes  him  from  the 
Marmor  Sandvicenfe ,  obferving  at  the  fame  time,  that 
this  orthography  occurs  in  no  other  place  whatever 
except  in  thefe  two  monuments.  Is  it  likely  that  two 
engravers  fhould  by  chance  coincide  in  the  fame  mif- 
take,  or  that  the  forger  of  the  Parian  Chronicle  (if  it 
be  forged)  fhould  have  feen  the  Marmor  Sandvicenfe, 
and  taken  notice  of  this  peculiarity  with  the  intention 
of  afterward  employing  it  in  the  fabrication  of  an  im- 
pofture? 
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Chronicle.      The  Reviewers  next  proceed  to  confider,  bin  more 
briefly,  the  other  objections. 

•II.  It  is  not  probable  that  the  Chronicle  vjas  engraved 
for  private  life,  i .  Becaufe  it  wasfuch  an  expence,  as  jew 
learned  Creeks  were  able  to  afford.  If  only  a  few  were 
able  to  afford  it,  fome  one  of  thofe  few  might  be  wil- 
ling to  incur  it.  But  let  Mr  R.  confider  how  likely- 
it  is  that  a  modern;  and  probably  a  needy  Greek,  flionld 
be  more  able  to  afford  it  in  the  laft  century,  than  a 
learned  Greek  2000  years  ago!  2.  A  manufcript  is 
more  readily  circulated.  Do  men  never  prefer  cumbrous 
fplendor  to  cheapnefs  and  convenience  f  And  if  this 
composition,  inllead  of  being  engraved  on  marble,  had 
been  committed  to  parchment,  would  it  have  had  a 
better  chance  of  coming  down  to  the  prefent  age  ? 
Such  a  flying  (heel  would  foon  be  loft  ;  or,  if  a  copy 
had,  by  miracle,  been  preferved  to  us,  the  objections 
to  its  being  genuine  would  be  more  plaufible  than  any 
that  have  been  urged  againft  the  infeription.  What 
Mr  R.  fays  about  the  errors  to  which  an  infeription  is 
liable,  &c.  will  only  prove  that  chronological  inferip- 
tions  ought  not  to  be  engraved  ;  but  not  that  they  ne- 
ver were.  We  allow  that  the  common  method  of  wri- 
ting in  the  reign  of  Ptolemy  Philadelphus  was  not  on 
stones.  But  it  was  common  enough  to  occur  to  the 
mind  of  any  perfon  who  wilfied  to  leave  behind  him 
a  memorial  at  once  of  his  learning  and  magnificence. 

III.  This  objection,  that  the  marble  does  not  appear 
to  be  engraved  by  public  authority,  we  (hall  readily  ad- 
mit, though  Bentley  (Diff.  on  Phalaris,  p.  251.)  leans 
to  the  contrary  opinion.  In  explaining  this  objection, 
the  learned  differtator  obferves,  that  though  the  ex- 
preffion,  ap^ovroc  s/*  n*?ui,  would  lead  us  to  fuppofe  that 
the  infeription  related  to  Paros,  not  a  finale  circum- 
ftanceinthe  hiftory  of  that  ifland  is  mentioned.  But 
this  expreffion  only  (hows  that  the  author  was  an  in- 
habitant of  Paros,  and  intended  to  give  his  readers  a 
clue,  or  parapegma,  by  the  aid  of  which  they  might 
adjuft  the  general  chronology  of  Greece  to  the  dates 
of  their  own  hiftory.  "  It  is  as  abfurd  as  would  be  a 
marble  in  Jamaica  confining  the  revolutions  of  Eng- 
land." We  ft.e  no  abfurdity  in  fnppofing  a  book  to 
be  written  injamaica  containing  the  revolutions  of 
England.  The  natives  of  Paros  were  not  uninterefted 
in  events  relating  to  the  general  hiftory  of  Greece, 
particularly  of  Athens  ;  and  how  can  we  tell  whither 
the  author  were  an  inquilinus  or  a  native  of  the  ifland  ; 
whether  he  thought  it  a  place  beneath  his  care;  or 
whether  he  had  devoted  a  feparate  infeription  to  the 
chronology  of  Paros-  ? 

IV.  It  has  been  frequently  obferved,  that  the  earlier 
periods  of  the  Grecian  hiftory  are  involved  in  darknefs  and 
confufion.  Granted.  It  follows  then,  that  "  an  author 
w?ho  fliouhl  attempt  to  fettle  the  dates  of  the  earlier  pe- 
riods would  frequently  contradict  preceding,  and  be  con- 
tradicted by  fubfequent,  .writers:  that  he  would  natu- 
rally fall  into  miftakes  :  and  at  bed  could  only  hope  to 
adopt  the  mod  probable  fyftem.  But  the  difficulty  of 
the  talk,  or  the  impoffibility  of  fuccefs,  are  not  fnfficient 
to  prove  that  no  man  has  been  rafli  or  mad  enough  to 
make  the  attempt."  On  the  contrary,  we  know  that 
many  have  made  it.  What  a  number  of  difeordant 
opinions  has  MrPv.  himfclf given  us  from  the  ancients 
concerning  the  age  of  Homer  ?  This  consideration  will 
in  part   obviate   another  objection,    that  the  Parian 
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Chronicle  does  not  agree  with  any  ancient  author.  Chronical. 
For  if  the  ancients  contradict  one  another,  how  could  *-- 
it  follow  more  than  one  of  them  ?  and  why  might  not 
the  author,  without  any  imputation  of  ignorance  or 
rafhnefs,  fometimes  depart  from  them  all  ?  If  indeed 
he  difagrees  with  them  when  they  are  unanimous,  it 
might  furnifh  matter  for  fufpicion  ;  though  even  this 
would  be  far  from  a  decifive  argument,  unlefs  the  an- 
cients were  fo  extremely  unlike  the  moderns,  as  never 
to  be  fond  of  fingular  and  paradoxical  pofitions. 

V.  This  Chronicle  is  not  once  mentioned  by  any  writer 
of  antiquity.     How  many  of  thofe   inferiptions,  which 
are  preferved  to  the  prefent   day,    are  mentioned   by 
claffical  authors  \  Verrius  Flaccus  compofed  a  Roman 
kalendar,  which,  as  a  monument  of  his  learning  and 
induftry,  was  engraved  on  marble,  and  fixed  in  the  moft 
public  part  of  Prenefte.     Fragments  of  this  very  ka- 
lendar were  lately  dug  up  at  Prenefte,  and  have  been 
publiflied  by  a  learned  Italian.     Now,  if  the  paffage 
of  Suetonius,  which  informs  us  of  this  circum fiance, 
had  been  loft,  would  the  filence  of  the   Latin  writers 
prove  that  the  fragments  were  not  genuine  remains  of 
antiquity  ?  It  may  be  faid  that  the   cafes  are  not  pa- 
rallel ;   for  not   a  fingle   author   mentions  the   Parian 
Chronicle,  whereas  Suetonius  does  mention  Verrius's 
Roman  kalendar.     To  this  we  anfwer,  It  is  dangerous 
to  deny  the  authenticity  of  any  monument    on    the 
(lender  probability  of  its  being  cafually   mentioned  by 
a  fingle  author.     We  (hall  alfo  obferve,   that   this  fact 
of  the  Hemicyclium  of  Verrius  will  anfwer  fome  part  of 
the  Differtator's  fecond  objection  :  "  The  Parian  Chro- 
nicle is  not  an  infeription  that  might   have  been  con- 
cealed in  a  private   library."     Why  not  ?  it  is  of  no 
extraordinary  bulk  ;  and   might  formerly   have   been 
concealed  in  a  private  library,  or  in  a  private  room, 
with  as  much  eafe  as  many  inferiptions  are  now  con- 
cealed in  very   narrow   fpace.     But  unlefs  the   monu- 
ment were    placed    in  fome  confpicuous  part     of    the 
ifland,  and  obtruded   itfelfon   the  notice  of  every   tra- 
veller, the  wonder  will  in  great  meafure  ceafe  why  it  is 
never  quoted    by  the  ancients.     Of  the   nine  authors 
named   in   p.   109,  had  any  one  ever  vilited  Paros  ?  If. 
Paufanias  had  travelled   thither,  and  publiflied  his  de- 
fcription  of  the    place,   we    might  perhaps   expect   to 
find  fome  mention  of  this  marble  in  fo  curious  and in- 
quilitive  a  writer.     But  though  the  infeription  exifted, 
and  were  famous  at  Paros,  there  feems  no  neceffity  for 
any  of  the  authors  whofe  works  are  fill  extant  to  have 
known  or  recorded  it.     If  there   be,  let  this  learned 
antagonift  pojnt  out   the    place    where    this    mention 
ought  to  have  been  made.     If  any  perfons  were  bound 
by  a  ftronger  obligation  than   others  to  fpeak   of  (he 
Parian  infeription,  they  muft  be  the  profeffed  chrono- 
logers ;  but  alas  !  we  have  not  the    entire  works  of  fo 
much  as  a  fingle  ancient  chronologer:  It  i9   therefore 
iinpoffible  to  determine   whether  this  Chronicle  were 
quoted  by  any   ancient.     And    fuppofmg  it   had    been 
fecn  by  fome  ancient,  whofe  writings  (till  remain,  why 
mould  he  make  particular  mention  of  it  ?     Many    au- 
thors, as  we  know  from  their  remains,  very  freely  co- 
pied their  pre  decctfors  without  naming  them.    Others, 
'finding  only  a  collection  of  bare  events  in  the  inferip- 
tion, without  hiftofical  proofs  or  reafons,  might  entire- 
ly neglect  it,  as  deferving  no  credit.     Mr  Pv.  feems  to 
lay  much  ftrefs  on  the  precife,  exact,  and  particular 
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Chronicle,  fpecificatiou  of  the  events,  p.  109.     But  he   ought  to 
retted,  that  this  abrupt  and  poiitivc  method  or   ipcak- 
ing  is  not  only  ufual,  bat  neceffary,  in  fuch    fliort    fy- 
ftems  of  chronology  as  the  marble  contains,  where  e- 
vents  only,  and  their  dates,  are  fa   down,  unaccom- 
panied by  any  examination  of  evidences  for  and  aguiult, 
without   dating   any   computation  of  probabilities,    or 
deduction  of  reafons.     When    therefore  a  chronologi- 
cal writer  had  undertaken  to  reduce  the  general  hillory 
of  Greece  into  a  regular  and  confident  fyftem,  admit- 
ting  that  he    was    acquainted    with    this    infeription, 
what  grounds  have  we  to  believe  that   he   would  lay 
any  thing  about  it  ?   Either  his  fyftem  coincided  with 
the  Chronicle  or  not:  if  it  coincided,  he  would  very 
probably  difdain  to  prop  his  own  opinions  with  the  un- 
fupported  affertions  of  another  man,  who,  as  far  as  he 
knew  was  not  better  informed  than  himfelf.     On  the 
other  hand,  if  he  differed  from  the   authority  of  the 
marble,  he  might  think  it  a  fuperfluous  exertion  of  com- 
plaifance,  to  refute,  by   fornul  demonltration,  a  wri- 
ter who  had  chofen  to  give  no  reafons  for   his  own  o- 
pmion.     We  Hull  pafs  hence  to 

Objection  VII.  With  refpect  to  the  parachronifms 
that  Mr  R.  produces,  we  mail  without  helitation  grant, 
that  the  author  of  the  infeription  may  have  committed 
fome  miltakes  in  the  chronology,  as  perhaps  concern- 
ing Phidon,  whom  he  feems  to  have  confounded  with 
another  of  the  fame  name,  &c.  But  thefe  miltakes 
will  not  conclude  againit  the  antiquity  of  the  inferip- 
tion, unlefs  we  at  the  fame  time  reject  many  of  tne 
principal  Greek  and  Roman  writers,  who  have  been 
convicted  of  iimilar  errors.     We  return  therefore  to 

Objection  VI.  Some  of  the  fatts  feem  ts  have  be.n  ta- 
ken from  authors  of  a  later  date.  We  have  endeavour- 
ed impartially  to  examine  and  compare  the  parages 
quoted  in  proof  of  this  objection  ;  but  we  are  obliged 
toconfefs,  that  we  do  not  perceive  the  fainted  traces 
of  theft  or  imitation.  One  example  only  deferyes  to 
be  excepted  ;  to  which  we  ihall  therefore  pay  particular 
attention. 

"  The  names  of  fix ;  and,  if  the  lacuna  are  proper- 
ly (applied,  the  names  of  twelve  cities,  appear  to  have 
been  engraved  on  the  marble,  exactly  as  we  find  them 
in  ./Elian's  Various  Hiftory.  But  there  is  not  any 
imaginable  reafon  for  this  particular  arrangement.  It 
does  not  correfpond  wirh  the  time  of  their  foundation, 
with  their  fixation  in  Ionia,  with  their  relative  impor- 
tance, or  with  the  order  in  which  they  are  placed  by 
other  eminent  hiftorians." 

The  chance  of  fix  names,  fays  Mr  R.  being  placed 
by  two  authors  in  the  fame  order,  is  as  I  to  720;  of 
12,  as  1  to  479,001,600.  "It"  is  therefore  utterly 
improbable  that  thefe  names  would  have  been  placed 
in  this  order  on  the  marble,  if  the  author  of  the  in- 
feription had  not  tranferibed   them  from   the  hifto- 

rian." 

On  this  argument  we  (hall  obferve,  1.  That  the 
very  contrary  conclufion  might  poffibly  be  jult,  that 
the  hiftorian  tranferibed  from  the  infeription.  Yet  we 
(hall  grant  that  in  the  prefent  cafe  this  is  improbable, 
efpecially  if  the  author  of  the  Various  Hillory  be  the 
fame  jElian,  who,  according  to  Philoftratus,  Vit.  So- 
phift.  II.  31.  never  quitted  Italy  in  his  life.  But  an 
intermediate  writer  might  have  copied  the  marble,  and 
./Elian  might  have  been  indebted  to  him,     adly,  We 


fee  no  reafon  to  allow,  that   the   lacuna  arc  properly  Chronicle, 
fnpplied.     Suppofe   we    fhould    aff  rt,  that  the   names  ' 
flood  originally    thus:    Miletus,    Ephefus,    Erythrae, 
Clazomenas,   Lebtdos,  Chios,  Phocoea,  Colophon,  My- 
lis,  Priene,  Samos,  Tees.     In  this  arrangement,  only 
four   names  would  be  together  in  the  fame  order  with. 
/Elian  ;  and  from  thefe  Miletus  muff  be  excepted,  be-* 
caufe   there  is  an  obvious   reafon   for  mentioning  that 
city  firft.     Three  only   will   then  remain  ;  and  finely 
that  is  too   flight  a  releiublance  to  be  conftrued    into  an 
imitation.     For   Paulanias  and   Paterculus,  quoted  by 
our  author,  p.  154,  have   both    enumerated   the  fame 
twelve  cities,  and  both  agree  in  placing  the  five  laft  in 
the  fame  order  ;  nay,  the  fix  laft,  if  Voffius's  conjec- 
ture that  TEUM  ought  to  be  inferred  in  Paterculus  af- 
ter Myum  1  EM  be  as  true  as  it  is  plaufible.     But  who 
imagines  that  Paufanias  had  either  opportunity   or  in- 
clination to  copy  Paterculus?    3 d  1  y ,  Allowing  that  the 
names  were  engraved  on  the  marble  exactly  in  the  or- 
der that  ./Elian  has  chofen,  is  there  no  way  of  iblving 
the   phenomenon  but  by    fuppofing  that  one  borrowed 
from  the  other .'  Seven  authors  at   leaft    (Mr  R  feems. 
to  fay  more,  p.  154,  5.)   mention  the   colonization  of 
the  fame  cities:   how   many  authors  now  loft  may  we 
reafonaHy  conjecture  to  have  done  rhe  fame  ?  It  there- 
fore the  compofcr   of  the   Chronicle  and  /Elian  light- 
ed on   the  tame  author,  the   former   would   probably 
prefcrve  the  fame  arrangement  that  he  found,  becaufe 
in  transcribing  a  lift  of  names,  he  could  have  no  temp- 
tation to  deviate;   and  the  latter   would   certainly  ad- 
here faithfully   to  his  original,  becaufe  he  is  a  noto- 
rious   and   fervile    plagiarilt.      Mr  R.  indeed   thinks, 
p.  158,  that  if  a  fucceeding  writer  had  borrowed    the 
words  of  the  infeription,  he  would  not  have  fuppreffed 
the  name  of  the  author.     This  opinion  muft  fall  to  the 
ground,  if  it  be  fhown  that  /Elian  was  accuftomed  to 
fupprefs  the  names  of  the  authors  to  whom    he  was 
obliged.     /Elian  has  given  a  lift  of  fourteen  celebra- 
ted  gluttons;    and,    elfewhere,    another  of    twenty- 
eight  drunkards  (from  which,  by  the  way,  it  appears, 
that  people  were  apt  to  eat  and  drink  rather  too  freely 
in  ancient  as  well  as   modern   times)  ;  and  both  thefe 
lifts  contain  exactly  the  fame  names  in  the  fame  order 
with  Atheneus.     Now,  it  is  obfervable,  that  fourteen 
names    may    be  tranfpofed  87,178,291,200   different 
ways,     and      that     twenty-eight     names    admit    of 
304,888,344,611,713,860,501,504,000,000     different 
tranfpofuions,  &c.  &c.     /Elian   therefore   tranferibed 
them  from  Atheneus?  yet  /Elian  never  mentions  Aihe- 
neus  in  his  Various  Hiftory.     So  that  whether  ./Elian 
copied  from  the  marble,  or  only  drew  from  a  common 
fource,  be  might,  and   very  probably  would,  conceal 
his  authority. 

VIII.  The  hiftory  of  the  difcovery  of  the  Marbles  is 
ebfeure  and  unfatufafiory. 

In  p.  169,  it  is  (aid  to  be  <e  related  with  fufpicious 
circumftances,  and  without  any  of  thofe  clear  and  une- 
quivocal evidences  which  always  difcriminate  irurh  from 
talfehood."  Thequeftion  thenisfinally  decided.  Ifthe 
infeription  has  not  any  of  thofe  evidences  which  truth 
always  poffeffes,  and  which  falfehood  always  wants,  it 
is  moft  certainly  forged.  The  learned  differtator  feems 
for  a  moment  to  have  forgotten  the  modeft  character 
of  a  doubter,  and  to  pc  rfonate  the  dogmatilt.  But 
waving  this,  we  (hall  add,  that,  as  far  as  we  can  fee, 
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Chronicle,  no  appearance  of  fraud  is  difcoverable  in  any  part  of 
[he  tranfaction.  The  biilory  of  many  infcriptions  is 
related  in  a  manner  equally  unfatisfaetory  ;  and  if  it 
could  be  clearly  proved  that  the  marble  was  dup  tip  at 
Pans,  what  would  be  eafier  for  a  critic,  who  is  deter- 
mined at  any  rate  io  object,  than  to  fay,  that  it  whs 
buried  there  in  order  to  be  afterward  dug  up  ?  If  the 
perfon  who  brought  this  treafure  to  light'-  had  been 
charged  on  the  fpot  with  forging  it,  or  concurring  in 
the  forgery,  and  had  then  retufed  to  produce  the  ex- 
rersal  evidences  of  its  authenticity,  we  fhould  have  a 
right  to  queftion,  or  perhaps  to  deny,  that  it  was  ge- 
nuine. But  no  fuch  objection  having  been  made  or 
hinted,  at  the  original  time  of  its  difcovery,  it  is  un- 
reafonable  to  require  fuch  teftimony  as  it  is  now  im- 
potable to  obtain.  "  There  is  nothing  faid  of  it  in 
Sir  T.  Roe's  negotiations."  What  is  the  inference  ? 
That  Sir  Thomas  knew  nothing  of  it,  or  believed  it  to 
be  fpurious,  or  forged  it,  or  was  privy  to  the  forgery  ,J 
Surely  nothing  of  this  kind  can  be  pretended.  But  let 
our  author  account  for  the  circumftance  if  he  can. 
To  us  it  feems  of  no  confequtnee  on  either  fide. 
<e  Peircfc  made  no  effort  to  recover  this  precious  relic  ; 
and  from  his  compofure  he  feems  to  have  entertained 
fome  fecret  fufpicions  of  its  authenticity."  Peirefc 
wo  dd  have  had  no  chance  of  recovering  it  after  it  was 
in  the  poff  llion  of  lord  Arundel's  agents.  He  was 
either  a  real  or  a  pretended  patron  of  letters  j  and  it 
became  him  to  affeft  to  be  plcafed  that  the  mfcrip- 
tion  had  come  into  England,  and  was  illuftratrd  by  his 
learned  friend  Selden.  John  F.  Gronovuis  had,  with 
great  labour  and  expence,  collated  Anna  Comnena's 
Alexiades,  and  intended  to  publilh  them.  While  he 
was  waiting  for  fome  other  collations,  they  were  in- 
tercepted, and  the  work  was  publifhed  by  another.  As 
foon  as  Gronovius  heard  this  impltafam  news,  he  an- 
fwered,  that  learned  men  were  engaged  in  a  common 
caufe  ;  that  if  one  prevented  another  in  any  public.i 
tion,  he  ought  rather  to  be  thanked  for  lightening  the 
burden;  than  blamed  for  interfering.  But  who  would 
conclude  from  this  anfwer,  that  Gronovius  thought  the 
Altxiades  fpurious,  or  not  worthy  of  any  reg3r<i  ? 

Mr  R.  calculates,  that  the  venders  of  the  marble  re- 
ceived 2;o  pieces.  But  here  again  we  are  left  in  the 
dark,  unlets  we  knew  the  precile  value  of  thefe  pieces. 
Perhaps  they  might  be  equal  to  an  hundred  of  our 
pounds,  perhaps  only  to  fifty.  Bcfides,  as  they  at  firft 
bargained  with  Samfon  Pierefc's  fuppofed  J*-w  agent 
for  finy  pieces  only,  they  could  not  have  forged 
the  iufcription  with  the  clear  profpect  of  receiving 
more  ;  neither  does  it  appear  that  they  were  paid  by 
Samfon.  It  is  fully  as  reafonaole  to  fuppofe  fraud  on 
the  one  fide  as  on  the  other;  and  if  Samfon,  after 
having  the  marble  in  his  poffcflion,  refufed  or  delayed 
to  pay  the  fum  llipulated,  he  might,  in  confe-qi'ence  of 
fuch  refufal  or  delay, be  thrown  into  prifon,  and  might, 
in  revenge,  damage  the  marble  before  the  owners 
could  recover  it.  We  own  this  account  of  ours  to  be  a 
romance;  but  it  is  lawful  to  combat  romance  with 
romance. 

IX.  The  world  has  been  frequc?itly  impofed  upon  hy 
fpurious  books  and  infcriptions  ;  and  therefore  we  fhould 
be  extremely  cautious  With  regard  to  what  we  receive 
under  the  venerable  name  of  antiquity. 
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Much  truth  is  obfe.rvable  in  this  remark.  But  the  Chronicle, 
danger  lies  in  applying  fuch  general  apophthegms  to 
particular  cafes.  In  the  firft  place,  it  muff,  be  obfe-r- 
ved,  that  no  forged  books  will  exactly  fuit  Mr  R.'s 
purpofe,  but  fuch  as  pretend  to  be  the  author's  own 
hartd-writing  ;  nor  any  infcriptions,  but  fuch  as  are 
ftill  extant  on  the  original  materials,  or  fuch  as  were 
known  to  be  extant  ar  the  time  of  their  pretended  dif- 
covery. Let  the  argument  be  bounded  by  thefe  li- 
mits, and  the  number  of  forgeries  will  be  very  much 
reduced.  We  are  not  in  polfellion  of  Cyriacus  Anco- 
nitanus's  book  ;  but  if  we  were  governed  by  authority, 
we  lhould  think  that  the  teltimony  of  Rcintfius  in  his 
favour  greatly  overbdances  all  that  Auguftinus  has  faid 
to  his  prejudice.  The  opinion  of  Reinelius  is  of  the 
more  weight,  becaufe  he  fufpedls  Urtinusof  publifhing 
counterfeit  monuments.  We  likewife  find  the  molt 
eminent  critics  of  the  preicnt  age  quoting  Cyriacus 
without  fufpicion  (Fid.  Ruhnkcn.  in  Timsei  Lex.  Plat, 
p.  io.  apud  Ceon,  ad  Gregor.  p.  140.)  The  aocfrine 
advanced  in  the  citation  from  Hardouin  is  exactly 
conformable  to  tint  writer's  ufual  paradoxes.  He 
wanted  to  deftroy  the  credit  of  all  the  Greek  and  La- 
tin writers.  But  infcriptions  hung  like  a  millftone 
about  the  neck  of  his  project.  He  therefore  refolved 
to  make  hire  work,  and  to  deny  the  genuinenels  of  as 
many  as  he  faw  convenient:  to  effect  which  purpofe, 
he  intrenches  himfclf  in  a  general  accufation.  It  the 
author  of  the  dilfertation  hud  quoted  a  few  more  pa- 
ragraphs from  Hardouin,  in  which  he  endeavours,  af- 
ter his  manner,  to  (how  the  forgery  of  fome  infcrip- 
tions, he  would  at  once  have  adminittercd  the  poifon 
and  the  antidote.  But  to  the  reveries  of  that  learned 
madman,  refpecting  Greek  fuppofititious  compofitions 
of  this  nature,  we  lhall  content  ourfelves  with  oppofing 
the  fentimems  of  a  modern  critic,  whofe  judgment  on 
the  fubject  of  fpurious  infcriptions  will  not  be  difpu- 
ted.  Maffei,  in  the  introduction  to  the  third  book, 
c.  I.  p.  51.  cf  his  admirable,  though  unfinifhe d,  work 
de  Arte  Critica  Lapidaria,  ufes  thefe  words:  1/ifcrip- 
tionum  Grace  loquentium  C9mvientitias,  fi  cum  Latinis 
comparemus,  deprehendi  paucas  ;  neqne  eniht  ullum  om- 
711110  eft,  in  tanta  debacchantimu  falfariorum  libidinet 
tnonumtnti genus,  in  quod  ii  fibi  minus  licere  pntave>  int. 
Argumenta  eft,  pnucij/imas  ufque  in  hanc  di°7ii  ab  eru- 
ditis  viris,  tt  in  hoc  liter  arum  genere  p'lurimwm  verfatis 
rejeilas  cjfe,  falftque  damnatas. 

Books  oj  Chronicles,  a  canonical  writing  of  the 
Old  Trftament.  It  is  uncertain  which  were  written 
firft,  The  Books  of  Kings,  or  The  Chronicles,  lince 
they  each  refer  to  the  othtr.  However  it  be,  the  lat- 
ter is  often  more  full  and  comprehenfive  than  the  for- 
mer. Whence  the  Greek  interpreters  call  thefe  two 
books  Tl<tfctMivop.ivct,  Supplements,  Additions,  becaufe 
they  contain  fome  circumftances  which  are  omitted  in 
the  other  hillorical  books.  The  Jews  make  but  one 
book  of  the  Chronicles,  under  the  title  of  Libre- 
Haiamim,  i.  e.  "journals  or  Annals,  Ezra  is  gene* 
rally  believed  to  be  the  author  of  thefe  books.  It  is 
certain  they  were  written  after  the  end  of  the  Baby- 
lonifh  captivity  and  the  firft  year  of  the  reign  of  Cy- 
rus, of  whom  mention  is  made  in  the  lalt  chapter  of 
the  fecond  book. 

The  Chronicles^  or  Taraleipomena,  are  an  abridge- 
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Chronicle,  mem  of  nil  the  facred  hiftory,  from  the  beginning  of 
the  Jewish  nation  to  their  fir  ft  return  from  the  capti- 
vity taken  out  of  thofe  books  of  the  Bible  which  we 
Hill  have,  and  out  of  other  annals  which  the  author 
had  then  by  him.  The  defign  of  the  writer  was  to 
give  the  Jews  a  feries  of  their  hiftory.  The  firft  book 
relates  to  the  rife  and  propagation  of  the  people  of 
Ifrael  from  Adam,  and  gives  a  punctual  and  exact  ac- 
count of  the  reign  of  David.     The  fecond  book  fets 


down  the  progrefs  and  end  of  the  kingdom  of  Judah,    Cnrono- 

to  the  very  year  of  their  return  from  the  Babyioniih     gram» 

captivity.    '  Chrono- 


captivny 

CHRONOGRAM,  a  fpecies  of  falfe  wit,  confid- 
ing in  this,  that  a  certain  date  or  epoch  a  is  txprc-ffed  by 
numeral  letters  of  one  or  more  verfes  ;  fuch  is  that 
which  makes  the  motto  of  a  medal  ftrnck  by  Gullavus 
Adolphus  in  1632  : 

ChrlitVsDVX;  ergo  trIVMphVs. 


logy. 
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TREATS  of  time,  the  method  of  meafuring  its 
parts,  and  adapting  thefe,  when  diltinguifhed  by 
proper  marks  and  characters,  to  paft  tranfactions,  for 
the  illuftration  of  hiftory.  This  fcience  therefore  con- 
fifts  of  two  parts.  The  firft  treats  of  the  proper  mea- 
furement  of  time,  and  the  adjuftment  of  iis  feveral  di* 
vifions;  the  fecond  of  fixing  the  dates  of  the  various 
events  recorded  in  hiftory,  and  ranging  them,  accord- 
ing to  the  feveral  divillons  of  time,  in  the  order  in 
which  they  happened. 

Chronology,  comparatively  fpeaking,  is  but  of  mo- 
dern date.  The  ancient  poets  appear  to  have  been  en- 
tirely unacquainted  with  it;  and  Homer,  the  moft  ce- 
lebrated of  them  all,  mentions  nothing  like  a  formal 
kalcndar  in  any  part  of  his  writings.  In  the  molt 
early  periods,  the  only  meafuremtnt  of  time  was  by 
the  feafons,  the  revolutions  of  the  fun  and  moon  ;  and 
many  ages  muft  have  elapff  d  before  die  mode  ot  com- 
putation by  daiting  events  came  into  general  ufe.  Se- 
veral centuries  intervened  between  the  era  of  the  Olym- 
pic games  and  the  firft  hiftorians;  and  feveral  more 
between  thefe  and  the  firft  authors  of  chronology. 
When  time  firft  began  to  be  reckoned,  we  find  its 
meafures  very  indeterminate.  The  fucctffion  of  Ju- 
no's priefteffes  at  Argos  Served  Hcllanictis  for  ihe  regu- 
lation of  his  narrative;  while  Ephorus  reckoned  his 
matters  by  generations.  Even  in  the  hiftory  of  He- 
rodotus and  Thucydidcs,  we  find  no  regular  date  for 
the  events  recorded  ;  nor  was  there  any  attempt  to 
eflablilh  a  fixed  era,  until  the  time  of  Ptolemy  Phila- 
delphus,  who  attempted  it  by  comparing  and  correct- 
ing the  dates  of  the  olympiads,  the  kings  of  Spar- 
ta, and  the  fuecefhon  of  the  priefteffes  of  Juno  at  Ar- 
gos. Eratofthenes  and  Apollodorus  digefted  the  events 
recorded  by  them  according  to  the  fucceluon  of  the  0- 
lympiads  and  of  the  Spartan  kings. 

The  uncertainty  of  the  meafures  of  time  in  the  moft 
early  periods  renders  the  hiftories  of  thofe  times  equal- 
ly uncertain;  and  even  after  the  invention  of  dates 
and  eras,,  we  find  the  ancient  hiftorians  very  inatten- 
tive to  them,  and  inaccurate  in  their  computations. 
Frequently  their  eras  and  years  were  reckoned  dif- 
ferently without  their  being  fcnlible  of.  it,  or  at  leaft 
without  giving  the  reader  any  information  concerning 
it;  a  circumftance  which  has  rendered  the  fragments 
of  their  works  now  lemainingof  very  little  ufe  to  po- 
fterity.  The  Chaldean  and  Egyptian  writers  are  ge- 
nerally acknowledged  to  be  fabulous;  and  Strabo  ac- 
quaints us,  that  Diodorus  Siculus;  and  the  other  early 


hiftorians  of  Greece,  were  ill  informed  and  credulous. 
Hence  the  disagreement  among  the  ancient  hiflorians, 
and  the  extreme  contufion  and  contradiction  We  meet 
with  on  comparing  their  works.  Hellanicus  and 
Acefilaus  difagreed  about  their  genealogies;  the  lat- 
ter rejected  the  traditions  of  Hefiod.  Timseus  ac- 
cufed  Ephorus  of  fallchood,  and  the  reft  of  the  world 
accufed  Timseus.  The  moft  fabulous  legends  were 
impofed  on  the  world  by  Herodotus;  and  even  Thu- 
cydides  and  Diodorus,  tune-rally  accounted  able  hifto- 
rians, have  been  convicted  of  error.  The  chronology 
of  the  Latins  is  (till  more  uncertain.  The  records  of 
the  Romans  were  dtftroyed  by  the  Gauls;  and  Fabius 
Pictor,  the  moft  ancient  ot  their  hiftorians,  was  obliged 
to  borrow  the  greateft  part  ot  his  information  from  the 
Gtetks.  In  other  European  nations  the  chronology  is 
ftill  more  imperfect  and  ot  a  later  date  ;  and  even  in  mo- 
dern times,  a  confiderable  degree  of  confufion  and  inac- 
curacy has  arifen  from  want  of  attention  in  the  hiflori- 
ans to  afcertain  the  dates  and  epochs  with  precifion. 

From  thefe  observations  it  is  obvious  how  ntceflary  a 
proper  fyftem  of  chronology  muft  be  for  the  right  under- 
Standing  of  hiftory, and  likewife  how  very  difficult  it  muft 
be  to  eflablilh  fuch  a  fyftem.  In  this,  however,  feveral 
learned  men  have  excelled,  particularly  Julius  Africa? 
nns,  Eufebius  of  Csefarea,  George  Cyncelle,  John  of 
Anlioch,  Dennis,  Petau,  Cluviar,  Calvifius,  Ufher, 
Simfon  Marfham,  Blair,  and  Playfair.     It  is  founded, 

1.  On  aftronomical  observations,  particularly  of  the 
eclipfes  of  the  fun  and  moon,  combined  with  the  cal- 
culations of  the  eras  and  years  of  different    nations. 

2.  The  teftimonies  of  credible  authors.  3.  Thofe 
epochs  in  hiftory  which  are  lb  well  attefted  and  deter- 
mined, that  they  have  never  been  controverted.  4.  An- 
cient medals,  coins , monuments,  and  inferiptions.  None 
of  thefe,  however,  can  be  fufficiently  intelligible  with- 
out an  explanation  of  the  firft  part,  which,  we  have 
already  obferved,  confiders  the  divisions  of  time,  and 
of  which  therefore  we  fliall  treat  in  the  firft  place. 

The  moft  obvious  divinon  of  time  is- derived  from 
the  apparent  revolutions  of  the  celeftial.bodies,  parti- 
cularly of  the  fun,  which  by  the  viciffitndes  of  day  and 
night  becomes  evident  10  the  Kioft  barbarous  and  ig- 
norant nations*  In  drift  propriety  of  Speech  the  void 
day  Signifies  only  that  portion  of  time  during  which 
the  Sun  difFufes  light  on  any  part  of  the  earth  ;  but  in 
the  moft  comprehenfive  fenfe,  it  includes  the  nighi  al- 
fo,  and  is  called  by  chronologers  a  civil  day  ;  by  aftro- 
nomers  a  natural,  and  fometimes  an  artificial,  day. 
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By  a  civil  day  is  meant  the  interval  betwixt  the  will  be  at  half  an  hour  after  16  ;  and  fo  on  throughout 
fun's  departure  from  any  given  point  in  the  heavens  the  different  months  of  the  year.  This  abfurd  method 
and  next  return  to  the  fame,  with  as  much  more  as  of  meafuring  the  day  continues,  notwithstanding  feve- 
anfwers  to  its  diurnal  motion  eaftward,  which  is  at  the  ral  attempts  to  fupprefs  it,  throughout  the  whole  of 
rate  of  50   minutes   and  8  feconds  of  a    degree,    or     Italy,  a  few  provinces  only  excepted. 

3  minutes  and  57  feconds  of  time.  It  is  ailo  call-  The  fubdivifions  of  the  day  have  not  been  lefs  vari-  Various 
ed  afolar  day,  and  is  longer  than  a  Jldereal  one,  info*  ous  than  the  computations  of  the  day  itfelf.  The  moft  fubdivifions 
much  that,  if  the  former  be  divided  into  24  equal  parts  obvious  divifion,  and  which  could  at  no  time,  nor  in  °f  tf'e  dav- 
or  hours,  the  latter  will  confift  only  of  23  hours  56  no  age,  be  miftaken,  was  that  of  morning  and  evening, 
minutes.  The  apparent  inequality  of  the  fun's  mo-  In  procefs  of  time  the  two  intermediate  points  of  nooa 
tion,  likewife,  ariiing  from  the  obliquity  of  the  eclip-  and  midnight  were  determined  ;  and  this  divifion  in- 
tic,  produces  another  inequality  in  the  length  of  the  to  quarters  was  in  ufe  long  before  the  invention  of 
days:   and  hence  the  difference  betwixt  real  and  ap-     hours. 

parent  time,  fo  that  the  apparent  motion  of  the  fun  From  this  fubdivifion  probably  arofe  the  method 
cannot  always  be  a  true  meamr'e  of  duration.  Thofe  ufed  by  the  Jews  and  Romans  of  dividing  the  day  and 
inequalities,  however,  are  capable  of  being  reduced  to  night  into  lour  vigils  or  watches.  The  firft  began  at 
a  general  ftandard,  which'  furnifhes  an  exact  -meafure     fun-riling,  or  fix  in  the  morning;   the  fecond    at  nine; 

the  third  at  twelve  ;  and  the  fourth  at  three  in  the  after- 
noon. In  like  manner  the  night. was  divided  into  four 
parts  ;  the  firft  beginning  at  fix  in  the  evening,  the 
lecond  at  nine,  the   third  at  twelve,   and  the  fourth  at 


throughout  the  year  ;  whence  arifes  the  difference  be- 
tween mean  and  apparent  time,  as  is  explained  under 
the  article  Astronomy. 

There  have  been' very  confiderable  differences  among 


nations  with  regard  to  the  beginning  and  ending  of  three  in  the  morning.  The  firft  of  thefe  divifions. 
their  days.  The  beginning  of  the  day  was  counted  was  called  by  the  Jews  the  third  hour  of  the  day  ;  the 
-from   funrife   by   the    Babylonians,  Syrians,  Periians,     fecond  the  fi  xth  ;  the  third  the  ninth;   and  the  fourth 


and  Indians.  The  civil  day  of  the  Jews  was  begun  from 
funrife,  and  their  facred  one  from  funfet ;  the  latter 
mole  of  computation  being  followed  by  the  Ather- 
nians,  Arabs,  ancient  Gauls,  and  other  European  na- 
tions.    According  to  fome,  the  Egyptians  began  their 


the  twelfth,  and  fometimes  the  eleventh.  Another  di- 
vifion in  ufe,  not  only  among  the  nations  abovemen- 
tioned,  but  the  Greeks  alfo,  was  that  which  reckon- 
ed the  firft  quarter  from  funfet  to  midnight  ;  the  fe- 
cond from  midnight  to  funrife  ;  the  third,  or  morn- 
day  at  funfet,  while  others  are  of  opinion  that  they  ning  watch,  from  morning  to  noon  ;  and  the  fourth  from 
computed  from   noon   or  from  funrife  ;  and   Pliny   in-     noon  to  funfet.  11 

forms  us   that  they  computed  their  civil  day  from  one         It  is  uncertain  at  what  time  the   more   minute  fub-  Inventions 
midnight   to  another.     It  is- probable,  however,  that     divifion   of  the   day  into   hours   firft  commenced.     ^  of  hours 
they    bad   different  modes   of  computation  in  different     does  not  appear  from    the    writings  of  Mofcs  that  lit  UHcertaui* 
provinces  or  cities.     The  Aufonians,  the  moft  ancient     was  acquainted  with  it,  as  he  mentions  only  the  morn- 
inhabitants    of   Italy,    computed    the    day    from   mid-     ing,    mid-day,    evening,  and   funfer.     Hence  we   may 
night;   and  the  aftronomcrs  of  Cathay  and  Oighur  in     conclude,  that   the    Egyptians   at  that  time  knew   no- 
the  Eail  Indies  reckoned  in  the  fame  manner.     This     thing  of  it,  as  Mofcs  was  well  ikillcd  in  their  learning,  - 
mode    of  computation    was    adopted    by    Hipparchus,     According  to    Herodotus,    the    Greeks    received    the 
Copernicus,  and  oiher  aftronomers,  and  is  now  in  com-     knowledge  of  the   twelve  hours  of  the   day  from  the 
mon  tifeamongourfelvcs.     The  aflronomical  day,  how-     Babylonians.      It  is  probable,  however,    that  the   divi- 
ever,  as  it  is  called,  on   account  of  its   being  ufed  in     ffon  was.  actually   known  and   in   ufe   before  the  name 
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aflronomical  calculations,  commences  at  noon,  and 
ends  at  the  fame  time  the  following,  day.  The 
Mahometans  reckon  from  one  twilight  to  another.  In 
Italy,  the  civil  day  commences  at  fome  indeterminate 
point  after  funfet :   whence  the  time  of  noon  varies  with 


hour  was  applied    to  it  ;   as   Ce'nforinus   iniorms  us  that 
the  term  was  not  made  ufe  of  in  Rome  for    300  years  ■ 
after  its  foundation  ;  nor  was  it   known    at  the    time 
the  twelve  tables  were  conftructed. 

The  eaftern  nations  divide  the  day  and    night  in  a 


the  feafon  of  the  year.     At   the  fummcr  folliice,   the  very  fingular  manner  ;  the  origin  of  which  is  not  eafily 

clock   ftnkes  16  at  noon,  and  19  at  the   time  of  the  difcovered.  The  Chinefe  have  five  watches  in  the  night, 

winter  folllice.     Thus  alfo  the  length  of  each  day  dif-  which  are    announced  by  a  certain  number"  offlrokes 

fersb/feveral  minutes  from  thatimmediately  preceding  on  a  bell  or  drum.     They  begin  by  giving  one  ftroke, 

or  following  it.     This  variation  requires  a  confiderable  which  is  anfwered  by  another ;  and  this  is  repeated  at 

difficultyin  adjuftina;  their  time  by  clocks.      It  is  accom-  the  diitance  of  a  minute  or  two,  until  the  fecond  watch 


begin, 


which  is  announced  by  two  ftrokes;  and  fo  on 
throughout  the  reft  of  the  watches,  By  the  ancient 
Tartars,  Indians,  and  Perfians,  the  day  wasdivided  into 
eight    parts,   each  of  which  contained  fe'ven   hours  and 
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plifhed,  however,  by  a  hidden  movement  which  cor- 
rects the  difference  when  it  amounts  to  a  quarter  ot  an 
hour;  and  this  it  does  fometimes  at  the  end  of  eight 
days,   fometimes  at  the  end  of  15,  and  fometimes  at  the 

end  of  40.     Information  of  all  this  is  given  by  a  print-  a  half.     The  Indians   on  the    coalt  of    Malabar  divide  Method  of 

ed   kalendar,   which  announces,  that  from  the  1 6th  of  the  day  into  fix  parts,  ciUcd  hajikd  ;  each    of  thefe  fix  cemputa- 

February,   for  inftance,   to  the  24th,  it  will  be  noon  at  pans  is  fubdivided  into  60  others,  called  venaigas  ;  the  tion  on  the 

a  quarter   pa  ft    18  ;   from  the   24th  of  February  to  the  venaiga  into   60    Ln-j-es  ,    the  birpe  into   to  ke'hikans ;  co'd^  of 

6th  of  March,   it  will  be  noon  ar  18  o'clock  prccifely  ;  the  kemkan  into  four  mattires  ;   the   mat'ire  into  eight  Maiakar> 

from  the'firft  ot  line  to  the  13th  of  Ju'y,   the  hour  of  kaimhnas  or  caignndes  ;   which  divifions,  according  to 

noon  will  be  at  16  o'clock,;  on  the  13th  of  July  it  our.  mode  of  computation,  ftand  as  follows. 

Najika^, 
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Najika,  Venaiga,  Birpe,  Keuiksn,  Mattire,  Caignode. 
24  min.  24  lcc.  4  fee.  2  fee.  T'T  fee.  '■,'?. kc. 
The  day  of  the  Chinefe  is  begun  at  midnight,  and  ends 
with  the  midnight  following.  It  is  divided  into  twelve 
hours,  each  diltingnifhed  by  a  particular  name  and  fi- 
gure. They  alfo  divide  the  natural  day  into  100  parts, 
and  each  of  thefe  into  100  minutes;  fo  that  the  whole 
contains  10,000  minutes.  In  the  northern  parts  of 
Europe,  where  only  two  feafons  are  reckoned  in  the 
year,  the  divifions  of  the  day  and  night  are  conlidcr- 
ably  larger  than  with  us.  In  Iceland  the  24  hours  are 
divided  into  eight  parts;  the  firft  of  which  com- 
mences at  three  in  the  morning;  the  fecond  at  five; 
the  third  at  half  an  hour  after  eight;  the  fourth  at 
eleven;  the  fifth  at  three  in  the  afternoon  ;  the  lixth 
at  fix  in  the  evening;  the  feventh,  at  eight,  and  the 
laft  at  midnight.  In  the  eafttrn  part  of  Turkeflan, 
the  day  is  divided  into  twelve  equal  parts,  each  of 
which  is  diftinguifhed  by  the  name  of  fome  animal. 
Thefe  are  fubdivided  into  eight  keh ,■  fo  that  the  whole 
24  hours  contain  96  keh. 

The  modern  divifions  of  the  hour  in  ufe  among  us 
arc  into  minutes,  feconds,  thirds,  fourths,  &c.  each 
being  a  fixtieth  part  of  the  former  fubdivifion.  By 
the  Chald^eans,  Jews,  and  Aralvans,  the  hour  is  di- 
vided into  1080  fcruples;  fo  that  one  hour  contains 
60  minutes,  and  one  minute  18  fcrup'es.  The  an- 
cient Perfians  and  Arabs  were  likewife  acquainted 
with  this  divifion  ;  but  the  Jews  are  fo  fond  of  it,  that 
they  pretend  to  have  received  it  in  a  fupernatural  man- 
ner. "  Ifiachar  (fay  they)  afcended  into  heaven,  and 
brought  from  thence  1080  parts  for  the  benefit  of  the 
nation." 

The  divifion  of  the  day  being  afcertained,  it  foon 
became  an  object  to  indicate  in  a  public  manner  the  ex- 
piration of  any  particular  hour  or  divifion  ;  as  with- 
out fome  general  knowledge  of  this  kind,  it  would  be 
in  a  great  meafure  impoffibie  to  carry  on  bufinefs. 
The  methods  of  announcing  this  have  been  likewife 
very  different.  Among  the  Egyptians  it  was  enfto- 
rnary  for  the  prielts  to  proclaim  the  hours  ;ike  watch- 
men among  us.  The  fame  method  was  followed  at 
Rome;  nor  was  there  any  other  method  of  knowing 
the  hours  until  the  year  293  B.  C.  when  Papirius 
Curfor  firft  fet  up  a  fun-draT  fn  the  Capitol.  A  fimi- 
lar  method  ispractifed  among  the  Turks,  whofe  priefts 
proclaim  from  the  top  of  their  mofqnes,  the  cock- 
crowing,  day-break,  mid-day,  three  o'clock  in  the 
afternoon,  and  twilight,  being  their  appointed  times 
of  worfhip. 

As  this  mode  of  proclaiming  the  hour  could  not  but 
be  very  inconvenient  as  well  as  imperfect,  the  intro- 
duction of  an  inftrument  which  every  one  could  have 
in  his  pofTeflion,and  which  might  anfwer  the  fame  pur- 
pofe,  mutt  have  been  confidered  as  a  valuable  acquifi- 
tion.  One  of  the  firft  of  thefe  was  the  clepfydra  or 
water  clock*.  Various  kinds  of  thefe  were  in  ufe 
among  the  Egyptians  at  a  very  early  period.  The  in- 
vention of  the  inftrument  is  attributed  to  Thorh  or 
Mercury,  and  it  was  af  erwards  improved  by  Ctefibns 
of  Alexandria.  If  was  a  common  meafure  of  time 
among  the  Greeks,  Indians,  and  Cbaldseans,  as  well  as 
the  Egyptians,  but  was  not  introduced  into  Rome  till 
the  time  of  Scipio  Nafica.     The  Chinefe  aftronomers 


have  long  made  ufe  of  it;  and  by  its  means  divided 
the  zodiac  into  twelves  parts  ;  but  it  is  a  very  inac- 
curate meafure  of  time,  varying,  not  only  according  to 
the  quantity  ot  water  in  the  veflel,  but  according  to 
the  ftate  of  the  atmofphere. 

The  clepfydra  was  fucceeded  by  the  gnomon  or 
fun-dial. — This,  at  firft,  was  no  more  thanaftilee- 
rected  perpendicularly  to  the  horizon;  and  it  was  a 
long  time  before  the  principles  of  it  came  to  be  tho- 
roughly unilerftood.  The  invention  is  with  great 
probability  attributed  to  the  Babylonians,  from  Whom 
the  Jews  receive-d  it  before  the  time  ot  Ahaz,  when 
we  know  that  a  fun-dial  was  already  erected  at  Jtni- 
falem.  The  Chinefe  and  Egyptians  alfo  were  ac- 
quainted wi'h  the  life  of  the  dial  at  a  very  early  pe- 
riod, and  it  was  confiderably  improved  by  Anaximan- 
der  or  Anaximenes;  one  of  whom  is  for  that  reaicn 
looked  upon  to  be  the  inventor.  Various  kinds  of 
dials,  however,  were  invented  and  made  ufe  of  in  dif- 
ferent nations  long  before  their  introduction  at  Rome. 
The  firft  erected  in  that  city,  as  has  been  already  men- 
tioned, was  that  by  Papirius  Curfor;  and  30  years 
after,  Valerius  Miffaia  brought  one  from  Sicily, 
which  was  nfed  in  Rome  for  no  lefs  than  99  years, 
though  cwiftn  ctcd  ior  a  Sicilian  latitude,  and  con- 
fequenily  incapable  of  fhowing  the  hours  exactly  in 
any  other  place  ;  but  at  laft  another  was  conftructed 
by  L.  Philippus,  capable  of  meafuring  time  with  great- 
er accuracy. 

It  was  long  after  the  invention  of  dials  before  man- 
kind began  to  form  any  idea  ol  dorks  ;  nor  is  it  well 
known  at  what  period  they  were  firft  invented.  A 
clock  was  fent  by  Pope  Paul  I.  to  Pt pin  king  of 
France,  which  at  that  time  was  fuppoled  to  be  the 
only  one,  in  the  world.  A  v>ry  curious  one  was  alfo 
fent  to  Charles  the  Gre*t  from  thekhalii  Haioun  Al- 
rafchid,  which  the  hiftorians  of  the  time  fptak  of  with 
furpnie  and  admiraii<  n  :  but  the  grtateft  improvement 
was  that  of  Mr  Huy^ens,  whoae'ded  the  pendulum  to 
it.  Still,  however,  the  inftrumetits  for  dividii.g  time 
were  found  to  be  inaccurate  for  nice  purpofts.  The 
expanfion  of  the  materials  by  heat,  and  their  con- 
traction by  cold,  would  caufe  a  very  perceptible  al- 
teration in  the  going  of  an  inftrument  in  the  fame 
place  at  different  times  of  the  year,  and  much  more 
if  carried  from  one  climate  to  another.  Various  me- 
thods have  been  contrived  to  correct  this;  which  in- 
deed can  be  done  very  effectually  at  land  by  a  certain 
conftruction  of  the  pendulum  ;  but  at  A  a,  where  a  pen- 
dulum cannot  be  ufed,  the  inaccuracy  is  of  confe- 
quence  much  greater:  nor  was  it  thought  pcflible  to 
correct  the  errors  arifing  from  thtfe  caufes  in  any  to- 
lerable degree,  until  the  late  invention  of  Mr  Har- 
rifou's  time-piece,  which  may  be  confidered  as  making 
perhaps  as  ne  ar  an  approach  to  perfection  as  poffible. 

Having  thus  given  an  account  of  the  more  minute 
divifions  of  time,  with  the  methods  of  meafuring 
them,  we  muft  now  proceed  to  the  larger  ;  which  more 
properly  belong  to  chronology,  and  which  muft  be 
kept  on  record,  as  no  inftrument  can  be  made  to  jg 
point  them  out  Of  thefe  the  divifion  into  weeks  of  of  weeks, 
{even  days  is  one  of  the  moft  ancient,  and  probably 
took  place  from  the  creation  of  the  world.  Some, 
indeed,  are  of  opinion,  that  the  week  was  invented 
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fome  time  after  for  rhe  more  convenient  notation  of 
time;  bat  wnatever  may  be;  in  this,  we  are  certain 
that  it  is  ot  the  ivg'iett  antiquity,  and  even  the  molt 
rude  and  barbarous  nations  have  made  ufc  of  it.  It  is 
lingular  indeed  that  the  Greeks,  notwithstanding  their 
learning  mould  have  been  ignorant  of  this  divifion; 
and  M.  Goguet  informs  us,  that  tney  were  almoft  the 
only  nation  who  were  fo.  By  them  the  month  or  30 
days  was  divided  into  three  times  10,  and  the  days  of 
it  named  accordingly.  Thus  the  15th  day  of  the 
month  was  called  the  fscond  fifth,  or  fifth  of  the  fe- 
cond  tenth  ;  the  24th  was  called  the  third  fourth,  or 
the  fourth  day  of  the  third  tenth.  This  method  was 
in  ufe  in  the  days  of  Heiiod,  and  it  was  not  until  fe- 
veral  ages  had  elapfed,  that  the  ufe  of  weeks  was  re- 
ceived into  Greece  from  the  Egyptians.  The  inha- 
bitants of  Cathay,  in  the  northern  part  of  China,  were 
likewife  unacquainted  with  the  week  of  feven  days, 
dut  divided  the  year  into  fix  parts  of  60  days  each. 
They  had  alfo  a  cycle  of  15  days,  which  they  ufed 
as  a  week.  The  week  was  likewife  unknown  to  the 
ancient  Perfians  and  to. the  Mexicans;  the  former 
having  a  different  name  tor  every  day  of  the  month, 
and  the  litter  making  ufe  of  a  cycle  of  13  days.  By 
almoft  all  other  nations  the  week  of  feven  days  was 
j*  adopted. 
Of  holidays  It  is  remarkable,  that  one  day  in  the  week  has  al- 
ways been  accounted  as  facred  by  every  nation.  Thus 
Saturday  was  confecratcd  to  pious  purpofes  among 
the  Jews,  Friday  by  the  Turks,  Tuefday  by  the  Afri- 
cans of  Guinea,  and  Sunday  by  the  Christians. 
Hence  alfo  the  origin  of  Ferine  or  holidays,  frequently 
made  ufe  of  in  fyftems  of  Chronology  ;  and  which  a- 
rofe  from  the  following  circumltance.  In  the  church 
of  Rome  the  old  eccleliaStical  year  began  with  Eatter- 
week;  all  the  days  of  which  were  called  Fcria  or 
Feriati,  that  is,  holy,  or  facred  days;  and  in  procefs 
of  time  the  days  of  other  weeks  came  to  be  diStin- 
guilhed  by  the  fame  appellation,  for  the  two  following 
reafons  :  1.  Becaufe  every  day  ought  to  be  holy  in  the 
eftimation  of  a  Christian.  2.  Becaufe  all  days  are 
holy  to  ecclefialtics,  whofe  time  ought  to  be  entirely 
devoted  to  religious  worfhip. — The  term  ivsek  is 
fometimes  ufed  tolignify  feven  years,  not  only  in  the 
prophetical  writings,  but  likewife  by  profane  authors; 
thus  Varro,  in  his  book  inferibed  Hehdo?nades,  in- 
forms, that  he  had  then  eir.crcd  the  12th  week  of  his 

is     years- 

Of  months.  The  next  divifion  of  lime  fupcrior  to  weeks,  is  that 
of  months.  This  appears  to  have  been,  if  not  coeval 
with  the  creation,  at  lead  in  ufe  before  the  flood.  As 
this  divifion  is  naturally  pointed  out  by  the  revolution 
of  the  moon,  the  months  of  all  nations  were  origi- 
nally lunar ;  until  after  fome  confidcrable  advances 
had  been  made  in  fcience,  the  revolutions  of  that  lu- 
minary were  compared  with  the  fun,  and  thus  the  li- 
mits of  the  month  fixed  with  greater  accuracy.  The 
divifion  of  the  year  into  12  months,  as  being  found- 
ed on  the  number  of  full  revolutions  of  the  moon  in 
that  time,  has  alfo  been  very  general ;  though  Sir  J>>hn 
Chardin  informs  us,  that  the  Perfians  divided  the  year 
into  24  months;  and  the  Mexicans  into  18  months  of 
20  days  each.  The  months  generally  contained  30 
days,  or  29  and  30  days  alternately  ;  though  this  rule 
was  far  from  being  without  exception.    The  months 
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of  the  Latins  confuted  of  16,  18,  22,  or  36  days; 
and  Romulus  give  his  people  a  year  of  10  months 
ani  304  Jays.  The  Kamtfchadales  divide  the  year 
into  10  months;  reckoning  ihe  time  proper  lor  la- 
bour to  be  nine  months,  and  the  winter  fcofon,  when, 
they  are  obliged  to  remain  inactive,  only  as  one 
month. 

It  has  been  a  very  ancient  cuftom  to  give  names  to 
the  different  months  of  the  year,  though  this  appears 
to  have  been  more  modern  than  the  departure  or'  the 
Israelites  out  of  Egypt,  as  they  would  oiherwife  un- 
doubtedly have  carried  it  with  them;  but  for  a  con - 
fiderable  time  after  their  fettlement  in  Canaan,  they 
distinguished  the  months  only  by  the  names  of  firit, 
fecond,  &c.  After  their  return  from  the  Babylo- 
nilh  captivity,  they  adopted  the  names  given  to  the 
months  by  the  Chaldajans.  Other  nations  adopted 
various  names,  and  arranged  the  months  themfelvcs 
according  to  their  fancy.  From  this  laSt  circumltance 
arifes  the  variety  in  the  dates  of  the  months;  for  as 
the  year  has  been  reckoned  from  different  Signs  in  the 
ecliptic,  neither  the  number  nor  the  quantity  of  months 
have  been  the  fame,  and  their  lituation  has  likewife 
been  altered  by  the  intercalations  neceSfary  to  be 
made. 

Thefe  intercalations  became  neceSfary  oa  account 
of  the  excefs  of  the  folar  above  the  lunar  year;  and 
the  months  compofed  of  intercalary  days  are  like- 
wife  called  embolifmal.  Thefe  embolifmal  months  are 
either  natural  or  civil.  By  the  former,  the  folar  and 
lunar  years  are  adjufted  to  one  another ;  and  the  lat- 
ler  arifes  from  the  defect  of  the  civil  year  itfelf.  The 
ador  of  the  Jews,  which  always  con  lilts  of  30  days,  is 
an  example  of  the  natural  embolifmal  month. 

The  Romans  had  a  method  of  dividing  their  months 
into  kalends,  nones,  and  ides.  The  firit  was  derived 
from  an  old  word  calo,  "  to  call";  btcaufe,  at  every 
new  moon,  one  of  the  lower  clafs  of  piicfts  aflembled 
(lie  people,  and  called  over,  or  announced,  as  many  days 
as  intervened  betwixt  that  and  the  nones,  in  order  to 
notify  the  difference  of  times  and  the  return  of  festivals. 
The  2d,  3d,  4th,  5th,  6th,  and  7th  of  March,  May, 
J  ny,  and  October,  were  the  nones  of  thefe  months; 
but  in  tlie  other  months  were  the  2d,  3d,  4th  and  5th 
days  only.  Thus  the  5th  of  January  was  its  nones; 
the  4th  was  pridie  noiiarinu ;  the  third,  tertio  nouarum, 
&c.  The  ides  contained  eight  days  in  every  month, 
and  were  nine  days  distant  from  the  nones.  Thus  the 
15th  day  of  the  four  months  already  mentioned  was 
the  ides  of  them;  but  in  the  others  the  13th  was  ac- 
counted as  fuch  ;  the  12th  was  pridie  iduum,  and  the 
nth  tertio  iduum.  The  ides  were  fucceeded  by  the 
kalends;  the  14th  of  January,  for  inftance,  being  the 
19th  kalend  of  February;  the  15th  was  the  18th  ka- 
lend;  and  fo  on  till  the  31ft  of  January,  which  was 
pridie  kale?idarttm ;    and  February  1  ft  was  the  kalcrds. 

Among  the  European    nations  the  month  is   either  Aftronomi- 
aStronomical  or  civil.     The  former  are  meafurcd  I  y  cal  and  ci- 
the  motion  of  the  heavenly  bodies  ;  the  civil  confiSts  of  vil  monthi, 
a  certain  number  of  days  fpecified   by   the  laws,  or   by 
the  civil    institutions   of  any  nation  or  focitty.     The 
altronomical  months,   being  for  the  moSt  part  regulated 
by  the  motions  of  the  fun  and  moon,  are  thus  divided 
into  folar  and  lunar,  of  which  the  former  is  fometimes 
alfo  called  civil.    The  agronomical  folar  month  is  the 
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fun  takes  up  in  pilling  through  a  fign 
The  lunar  month  is  periodical,  fy no- 
dical, fidereal,  and  civil.  The  fynodical  lunar  month 
is  the  time  that  paffes  between  any  conjunction  of  the 
moon  with  the  fun  and  the  conjunction  following.  Ic 
includes  the  motion  of  the  fun  eaftward  during  that 
time;  fo  that  a  mean  lunation  conliiis  of  2Qd.  12I1. 
44'  2"  8921.  The  fidereal  lunar  month  is  the  time 
of  the  mean  revolution  of  the  moon  with  regard  to  the 
fixed  flars.  As  the  equinoctial  points  go  backwards 
about  4"  in  the  fpaccof  a  lunar  month,  the  moon  mult, 
in  confeqiience  of  this  retroceffion,  arrive  at  the  equi- 
nox fooacr  than  at  any  fixed  ftar,  and  confcqntntly 
the  mean  fidereal  revolution  mr.fi;  be  longer  than  the 
mean  periodical  one.  The  latter  confifts  of  271!.  7b. 
43'  4"  6840.  The  civil  lunar  month  is  computed 
from  the  moon,  to  anfwer  the  ordinary  purpofes  of 
life;  and  as  it  would  have  been  inconvenient,  in  the 
computation  of  lunar  months,  to  have  reckoned  odd 
pirts  of  days,  they  have  been  compofed  of  30  days,  cr 
of  29  and  30  alternately,  as  the  neareft  round  num- 
bers. When  the  month  is  reckoned  from  the  fir  ft  ap- 
pearance of  the  moon  after  her  conjunction,  it  is  call- 
ed the  month  of  illumination.  The  Arabs,  Turks,  and 
other  nations,  who  ufe  the  era  of  the  Hegira,  follow 
this  method  of  computation.  As  twelve  lunar  months 
however,  are  11  days  lefs  than  a  folar  year,  Julius 
Casfar  ordained  that  the  month  mould  be  reckoned 
from  the  courfe  of  the  fun,  and  not  of  the  moon  ;  and 
that  they  mould  confift  of  30  and  31  days  alternately, 
February  only  excepted,  which  was  to  confiit  of  28 
days  commonly,  and  of  29  in  leap-years. 

The  higheft  natural  divifion  of  time  is  into  years. 
At  firlt,  however,  it  is  probable  that  the  courfe  of  the 
fun  through  the  ecliptic  would  not  be  obferved,  but 
that  all  nations  vvoald  meafure  their  time  by  the  revo- 
lutions of  the  moon.  We  are  certain,  at  lealt,  that  the 
Egyptian  year  confifted  originally  of  a  fingle  lunation  ; 
though  at  length  it  included  two  or  three  months,  and 
was  determined  by  the  ftated  returns  of  the  feafons. 
As  the   eaftern  nations,  however,  particularly  the   E- 
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The  imperfection  of  this  method  of  computing 
time  is  now  very  evident.  The  lunifolar  year  was 
about  s\  days  (horter  than  the  true  folar  year,  and  as 
much  longer  than  the  lunar.  Hence  the  months  could 
not  long  correlpond  with  the  feafons,  and  even  in  i'o  ' 
ihort  a  time  as  34  years,  the  winter  months  would  have 
changed  places  with  thofe  of  fummcr.  From  thiira-  ExPlana= 
pid  variation,  Mr  Playfair  takes  notice  that  a  paffage  tion  of  a 
in  Herodotus,  by  which  the  learned  have  been  exceed-  paffage  in 
ingly  puzzled,  may  receive  a  fatisfaclory  folution,  viz.  Herodotus* 
that  "  in  the  time  of  the  ancient  Egyptian  kings, 
the  fun  had  twice  arifen  in  the  place  where  it  had  for- 
merly fet,  and  twice  fet  where  it  had  arifen."  Ey 
this  he  fuppofes  it  is  meant',  "  that  the  beginnir.o-  of 
the  year  had  twice  gone  through  all  the.figns  of  the 
ecliptic;  and  that  the  fun  had  rifen  and  fet  twice  in 
every  day  and  month  of  the  year."  This,  which  feme 
have  taken  for  a  proof  of  molt  extravagant  antiquity, 
he  further  obferves,  might  have  happened  in  138  years 
only  ;  as  in  that  period  there  would  be  a  difference  of 
nearly  two  years  between  the  folar  and  lunar  year. 
Such  evident  imperfections  could  not  but  produce  a 
reformation  every  where;  and  accordingly  we  find 
that  there  was  no  nation  whiclrdid  not  adopt  the  me- 
thod of  adding  a  few  intercalary  days  at  certain  inter- 
vals. We  are  ignorant,  however,  of  the  perfon  who 
was  the  fir  ft  inventor  of  this  method.  The  Thcban 
priefts  attributed  the  invention  to  Mercury  or  Thoth  ; 
and  it  is  certain  that  they  were  acquainted  with  the. 
year  of  365  days  at  a  very  early  period.  The  length 
of  the  folar  year  was  reprefented  by  the  celebrated 
golden  circle  of  Ofymandyas  of  365  cubits  circumfe- 
rence; and  on  every  cubit  of  which  was  inferibtd  a 
day  of  the  year,  together  with  the  helaical  riiings  and 
fettings  of  the  ftars.  The  monarch  is  -fuppofed  to 
have  reigned  in  the  nth  or  13th  century  before  the 
Chriftian   era. 

The  Egyptian   folar  year   being   almoft    fix   hours  GreatE- 
fhorter  than  the  true  one,  this  inaccuracy,  in  procefs  gyptian 
of  time  produced  another  revolution  j  for  fome  circum-  year,  or  ca- 
Itances  attending  which  ferye  to  fix  the. date  of  the  d'if-  nicular  cy- 


gyptians,  Chaldeans,  and  Indians,  applied  themfelves  covery  of  the  length  of  the  year,  and  which  from  thecle* 
in  very  early  periods  to  aftronomy,  they  found,  by  above  defcription  of  the  golden  circle,  we  may  fnopofe 
comparing  the  motions  of  the  fun  and  moon  together,  to  have  been  made  during  the  reign  of  Ofymandyas. 
that  one  revolution  of  the  former  included  nearly  12  of  The  inundation  of  the  Nile  was  annually  announced 
the.  latter.  Hence  a  year  of  12  lunations  was  formed,  by  the  heliacal  riling  of  Sirius,  to  which  the  reformers 
in  every  one  of  which  were  reckoned  30  days;  and  of  the  kalendar  adjuited  the  beginning  of  theyear  fup- 
hence  alfo  the  divifion  of  the  ecliptic  into  360  degrees,     poling  that  it  would  have  remained  immoveable.     In  a 

number  of  years,  however,  it  appeared  that  their  fuppo- 
fitions  in  this  were  ill-founded.  By  reafon  of  the  ine- 
quality abovememioned,  the  heliacal  riiings  of  Sirius 
gradually  advanced  nearly  at  the  rate  of  "one  day  in 
four  years;  fo  that  in  1461  years  it  completed  a  revo- 


The  lunifolar  year,  confuting  of  360  days,  was  in  ufe 


long  before  any  regular  intercalations  were  made; 
and  hiftorians  inform  us,  that  the  year  of  all  ancient 
nations  was  lunifolar.  Herodotus  relates,  that  the 
Egyptians  fir  ft  divided  the  year  into  12  parts  by   the 


afilftance  of  the  ftars,  and  that  every  part  confifted  of    lution,  by  arifing  on  every  fucceeding  day  of  the  year 

3.0  days.     The  Thtbans  corrected  this  year  by  adding     and  returning  to  the  point  originally  fixed  for  the  be- 

5  intercalary    days  to   it.     The    old    Chaldean  year 

was  alfo  reformed   by  the  Medes  and   Perfians ;  and 

fome  of  the   Chinefe  miilionaries   have  informed  us, 

that  the   lunifolar  year  was  alfo  corrected  in  China: 

and  that  the  folar  year  was  afcertained  in  that  country 

to  very  conliderable  exactnefs.   The  Latin  year,  before 

Numa's   correction  of  it,    confifted   of    360   days,    of 

which  304  were  divided   into  ten  months;   to   which 

were  adced  two  private  months  not   mentioned  in  the 

kalendar. 


ginning  of   the  year.      This  period,  equal    to    1460 
Julian  years,   was  termed  the  great  Egyptian  year     or 
canicular  cycle.     From  the  accounts  we  have  of   the  of  the 
time  that  the  canicular  cycle  was  renewed,  the  time  of  time  when, 
its  original    commencement  may   be  gathered  with  to-  it  com- 
lerable  certainty.     This  happened,  according  to  Cen- menced' 
forinns,   in  the  138th  year  of  the  Chriftian  jera.    Rrc- 
koning  backward  therefore  from    this   time   for  1460 
years,  we  come  to  the  year  B.  C.  1322,  when  the  fun 
was  in  Cancer,  about  14  or  15  days  after  the  fummer 
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folfuce,  which  happened  on  July  5-1I1.  The  Egyp- 
tians ufed  no  imercalation  till  the  time  of  Auguftus, 
when  the  corrected  Julian  year  was  received  at  Alex- 
andria by  his  order;  but  even  this  order  was  obeyed  on- 
ly by  the  Greeks  and  Romans  who  refided  in  that  city; 
the  fuperftitioqs  natives  refufing  to  make  any  addition 
to  the  length  of  a  year  which  had  been  fo  long  efta- 
blifhed  among  them. 

We  are  not  informed  at  what  precife  period  the 
true  year  was  obferved  to  conlift  of  nearly  fix  hours 
more  than  the  365  days.  Though  the  priefts  of  Thebes 
claim  the  merit  of  the  difcoVery,  Herodotus  makes 
no  mention  of  it ;  neither  did  Thales,  who  introduced 
the  year  of  365  days  into  Greece,  ever  ufe  any  inter- 
calation, Plato  and  Eudoxus  are  faid  to  have  obtain- 
ed it  as  a  fecret  from  the  Egyptians  about  So  years 
after  Herodotus,  and  to  have  carried  it  into  Greece; 
which  fhowed,  that  the  knowledge  of  this  form  of  the 
year  was  at  that  time  recent,  and  only  known  to  a  few 
learned  men. 

The  year  of  the  ancient  Jews  was  limifolar ;  and 
we  are  informed  by  tradition,  that  Abraham  preferved 
in  his  family,  and  tranfmitted  to  pofterity,  the  Chal- 
dean form  of  the  year,  confiding  of  360  days;  which 
remained  the  fame  without  any  correction  until  the 
date  of  the  era  of  Nabonafjar.  The  folar  year  was 
adopted  among  them  after  their  return  from  the  Ba- 
byioniih  captivity ;  but  when  fubjeeted  to  the  fuccef- 
fjrs  of  Alexander  in- Syria,  they  were  obliged  to  admit 
the  lunar  year- into  their  kalendar.  In  order  to  adjuft 
this  year  to  the  courfe  of  the  fun,  they  added  at  cer- 
tain periods  a  month  to  Adar,  formerly  mentioned, 
and  called  it  Ve  Adar.  They  compofed  alfo  a  cycle 
of  19  years,  in  feven  of  which  they  infened  the  inter- 
calary month.  This  correction  was  intended  to  regu- 
late the  months  in  inch  a  manner,  as  to  bring  the  15th 
of  N; fan  to  the  equinoctial  point;  and  likewife  the 
courfes  of  the  feafons  and  feafts  in  fuch  a  manner,  that 
the  corn  might  be-  ripe  at  the  paiTover  as  the  law  re- 
quired. 

We  mail  not  lake  up  the  reader's  time  with  any  fur- 
ther account  of  the  years  made  nfe  of  by  different  na- 
tions, all  of  which  are  rafolved  at  la  ft  into  the  limi- 
folar, it  will  be  fufficient  to  mention  the  improve- 
ments in  the  kalendar  made  by  the  two  great  reformers 
of  it,  Julius  Casfar,  and  Pope  Gregory  XIII.  The 
inftitmion  of  the  Roman  year  by  Romulus  has  been  al- 
ready taken  notice  of;  but  as  this  was  evidently 
very  imperfect,  Numa,  on  his  advancement  to  the 
throne,  undertook  to  reform  it.  With  a  delign  to  make 
a  complete  lunar  year  of  it,  he  added  50  days  to  the 
304  of  Romulus;  ani  from  every  one  of  h:s  months, 
which  confided  of  31  and  30  days,  he  borrowed  one 
day.  Of  thefe  additional  days  he  compofed  two 
months;  calling  the  one  January,  and  the  other  Fe- 
bruary. Various  other  corrections  and  adjustments 
were  made  ;  but  when  Julius  Casfar  obtained  the  fove- 
reignty  of  Rome,  he  foand  that  the  months  had  con- 
fiderably  receded  from  the  feafons  to  which  Numa  had 
adjufted  them.  To  bring  them  forward  to  their  places, 
he  formed  a  year  of  15  months,  or  44J  days;  which, 
on  account  of  its  length,  and  the  delign  with  which  it 
was  formed,  has  been  called  (he year  of  confufion.  It 
terminated  on  the  firft  of  January  45  B.  C.  and 
.from  this  period  the  civil  year  and  months  were  re- 
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gulated  by  the  courfe  of  the  fun.  The  year  of  Nu- 
ma being  ten  days  fhorter  than  the  folar  year,  two 
days  were  added  by  Julius  to  every  one  of  the  months 
of  January,  Auguft,  and  December;  and  one  to  A- 
pril,  June,  September,  and  November.  He  ordained 
likewife,  that  an  intercalary  day  mould  be  added  every 
fourth  year  to  the  month  of  February,  by  reckoning 
the  24th  day,  or  fixth  of  the  kalends  of  March,  twice 
over.  Hence  this  year  was  ftyled  biffzxtile,  and  alfo 
leap-year,  from  its  leaping  a  day  more  than  a  common 
year. 

The  Juliau  year  has  been  ufed  by  modern  chronolo- 
gers,  as  being  a  meafare  of  time  extremely  fimple  and 
fufficiemly  accurate.  It  is  full,  however,  fomewhat 
imperfect;  for  as  the  true  folar  year  confifts  of  365'dl. 
5h.  4S'  451",  it  appears  that  iu  131  years  after  the 
Julian  correction,  the  fun  muft  have  arrived  one  day 
too  foon  at  the  equinoctial  point.  During  Csefar's 
reign  the  vernal  equinox  had  been  cbferved  by  Scfige- 
nesonthe  25th  of  March;  but  by  the  time  of  the 
Niceiie  council  it  had  gone  backward  to  the  21ft. 
The  caufe  of  the  error  was  not  then  known  ;  but  in 
1582,  when  the  equinox  happened  on  the  nth  of 
March  it  was  thought  proper  to  give  the  kalendar  its 
laft  correction.  Pope  Gregory  XIII.  having  invited 
to  Rome  a  confiderable  number  of  mathematicians  and 
aftronomers,  employed  ten  years  in  the  examination  of 
their  fcveral  formulae;  and  at  laft  gave  the  preference  to 
that  of  Alofia  and  Antoninus  Lelius,  who  were  bro- 
thers. Ten  days  were  now  cut  off  in  the  month  of 
October,  and  the  4th  of  that  month  was  reckoned  the 
15th.  To  prevent  the  feafons  from  receding  in  time 
to  come,  he  ordained  that  one  day  fhould  be  added 
every  fourth  or  bilfextile  year  as  before  ;  and  that  the 
1600th  year  of  the  Christian  era,  and  every  fourth 
century  thereafter,  fhould  be  a  bifTextile  or  leap  year. 
One  day  therefore  is  10  be  intercalated  in  the  years 
2000,  2400,  2800,  &c.  but  in  the  other  centuries,  as 
1700,  1800,  1900,  2100,  &c.  it  is  to  be  fuppreiled 
and  thefe  are  to  be  reckoned  as  common  years.  Even 
this  correction,  however,  is  not  abfolntely  exact ;  but 
the  error  muft  be  very  inconfiderable,  and  fcarce  a- 
mounting  to  a  day  and  a  half  in  5000  years. 

The  commencement  of  the  year  has  been  deter-  Corn- 
mined  by  the  dare  of  fome  memorable  event  or  occur-  mencement 
rence,  fach  as  the  creation  of  the  world,  the  imiver-  °fthc  ycaiV 
fal  deluge,  a  conjunction  of  planets,  the  incarnation  of 
our  Saviour,  &c.  and  of  courfe  has  been  referred  to 
different  points  in  the  ecliptic.  The  Cbaldasan  ar.d 
the  Egyptian  years  were  dated  from  the  autumnal 
equinox.  The  tcclefhftical  year  of  the  Jews  began  in 
the  fpnng;  bin  in  civil  affairs,  they  retained  the  epoch 
of  the  Egyptian  year.  The  ancient  Chinefe  reckoned 
from  the  new  moon  neareft  to  the  middle  of  Aquarius; 
but,  according  to  fome  recent  accounts,  the  beginning 
of  their  year  was  transferred  (B.  C.  1740)  to  the  new 
moon  neareft  i<>  the  winter  folftice.  This  likewife  is 
the  date  of  the  Japanefe  year.  Diemfchid,  or  Gem- 
fchid,  king  of  Pcrfia,  obferved,  on  the  day  of  his  pub- 
lic entry  into  Perfepolis,  that  the  fun  entered  into 
Aries.  In  commemoration  of  this  fortunate  event  and 
coincidence,  he  ordained  the  beginning  of  the  year  to 
be  removed  from  the  autumnal  to  the  vernal  equinox. 
This  epoch  was  denominated  Neuruz,  viz.  new-day  ; 
and  is  ftill  celebrated  with   great  pomp  and  feftivity, 
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(See  Epochs).  The  ancient  Swedidi  year  commen- 
ced at  [he  winter  folflice,  or  rather  at  the  time  of  the 
lull's  appearance  in  the  horizon,  after  an  abfence  of 
about  40  days.  The  feaft  of  this  epoch  was  folemnifed 
on  the  20th  day  after  the  folftice.  Some  of  the  Gre- 
cian ftates  competed  from  the  vernai,  fome  from  the 
autumnal  equinox,  and  others  from  the  fummer  tropic. 
The  year  of  Romulus  commenced  in  March,  and  that 
of  Numa  in  January.  The  Turks  and  Arabs  date  the 
year  from  the  16th  of  July  and  the  American  In- 
dians reckon  from  the  firft  appearance  of  the  new 
moon  of  the  vernal  equinox.  The  church  of  Rome 
his  fixed  new-year's-day  on  the  Sunday  that  corre- 
fponds  with  the  full  moon  of  the  fame  feafon.  The 
Venetians,  Florentines,  and  Pifans  in  Italy,  and  the 
inhabitants  of  Treves  in  Germany,  begin  the  year  ac 
the  vernal  equinox.  The  ancient  clergy  reckoned 
from  the  25th  of  March;  and  this  method  was  cbferv- 
ed  in  Britain,  until  the  introduction  of  the  new  flyle 
(A.  D.i 752);  after  which  the  year  commenced  on 
the  1  ft  day  of  January. 

Belides  the  natural  divifions  of  time  arifing  imme- 
diately from  the  revolutions  of  the  heavenly  bodies, 
there  are  others  formed  from  fome  of  the  lefs  ob- 
vious confequences  of  thefe  revolutions,  which  are 
called  cycles,  from  the  Greek  xv*\(&,,  a  circle.  The 
moft  remarkable  of  thefe  are  the  following. 

1.  The  cycle  of  the  fun  is  a  revolution  of  28  years, 
in  which  time  the  days  of  the  months  return  again  to 
the  fame  days  of  the  week  ;  the  fun's  place  to  the  fame 
figns  and  degrees  of  the  ecliptic  on  the  fame  months 
and  days,  fo  as  not  to  differ  one  degree  in  100 
years;  and  the  leap-years  begin  the  fame  courfe 
over  again  with  refpecl:  to  the  days  of  the  week 
on  which  the  days  of  the  months  fall.  The  cycle  of 
the  moon,  commonly  called  the  golden  number,  is  a  re- 
volution of  19  years;  in  which  time  the  conjunctions, 
oppofitions,  and  other  afpeefs  of  the  moon,  are  within 
an  hour  and  a  half  of  being  the  fame  as  they  were  on 
the  fame  days  of  the  months  19  years  before.  The  in- 
difiion  is  a  revolution  of  15  years,  ufed  only  by  the 
Romans  for  indicating  the  times  of  certain  payments 
made  by  the  fubjects  to  the  republic  :  It  was  eftablifhed 
by  Conftamine,  A.  D.  312. 

The  year  of  our  Saviour's  birth,  according  to  the 
vulgar  era,  was  the  9th  year  of  the  folar  cycle,  the 
firft  year  of  the  lunar  cycle ;  and  the  312th  year  after 
his  birth  was  the  firft  year  of  the  Roman  indication. 
Therefore,  to  find  the  year  of  the  folar  cycle,  add  9 
to  any  given  year  of  Chrift,  and  divide  the  fum  by  28, 
the  quotient  is  the  number  of  cycles  elapfed  fince  his 
birth,  and  the  remainder  is  the  cycle  for  the  given  year  ; 
If  nothing  remains,  the  cycle  is  28.  To  find  the  lunar 
cycle,  add  one  to  the  given  year  of  Chrift,  and  divide 
the  fum  by  19 ;  the  quotient  is  the  number  of  cycles 
elapfed  in  the  interval,  and  the  remainder  is  the  cycle 
for  the  given  year:  If  nothing  remains,  the  cycle  is  19. 
Laftly,  fubtract  312  from  the  given  year  of  Chrift, 
and  divide  the  remainder  by  1 5  ;  and  what  remains  af- 
ter this  diviuon  is  the  indiclion  for  the  given  year:  If 
nothing  remains,  the  indi&ion  is  15. 

Although  the  above  deficiency  in  the  lunar  circle  of 
an  hour  and  an  half  every  19  years  be  but  fmall,  yet  in 
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time  it  becomes  fo  fenfible  as  to  make  a  whole  natural 
day  in  310  years.  So-thar,  although  this  cycle  be  of 
nfe,  when  the  golden  numbers  are  rightly  placed  againft 
the  days  of  the  monihs  in  the  kalendar,  as  in  the  Com- 
mon Prayer  Books,  for  finding  the  days  of  the  mean 
conjunctions  or  oppofitions  of  the  fun  and  moon,  and 
confequently  the  time  of  Eafter;  it  will  only  ferve  for 
310  years,  old  (tile.  For  as  the  new  and  full  moons  an- 
ticipate a  day  in  that  time,  the  golden  numbers  onght 
to  be  placed  one  day  earlier  in  the  kalendar  for  the 
next  310  years  to  come.  Thefe  numbers  were  rightly 
placed  again  the  days  of  new  moon  in  the  kalendar,  by 
the  council  of  Nice,  A.  D.  325;  but  the  anticipation, 
which  has  been  neglected  ever  fince,  is  now  grown  al- 
moft  into  5  days:  And  therefore  all  the  golden  num- 
bers ought  now  to  be  placed  five  days  higher  in  the  ka- 
lendar for  the  old  ftile  than  they  were  at  the  time  of  the 
faid  council ;  or  6  days  lower  for  the  new  ftyle,  becaufe 
at  prefent  it  differs  11  days  from  the  olch  30 

In  the  firft  of  the  following  tables  the  golden  numbers  To  find  tin 
under  the  months  Rand  againft  the  days  of  new  moon  in  golden 
the  left-hand  column,  for  the  new -ftyle;  adapted  numl3er' 
chiefly  to  the  fecond  year  after  leap-year,  as  being  the 
neareft  mean  for  all  the  four;  and  will  ferve  till  the 
year  1900.  Therefore  to  find  the  day  of  new  moon  in 
any  month  of  a  given  year  till  that  time,  look  for  the 
golden  number  of  that  year  under  the  defired  month, 
and  againft  it  you  have  the  day  of  new  moon  in  the  left 
hand  column.  Thus,  fuppofe  it  were  required  to  find 
the  day  of  new  moon  in  September  1789  ;  the  golden 
number  for  that  year  is  4,  which  I  look  for  under  De- 
cember, and  right  againft  it  in  the  left-hand  columnyou 
will  find  17,  which  is  the  day  of  new  moon  in  that 
month.  N.  B.  If  all  the  golden  numbers,  except  17, 
and  6,  were  fet  one  day  lower  in  the  table,  it  would 
ferve  from  the  beginning  of  the  year  1900  till  the  end 
of  the  year  2199.  The  table  at  the  end  of  this  fection 
fhowsthe  golden  number  for  4000  years  after  the  birth 
of  Chrift,  by  looking  for  the  even  hundreds  of  any 
given  year  at  the  left-hand,  and  for  the  reft  to  make 
up  that  year  at  the  head  of  the  table;  and  where  the 
columns  meet,  you  have  the  golden  number  (which  is 
the  fame  both  in  old  and  new  ftyle)  for  the  given  year. 
Thus,  fuppofe  the  golden  number  was  wanted  for  the 
year  1 789  ;  look  for  1700  at  the  left-hand  of  the  table, 
and  for  89  at  the  top  of  it;  then  guiding  your  eye  down- 
ward from  89  to  over-againft  1700,  you  will  find  4, 
wheh  is  the  golden  number  for  that  year. 

But  becaufe  the  lunar  cycle  of  19  years  fometimes 
includes  five  leap-years,  and  at  ether  times  only  four, 
this  table  will  fometimes  vary  a  day  from  the  truth  in 
leap-years  after  February.  And  it  is  impoffible  to  have 
one  more  correct,  unlefs  we  extend  it  to  four  times  ip 
or  76  years;  in  which  there  are  19  leap-years  without 
a  remainder.  But  even  then  to  have  it  of  perpetual 
ufe,  it  mu ft  be  adapted  to  the  old  ftyle;  becaufe,  in  e- 
very  centurial  year  not  divifible  by  4,  the  regular  courfe 
of  leap-years  is  interrupted  in  the  new,  as  will  be  the 
cafe  in  the  year  1800.  ,x 

2.  The  cycle  of  Rafter,  alfocalled  the  Diony fan  period,  Dionyfian 
is  a  revolution  of  532  years,  found  by  multiplying  the  period,  o* 
folar  cycle  28  by  the  lunar  cycle  19.    If  the  new  moons  cycle  of 
did  not  anticipate  upon  this  cycle,  Eafter-day  would  al-  Eafter° 
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always  be  the  Sunday  next  after  the  firft,  fall  moon 
which  follows  the  2ilt  of  March.  But,  on  account  of 
the  above  anticipation,  to  which  no  proper  regard  was 
had  before  chelate  alteration  of  the  ftyle,  the  ecclefi- 
aftic  Ealter  has  feveral  times  been  a  week  different 
from  the  true  Eafter  within  this  lafl  century:  which 
inconvenience  is  now  remedied  by  making  the  table, 
which  ufed  to  find  Eafter  for  ever,  in  the  Common 
Prayer  Book,  of  no  longer  ufe  than  the  lunar  difference 
from  the  new  ftyle  will  admit  of. 

The  eariieft  Eafter  pofllble  is  the  22d  of  March,  the 
late  ft  the  2>th  of  April.  Within  thefe  limits  are  35 
days,  and  the  number  belonging  to  each  of  them  is  call- 
ed the  ntnuber  of  dlrefticm  ;  becaufe  thereby  the  time 
of  Eafter  is  found  for  any  given  year. 

The  firft  feven  letters  of  the  alphabet  are  commonly 
placed  in  the  annual  almanacs,  to  mow  on  what  days 
of  the  week  the  days  of  the  months  fall  throughout 
the  year.  And  becaufe  one  of  thofe  feven  letters  muft 
neceffirily  ftand  againft  Sunday,  it  is  printed  in  a  ca- 
pital form,  and  called  the  dominical  letter ;  the  other 
fix  being  inferted  in  fmall  characters,  to  denote  the  0- 
ther  fix  days  of  the  week.  Now,  fince  a  common  Julian 
year  contain  365  days,  if  this  number  be  divided  by  7 
(the  number  of  days  in  a  week)  there  will  remain  one 
day.  If  there  had  been  no  remainder,  it  is  plain  the 
year  would  conftantly  begin  on  the  fame  day  of  the 
week:  but  fince  one  remains,  it  is  plain,  that  the  year 
muft  begin  and  end  on  the  fame  day  of  the  week  ;  and 
therefore  the  next  year  will  begin  on  the  day  following. 
Hence,  when  January  begins  on  Sunday,  A  is  the  do- 
minical or  Sunday  letter  for  that  year :  Then,  becaufe 
the  next  year  begins  on  Monday,  the  Sunday  will  fall 
on  the  feventh  day,  to  which  is  annexed  the  feventh  let- 
ter G,  which  therefore  will  be  the  dominical  letter  for 
all  that  year  :  and  as  the  third  year  will  begin  on  Tuef- 
day,  the  Sunday  will  be  on  the  fixth  day  ;  therefore  F 
will  be  the  Sunday  letter  for  that  year.  "Whence  it  is 
evident,  that  the  Sunday  letters  will  go  annually  in  a 
retrograde  order,  thus,  G,  F,  E,  D,  C,  B,  A.  And, 
in  the  courfe  of  feven  years,  if  they  were  all  common 
ones,  the  fame  days  of  the  week  and  dominical  letters 
would  return  to  the  fame  days  of  the  months.  But 
becaufe  there  are  366  days  in  a  leap-year,  if  this  num- 
ber be  divided  by  7,  there  will  remain  two  days  over 
and  above  the  52  weeks  of  which  the  year  confifts. 
And  therefore,  if  the  leap-year  begins  on  Sunday,  it 
will  end  on  Monday  ;  and  the  next  year  will  begin  on 
Tuefday,  the  firft  Sunday  whereof  muft  fall  on  the  fixth 
of  January,  to  which  is  annexed  the  letter  F,  and  not 
G?  as  in  common  years.     By  this  means,  the  leap-year 


returning  every  fourth  year,  the  order  of  the  domini- 
cal letter  is  interrupted  ;  and  the  feries  cannot  return  to 
its  firft  ftate  till  after  four  times  feven,  or  28  years; 
and  then  the  fame  days  of  the  months  return  in  order 
to  the  fame  days  of  the  week  as  before. 
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33 
Julian  pc-        From   the    multiplication  of  the  folar  cycle  of  28 

riod.  years  into  the  lunar  cycle  of  19  years,  and  the  Roman 

indietion  of  15  years,  ariies  the  great  Julian  period, 
confiding  of  7980  years,  which  had  its  beginning  764 
years  before  Strauchius's  fuppofed  year  of  the  creation 
(for  no  later  could  all  the  three  cycles  begin  together), 
and  it  is  not  yet  completed  :  And  therefore  it  includes 
all  other  cycles,  periods,  and  eras.  There  is  but  one 
year  in  the  whole  period  that  has  the  fame  numbers  for 
the  three  cycles  of  which  it  is  made  up:  And  there- 
fore, if  hiftorians  had  remarked  in  their  writings  the 
cycles  of  each  year,  there  had  been  no  difpute  about 
, .  the  time  of  any  action  recorded  by  them. 
"Tofindthe  The  Dionyfian  or  vulgar  era  of  Chrift's  birth  was 
year  of  the  about  the  end  of  the  year  of  the  Julian  period  4713  : 
Julian  pe-  and  confequently  the  fir  ft  year  of  his  age,  according  to 
that  account,  was  the  4714th  year  of  the  faid  period. 
Therefore,  if  to  the  current  year  of  Chrift  we  add 
4713,  the  fum  will  be  the  year  of  the  Julian  period. 
So  the  year  1789  will  be  found  to  be  the  6502d  year 
of  that  period.  Or,  to  find  the  year  of  the  Julian 
period  anf/we-ring  to  any  given  year  before  the  firit  year 
of  Chrift,  fubtracT:  the  number  of  that  given  year  from 
4471,  and  the  remainder  will  be  the  year  of  the  Julian 
period.  Thus,  the  year  585  before  the  firft  year  of 
Chrift)  which  was  the  584th  before  his  birth)  was  the 
4129th  year  of  the  faid  period.     Laftly,  to  find  the 
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cycles  of  the  fun,  moon,  and  indiction  for  any  given 
year  of  this  period,  divide  the  given  year  by  28,  19, 
and  15;  the  three  remainders  will  be  the  cycles  fought, 
and  the  quotients  the  numbers  of  cycles  run  fince  the 
beginning  of  the  period.  So  in  the  above  4714th  year 
of  the  Julian  period,  the  cycle  of  the  fun  was  10,  the 
cycle  of  the  moon  2,  and  the  cycle  of  the  indiction  4  ; 
the  folar  cycle  having  run  through  168  courfes,  the  lu- 
nar 248,  and  the  indiction  314. 

The  vulgar  era  of  Chrift's  birth  was  never  fettled  y 
till  the  year  527,  when  Dionyiins  Exiguus,  a  Roman  chrift's 
abbot,  fixed  it  to  the  end   of  the   4713th  year  of  the  birth  -whes 
Julian  period,  which  was  four  years  too  late  ;   for  our  fettled. 
Saviour   was   born  before  the   death  of    Herod,  who 
fought  to   kill  him   as   foon  as  he  heard  of  his  birth. 
And,  according  to  the  teftimony  of  Jofephus  [i?.  xvii. 
ch.  8.),  there  was  an  eclipfe  of  the  moon  in  the  time 
of  Herod's  laft  illnefs ;  which  eclipfe  appears   by  our 
aftronomical  tables  to  have  been  in  the  year  of  the  Ju- 
lian period  4710,  March  13th,  at   3  hours  paft  mid- 
night, at  Jernfalein.     Now,  as  our  Saviour  muft  have 
been  born  fome  months  before  Herod's  death,  fince  in 
the  interval  he  was  carried  into  Egypt,  the  laleft  time 
in  which  we  can  fix  the  true  sera  of  his  bi-nh  is  abouc 
the  end  of  the  4709th  year  of  the  Julian  period.  „(l 

As  there  are  certain  fixed  points  in  the  heavens  from  Eras  or  E- 
which  aftronomers  begin  their  computations,  fo  there  pochs. 

are 
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ire  Certain  points  of  time  from  which  hiftorians  begin 
to  reckon  ;  and  thefe  points  or  roots  of  time  are  called 
eras  or  epochs.  The  molt  remarkable  eras  are,  thofe 
of  the  Creation,  the  Greek  Olympiads,  the  building 
of  Rome,  the  era  or  Nabonalur,  the  death  of  Alex- 
ander, the  birth  of  Chrift,  the  Arabian  Hegira,  and 
the  Perfian  Jefdegird  :  All  which,  together  with  fe- 
veral  others  of  lefs  note,  have  their  beginnings  fixed 
by  chronologers  to  the  years  of  the  Julian  period, 
to  the  age  of  the  world  at  thofe  times,  and  to  the  years 
before  and  after  the  year  of  Chrift's  birth. 
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Hiftoric  Having  thus  treated,  as  fully  as  our  limits  will  ad- 

chronology  m\X)  0f  tiie  various  divifions  of  time,  we  mult  now  con- 
fider  the  fecond  part  of  chronology,  viz.  that  which 
more  immediately  relates  to  hiltory,  and  which  has 
already  been  obferved  to  have  the  four  following  foun- 
dations :  I.  Aftronomical  obfervations,  particular- 
ly of  eclipfes.  2.  The  teftimonies  of  credible  au- 
thors. 3.  Epochs  in  hiflory  univerfally  allowed  to  be 
true.  4.  Ancient  medals,  coins,  monuments,  and  in- 
fcriptions.  We  flu  11  confider  thefe  four  principal 
parts  in  the  order  they  here  {land. 
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Of  eclipfes  It  is  with  great  reafon  that  the  eclipfes  of  the  fun 
cf  the  fun  am}  moon,  and  the  afpects  of  the  other  planets,  have 
and  moon.  Deen  cai]e^  public  and  celeltial  characters  of  the  times, 
as  their  calculations  afford  chronologers  infallible  proofs 
of  the  precife  epochs  in  which  a  great  number  of  the 
mot  fignal  events  in  hiftory  have  occurred.  So  that 
in  chronological  matters  we  cannot  make  any  great 
•progrefs,  if  we  are  ignorant  of  the  ufe  of  aitronomic 
tables,  and  the  calculation  of  eclipfes.  The  ancients 
regarded  the  latter  as  prognoltics  of  the  fall  of  em- 
pires, of  the  lofs  of  battles,  of  the  death  of  monarchs, 
ire.  And  it  is  to  this  fuperftition,  to  this  wretched 
ignorance,  that  we  happily  owe  the  vaft  labour  that 
hiftorians  have  taken  to  record  fo  great  a  number  of 
them.  The  moft  able  chronologers  have  collected 
them  with  {till  greater  labour.  Calvifius,  for  example, 
founds  his  chronology  on  144  eclipfes  of  the  fun,  and 
127  of  the  moon,  that  he  fays  he  had  calculated.  The 
grand  conjunction  of  the  two  fuperior  planets,  Saturn 
and  Jupiter,  which,  according  to  Kepler,  occurs  once 
in  800  years  in  the  fame  point  of  the  zodiac,  and  which 
has  happened  only  eight  times  fince  the  creation  (the 
laft  time  in  the  month  of  December  (t6o3),  may  alfo 
furnifli  chronology  with  inconteftable  proofs.  The 
fame  may  be  faid  of  the  tranlit  of  Venus  over  the  fun, 
which  has  been  obferved  in  our  days,  and  all  the  other 
uncommon  pofitions  of  the  planets.  But  among  thefe 
celeltial  and  natural  characters  of  times,  there  are  alfo 
fome  that  arc  named  civil  or  artificial,  and  which, 
neverthelefs,  depend  on  aftronomic  calculation. 

Such  are  the  folar  and  lunar  cycles  ;  the  Roman 
indiction;  the  feaft  of  Eafter  ;  the  biifcxtile  year ;  the 
jubilees;  the  fabbatic  years ;  the  combats  and  Olym- 
pic games  of  the  Greeks;  and  hegira  of  the  Maho- 
metans, ire.  And  to  thefe  may  be  added  the  periods, 
eras,  epochs,  and  years  of  different  nations,  ancient 
and  modern.  We  (hall  only  remark  on  this  occafion, 
that  the  period  or  era  of  the  Jews  commences  with 
the  creation  of  the  world  ;  that  of  the  ancient  Romans 


with  the  foundation  of  the  city  of  Rome  3  that  of  tha 
Greeks  at  the  eftablifliment  of  the  Olympic  games; 
that  of  Nebuchadnezzar,  with  the  advancement  of 
the  fir  ft  king  of  Babylon  to  the  throne;  the  Yezdc- 
gerdic  years,  with  the  laft  king  of  the  Perfians  of 
that  name  ;  the  hegira  of  the  Turks  with  the  flight 
of  Mahomet  from  Mecca  to  Medina,  ire.  The-  year 
of  the  birth  of  Chrift  was  the  4713th  year  of  the 
Julian  period,  according  to  the  common  method  of 
reckoning.  Aftronomical  chronology  teaches  us  to 
calculate  the  precife  year  of  the  Julian  period  in  which 
each  of  thefe  epochs  happened. 

II. 
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The  teftimony  of  authors  is  the  fecond  principal  Of  the  tei> 
part  of  hiftoric  chronology.  Though  no  man  what-  timonyof 
ever  has  a  right  to  pretend  to  infallibility,  or  to  authors. 
be  regarded  as  a  facred  oracle,  it  would,  however, 
be  making  a  very  unjuft  judgment  of  mankind,  to 
treat  them  all  as  dupes  or  impoltors  ,  and  it  would  be 
an  injury  offered  to  public  integrity,  were  we  to  doubt 
the  veracity  of  authors  univerfally  eftcemed,  and  of 
facts  that  are  in  themfelves  right  worthy  of  belief.  It 
would  be  even  a  kind  of  infatuation  to  doubt  that 
there  have  been  fuch  cities  as  Athens,  Sparta,  Rome, 
Carthage,  ire.  or  that  Xerxes  reigned  in  Perfia,  and 
Auguftus  in  Rome  :  whether  Hannibal  ever  was  in  Ita- 
ly ;  or  that  the  emperor  Conftantine  built  Conltantino- 
pie,  ire.  The  unanimous  teftimony  of  the  molt  re- 
sectable hiftorians  will  not  admit  any  doubt  of  thefe 
matters.  When  an  hiftorian  is  allowed  to  be  com- 
pletely able  to  judge  of  an  event,  and  to  have  no  in- 
tent of  deceiving  by  his  relation,  his  teftimony  is  irre- 
cufable.  But  to  avoid  the  danger  of  adopting  error 
for  truth,  and  to  be  fatisfied  of  a  fad  that  appears 
doubtful  in  hiftory,  we  may  make  ufe  of  the  four  fol- 
lowing rules,  as  they  are  founded  in  reafon. 

1.  We  ought  to  pay  a  particular  regsrd  to  the 
teftimonies  of  thofe  who  wrote  at  the  fame  time  the 
events  happened,  and  that  have  not  been  contradicted 
by  any  cotemporary  author  of  known  authority.  Who 
can  doubt,  for  example,  of  the  truth  of  the  facts  re- 
lated by  admiral  Anfon,  in  the  hiftory  of  his  voyage 
round  the  world  ?  The  admiral  faw  all  the  facts  there 
mentioned  with  his  own  eyes,  and  publifhed  his  book 
when  two  hundred  companions  of  his  voyage  were 
{till  living  in  London,  and  could  have  contradicted 
him  immediately,  if  he  had  given  any  falfe  or  exag- 
gerated relations. 

2.  After  the  cotemporary  authors,  we  fhould  give 
more  credit  to  thofe  who  lived  near  the  time  the  events 
happened,  than  thofe  who  lived  at  a  diftance. 

3.  Thofe  doubtful  hiftories,  which  are  related  by 
authors  that  arc  but  little  known,  can  have  no  weight  if 
they  are  at  variance  with  reafon, or  eftablifhed  tradition. 

4.  We  mult  diltrult  the  truth  of  a  hiltory  that  is  re- 
lated by  modern  authors,  when  they  do  not  agree  a- 
mong  themfelves  in  feveral  circumflances,  nor  with 
ancient  hiftorians,  who  are  to  be  regarded  as  original 
fources.  We  fliould  efpecially  doubt  the  truth  of  thofe 
brilliant  portraits,  that  are  drawn  at  plcafure  by  fuch 
as  never  knew  the  perfons  they  are  intended  for,  and 
even  made  feveral  centuries  after  their  deceafe. 

The  molt  pure  and  moft  fruitful  fource  of  ancient 

hiftory 
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hi  (lory  is  doubtlefs  to  be  found  in  the  Holy  Bible.  Let 
us  here  for  a  moment  ceafe  to  regard  it  as  divine,  and 
let  ns  prefume  to  confider  it  as  a  common  hiftory. 
Now,  when  we  regard  the  writers  of  the  books  of  the 
Old  Teflament,  and  confider  them  fometimes  as  au- 
thors, fometimes  as  ocular  witnefTes,  and  fometimes 
as  resectable  hiftorians  ;  whether  we  reflect  on  the 
fimplicity  of  the  narration,  and  the  air  of  truth  that 
is  there  conftantly  vifiblc  ;  or,  when  we  confider  the 
care  that  the  people,  the  governments,  and  the 
learned  men  of  all  ages,  have  taken  to  preferve  the 
true  text  of  the  Bible  ;  or  that  we  have  regard  to  the 
happy  conformity  of  the  chronology  of  the  holy  fcrip- 
lares  with  that  of  profane  hiftory  :  or,  if  we  obferve 
the  admirable  harmony  that  is  between  thefe  books 
and  the  mod  refpectable  hiftorians,  as  Jofephus  and 
others  :  and  laftly,  when  we  confider  that  the  books 
of  the  holy  fcripture  furnifh  us  alone  with  an  accurate 
hiftory  of  the  world  from  the  creation,  through  the 
line  of  patriarchs,  kings,  judges,  and  princes  of  the 
Hebrews  ;  and  that  we  may,  by  its  aid,  form  an  al- 
inoft  intire  feries  of  events  down  to  the  birth  of 
Chrift,  or  the  time  of  Auguftus,  which  comprehends  a 
{pace  of  about  4000  years,  fame  fmall  interruptions 
excepted,  and  which  are  ealily  fupplied  by  profane 
hiftory:  when  all  thefe  reflections  are  juttly  made, 
we  muft  conftantly  allow  that  the  fcriptures  form 
a  book  which  merits  the  firft  rank  among  all  the 
fources  of  ancient  hiltory.  It  has  been  objected,  that 
this  book  contains  contradictions  ;  but  the  molt  able 
interpreters  have  reconciled  thefe  feeming  contradic- 
tions. It  has  been  faid,  that  the  chronology  of  the 
Hebrew  text  and  the  Vulgate  do  not  agree  with  the 
chronology  of  the  verfion  of  the  Septuagint ;  but  the 
founded  critics  have  fhown  that  they  may  be  made  to 
agree.  It  has  been  obferved,  moreover,  that  the 
fcriptures  abound  with  miracks  and  prodigies j  but 
they  are  miracles  that  have  really  happened  :  and 
what  ancient  hiftory  is  there  that  is  not  filled  with 
miracles,  and  other  marvellous  events  ?  And  do  we  for 
that  reject  their  authority  ?  Cannot  the  true  God  be 
fuppofed  to  have  performed  thofe  miracles  which 
Pagan  hiftorians  have  attributed  to  their  falfe  divini- 
ties ?■  Muft  we  pay  no  regard  to  the  writings  of 
Livy,  becaufe  his  hiftory  contains  many  fabulous  re- 
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40  The  epochs  form  the  third  principal  part  of  chro- 

Epochs.  no]0gy.  Thefe  are  thofe  fixed  points  in  hiftory  that 
have  never  been  contefted,  and  of  which  there  can, 
in  fact,  be  no  doubt.  Chronologers  fix  on  the  events 
that  are  to  ferve  as  epochs,  in  a  manner  quite  arbi- 
trary; but  this  is  of  little  confequence,  provided  the 
dates  of  thefe  epochs  agree,  and  that  there  is  no  con- 
tradiction in  the  fads  themfelves.  When  we  come 
to  treat  exprefsly  on  hiftory,  we  fhall  mention,  in  our 
progrefs,  all  the  principal  epochs, 

IV. 

Medals  &g.  Medals,  monuments,  and  inicriptions,  form  the 
fourth  and  laft  principal  part  of  chronology.  It  is 
fcarce  more  than  150  years  fince  clofe  application  has 
been  made  lotheftudy  of  thefe  ;  and  we  owe  to  the 
celebrated  Spanheim  the  greateft  obligations,  for  the 


progrefs  that  is  made  in  this  method  :  his  excel* 
lent  work,  De  prajiar.tia  et  ufu  numifmatmn  anti* 
quorum,  has  fhown  the  great  advantages  of  it;  and 
it  is  evident  that  thefe  monuments  are  the  moft  au- 
thentic witnefTes  that  can  be  produced.  It  is  by  the 
aid  of  medals  that  M.  Vailant  has  compofed  his  judi- 
cious hiftory  of  the  kings  of  Syria,  from  the  time  of 
Alexander  the  Great  to  that  of  Pornpey  :  they  have 
been,  moreover,  of  the  greateft  fervice  in  elucidating 
all  ancient  hiftory,  cipecially  that  of  the  P\.omans  ;  and 
even  fometimes  that  of  the  middle  age.  Their  ufe  is. 
more  fully  fpoken  of  in  the  article  Medals.  What 
we  here  fay  of  medals,  is  to  be  understood  equally,  in 
its  full  force,  of  ancient  inferiptions,  and  of  all  other 
authentic  monuments  that  have  come  down  to  us. 

Every  reader,  endowed  with  a  juft  difcernment 
will  readily  allow  that  thefe  four  parts  of  chronology 
afford  clear  lights,  and  are  excellent  guides  to  con- 
dud  us  through  the  thick  darknefs  of  antiquity.  That 
impartiality,  however,  which  directs  us  to  give  a 
faithful  relation  of  that  which  is  true  and  falfe,  of  the 
certainty  and  uncertainty  of  all  the  fciences,  obliges 
us  here  freely  to  confefs,  that  thefe  guides  are  not  in- 
fallible, nor  the  proofs  that  they  afford  mathematical 
demonltrations.  In  fact,  with  regard  to  hiftory  in 
general,  and  ancient  hiftory  in  particular,  fomething 
muft  be  always  left  to  conjecture  and  hiftoric  faith.  It 
would  be  an  offence  againft  common  probity,  were 
we  to  fuffer  ourfelves  to  pafs  over  in  filence  thofe 
objections  which  authors  of  the  greateft  reputation, 
have  made  againft  the  certainty  of  chronology.  We 
fhall  extract  them  from  their  own  works  ;  and  we 
hope  that  their  is  no  magiftrate,  theologian,  or  pub- 
lic profeffor  in  Europe,  who  would  be  mean  enough 
to  accufe  us  of  a  crime,  for  not  unworthily  difguifing 
the  truth. 

1.  The  prodigious  difference  there  is  between  thc- 
Septuagint  Bible  and  the  Vulgate,  in  point  of  chrono- 
logy, occafions  an  embarrafTment,  which  is  the  more 
difficult  to  avoid  as  we  cannot  pofitively  fay  on  which 
fide  the  error  lies.  The  Greek  Bible  counts,  for  ex- 
ample, from  the  creation  of  the  world  to  the  birth  of 
Abraham,  1500  years  more  than  the  Hebrew  and  La- 
tin Bibles,  &c.  2.  How  difficult  is  it.  to  alcertain  the 
years  of  the  judges  of  the  Jewifh  nation,  in  the  Bible  ,? 
What:  darknefs  is  fpread  over  the  fncceffion  of  the 
kings  of  Judah  and  Ifrael  ?■  The  calculation  of  time  is 
there  fo  inaccurate,  that  the  fcripture  never  marks  if 
they  are  current  or  complete  years.  For  we  cannot 
fuppofe  that  a  patriarch,  judge,  or  king,  lived  ex- 
actly 60,  90,  ico,  01  969  years,  without  any  odd 
months  or  days.  3.  The  different  names  that  the 
Affyrians,  Egyptains,  Perfians  and  Greeks,  have  gi-> 
ven  to  the  fame  prince,  have  contributed  not  a  little 
to  embarrafs  all  ancient  chronology.  Three  or  four 
princes  have  borne  the  name  of  Afluerus,  though  they 
had  alfo  other  names.  If  we  did  not  know  that  Na- 
bucodonofor,  Nabucodrofor,  and  Nabncolaffar,  wer§ 
the  fame  name,  or  the  name  of  the  fame  man,  we 
fhould  fcarcely  believe  it.  Sargon  is  Senacherib  ; 
Ozias  is  Azarras;  Sedecias  is  Mathanias;  Joachas  is 
alfo  called  Sellum  ;  Afaraddon,  which  is  pronounced 
indifferently  Efarhaddon  and  Afarhaddon,  is  called 
Afenaphar  by  the  Cuthseans  ;  and  by  an  oddity  of  which 
we  do  not  know  the  origin,  Sardanapalus  is  called 
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by  the  Greeks  Tenos  Concoleros.  4.  There  remain 
to  us  but  few  monuments  of  the  firft  monarchs  of  the 
world.  Numberlefs  books  have  been  loft,  and  thofe 
which  have  came  down  to  us  are  mutilated  or  altered 
by  tranfcribers.  The  Greeks  began  to  write  very 
late.  Herodotus,  their  firft  hiftorian,  was  of  a  credu- 
lous difpofition,  and  believed  all  the  fables  that  were 
related  by  the  Egyptain  priefts.  The  Greeks  were 
in  general  vain,  partial,  and  held  no  nation  in  efteem 
but  their  own.  The  Romans  were  ftill  more  infatu- 
ated with  notions  of  their  own  merit  and  grandeur, 
their  hiftorians  were  altogether  as  unjufl  as  was  their 
fenate,  toward  other  nations  that  were  frequently  far 
more  refpecfable.  5.  The  eras,  the  years,  the  periods 
and  epochs,  were  not  the  fame  in  each  nation  ;  and 
they,  moreover,  began  at  different  feafons  of  the  year. 
All  this  has  thrown  fo  much  obfcurity  over  chronolo- 
gy, that  it  appears  to  be  beyond  all  human  capacity 
totally  to  difperfe  it. 

Chriftianity  itfelf  had  fubfifted  near  1200  years, 
before  they  knew  precifely  how  many  years  had 
paffed  fince  the  birth  of  our  Saviour.  They  faw 
clearly  that  the  vulgar  era  was  defective,  but  it  was 
a  long  time  before  they  could  comprehend  that  it  re- 
quired four  whole  years  to  make  up  the  true  period. 
Abbe  Denis  the  Little,  who  in  the  year  532  was 
the  firft  among  the  Christians  to  form  the  era  of  that 
grand  epoch,  and  to  count  the  years  from  that  time, 
in  order  to  make  their  chronology  altogether  Chri- 
ftian,  erred  in  his  calculation,  and  led  all  Europe  into 
his  error.  They  count  132  contrary  opinions  of  diffe- 
rent authors  concerning  the  year  in  which  the  Meffiah 
appeared  on  the  earth.  M.  Vallemont  names  64  of 
them,  and  all  celebrated  writers.  Among  all  thefe 
authors,  however,  there  is  none  that  reckon  more 
ths.n  7000,  norlefs  than  3700  years.  But  even  this 
difference  is  enormous.  The  mod  moderate  fix  the 
birth  of  Chrift  in  the  4000th  year  of  the  world.  The 
reafons,  however,  on  which  they  found  their  opinion, 
appear  to  be  fufficiently  arbitrary. 

Be  thefe  matters,  however,  as  they  may,  the 
wifdom  of  Providence  has  fo  difpofed  all  things, 
that  there  remain  fufficient  lights  to  enable  us  nearly 
to  connect  the  feries  of  events  :  for  in  the  firft  3000 
years  of  the  world,  where  profane  hiftory  is  defec- 
tive we  have  the  chronology  of  the  Bible  to  direct 
us  ;  and  after  that  period,  where  we  find  more  obfcu- 
rity in  the  chronology  of  the  holyfcriptures,  we  have, 
on  the  other  hand,  greater  lights  from  profane  au- 
thors. It  is  at  this  period  that  begins  the  time  which 
Varro  calls  hlfloric  :  as,  fince  the  time  of  the  Olym- 
piads, the  truth  of  fuch  events  as  have  happened 
ihines  clear  in  hiftory.  Chronology,  therefore,  draws 
its  principal  lights  from  hiftory  ;  and  in  return,  ferves 
it  as  a  guide.  Referring  the  reader,  therefore,  to 
the  article  History,  and  the  Chart  thereto  annexed, 
we  (hall  conclude  the  prefent  article  with 

^Chronological  Table  of  Remarkable  Events, 
Difcoveries,  and  Inventions,  from  the  Creation  to 
the  Tear  1789. 

Bcf.  Chrift. 

4008  The  creation  of  the  world,  and  Adam  and  Eve 
4007  The  birth  of  Cain,  the  firft  who  was  born  of  a 
woman. 


J017 
2352 

2247 


2237 


2234 
2188 

2CJ9 

1985 

1961 

1856 

1822 

1 715 

1635 

1574 
1571 

1556 
1555 


1546 
1515 


1503 
1496 

1493 

1490 


Enoch,  for  his  piety,  is  translated  to  heaven. 

The  old  world  is  deftroyed  by  a  deluge  which 
continued  377  days. 

The  tower  of  Babel  is  built  about  this  time  by 
Noah's  pofterity;  upon  which  God  miraculoufly 
confounds  their  language,  and  thus  difperfes 
them  into  different  nations. 

About  this  time,  Noah  is,  with  great  probability, 
fuppofed  to  have  parted  from  his  rebellious 
offspring,  and  to  have  led  a  colony  of  fome  of 
the  more  tractable  into  the  eaft, and  there  cither 
he,  or  one  of  his  fucceifors  to  have  founded  the 
ancient  Chinefe  monarchy. 

The  celeftial  obfervations  are  begun  at  Babylon, 
the  city  which  firft  gave  birth  to  learning  and 
the  fciences. 

Mifraim,  the  fon  of  Ham,  founds  the  kingdom 
of  Egypt,  which  lafted  1663  years,  down  to 
the  conqueft  of  Cambyfes,  in  525  before  Chrift. 

Ninus,  the  fon  of  Belus,  founds  the  kingdom  of 
Afiyria,  which  lafted  above  icoo  years,  and 
out  of  its  ruins  were  formed  the  Aflyrians  of 
Babylon,  thofe  of  Nineveh,  and  the  kingdom 
of  the  Medes. 

The  covenant  of  God  made  with  Abram,  when 
he  leaves  Haran  to  go  into  Canaan,  which  be- 
gin, the  430  years  of  fojourning. 

The  cities  of  Sodom  and  Gomorra  are  deftroyed 
for  their  wickednefs  by  fire  from  heaven. 

The  kingdom  ofArgos,  in  Greece,  begins  tin- 
der Inachus. 

Memnon,  the  Egyptain,  invents  the  letters. 

Prometheus  firft  ftruck  fire  from  flints. 

Jofeph  dies  in  Egypt. 

Aaron  born  in  Egypt ;  1490,  appointed  by  God 
firft  high-prieft  of  the  Ifraelites. 

Mofes,  brother  to  Aaron,  born  in  Egypt,  and 
adopted  by  Pharaoh's  daghter,  who  educates 
him  in  all  the  learning  of  the  Egyptains. 

Cecrops  brings  a  colony  of  Saites  from  Egypt 
into  Attica,  and  begins  the  kingdom  of  Athens 
in  Greece. 

Mofes  performs  a  number  of  miracles  in  Egypt; 
and  departs  from  that  kingdom,  together  with 
600,000  Ifraelites,  befides  children,  which  com- 
pleted the  430  years  of  fojourning.  They  mi- 
raculoufly  pafs  through  the  Red  Sea,  and 
come  to  the  defart  of  Sinai,  where  Mofes  re- 
ceives from  God,  and  delivers  to  the  people, 
the  Ten  Commandments,  and  the  other  laws, 
and  fets  up  the  tabernacle,  and  in  it  the  ark  of 
the  covenant. 

Scamander  comes  from  Crete  into  Phrygia,  and 
begins  the  kingdom  of  Troy. 

The  Ifraelites,  after  fojourning  in  the  wilder- 
nefs  forty  years,  are  led  under  Joflma  into  the 
land  of  Canaan,  where  they  fix  themfelves, 
after  having  fubdued  the  natives  ;  and  the  pe- 
riod of  the  fabbatical  year  commences. 

The  delude  of  Deucalion. 

The  council  of  Amphiclyons  eftablifhcd  at  Ther- 
mopylae. 

Cadmus  carried  the  Phenician  letters  into  Greece 
and  built  the  citadel  of  Thebes. 

Sparta  built  by  Lacedemon. 

1485 
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1485  The  firft    fhip  that  appeared    in  Greece    was 
brought  from  Egypt  by  Danatis,  who   arrived 
at    Rhodes,    and  brought   with  him  his  fifty 
daughters. 
1-480  Troy  built  by  Dardanus. 

j  452  The  Pentateuch,  or  five  firft  books   of  Mofes, 
are  written  in  the  land  of  Moab,  where  he  died 
the  year  following,  aged  no. 
j  406  Iron  is  , found    in   Greece,  from  the  accidental 

burning  of  the  woods. 
1344  The  kingdom  of  Mycenae  begins. 
3326  The  Ifthmian  games  inltituted  at  Corinth, 
3325  The  Egyptian  canicular  year  began  July  20th. 
1307  The  Olympic  games  inltituted  by  Pclops. 
1300  The  Lupercalia  inltituted. 
3294  The  firlt  colony  came  from  Italy  into  Sicily. 
1264  The  fecond  colony  came  from  Italy  into  Sicily. 
1252  The  city  of  Tyre  built. 
1243  A    colony    of  Arcadians  conducted  by  Evandcr 

in;o  Italy. 
1233  Carthage  founded  by  the  Tyrians. 
1225  The  Argonautic  expedition. 
1204  The  rape  of  Helen  by  Paris,  which  gave  rife  to 
the  Trojan  war,  ending  with  the  deftruclionof 
the  city  in  1 184. 
1 1 76  Salamis  in  Cyprus  built  by  Teuccr. 
1 1  52   Afcanius  builds  Alba  Longa. 
1 1 30  The  kingdom  of  Sicyon  ended, 
1124  Thebes  built  by  the  Boeotians. 
1 1 15  The  mariner's  compafs  known  in  China. 
1 104  The  expedition  of  the  Hrraclidas  into  Pelopon- 
nefus;  the  migration    of  the  Dorians  thither  j 
and  the  end  of  the  kingdom  or  Mycenas. 
1102  The  kingdom  of  Sparta  commenced. 
1070  The  kingdom  of  Athens  ended. 
1051  David  belieged  and  took  Jerufalem. 
1044  Migration  of  the  Ionian  colon  es. 
1008  The  Temple  isfolemnly  dedicated  by  Solomon, 
996  Solomon  prepared  a  fleet    on  the    Red  Sea    to 

fend  to  Ophir. 
986  Samosand  Utica  in  Africa  built. 
979  The  kingdom  of  Ifrael  divided. 
974  Jerufalem  taken  and  plundered  by  Shilhak  king 

of  Egypt. 
9TI   The  prophet  Elijah  flourifhed. 
894  Money  firft  made  of  gold  and  filver  at  Argos. 
884  Olympic  games    reftored  by  Iphitus    and    Ly- 

curgns. 
873  The  art  of  fculpfure  in  marble  found  our. 
869  Scales  and  meafures  invented  by  Phidon. 
864    f  he  city  of  Carthage,  in  Africa>  enltrged  by 

queen  Dido. 
821   Nineveh  taken  by  Arbaces. 
814  The  kingdom  of"  Macedon  begins. 
801   The  city  of  Capua  in  Compania  built. 
799    The  kingdom  of  Lydia  began. 
786  The  (hips  called   Trinities  invented  by  the  Co- 
rinthians. 
779   The.  race  of  kings  in  Corinth  ended. 
776  T.ie  era  of  the  Olympiads  began. 
760  The  Ephori  eftabMlhed  at  Sparta. 
758  Syracnfe  built  by  Archias  of  Corinth* 
754  The  government  of  Athens  changed. 
753  Era  of  the  building  of  Rome  in   Italy   by  Ro- 
ljuilus;  firft  king  of  the  Ronians,. 
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747  The  era  of  NabonafTar  commenced  on  the  26th 
of  February  ;   the  firft  day  of  Thoth. 

746  The  government  of  Corinth  changed  into  a  re- 
public. 

743  The  firft  war  between  the  MefTenians  and  Spar- 
tans. 

724  Mycenae  reduced  by  the  Spartans. 

723  A  colony  of  the  MefTenians  fettled  at  Rhegium 
in  Italy. 

720  Samaria  taken,  after  three  years  fiege,  and  the 
kingdom  of  Ifreal  finifhed  by  Salmanazer  king 
of  AfTyria,  who  carries  the  ten  tribes  into  cap- 
tivity. 
The  firft  eclipfe  of  the  moon  on  record. 

713  Gela  in  Sicily  built. 

703  Corcyra,  now  Corfu,  founder  of  the  Corin* 
thians. 

702  Ecbatan  in  Media  built  by  Deioces. 

685  The  fecond  MefTenian  war  under  Ariflomenes. 

670  Byzantium  (now  Conllantinoplc)  Nilj  by  a  co? 
lony  of  Athenians. 

666  The  city  of  Alba  deflroyed, 

648  Cyrene  in  Africa  founded. 

634  Cyaxares  befieges  Nineveh,- but  is  obliged  to 
raife  the  fiege  by  an  incurfion  of  the  Scythi- 
ans, who  remained  mailers  of  Alia  for  28- 
years. 

624  Draco  pnblifned  his  inhuman  laws  at  Athens. 

610  Pharaoh  Necho  attempted  to  make  a  canal 
from  the  Nile  to  the  Red  Sea,  but  was  not 
able  to  accomplifh  it. 

607  By  order  of  the  fame  monarch,  fome  Phenicians 
failed  from  the  Red  Sea  round  Africa,  and  re-- 
turned  by  the  Mediterranean. 

606  The  firft  capiivity  of  the  Jews  by  Nebuchad- 
nezzar.    Nineveh  deftroyed  by  Cyaxares. 

600  Thales,  of  Miletus,  travels  into  Egypt,  confults. 
the  prieflsof  Memphis,  acquires  the  knowledge 
of  geometry,  aftronomy,  and  philofophy  ;  re- 
turns to  Greece,  calculates  eclipfes,  gives  ge- 
neral notions  of  the  imiverfe,  and  maintains 
that  an  only  Supreme  Intelligence  regulates 
all  its  motions. 
Maps,  globes,  and  the  figns  of  the  zodiac,  in- 
vented by  Anaximand.er,  the  fcholar  of  Thales. 

598  Jehoiakin,  king  of  Jndah,  is  carried  away  cap- 
tive, by  Nebuchadnezzar,   to  Babylon. 

594  Solon  made  Archon  at  Athens. 

591  The  Pythian  games  inilituted  in  Greece,  and 
tragedy  firfl  acted. 

588  The  firft  irruption  of  the  Gauls  into  Italy. 

586  The  city  of  Jerufalem  taken,  after  a  fiege  of 
18  months. 

582  The  laft  captivity  of  the  Jews  by  Nebuchad*., 
nezzar. 

581   The  Ifthmian  games  reftored. 

580  Money  firft  coined  at  Rome. 

571  Tyre  taken  by  Nebuchadnezzar  after  a  fiege  of ; 
13  years. 

566  The  firft  cenfus  at  R.ome,  when  the  number  of 
citizens  was  found  to  be  84,000. 

562  The  firfl  comedy  at  Athens  acted  upon  a. move-s- 
able fcaffold. 

559  Cyrus  the  firft  king  of  Perfia. 

538  The  kingdom  of  Babylon  finiihed  ;  that  city  be* 
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ing  taken  by  Cyrus,  who,   in  536,  gives  an 
edict  for  the  return  of  the  Jews. 

534  The  foundation  of  the  temple  laid  by  the  Jews, 

526  Learning  is  greatly  encouraged  at  Athens,  and 
a  public  library  firft  founded, 

520  The  fecond  edicl  to  rebuild  Jerufalem. 

515  The  fecond  temple  at  Jerufalem  is  finiihed  un- 
der Darius. 

510  Hippias  banilhed  from  Athens. 

509  Tarquin,  the  feventh  and  laft  king  of  the  Ro- 
mans, is  expelled,  and  Rome  is  governed  by 
two  confuls,  and  other  republican  magiftrates, 
till  the  battle  of  Pharfalia,  being  a  fpace  of 
461  years. 

508  The  firft  alliance  between  the  R.omans  and  Car- 
thaginians. 

507  The  fecond  cenfus  at  Rome,    130,000  citizens. 

504  Sardis  taken  and  burnt  by  the  Athenians,  which 
gave  occation  to  the  Perlian  invaiion  of  Greece. 

498  The  firft  dictator  appointed  at  Rome. 

497  The  Saturnalia  inftituted  at  Rome. 
The  number  of  citizens  150,700. 

493  Tribunes  created  at  Rome  ;  or,   in  488. 

490  The  battle  of  Marathon,  September  28th. 

486  yEfchylus,  the  Greek  poet,  firft  gains  the  prize 
of  tragedy. 

483  Queftors  created  at  Rome. 

481  Xerxes,  king  of  Perlia,  begins  his  expedion 
againft  Greece. 

480  The  defence  of  Thermopylae  by  Leonidas,  and 
the  fea-fight  at  Salamis. 

476  The  number  of  Roman  citizens  reduced  to 
103,000 

469  The  third  Meifenian  war. 

466  The  number  of  Roman  citizens  increafed  to 
124,214. 

458  Ezra  is  fent  from  Babylon  to  Jerufalem,  with 

the  captive  Jews  and  the  velfels  of  gold  and 

filver,   &c.  being  feventy  weeks  of  years,  or 

490  years  before  the  crucifixion  of  our  Saviour. 

456  The  Ludi  Seculares  firft  celebrated  at  Rome. 

454  The  Romans  fend  to  Athens  for  Solon's  laws. 

451  The  Decemvirs  created  at  Rome,  and  the  laws 
of  the  twelve  tables  compiled  and  ratified. 

449  The  Decemvirs  banifhed. 

445  Military  tribunes,  with  confular  power,  created 
at  Rome. 

443  Cenfors  created  at  Rome. 

441  The  battering  Ram  invented  by  Anemones. 

432  The  Metonic  cycle  began  July  15th. 

431  The  Peloponnelian  war  began,  and  lafted  27 
years. 

430  The  hiftory  of  the  Old  Teftament  finiihes  about 
this  time. 
A  plague  over  the  known  world. 
Malachi  the  laft  of  the  prophets. 

405  The  Athenians  entirely  defeated  by  Lyfander, 
which  occasions  the  lofs  of  the  city,  and  ruin 
of  the  Athenian  power. 

401  The  retreat  of  the  10,000  Greeks  under  Xeno- 
phon.  The  30  tyrants  expelled  from  Athens, 
and  democratic  government  reftored. 

400  Socrates,  the  founder,  of  moral  philofophy  among 
the   Greeks,  believes  the  immortality  of  the 
foul,  a  ftate  of  rewards  and  punilhments  ;  for 
Vol.  IV. 


which,  and  other  fublime  doctrines,  he  is  put 

to  death  by  the  Athenians,  who  foon  after  re- 
pent, and  ered  to   his   memory  a   flatue 

brafs. 
399  The  feaft  of  Lectifterniam  inftituted.     Catapul- 

tas  invented  by  Dionyilus. 
394  The  Corinthian  war  begun. 
390  Rome  burnt  by  the  Gauls. 
387  The  peace  of  Antalcidas  between  the  Greeks 

and  Perfians. 
The  number  of  Roman  citizens  amounted  to 

152,583. 
384  Dioiryfius  begins  the  Punic  war. 
379  The  Boetian  war  commences. 
377  A  general  confpiracy  of  the  Greek  fiates  againft 

the   Lacedemonians. 
373  A  great  earthquake  in  Peloponnefus. 
371  The  Lacedemonians  defeated  by  Epaminondas 

at  Leuctra. 
367  Praetors  eftablifhed  in  Rome.     The  Licinian  law 

palled. 
363  Epaminondas  killed  at  the  battle  of  Mantinea. 
359  The  obliquity  of  the  ecliptic  obferved  to  be  230 

49'  10". 
358  The  Social  war  began. 
357  Dionyfius  expelled  from  Syracufe. 

A  tranfit  of  the  moon  over  Mars  obferved. 
356  The  facred  war  begun  in  Greece. 

Birth  of  Alexander  the  Great. 
343  Dionyfius  II.  expelled  from  Syracufe. 

Commencement  of  the  Syracufian  era. 
338  Philip  of  Macedon  gains  the  battle  of  Chan'onaea. 

and  thus  attains  to  the  Sovereignty  of  Greece. 
335  Thebes     taken   and    rafed    by   Alexander  the 

Great. 
334  The  Perfians  defeated  at  Granicus,  May  22d. 
333  They  are    again  defeated  at    Ilfus  in  Cilicia, 

October. 
332  Alexander  takes  Tyre  and  marches  to  Jerufalem. 
331  Alexandria  built. 

Darius  entirely  defeated  at  Arbela. 
330  Alexander  takes  Babylon,  and  the  principal  cities 

of  the  Perfian  Empire. 
The  Calippic  period  commences. 
328  Alexander  panes  Mount  Caucafus,  and  marches 

into  India. 
327  He  defeats  Porus,  an  Indian  prince,  and  founds 

feveral  cities. 
326  The  famous  fedition  of  Corcyra. 
324  His  family  exterminated,    and   his   dominions 

parted  by  his  officers. 
323  Alexander  the  Great  dies  at  Babylon. 
315  Rhodes  almoft  deftroyed  by  an  inundation. 
311   The  Appian  way,    aqueducts,    &c.  conftructcd 

at  Rome. 
308  The  cities  of  Greece  recovered  their  liberties  for 

a  fhort  time. 
307  Antioch,    Seleucia,  Laodicea,  and  other  cities, 

founded  by  Seleucus. 
3or  Amigonus  defeated  and  killed  at  Ipfus. 
299  The  firft  barbers  came  from  Sicily  to  Rome. 
294  The  number  of  effective  men  in  Px.ome  amounts 

to  270,000. 
293  The  firft  fun-dial  erected  at  Rome  by  Papirius 

Curfor. 
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Dionyfius,  of  Alexandria,  began  his  aftronomical 

era  on  Monday  June  26,  being  the  firft  who 

found  the  exact  folar  year  to   confift  of  365 

days  5  hours  and  49  minutes. 
The  watch-tower  of  Pharos  at  Alexandria  built. 
Ptolemy  Philadelphia,  king  of  Egypt,  employs 

72  interpreters  to  tranllate  the  Old  Teftament 

into  the  Greek  languages,  which  is  called  the 

-Ssptuaghit. 
The  foundations  of  the  Achaean  republic  laid. 
The    college  and   library  founded    at  Alexan- 
dria. 
The  Tarcntine  war  begins. 
Pyrrhus  invades  Italy. 
A  cenfus  at  Rome.      The  number  of  citizens 

278,222. 
The  firft  coining  of  filver  at  Rome. 
The  number  of  Roman  citizens  augmented  to 

292,224. 
The  firft  Punic  war  begins,  and  continues  23 

years.     The    Chronology  of  the    Arundelian 

marbles  compofed. 
A  tranfit  of  Mercury  over  the  Bull's  horn;   the 

planet  being  in  230  of   Q,  and  the  fun  in  290 

30'  r- 
Provincial  queftors  eftabhfhed  at  Rome^ 
The  Romans  firft  concern  themfelves  in  naval 

affairs,  and  defeat  the  Carthaginians  at  fea. 
Pvegnlus,  the  Roman  Conful,  defeated  and  taken 

prifoner  by  the  Carthaginians   under  Xantip- 

pus. 
A  cenfus   at  Rome.      The  number  of  citizens 

297,897. 

Anothercenfus.  Thenumberof  citizens, 251,212, 

The  records  of  China  deftroyed. 

Conclufion  of  the  firft  Punic  war. 

Comedies  firft  acted  at  Rome. 

Hamilcar,  the  Carthaginian,  caufes  his  foil  Han- 
nibal, at  nine  years  old,  to  fwear  eternal  en- 
mity to  the  Romans. 

The  Tartars  expelled  from  China. 

Rome  at  peace  with  other  nations.  The  tem- 
ple of  Janus  (hut. 

Coriica  and  Sardinia  fubdued  by  the  Romans. 

The  firft  divorce  at  Rome. 

The  obliquity  of  the  ecliptic  obferved  by  Era- 
tofthenes  to  be  230  51'  20;/. 

The  Coloffus  at  Rhodes  overturned  by  an 
earthquake. 

The  art  of  furgery  introduced  at  Rome. 

Commencement  of  the  fecond  Punic  war. 

Hannibal  pafTes  the  Alps  and  invades  Italy. 

The  Romans  defeated  at  Cannae,  May  21ft. 

Syracufe  beiieged  by  Marcellas. 

A  cenfus  at  Rome.  The  number  of  citizens 
227,107. 

Afdrubal  invades  Italy ;    but    is    defeated 
killed. 

Gold  firft  coined  at  Rome. 

Hannibal  defeated  by  Scipio  at  Zama. 

Conclufion  of  the  fecond  Punic  war. 

Sparta  and  Hither  Spain  fubdued  by  the 
mans. 

A  cenfus  at  Rome.  The  number  of  citizens 
243>704- 
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91  Antiochus   defeated  by   the  Romans  at  Ther- 
mopylae. 
90  The  firft  Roman  army  enters  Afia,  and  from  the 
fpoils  of  Antiochus  brings  the  Afiatic  luxury 
firlt  to  Rome. 
The  Spartans  obliged  to  renounce  the  inftitu- 

tions  of  Lycurgus. 
A   cenfus  at  Rome.     The  number  of  citizens 

273,244. 
The  Jewifli  high-priefthood  fold  by  Antiochus 
Epiphanes. 
70  Paper  invented  in  China. 

The  temple  of  Jcmfalcm  plundered  by  Antiochus. 

A  cenfus  at  Rome.  The  number  of  citizens 
212,805. 

Macedon  reduced  to  the  form  of  a  Roman  pro- 
vince. 

The  firft  library  erected  at  Rome. 

65  The  temple  of  Jerufalem  purified  by  Judas  Mac- 

cabeus. 
64  A  cenfus  at  Rome.     The  number  of  citizens 

327,032. 
62  Hipparchus  began  his  aftronomical  obfervations 

at  Rhodes. 
61   Philofophers    and    rhetoricians    banifhed    from 

Rome. 

50  The  third  Punic  war  commenced. 
46  Corinth  deftroyed. 

Carthage,  the  rival   to  Rome,  is  rafed  to  the 

ground  by  the  Romans. 
A  remarkable  comet  appeared  in  Greece. 

43  Hipparchus  began  his  new  cycle  of  the  moon, 

confuting  of  111,035  days. 

41  The  Numantine  war  commenced. 
35  The  hiftory  of  the  Apocrypha  ends. 
33   Numantia  deftroyed  by  Scipio. 

24  A  cenfus  at  Rome.  The  number  of  citizens 
390,736. 

05  The  Cimbri  and  Tuetones  defeated  the  Romans. 

02  The  Tuetones  and  Ambrones  defeated  by  Ma- 
rius. 

88  Rome  befieged  by  the  chiefs  of  the  Marian  fac- 
tion. 

82  Sylla  created  perpetual  dictator  at  Rome. 

69  A  cenfus  at  Rome.  The  number  of  citizens 
450,000. 

66  Cataline's  confpiracy. 

55  Julius  Caefar  makes  his  firft  expedition  into  Bri- 
tain. 
CrafTus  defeated  and  killed  by  the  Parthians. 

51  Gaul  reduced  to  a  Roman  province. 

50  A  cenfus  at  Rome.     The  number  of  citizens 

320,000. 
48  The  battle  of  Pharfalia,    between  Caefar  and 
Pompey,  in  which  the  latter  is  defeated. 
The  Alexandrian  library,  confifting  of  400,000 
valuable  books,  burnt  by  accident. 
45  The  war  of  Africa,  in  which  Cato  kills  himfelf. 
The  folar  year  introduced  by  Caefar. 

44  Caefar,  the  greatcft  of  the  Roman  conquerors, 

after  having  fought  fifty  pitched  battles,  and 
flain  1,192,000  men,  is  killed  in  the  fenate- 
houfe  by  confpirators. 

42  The  republicans  defeated  at  Philippi. 

31  The  battle  of  Actium  fought,  in  which  Mark 
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Anthony  and  Cleopatra  are  totally  defeated  by 
Octavius,  nephew  to  Julius  Casfar. 
30  Alexandria,  in  Egypt,  i.s  taken  by  Octavius,  upon 
which  Anthony  and  Cleopatra  put  themielves 
to  death,  and  Egypt  is  reduced  to  a  Roman 
province. 
29  A  cenfus    at  Rome.     The  number  of  citizens 

4,101,017. 
27  Octavius,  by  a  decree  of  the  fenate,  obtains  the 
title  of  Auguftus  Caefar,  and  an  ablblute  ex- 
emption from   the  laws,  and  is  properly  the 
firft  Roman  emperor. 
The  pantheon  at  Rome  built. 
19  Rome  at  the  height  of  its  glory. 

The  temple  of  Jerufalem  rebuilt  by  Herod. 
Agrippa  conftructed   the  magnificent  aqueducts 
at  Rome. 
8  A  cenfus  at  Rome.     The  number  of  citizens 

4*233,000. 
S  The  temple  of  Janus  is  fhut  by  Auguitus,  as  an 
emblem  of  univerfal  peace,  and 
JESUS  CHRIST    is    born,    on   Monday,    De- 
cember 25. 
1   The  Vulgar  Chriftian  era  commenced  from  Ja- 
nuary ;  the  Saviour  of  the  world  being  then 
five  years  of  age. 
8  Jefus  Chrifl  difpur.es  wirh   the  doctors  in  the 
temple. 
14  A  cenfus  at  Rome,  4,037,000  citizens. 

16  Mathematicians  and  magicians   expelled    from 

Rome. 

17  Twelve  cities  in  Afia  deftroyed  by  an  earth- 

quake. 
27  Pilate  made  governor  of  Judaea. 
29  Jefus  baptifed  in  Jordan  by  John. 
33  He  is  crucified  at  Jerufalem. 
35  St  Paul  converted. 

39  St  Matthew  writes  his  Gofpel. 

Pontius  Pilate  kills  himfelf. 
A  conjunction  of  Saturn,  Jupiter,  and  Mars. 

40  The  name  of  Chriitians  firft  given  at  Antioch 

ro  the  followers  of  Chrift. 

43  Claudius  Caefar's  expedition  into  Britain. 

44  St  Mark  writes  his  Gofpel. 

50  London  is  founded  by  the  Romans  :   368,  fur- 

rounded  by  ditto  with  a  wall,  fome  parts  of 
which  are  ftill  obfervable. 

51  Caractacus,  the  Britifh  king,  is  carried  in  chains 

to  Rome. 

52  The  council  of  the  Apoitles  at  Jerufalem. 

55  St  Luke  writes  his  Gofpel. 

56  Rotterdam  builr. 

59  The  emperor  Nero  puts  his  Mother  and  brothers 

to  death. 
Perfecutes  the  Druids  in  Britain. 

60  Chriitianity  introduced  into  Britain. 

61  Boadicia,  the  Britifh  queen,  defeats  the  Romans  ; 

but  is  conquered  foon  after  by  Suetonius,  go- 
gernor  of  Britain. 

62  St  Paul  is  fent  in  bonds  to  Rome — writes  his 

epiftles  between  51  and  66. 

63  The  Ads  of  the  Apoftles  written. 

A  great  earthquake  in  Afia. 

64  Rome  fet  on  fire,  and  burned  for  fix  days ;  upon 


which  began  (under  Nero)   the  firft  perfec- 
tion againft  the  Chriitians. 

65  Many  prodigies  feen  about  Jerufalem. 

66  St  Peter  and  St  Paul  put  to  death. 

70  While  the  factious  Jews  are  deftroying  one  ano- 
ther with  mutual  fury,  Titus,  the  Roman  ge- 
neral, takes  Jerufalem,  which  is  rafed  to  the 
ground,  and  the  plough  made  to  pafs  over  it. 

73  The  philofophers  banifhed  from  Rome  by  Vef- 
pafian. 

79  The  cities  of  Pompeii  and    Kerculaneum   de- 

ftroyed by  an  eruption  of  Vefuvius. 

80  The  Capitol  and  Pantheon  at  Rome  deftroyed 

by  fire. 
83  The  philofophers  expelled  Rome  by  Domitian. 

85  Julius  Agricola,  governor  of  South-Britain,  to 

protect  the  civilized  Britons  from  the  incur- 
iions  of  the  Caledonians,  builds  a  line  of  forts 
between  the  rivers  Forth  and  Clyde  ;  defeats 
the  Caledonians  under  Galgacus  on  the  Gram- 
pian hills  ;  and  firit  fails  round  Britain,  which 
he  difcovers  to  be  an  illand. 

86  The  Capitoline  games  inftituted  by  Domitian. 
88  The  fecular  games  celebrated  at  Rome. 

93  The  empire  of  the  Huns  in  Tartary  deftroyed 

by  the  Chinefe. 
The  Evangelilt  John  banifhed  to  Patmos. 

94  The  fecond  Perfecution  of  the  Chriitians  under 

Domitian. 
96  St  John  the  Evangelift  wrote  his  Revelation — 

his  Golpel  in  97. 
103  Dacia  reduced  to  a  Roman  province. 
105  A  great  earthquake  in  Alia  and  Greece. 
107  The  third  perfecution  of  the  Chriitians  under 

Trajan. 

114  Armenia  reduced  to  a  Roman  province. 

A  great  earthquake  in  China. 

115  AiTyria  fubdued  by  Trajan. 

An    infurrection    of    the    Jews,    who   murder 

200,000  Greeks  and  Romans. 
A  violent  earthquake  at  Antioch. 

120  Nicomedia  and  other  cities  fwallowed  up  by  an 

earthquake. 

121  The  Caledonians  reconquer  from  the  Romans  all 

the  fouthern  parts  of  Scotland  ;  upon  which 
the  emperor  Adrian  builds  a  wall  between 
Newcaftle  and  Carlille  ;  but  this  alio  proving 
ineffectual,  Pollius  Urbicus,  the  Roman  gene- 
ral, about  the  year  134,  repairs  Agricola's  forts, 
which  he  joins  by  a  wall  four  yards  thick. 

130  Jerufalem  rebuilt  by  Adrian. 

132  The  fecond  Jewifh  war  commenced. 

135  The  fecond  J ewifh  war  ends,  when  they  were 
all  banifhed  Judea. 

139  Juftin  writes  his  firft  apology  for  the  Chriitians. 

141  A  number  of  herefies  appear  about  this  time. 

146  The  worfhip  of  Serapis  introduced  at  Rome. 

152  The  emperor  Antoninus  Pius  flops  the  perfecu- 
tion againft  the  Chriftians. 
An  inundation  of   the   Tyber,   and  an  earth- 
quake at  Rhodes. 

163  The  fourth  perfecution  of  the  Chriftians,  under 
Marcus  Aurelius  Antoninus. 

166  The  Romans  fent  Ambaffadors  to  China. 
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1 63  A  plague  over  the  known  world. 

1 38  The  Capitol  at  Rome  deftroyed  by  lightning. 

1 91  A  great  part  of  Rome  deitroyed  by  fire. 

203  The  fifth  perfecution  of  the  Chriftians,  under 
Severns. 

205  Ah  earthquake  in  Wales. 

209  Severus's  wall  in  Britain  built. 

218  Two  comets  appeared  at  Rome.  The  courfe 
of  the  moil  remarkable  from  eaft  to  weft. 

222  About  this  time  the  Roman  empire  begins  to 
decline.  The  Barbarians  begin  their  irrup- 
tions, and  the  Goths  have  annual  tribute  not 
to  moleft  the  empire. 

225  Mathematicians  allowed  to  teach  publicly  at 
Rome. 

236  The  fixth  perfecution  of  the  Chriitians,  under 
Maximin. 

241   The  Franks  firft  mentioned  in  hiilory. 

250  The  feventh  perfecution^  under  Decius. 

252  A   dreadful  peftilence   broke    out  in    Ethiopia, 

and  fpread  over  the  v  orld- 
The  eighth  perfecution     under  Gallus. 

253  Europe  ravaged  by  the  Scythians  and  Goths. 
258  The  ninth  perfecution,  under  Valerian. 

260  Valerian   is  taken   prifoner  by  Sapor,  king  of 

Perlia,  and  flead  alive. 
The  Scythians  ravaged  the  Roman  empire 
The  temple  of  Diana  at  Ephefus  burnt. 

261  A  great  plague  throughout  the  Roman  empire. 

262  Earthquakes  in  Europe,  Alia,  and  Africa,  and 

three  days  of  darknefs, 

273  The  Roman-  took  Palmyra. 

274  Silk  firft  brought  from  India;  the  manufactory 

of  it  introduced  into  Europe  by  fome  monks, 
551;  firft  worn  by  the  clergy   in  England, 

1534- 

276  Wines  firft  made  in  Britain. 

277  The  Franks  fettled  in  Gaul. 

284  The  Dioclefian   era   commenced   auguft   29th, 

or  September  17th. 
28  7  Caraufius  proclaimed  emperor  of  Britain. 
289  A  great  comet  vifible  in  Mefopotamia  for  29 

days. 
291  Two  emperors  and  two  Csefars  march  to  defend 

the  four  quarters  of  the  empire. 
297  Alexandria  deftroyed  by  Dioclefian, 
303  The  tenth  perfecution,  under  Dioclefian. 
306  Conftantine  the  Great  begins  his  reign. 
308  Cardinals  firft  began. 
312  Peftilence  all  over  the  Eaft. 
Cycle  of  induction  began. 

The  tenth  perfecution  ends  by  an  edict  of  Con- 
ftantine, who  favours  the  Chriftians,  and  gives 
full  liberty  to  their  religion. 
Three  bifhops,  or  fathers,  are  fent  from  Britain 

to  aflift  at  the  council  of  Aries. 
Crucifixion  abolilhed. 
Obfervation  of  Sunday  enjoined, 
323  The  firft  general  council  at  Nice,  when  318  fa- 
thers attended,  againft  Arius,  the  founder  of 
Arianifm,  where  was  compofed  the  famous  Ni- 
cene  Creed,  which  we  attribute  to  them. 
Conftantine  removes  the  feat  of  empire  from 
Rome  to  Byzantium,  which  is  thereafter  cal- 
led Constantinople^ 
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314 
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§23 
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341 


A  dreadful  perfecution  of  the  Chriftians  in  Per- 
lia, which  lafts  40  years. 
Conftantine  orders  all  the  heathen  temples  to  be 

deftroyed. 
300,000    Sarmatians   revolted   from    their  ma- 
ilers. 
The    gofpel  propagated  in    Ethiopia  by   Fou- 
mentius. 

344  Neocsefarea  ruined  by  an  earthquake. 
351  The  heathens  firft  called  Pagans. 
358  An  hundred  and  fifty  cities  in  Alia  and  Greece 

overturned  by  an  earthquake. 
360  The  firft  monaftery  founded  near  Poictiers  in 
France,  by  Martin. 

363  The  Roman  emperor  Julian,  furnamed  the  A- 

poftate,  endeavours  in  vain  to  rebuild  the  tem^ 
pie  of  Jerufalcm. 

364  The  Roman  empire  is  divided  into  the  eaftern 

(Conftantinople  the  capital)  and  weftern  (of 
which  Rome  continued  to  be  the  capital),  each 
being  now  under  the  government  of  different 
emperors. 

373  The  Bible  tranflated  into  the  Gothic  language. 

376  The  Goths  fettled  in  Thrace. 

379  The  cycle  of  Theophilus  commenced. 

390  A  fiery  column  fcen  in  the  air  for  30  days. 

400  Bells  invented  by  bifhop  Paulinus,  of  Cairipag* 

nia. 

401  Europe  over-run  by  the  Goths  under  Alaric. 
404  Another  irruption  of  the  Goths. 

The  kingdom  of  Caledonia  or  Scotland  revives 

under  Fergus. 
406  Third  irruption  of  the  Goths. 

The  Vandals,    Alans,    and  Suevi,    fpread  into 

France  and  Spain,  by  a  conceflion  of  Honorius, 

emperor  of  the  Weft. 

408  The  Chriftian  religion  propagated  in  Perfa. 

409  Rome  taken  and  plundered  by  the  Goths,  Aiw 

guft  24th. 

412  The  Vandals  begin  their  kingdom  in  Spain. 

41 3  The  kingdom  of  Burgundy  begun  in  Alface. 

414  The  kingdom  of  Thouloufe  founded  by  the  Vi- 

sigoths. 
41 7  The  Alans  extirpated  by  the  Goths. 

419  Many  cities  in  Paleftine  deftroyed  by  an  earth- 

quake. 

420  The  kingdom  of  France  begins  upon  the  Lower- 

Rhine,  under  Pharamond, 

421  The  Salique  law  promulgated. 

426  The  Romans,  reduced  to  extremities  at  home, 
withdraw  their  troops  from  Britain,  and  never 
return ;  adviling  the  Britons  to  arm  in  their 
own  defence,  and  truft-to  their  own  valour. 

432  The  gofpel  preached  in  Ireland  by  St  Patrick. 

444  All  Europe  ravaged  by  the  Huns. 

446  The  Britons  now  left  to  themfelves,  are  greatly 

haraffed  by  the'  Scots  and  Picts,  upon  which 
they  once  more  make  their  complaint  to  the 
Romans    (which  they  in  title,  The  Groans  of 
the  Britons),  but  receive  no  affiftance  from  that 
quarter. 

447  Attila  (furnamed  the  Scourge  of  God)  with  his 

Huns  ravage  the  Roman  empire. 
449  Vortigefn,  king  of  the  Britons,  invites  the  Sax- 
ons into  Britain,  againft  the  Scots  and  Picts. 
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After        452  The  city  of  Venice  founded. 
Chrift.       455  The  Saxons  having  repulfed  the  Scots  and  Picts, 
invite  over  more  of  their  countrymen,   and   be- 
gin   to    edablifh  themfelves    in  Kent,  'under 
Hengid. 

476  The  weflern  empire  is  finifhed,  523  years  after 
the  battle  of  Fharfalia  ;  upon  the  ruins  of 
which  feveral  new  dates  arife  in  Italy  and  0- 
ther  parts,  confiding  of  Goths,  Vandals,  Huns, 
and  other  barbarians,  under  whom  literature 
is  extinguifJied,  and  the  works  of  the  learned 
are  dedroyed. 

480  A  great  earthquake  at  Condantinople,  which 
laded  40  days. 

493  Italy  reduced  by  Theodorickingof  the  Goths. 

496  Clovis,  king  of  France,  baptized,  and  Chridia- 
nity  begins  in  that  kingdom. 

5q6  The  Jewifh  talmud  publiflied 

508  Prince  Arthur  begins  his  reign  over  the    Bri- 
tons. 

510  Paris  made  the  capital  of  the  French  dominions. 

515  Condantinople  beiieged  by  Vitalianus,  whofe 
fleet  is  burnt  by  a  fpecuhim  of  brafs  made  by 
Proclus. 

516  The  computing  of  time  by  the  Chridian  era  is 
introduced  by  Dionyfms  the  monk. 

517  Five  years  drought  and  famine  in  Paledine. 
519  A  bearded  comit  appears. 
529  The  codex  of  judinian,  the  eadern  emperor,  is 

publiflied. 

534  The  kingdom  of  the  Vandals  in  Africa  comes 
to  an  end,  after  having  continued  105  years. 

536  The  manufacture  of  filk  introduced  at  Condan- 
tinople by  two  Indian  monks. 

540  Antioch  dedroyed  by  the  Perfians. 

541  Bafilius  the  ladconful  elected  at   Rome. 

542  Antioch  rebuilt. 

543  An  earthquake  all  over  the  world. 

550  An  earthquake  in  Paledine  and  Syria. 
The  kingdom  of  Poland  founded. 

551  An  earthquake  in  Greece,  attended  with  a  great 
commotion  in  the  fea. 

553  The  empire  of  the  Goths  in  Italy  dedroyed  by 

Narfes. 
A  great  earthquake  at  Condantinople. 
557  Another  violent  earthquake  at   Condantinople, 

Rome,  &c. 

A  terrible  plague  all  over  Europe,   Afia,  and 

Africa,  which  continues  near  fifty  years. 

568  The  Lombards  founded  a  kingdom  in  Italy. 

569  The  Turks  fird  mentioned  in  hidory. 
The  exarchate  of  Ravenna  begins. 

575  The  fird  monarchy  founded  in  Bavaria. 

580  Antioch  dedroyed  by  an  earthquake. 

581  Latin  ceafed  to  be  fpoken  about  this  time  in 
Italy. 

584  The  origin  of  fiefs  in  France. 

588  The  city  of  Paris  deflroye<'  by  fire. 

589  Rome  overflowed  by  the  Tiber. 
593  The  Gafcons  elbbliflied  themfelves  in  the  coun- 
try called  by  their  name, 

596  John  of '"ondaminople  affumes  the  title  of  uni- 
verfal  bifhop. 

597  Aiiguftiti  (be  monk  comes  into .  England  with 
forty  monks. 


599 
604 

605 

606 

622 


A  dreadful  pedilence  in  Africa. 

St  Paul's  church  in  London  founded. 

The  ule  of  bells  introduced  into  churches. 

Here  begins  the  power  of  the  popes,  by  the 
conceiuons  of  Phocas,  emperor  of  the  Eafl. 

Mahomet,  the  falfe  prophet,  flies  from  Mecca 
to  Medina,  in  Arabia,  in  the  44th  year  of  his 
age,  and  10th  of  his  minidry,  when  he  laid  the 
foundation  of  the  Saracen  empire,  and  from 
whom  the  Mahometan  princes  to  this  day  claim 
their  defcent.  His  followers  compute  their 
time  from  this  era,   which  in  Arabic  is  called 


765' 


After 

Chrift. 

—"— v 


ht 


628 
632 
637 

641 


643 
653 


e.  "  the  Flip-ht. 


660 
663 
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685 

698 
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704 
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An  academy  founded  at  Canterbury. 

The  era  of  Jefdegird  commenced  June  16 th  . 

Jerufalem  is  taken  by  the  Saracens  or  followers 
of  Mahomet. 

Alexandria  in  Egypt  is  taken  by  ditto,  and  the 
grand  library  there  burnt  by  order  of  Omar 
their  caliph  or  prince. 

The  temple  of  Jerufalem  converted  into  a  Ma- 
hometan mofque. 

The  Saracens  now  extend  their  conqueds  on  e- 
very  fide,  and   retaliate  the  barbarities   of  the 
Goths  and  Vandals  upon  their  poderity. 
They  take  Rhodes,  anddedroy  the  famous  Co-, 
lollus. 
England  invaded  by  the  Danes, 

Organs  fird  ufed  in  churches. 

Glafs  invented  by  a  bifhop,  and  brought  into 
England  by  a  Benedictine  monk. 

Sicily  invaded,  and  Syracufe  dedroyed  by  the 
Saracens. 

The  Britons,  after  a  brave  druggie  of  near  150 
years,  are  totally  expelled  by  the  Saxons,  and 
driven  into  Wales  and  Cornwall. 

The  Saracens  take  Carthage,  and  expel  the  Ro- 
mans from  Africa. 

Cracow  built,  and  the  fird  prince  of  Poland  e- 
lected. 

The  fird  province  given  to  the  Pope. 

The  Saracens  conquer  Spain. 

.France  governed  by  Charles  Martel. 

The  kindom  of  the  Adurias  in  Spain  founded 
by  Pelagio. 

Chridianity  promulgated  in  Germany. 

The  controverfy  about  images  begins,  and  oc- 
cafions  many  infurrections  in  the  eadern  em- 
pire. 

Tax  of  Peter's  pence  begun  by  Ina  king  of 
We  (Tex. 

Charles  Martel  defeats  the  Saracens  near  Tours. 

Inditution  of  the  office  of  Pope's  Nuncio. 

Three  years  pedilence  in  Europe  and  Afia. 

The  computing  of  years  from  the  birth  of  Chrid 
began  to  be  ufed  in  hidory. 

The  race  of  Abbas  become  caliphs  of  the  Sara- 
cens, and  encourage  learning. 
The  empire  of  the  Saracens  divided  into  three. 

The  exarchate  of  Ravenna  abolifhed  by  Adol- 
phus  king  of  the  Lombards. 

Commencement  of    the  Pope's  temporal  domi- 
nion. 
T  he  city  of  Bagdad  upon  the  Tigris,  is  made  the 
capital  for  the  caliphs  of   the  houfe  of  Abbas. 
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762  Burials,  which  formerly  ufed  to  be  in  highways,  937 

permitted  in  towns. 

792  An  academy  founded  in  Paris.  941 

794  The  Huns  extirpated  by  Charlemagne.  961 

797  Seventeen  days  of  unufual  darknefs.  967 

800  Charlemagne,  king  of  France,  begins   the  em-  969 

pirc  of  Germany,  afterwards  called  the  well-       975 
ern  empire  ;  gives  the  prefent  names  to  the 
winds  and  months  ;  endeavours  to  reflore  learn-       977 
ing  in  Europe,  but  mankind  are  not  yet  difpo- 
fed  for  it,  being  folely   engrofTed  in  military 
enterprifes.  979 

801  A   great  earthquake  in  France,  Germany,  and 

Italy.  985 

807  Jan.   31.  Jupiter  eclipfed  by  the  moon.     March 

17.    A  large   fpot  feen  on  the   fun  for   eight       987 
days.  991 

808  The  firfl  defcent  of  the  Normans  on  France. 

825  The  obliquity  of  the  ecliptic  obferved  by  Eeni- 

mula  to  be  230  55'.  993 

826  Harold,  king  of  Denmark,  dethroned    by   his       995 

fubjects  for  being  a  Chriflian.  996 

The  kingdoms  of  Navarre  and  Arragon  founded.       999 

832  Painters  banilhed  out  of  the  eaftern  empire. 

836  The  Flemings  trade  to  Scotland  for  fiih. 

840  The  Scots  and  Picts  have  a  decihve  battle,  in     1000 
which  the  former  prevail,  and  both  kingdoms 
are  united  by  Kenneth,  which  begins  the  fe- 
cond  period  of  the  Scottifh  hiflory.  1002 

842  Germany  feparated    from   the    empire  of   the 

Franks.  1005 

856  An  earthquake  over   the  greateft  part   of   the 

known  world.  1006 

861  Ruric  the  firfl  prince  of  Ruffia  began  to  reign.  1007 

864  The  Danes  begin  their  ravages  in  England. 

867  Chrifiianity  propagated  in  Bulgaria. 

868  Egypt  becomes  independent  on   the   caliphs  of     1014 

Bagdad. 

872  Bells  and  clocks  firfl    ufed    in  Conftantinople. 

873  France  diftrelfed  by  locufts  and  peflilence.  1015 

874  Iceland  peopled  by  the  Norwegians. 

Scotland  invaded  by  the  Danes.  1017 

875  A  bearded  comet  appears  in  France. 

878  Alfred  the  Great,  after  fubduing  the  Danilh  in-      1022 
vaders  (againft  whom  he  fought  56  battles  by     1035 
fea  and  land),  compofes  his  body  of  laws  ;    di- 
vides England   into  counties,    hundreds,    ty- 
things  ;   in   890  erefts  county-courts,  having     1040 
founded  the  univerfity  of  Oxford  in  886. 

880  The  obliquity  of  the  ecliptic  obferved  by  Al- 
bategni  to  be  230  35'. 

886  The  Hungarians  fettled  near  the  Danube. 

891  The  firfl  land-tax  in  England.  1041 

895  The  monaflery  of  Cluny  founded. 

905  A  very  remarkable   comet  appeared  in  China.     1043 
Rome  taken  by  the  Normans. 

911.  The  obliquity  of  the  ecliptic  obferved  by  The- 
bit  to  be  2 30  33'  3c/'. 

912  The  Normans  eftablifh  themfelves  in  Normandy.     1054 

9  r  3  The  Danes  become  mafters  of  England.  1055 

915  The  univerfity  of  Cambridge  founded. 

923  Fiefs  eflablifhed  in  France.  1057 

925  Sigefroi  elected  firfl  marquis  of  Brandenburgh. 

928  The  marquifateof  Mifnia  eflablifhed. 


LOGY. 

The   Saracen  empire   is   divided  by  ufurpation 

into  feven  kingdoms. 
Arithmetic  brought  into  Europe. 
Candia  recovered  from  the  Saracens. 
Antioch  recovered  from  the  Saracens. 
The  race  of  Abbas  extinguifhed  in  Egypt. 
Pope  Bpniface  VII.  is  depofed  and  banifhed  for 

his  crimes. 
Greece,  Macedon,  and  Thrace,  ravaged  by  the 

Bulgarians  for  ten  years. 

The  Bohemians  fubdued  by  Otho. 
Coronation  oath  firfl  ufed   in  England. 
Juries  firfl  inflituted  into  ditto. 
The  danes  under  Sueno   invaded    England  and 

Scotland. 

The  Carlovingian  race  in  France  ended. 
The  figures  in  arithmetic  are  brought  into  Eu- 
rope by  the  Saracens  from  Arabia  ;  letters  of 

the  alphabet  were  hitherto  ufed. 
A  great  eruption  of  Mount  Vefuvius. 
England  invaded  by  the  Danes  and  Norwegians. 
Otho  III.  makes  the  empire  of  Germany  elective. 
Boleflaus,  the  firfl  king  of  Poland. 
The  obliquity  of  the  ecliptic  obferved  by  Aboul- 

Wafi  aud  Abu  Hamed  to  be  230  35'. 
Paper  made    of  cotton  rags   was  in  ufe  ;     that 

linen  rags  in  11 70:  the  manufactory  introdu- 
ced into  England  at  Deptford,   1588. 
The  emperor  Henry  alfumed  the  title  of  king 

of  the  Romans. 
All  the  old  churches  are  rebuilt  about  this  time 

in  a  new  manner  of  architecture. 
A  plague  in  Europe  for  three  years. 
A  great  eruption  of  Vefuvius. 

The  obliquity  of  the  ecliptic  obferved  by  Alba- 

trunius  to  be  230  35'. 
Sueno  the  Dane  becomes  mafter  of  England. 

Sept.  28.  Almofl  all  Flanders  laid  under  water 

by  a  florm. 
Children  forbidden  by  law  to  be  fold   by  their 

parents  in  England. 
Rain  of  the  colour  of  blood  for   three  days    in 

Aquitain. 
A  new  fpecies  of  mufic  invented  by  Aretin. 
Togrul-Beg,  or  Tangrolipix,  the  Turkifh  ful- 

tan,  eftablifheshimfelf  in  Korafan. 

The  kingdoms  of  Caflile  andArragon  began. 
The  Danes,  after  feveral  engagements  with  va- 
rious fuccefs,  are  about  this  time  driven  out  of 

Scotland,  and   never  again  return  in  a  hoflile 

manner. 

Smyrna  deflroyed  by  an  earthquake. 
The  Saxon    line  reftored  under    Edward    the 

ConfefTor. 
The  Turks  become  formidable  and  take  poffef- 

fion  of  Perfia. 

The  Ruffians  come  from  Scythia,  and  land  in 

Thrace. 
Leo  IX,  the  firfl  pope  that  kept  up  an  army. 
The  Turks  take  Bagdad,  and   overturn   the  em- 
pire of  the  Saracens. 
Malcolm  III,  king  of  Scotland,  kills  the  tyrant 

Macbeth  at  Dunfinnan,  and  marries  the  princefs 

Margaret,  filler  to  Edgar  Atheling. 
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1066 


IO70 
IO75 


IO76 


1080 


10S6 
IC90 

IO91 


IO96 

IC9S 
1099 

IIIO 


IIl8 


III9 
1132 
1137 

II41 

"43 
"44 

1151 

"54 

1156 

1 1 60 
1163 


Surnames  appointed  to  be  taken  in  Scotland  by     1164 

a  parliament  held  in  Forfar. 
The  Turks  take  Jerufalem  from  the  Saracens.  1 1  jj 

The  conqueft  of  England  by  William  (furnamed 
the  Baftard)  duke  of  Normandy,  in  the  battle 
ofHaftings,  where  Harold  is  flain.  1172 

The  feudal  law  introduced  into  England. 
Henry  IV.  emperor  of  Germany,  and  the  pope, 
quarrel  about  the  nomination  of  the  German 
biihops.     Henry,  in  penance,  walks  barefooted     1176 
to  the  pope  towards  the  end  of  January. 
Juflices  of  the  peace  firft  appointed  in  England.      1179 
An  earthquake  in  England.  ri80 

Aiia  Minor,  having  been  two  years  under  the 
power  of  Solyman,  is  from   this   time  called     1181 
Turky. 
Doomfday-book  began  to  be  compiled  by  order     1182 
of  William,  from  a  furvey  of  all  the  eitates  in 
England,  and  finiihed  in  1086. 
The  Tower  of  London  built  by  ditto,  to  curb     1183 
his  Englifh  fubjects  ;  numbers  of  whom  fly  to 
Scotland,  where  they  introduce  the   Saxon  or     1186 
Englilh  language,  are  protected  by  Malcolm, 
and  have  lands  given  them. 
The  order  of  Carthulians  eftablilhed  by  Bruno. 
The  dynafty  of  Bathineens  or  Ailaffins  begins 

in  Irak,  and  continues  for  117  years.  1187 

The  Saracens  in  Spain,  being   hard  prefled  by     1102 
the   Spaniards,  call  to  their  affiflance   Jofeph 
king  of  Morocco;  by  which   the   Moors  get 
poflelfion  of  all    the     Saracen    dominions    in     1194 
Spain. 
The  firil  crufade  to  the  Holy  Land  is  begun  un-     1195 
der  feveral  Chriilian  princes,  to  drive  the  in- 
fidels from  Jerufalem.  1198 
The  order  of  St  Benedict  inftituted.                           1 2co 
Jerufalem  taken  by  the  crufaders  ;   Godfrey  e- 
lected  king  of  it  ;  and  the  order  of  knights  of 
St  John  inftituted. 
Edgar  Atheling,  the  laft  of  the  Saxon  princes,     1204 
dies  in  England,  where  he  had  been  permitted 
torefide  as  afubject. 
Learning  revived  at  Cambridge. 
Writing  on  paper  made  of  cotton  common  about     1208 

this  time. 
The  order  of  the  knights  Templars  inftituted, 
to  defend  the  Sepulchre  at  Jerufalem,  and  to 
protect  Chriftian  ftrangers. 
Bohemia  erected  into  a  kingdom. 
The  kingdom  of  Portugal  began. 
The  pandect  of  Juflinian  found  in  the  ruins  of 

Amalphi. 
The  factions  of  the  Guelphs  and  Gibellines  pre- 
vailed about  this  time. 
The  Koran  tranflated  into  La'in. 
The  Peripatetic  philofophy  introduced  into  Ger- 
many. 

The   canon  law  collected  by  Gratian,  a  monk     1215 

of  Bologna. 
Chriftianity  introduced  into  Finland. 
The  city  of  Mofcow  in  Raffia  founded. 
The  order  of  the  Carmelites  inftituted. 
London  bridge,  confuting  of  19  fmall  arches, 

firft  built  of  ftone.  I2I6 


The  teutonic  order  of  religious  knights  begins 

in  Germany. 
The  dynaity  of  Fatemites  ended  in  Egypt  3  the 

fovereigns    of  this  country  henceforth   called 

Sultans. 
Henry  II.  king  of  England    (and  firft  of  the 

Plantagenets),  takes  ponerlion  of  Ireland;  which, 

froin    that  period,  has  been  governed   by    an 

Englifh  viceroy,  or  lord  lieutenant. 
England  is  divided  by  Henry  into  fix  circuits, 

and  juftice  is  difpenfed  by  itinerant  judges. 
The  univeriity  of  Padua  founded. 
Glafs  windows  began  to  be  ufed  in  private  houfes 

in  England. 
The  laws  of  England  are  digefted  about  this 
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time  by  Glanville 
Pope  Alexander  III.    compelled    the   kings   of 

England  and  France  to  hold  the  ftirrups  of  his 

faddle  when  he  mounted  his  horfe. 
7000  Albigenfes  maflkcred   by   the   inhabitants 

of  Berry. 

A  conjunction  of  all  the  planets  at  funrife  Sep- 
tember 16.  The  Sou  in  300  rr^  ;  Jupiter  in 
*°3'i;  Venus  in  30  49' ;  Saturn  in-  8^  6' ; 
Mercury  in  4°  10' ;  Mars,  9°  8' ;  tail  of  the 
Dragon,   180  23'  :£. 

Jerufalem  taken  by  Saladin. 

The  battle  of  Afcalon,  in  Judea,  in  which  Ri- 
chard, king  of  England,  defeates  Saladin's  ar- 
my, confuting  of  300,000  combatants. 

Dieu  et  mon  Droit,  firft  ufed  as  a  motto  by  Ri- 
chard, on  a  victory  over  the  French, 

Denmark  and  Norway  laid  wafte  by  a  dreadful 
tempeft. 

Inltitution  of  the  order  of  the  Hely  Trinity. 

Chimnies  were  not  known  in  England. 

Surnames  now  began  to  be  ufed  ;  firft  among 
the  nobility. 

Univeriity  of  Salamanca  in  Spain  founded. 

Conftantinople  taken  by  the  French  and  Vene- 
tians. 

The  Inquifition  eftablilhed. 

The  empire  of  Trebizond  eftablilhed. 

London  incorporated,  and  obtained  their  firft 
charter  for  electing  their  Lord  Mayor  and  ci- 
ther magiftrates  from  king  John. 

The  order  of  Fratres  Minores  eftablilhed. 

The  pope  excommunicates  king  John. 

The  works  of  Ariftotle  imported  from  Conftan- 
tinople into  Europe. 

The  iilk  manufacture  imported  from  Greece  in- 
to Venice. 

The  works  of  Ariftotle  condemned  to  be  burnt 
at  Paris. 

The    emperor    Otho    excommunicated   by   the 
pope. 

Violent  perfecution  of  the  Albigenfes. 

Magna  Charta  is  figned  by  king  John  and  the 

barons  of  England. 
Court  of  common  pleas  eftablilhed. 
Orders  of  the  Dominicans  and  Knights  Hofpi- 

tallers  founded. 
The  doctrine  of  tranfubftantiation  introduced. 
King  Alexander   and   the   whole  kingdom' of 

Scotland 
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Scotland  excommunicated    by    the   pope's   le- 
gate. 
1220  Aftronomy   and  geography  brought  into  Europe 
by  the  Moors. 

1222  A  great  earthquake  in  Germany. 

1223  -A-  comet  of  extraordinary   magnitude  appeared 

in  Denmark. 

1226  A  league  formed  againft   the  Albigenfes  by  the 

French  king  and  many  prelates  and  lords. 

1227  The  Tartars,  under  Gingis-Kan,    emerge  from 

the  northern  parts  of  Alia,  over-run  all  the 
Saracen  empire,  and  carry  death  and  defla- 
tion wherever  they  march. 

1228  The  univerlity  of  Thouloufe  founded. 

1230  The  kingdom  of  Denmark  diftrelled  by  pefti- 

lence. 
The  kingdoms  of  Leon  and  Caflile  united, 
Pruflia  fubdued  by  the  Teutonic  knights. 
Univerfity  of  Naples  founded. 

1231  The  Alraageft  of  Ptolemy  tranflatedinto  Latin. 
1233  The  Inquifition,  begun  in  1204,  is  now  trulted 

t©  the  Dominicans. 
The  houfes  of  London,  and  other  cities  in  Eng- 
land, France,  and  Germany,  llii]  thatched  with 
ftraw. 

1 238  The  univerfity  of  Vienna  founded. 

1239  A  writing  of  this  year's  date   on  paper  made  of 

rags  Hill  extant. 
1241  The  Hanfeatic  league  formed. 

Tin  mines  discovered  in  Germany. 
1 24  J  A  clear  red  ftar,  like  Mars,  appears  in  Capricorn. 

1250  Painting  revived  in  Florence  by  Cimabue. 

1 25 1  Wales  fubdued,  and  Magna  Charta  confirmed. 
1253  The  famous  aftronomical  tables   are   compofed 

by  Alonfo  king  of  Caftile. 
1256  The  order  of  the  Auguftines  eftabliihed. 
1258  The  Tartars  take  Bagdad,  which   finilhes  the 

empire  of  the  Saracens. 
1260  The  feci  of  Flagellantes  appeared  in  Italy. 

1263  Acho  king  of  Norway    invades  Scotland  with 

160  fail,  and  lands  20,000  men  at  the  mouth 
of  the  Clyde ;  but  they  are  cut  to  pieces  by 
Alexander  III.  whorecovers  the  wefternilles. 

1264  The  commons  of  England  firft  fummoned  to  par- 

liament about  this  time. 

1268  The  Tartars  invade  China. 

1 269  The  Hamburgh  company  incorporated  in  Eng- 

land. 
The  obliquity  of  the  ecliptic  obferved  by  Cozah 
Nafirodni  to  be  23 °  30'. 
T272  The  academy  of  Florence  founded. 

1273  The  empire  of  the  prefent  Auftrian  family  be- 

gins in  Germany. 
The  obliquity  of  the  ecliptic  obferved  by  Cheou- 
king  in  China  to  be  230  33*  39". 

1274  The  firft  commercial  treaty  betwixt  England  and 

Flanders. 
1 279  King  Edward  renounced  his  right  to  Normandy. 

The  mortmain  acl  palled  in  England. 
1282  Lewellyn,  prince  of  Wales,  defeated  and  killed 
by  Edward   I.  who  unites  that  principality  to 
England. 
A  great  peftilence  in  Denmark. 
8000  French  murdered  at  the  Sicilian  vefpers. 
Academy  de  la  Crufca  founded. 


1299 


1284  Edward  II.  born  at  Caernarvon,  is  the  firft  prliiee 

of  Wales.  r 

1285  Alexander  III.  king  of  Scotland,  dies,  and  that 

kingdom  is  difputcd  by  twelve  candidates,  who 
fubmit  their  claims  to  the  arbitration  of  Ed- 
ward king  of  England ;  which  lays  the  foun- 
dation of  a  long  and  defolating  war  between 
both  nations. 

1 290  The  univerfity  of  Lifbon  founded. 

1 29 1  Ptolemais   taken   by   the  Turks.     End  of    the 

crufades. 

1293  There  is  a  regular  fucceflion  of  Engliili  parlia- 

ments from  this  year,  being  the  22d  of  Ed- 
ward I. 

1294  Parliaments  eftabliihed  in  Paris. 

1298  The  prefent  Turkifh  empire  begins  in  Bithynia 
under  Ottoman. 

Siiver-haftcd  knives,  fpoons,  and  cups,  a  great 
luxury. 

Tallow  candles  fo  great  a  luxury,  thatfplinters 

of  wood  were  ufed  for  lights. 
Wine  fold  by  apothecaries  as  a  cordial. 
The  Scots  defeated  by  the  Englilh  at  Falkirk. 
An  earthquake  in  Germany. 
Spectacles  invented  by  a  monk  of  Pifa. 
The  year  of  jubilee  inftituted  by  Boniface  VIII. 
1302  The  mariner's  compafs  invented,  or  improved, 
by  Giovia,  of  Naples. 
The  univerfity  of  Avignon  founded. 

1307  The  beginning  of  the  Swifs  cantons. 
Coal  firft  ufed  in  England. 

1308  The  popes  remove  to  Avignon  in  France  for 

70  years. 
1 310  Lincoln's  inn  fociety  eftabliihed. 

The  knights  of  St  John  take  pofTeffion  of  the 

ifle  of  B-hpdes. 

1314  The  battle  of  Bannockburn,  between  Edward  II. 

and  Robert  Bruce,  which  eftablilhes  the  latter 

on  the  throne  of  Scotland. 

The  cardinals  fet  fire  to  the  conclave  andfeparate, 

A  vacancy  in  the  papal  chair  for  two  years. 
Germany  afflidted  with  famine  and  peftilence. 
The  univerlity  of  Dublin  founded. 
1320  Gold  firft  coined  in  Chriftendom;   1344  ditto  in 
England. 
An  earthquake  in  England. 
1323  A  great  eruption  of  Mount  iEtna. 
1325  The  firft  treaty  of  commerce  betwixt  England 

and  Venice. 
1330  Gunpowder  invented  by  a  monk  of  Cologne. 
1332  The  pope  accufed  of  herefy. 

1336  Two  Brabant  weavers  fettle  at   York,  which, 

fays  Edward  III.  may  prove  of  great  benefit 
to  us  and  our  fubjects. 

1337  The  firft  comet  whofe  courfe  is  defcribed  with 

an  aftronomical  exaclnefs. 
Europe  infefted  by  locufts. 
1340  Heralds  college  inftituted  in  England. 

Copper-money  firft  ufed  in  Scotland  and  Ireland. 

1344  The  firft  creation  to  titles  by  patents  ufed  by 

Edward  III. 

1345  Edward  III.  has  four  pieces  of  cannon,  which 

gained  him  the  battle  of  Crefly. 
1347  The  battle  of  Durham,  in  which  David,  king 
of  Scots,  is  taken,  prifoner.  •* 
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The  order  of  the  Garter  inftituted  in  England 
by  Edward  III.  altered  in  1557,  and  confifts 
of  26  knights. 

The  Turks  firil  enter  Europe. 

Alia  and  Africa  defolated  by  locufts. 
1354  The  money  in  Scotland  till  now  the  fame  as  in 


1352 

1353 


England. 

The  battle  of  Poictiers,  in  which  king  John  of 
France  and  his  foil  are  taken  prifoners  by  Ed- 
ward the  Black  Prince. 

Coals  firft  brought  to  London. 
135S  Arms  of  England  and  France  firft  quartered  by 

Univerfity  of  Cologne  founded. 
Tamerlane  began  to  reign  in  Perfia. 
The  law  pleadings  in   England  changed  from 
French  to  Englifh  as  a  favour  of  Edward  III. 
to  his  people. 
The  military  order  of  Janizaries  eftablifhed  a- 
mong  the  Turks, 
j 365  The  univerlities  of  Vienna  and  Geneva  founded 
1369  John  Wickliffe  an  Englifhman  begins  to  call  in 
queftion  the  doctrines  of  the  church  of  Rome 
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1370  The  office  of  Grand  vizir  eftablifhed. 

1377  Inundation  of  the  fea  in  Flanders. 

1378  Greenland  difcovered  by  a  Venetian. 

1 38 1  Bills  of  Exchange  firft  ufed  in  England. 

1384  The  firft   act    of    navigation  in   England;    no 

goods  to  be  exported  or  imported  by  Englifh- 

men  in  foreign  bottoms. 

1386  A  company  of  linen  weavers  from  the  Nether- 

lands eft&bliihed  in  London. 
Windfor  caftle  built  by  Edward  III. 

1387  The  firft  Lord  High  Admiral  of  England  infti- 

tuted. 
13S3  The  battle  of  Otterburn  between  Hotfpur  and 
the  earl  of  Douglas. 
Bombs  invented  at  Venloo. 


1391 


Cards  invented  in  France  for  the  king's  amufe- 


ment. 
1399  Weftminfter  abbey  rebuilt  and  enlarged — Weft- 

minfter  hall  ditto. 
Order  of  the  bath  inftituted  at  the  coronation 

of  Henry  IV.  renewed  in  1725  ;   coniifting  of 

38  knights. 
1402  Tamerlane  defeats  and  takes  prifoner  Bajazet 

the  Turkifh  fultan. 
1405  The  Canary  iflands  difcovered  by  Bathencourt 

a  Norman. 

1410  Guildhall,  London,  built. 

Painting  in  oil-colours  invented  at  Bruges  by 
John  Van-eyck. 

141 1  The    univerfity    of  St    Andrew's    in    Scotland 

founded. 

T412  Algebra  brought  from  Arabia  into  Europe. 

1 4r 5  The  battle  of  Agincourt  gained  over  the  French 
by  Henry  V.  of  England. 

1420  The  ifland  of  Madeira  difcovered  by  the  Portu- 
■  !iefe 
421  The  revenue  of  England  amounted  to  L.  55,754- 

142S  The  fiege  of  Orleans,  the  firft  blow  to  the  Eng- 
lifh power  in  France. 

1 431  A  great  eathquakc  at  Lifoon, 
Vol.  IV. 


1432  Great  inundations  in  Germany. 

1437  The  obliquity  of  the  ecliptic  obferved  by  Uluo- 
Beg  to  be  230  30'  17". 

1440  Printing  invented  by  L.  Kofter  at  Haerlam  in 
Holland  ;  brought  into  England  by  W.  Cax- 
ton,  a  mercer  of  London,  1471. 

1446  The  Vatican  library  founded  at  Rome. 

The   fea  breaks  in  at  Don  in   Holland,    and 
drowns  100,000  people. 

1453  Conftantinople  taken  by  the  Turks,  which  ends 
the  eaftern  empire,  1123  years  from  its  dedi- 
cation  by  Conftantine   the   great,    and    2206 

VCarS    frOTH    til*3    ^nudatton    of    X\.c-Xil\.. 

145-4  The  univerfity  of  Glafgow  in  Scotland  founded. 
1457  Glafs  firft  manufactured  in  England. 
1460  Engraving  and  etching  on  copper  invented. 

The  obliquity  of  the  ecliptic  obferved  by  Pur- 

bachiusand  Regiomontanus  to  be  230  29'. 
1473  The  ftudy  of  the  Greek  language  introduced 

into  France. 
1477  The  univerfity  of  Aberdeen  in  Scotland  founded, 
1479  Union  of  the  kingdoms  of  Arragon  and  Caftile. 

1482  The  coaft  of  Guinea  difcovered  by  the  Portn- 

guefe. 
A  court  of  InqniGrion  ereflexLiDL-SeaziUe. 

1483  Richard  III.  king  of  England  and  lafl  of  the 

Plantagenets,  is  defeated  and  killed  at  the 
battle  of  Bofworth,  by  Henry  (Tudor)  VII. 
which  puts  an  end  to  the  civil  wars  between 
the  houfes  of  York  and  Lancafter,  after  a  con- 
left  of  30  years,  and  the  lofs  of  100,000  men. 
i486  Henry  eftabliihes  fifty  yeomen  of  the  guards, 
the  firft  ftanding  army. 

1489  Maps  and  fea  charts  firft  brought  to  England 

by  Bantu  Columbus. 

1490  William  Groceyn  introduces  the  ftudy  of  the 

Greek  language  into  England. 
The  Moors,  hitherto  a  formidable  enemy  to  the 
native  Spaniards,  are  entirely  fnbdued  by  Fer- 
dinand, and  become  fubjects  to  that  prince  on 
certain  conditions,  which  are  ill  obferved  by 
the  Spaniards,  whofe  clergy  ufe  the  Inquifuion 
in  all  its  tortures;  and  in  1609,  ncar  one 
million  of  the  Moors  are  driven  from  Spain  to 
the  oppofite  coaft  of  Africa,  from  whence  they 
originally  came. 

1492  America   firft  difcovered    by  Columbus,  a  Gc- 
noefe  in  the  fervice  of  Spain. 
The  Moors  expelled  from  Granada,  which  they 
had  poifefTed  upwards  of  800  years. 

149  j  The  venereal  difeafe  introduced  into  Europe. 

1496  The  Jews  and  Moors  banifhed  out  of  Portugal. 

1497  The  Portuguefe  firft  fail  to  the  Eaft  Indies  by 

the  Cape  of  Good  Hope. 
South  America  difcovered  by  Amcricus  Vcfpu- 
fius,  from  whom  it  has  its  name. 

1499  North  America  difcovered,  for  Flenry  VII.  by 

Cabot  a  Venetian. 

1500  Maximilian  divides  the  empire  of  Germany  in- 

to fix  circles,  and  adds  four  more  in  1512. 
Brazil   difcovered  by  the  Portuguefe.      Floiida 

difcovered  by  John  Cabot,  an  Englifhman. 
Painting;  in  chiaro  obfeuro  difcovered. 
A  c;reat  plague  in  England. 
1505  Shillings  firft  coined  in  England. 

5  E  1507 
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The  ifland  of  Madagafcar  difcovered  by  the 
Portuguefe. 

Qardening  introduced  into  England  from  the 
Netherlands,  from  whence  vegetables  were 
imported  hitherto. 

The  obliquity  of  the  ecliptic  obftrved  by  Wer- 
nenus  to  be  23 °  28'  30". 

The  battle  of  Flowden,  in  which  James  IV. 
king  of  Scotland  is  killed,  with  the  flower  of 
his  nobility.. 

Cannon  bullets  of  ftone  flill  in  ufe. 

The  firft  Polyglot  Bible  printed  at  Alcala. 

ti»«  liiw-gA^m-  r.f  Navarre  annexed  to  that  of 
Caftile  by  Ferdinand. 

The  kingdom  of  Algiers  feized  by  B.arbarofTa. 

Martin  Luther  began  the  Reformation. 

Egypt  is  conquered  by  the  Turks. 

The  kingdom  of  th-e  Mamalukes  in  Egypt  over- 
thrown by  the. Turks.. 

Difcovery  of  New  Spain,  and  the.  Straits  of 
Magellan;. 

Henry  VII.  for  his  writings  in  favour  of  pope- 
ry, receives  the  title  of  Defender  of  the  Faith 
from  his  Holinefs. 

PiinHex  taken  hy  the  Tnrlis.. 

The  firfl  voyage  round  the  world  performed  by 
a  fliip  of  Magellan's  fquadron. 

The  inquilition  eftablifhed  in  Portugal. . 

Lutheranifm  eftabliihed  in  Germany. 

Rome  taken  and  plundered  by  the  Imperial 
army. 

Popery  aboliihed  in  Sweden. 

The  name  of  Proteflant  takes  its  rife  from  the 
reformed  protefling  againft  the  church  of 
Rome,  at  the  diet  of  Spires  in  Germany. 

Union  of  the  Proteftants  at  Smallcalde,  Decem- 
ber 22d.  . 

Secretary  of  State's  office  eftabliihed  in.  Eng- 
land. 

A  great  earthquake  at  Lifbon. . 

The  Court  of  Seffion  inftituted  in  Scotland. 

Infurrecf  ion  of  the  Anabaptifls  in  Weftphalia. 

The  reformation  takes  place. in  England,  under 
Henry  VIII. 

Barbarolla  feized  on  the  kingdom  of  Tunis. 

The  Reformation  introduced  into  Ireland. 

The  fociety  of  Jefuits  formed. 

The  firft  Englifli  edition  of  the  Bible  authori- 
fed;  the  prefent  translation  finifhed  1611. 

About  this  time-  cannon  began  to  be  ufed  in 
mips. 

Six  hundred  and  forty-five  religious  houfes  hip? 
preffed  in  England  and  Wales. 

The  variation  of  the  compafs  difcovered  by  Se- 
baftian  Cabot. 

The  obliquity  of  the  ecliptic  obferved  by  Coper- 
nicus to  be  23 °  28'  8*. 

Society  of  the  Jefuits  eftablifhed,  September  27. . 

Silk  ftockings  firft  worn  by  the  French  king  j 
firfl  worn  in  England  by  queen  Eliz.  1561  ;  the 
fteel  frame  for  vveaving  invented  by  the  Rev. 
Mr  Lee,  of  St  John's  College,  Cambridge,  1 589. 

Pins  firfl  ufed  in  England,  before  which  time . 
the  ladies  ufed  fkewers. 

Iron  cannon  and  mortars  made  in  England. 


1544  Good  lands  let  in  England  at  one  fhillingper  acre. 

1545  The  famous  council  of  Trent  begins,  and  conti- 

nues i3  years.  *" 

1547  Firfl  law  in  England  eflablifliing  the  interefl  of 

money  at  \oper  cent*. 

1548  The  Reformation  gained  ground  in  Poland. 

1549  Lords  lieutenants  of  counties  inftituted  in  Eng- 

land. 
1*550  Horfe  guards  inftituted  in  England. 

The  bauk  of  Venice  eftablifhed  about  this  timet 
1552  Books  of   geography    and   aiironomy  deftroyed, 
in  England,  as  being  infected  with  m^gic. 
The    book   of  Common.  Pxayei-   afl-^v-f^ "  J   '— 
England  by  acl  of  Parliament. 

1554  The  kingdom  of  Aftracan   conquered  by  the-; 

Ruffians. . 

1555  The. Ruffian  company  eftablifhed  in  England. 
1558  Queen  Elizabeth  begins  her  reign. 

1560  The  reformation  in  Scotland  completed  by  Joint? 

Knox. 
1 56  i  Livonia  ceded  to  Poland. 
1563  Knives  firfl  made  in  England. 
1565  Revolt  of  the  Low  Countries. 
Malta  attacked  by  the  Turks.. 
15:66  The  39  articles  of  the  church  of  England  efta- 
blifhed. 
1568  Queen  Mary  imprifoned  in  England- 
Liberty    of    exerciling  the  reformed   religion 

granted  to  the  Low  Countries.., 
2569  Royal  Exchange  firft  built. 
15  71  The  idand  of  Cyprus  taken  by  the  Turks. 

They  are  defeated  at  Lepanto. 
I.572  The  great  mafTacre  of  Proteflants  at  Paris. 

A  new  flar  in  Caffiopaeia  obferved  by  Cornelius 

Gemma.     It  appeared  in  November,  and  dif- 

appeared  in  March. 
1576  The  exercife  of  the  Proteflant  religion  aufhori-  - 

fed  in  France.     This  toleration  followed  by  a 

civil  war. 

1578  The  firfl  treaty  of  alliance  betwixt  England  and  - 

the  States  General,  January  7th. 

1579  The  Dutch  -fhake  off  the  Spanifh  yoke,  and  the  - 

republic  of  Holland  begins. 
Englifh  Eaft-India  company  incorporated — efta-  - 
blifhed  1600,  . 
Turkey. company  incorporated. 

1580  Sir    Francis   Drake   returns  from   his    voyage •. 

round  the  world,  being  the  firfl  Englifh  cu>  . 
cumnavigaror. 
Parochial  regifter  firfl  appointed  in  England. 
The  kingdom  of  Portugal  feized  by  Philip  of 
Spain, 
j  58 1  Copper  money  firfl  ufed  in  France. 

1582  Pope  Gregory  introduces  the  New  Stile  in  Ita=  - 

ly  ;  the  5th  of  October  being  counted  15. . 

1583  Tobacco  firft  brought  from  Virginia  into  Eng=  .. 

land. 
The  firft  propofal  of  fettling  a  colony  in  Ame» 
rica. 

1587  Mary  queen  of  Scots  is  beheaded  by  order  of 

Elizabeth,  after  18  years  inrprifonment. 

1588  The  Spanifh  Armada  deftroyed  by  Drake  and 

other  Englifh  admirals. 
Henry  IV.  pafTes  the  edicf  of  Nantes,  tolera- 
ting the  Protectants. . 

1583; 
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Duelling  with  fmall  fwords  introduced  into  Eng- 
land. 

Coaches  firft  introduced  into  England;  hackney 
ait  1693;  increafed  to  roco  in  1770. 

Band  of  penfioners  inftituted  in  England. 

Telefcopes  invented  by  Janfen,  a  fpectacle  ma- 
ker in  Germany. 

Trinity  college,  Dublin,  founded. 

A  great  plague  in  London. 

The  Jefuits  expelled  from  France. 

The  obliquity  of  the  ecliptic  obferved  by  By- 
gius  to  be  230  30'. 

The  fame  obferved  by  Tycho-Brache  to  be 
230  29'  2S" • 

A  great  earthquake  at  Japan. 

Watches  firft  brought  into  England  from  Ger- 
many. 

The  edict  of  Nantes  by  Henry  IV.  of  France. 

Decimal  arithmetic  invented  at  Bruges. 

Queen  Elizabeth  (thelaftof  the  Tudors)  dies,  and 
nominates  James  VI.  of  Scotland  as  her  fuc- 
ceffbr  ;  which  unites  both  kingdoms  under  the 
name  of  Great  Britain. 

The  Gun-powder-plot  difcovered  at  Weftmin- 
fter;  being  a  plot  to  blow  up  the  king  and  both 
houfes  of  Parliament. 

Oathsof  allegiance  firft  adminiftered  inEngland. 

Colonies  fent  from  England  to  Virginia. 

The  independency  of  the  United  States  acknow- 
ledged by  Spain. 

Galileo,  of  Florence,  firft  difcovers  the  fatellites 
about  the  planet  Jupiter,  by  the  telefcope  late- 
ly invented  in  Germany. 
Henry  IV.  is  murdered  at  Paris  by  Ravaillac  a 
prieft. 

Thermometers  invented  by  Diebel,  a  Dutchman. 

Baronets  firft  created  in  England  by  James  I. 
May  22. 

An   earthquake    at    Conf^antinople;    200,000 
perfons  Jied  thereof  the  p'agne. 

The  north-weft  pafTage  to  China  attempted  in 
vain  by  tht  Englifh. 

Napier  of  Marchefton,  in  Scotland,  invents  the 
logarithms. 

Sir  Hugh  Middleton  brings  the  new  river  to 
London  from  Ware. 

The  firft  permanent  fettlement  in  Virginia. 

W.  Harvey,  an  Engl'fhman,  confirms  the  doc- 
trine of  the  circulation  of  the  blood,  which 
had  been  firft  broached  by  Servetius,  a  French 
phyfician,  in  1553- 

The  broad  filk  manufacture  from  raw  filk,  in- 
troduced into  England. 

Barbadoes  difcovered  by  Sir  William  Courteen. 

Navarre  united  to  France. 

Copper-money  firft  introduced  in  England. 

New  England  planted  by  the  Puritans. 

The  two  parties  of  Whigs  and  Tories  formed 
in  England. 

The  Palatinate  reduced  by  the  Imperialifts. 

The  knights  of  Nova  Scotia  inflituted. 

MallVre  of  the  Englifh  at  Amboyna. 

King  Junes  dies,  and  is  fucceeded  by  his  fon 
Charles  I. 


1625  The  ifland  of  Barbadoes,  the  firft  Engliih  fettle- 
ment in  the  Weft  Indies,  is  planted. 

1631  The  tranfit  of  Mercury  over  the  fun's  difk,  firft 

obferved  by  Gaffendi. 
A  great  eruption  of  Vefuvius. 

1632  The  battle  of  Lutzen,  in  which  Guftavus  Adol- 

phus,  king  of  Sweden,  and  head  of  the  Pro- 
teftauts  in  Germany,  is  killed. 

1633  Galileo  condemned    by  the  inquifition  at  Rome. 
Louifiana  difcovered  by  the  French. 

1635  Province  of  Maryland  planted    by  lord   Balti- 

more. 
Regular  pofts  eftablifhed  from  London  to  Scot- 
land, Ireland,  &c. 

1636  A  tranfit  of  Mercury  over  the  Sun's  difk  obferv- 

ed by  Caffini. 

1639  A  tranfit  of  Venus  over  the  fun's  difk  firft  ob- 

ferved by  Mr  Horrox,  November  24th.  O.  S. 
3  h  15'  P.  M. 

1640  King  Charles  difobliges  his  Scottifh  fubjects :  on 

which  their  army,  under  general  Leiky,  en- 
ters England,  and  takes  Newcaftle,  being  en- 
couraged by  the  malecontents  in  England. 

The  maflacre  in  Ireland,  when  40,000  Englifh 
Proteftants  were  killed. 

The  independency  of  Portugal  recovered  by 
John  duke  of  Braganza. 

1642  King  Charles  impeaches  five  refractory  members, 

which  begins  the  civil  wars  in  England. 

1643  Excife  on  beer,  ale,  &c.  firft  impefed  by  par- 

liament. 
Barometers  invented  by  Torricelli. 

1648  A  new  ftar  obferved  in  the  tale  of  the  Whale  by 

Fabricius. 

1649  Charles  I.  beheaded  by  Cromwell  at  Whitehall, 

January  30,  aged  49. 
Pendulums  firft  applied  to  clocks  by  Huygens. 

1651  The  feet  called  Q/takers  appeared  in  England. 

1652  The  Dutch  colony  at  the  Cape  of  Good  Hope 

eftablifhed. 

1654  Cromwell  affumes  the  protectonhip. 

The  air-pump  invented  by  Otto  Guericke  of 
Magdeburg. 

1655  The  Englifh,  nnder  Admiral  Penn,  take  Jamaica 

from  the  Spaniards. 
One  of  Saturn's  fatellites  obferved  by  Huygens. 
1658  Cromwell  dies,  and  is  fucceeded  in  the  protector- 
ship by  his  fon  Richard. 

1660  King  Charles  II.  is  reftored  by  Monk,  comman- 

der of  the  army,  after  an  exile  of  twelve  years 
in  France  and  Holland. 
The  people  of  Denmark,  being  oppreffed  by  the 
nobles,  furrender  their  privileges  to  Frederic  III. 
who  becomes  abfolnte. 

1 661  The  obliquity  of  the  ecliptic  obferved  by   He- 

velius  to  be  230  29'  "]". 

1662  The  Royal  Society   eftablifhed  at  London   by 

Charles  II. 

1663  Carolina  planted ;  1 728,  divided  into  feparate  go- 

vernments. 
Pruffia  declared  independent  of  Poland. 

1664  The  New  Netherlands  in  North  America  con- 

quered from  the  Swedes  and  Dutch  by  the 
Englifh. 
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1665  The   plague   rages   in  London,  and   carries  off     1689 

68,000  pcrfons.  1690 

The  magic  lanthorn  invented  by  Kircher. 

1666  The  great  fire  of  London  began  Sept.  2.  and  con-      1691 

tinned   three    days,  in   which  were   deflroyed 
13,000  houfes  and  400  flreets. 
Tea  firft  tifed  in  England. 

1667  The  peace  of  Breda,    which   confirms   to  the      1692 

Engliih  the  New  Netherlands,  now  the 
States  of  Pennfylvania,  New  York,  and  New 
Jerfey. 

166S  ditto  Aix  la  Chapelle. 

St  James's  park  planted,  and  made  a  thorough- 
fare for  public  ufe  by  Charles  II. 

1669  The  ifl-ind  of  Candia  taken  by  the  Turks. 

1670  The  Engliih  Hacfon's  Bay  company  incorpora-      1693 

ted. 
The  obliquity  of  the  ecliptic  obferved  by  Men- 

goli  to  be  2.3 °  28'  24". 
.1672  Louis  XIV.  over-runs   great  part    of  Holland, 

when  the  Dutch  opened  their  Unices,  being  de-      1694 

termined    to  drown  their   country,  and  retire 

to  their  fettlements  in  the  Eaft  Indies. 
African  company  eftablifhed.  1696 

The  obliquity  of  the  ecliptic  obferved  by  Richer     i"99 

to  be  23"  2i'  s4- 

1677  The  micrometer  invented  by  Kircher.  1700 

1678  The  peace  of  Nimeguen. 
The  habeas  corpus  act  pafTed. 

A  ftrange  darknefs  at  noon-day,  Jan.  12.  1701 

1680  A  great  comet  appeared,  and    from  its  nearnefs 
to  oar  eartli  alarmed  the  inhabitants.     It  con- 
tinued vifible  from  Nov.  3.  to  March  9.  1702 
William  Penn,  a  Quaker,  receives  a  charter  for 
planting  Pennfylvania. 
1683  India  flock  fold  from  360  to  500  per  cent. 

1685  Charles  II.  dies,  aged  55,  and   is  fucceeded  by 

his  brother  James  II.  1703 

The  duke  of  Monmouth,  natural  fon  to  Charles  II. 
raifes  a  rebellion,  but  is  defeated  at  the  battle  of     1 704 

Sedgmore,  and  beheaded. 
The  edict  of  Nantes  is  revoked  by  Louis  XIV. 

and  the  Proteftants  are  greatly  diftrefTed. 

1686  The  Newtonian  philofophy  publifhed. 

1687  The  palace  of  Verfailles,  near  Paris,  finifhed  by      1706 

Louis  XIV. 
168S  The  Revolution  in  Great  Britain  begins  Nov.  5. 
King  James  abdicates,  and  retires  to  France, 
Dec.  3.  1707 

King  William  and  Queen  Mary,  daughter  and 
fon-in-law  to  James,  are  proclaimed  Februa-     1708 
ry  16. 

Vifcount  Dundee  (lands  out  for  James  in  Scotland, 
but  is  killed  by  general  Mackay  at  the  battle  of 
Killycrankie;    upon    which  the    Highlanders,     1709 
wearied  with  repeated  misfortunes,  difperfe. 

Smyrna  deflroyed  by  an  earthquake. 
1689  The  land-tax  paffed  in  England. 

The  toleration-act  palled  in  ditto.  1710 

Several  bifhops  are  deprived  for  not  taking  the 
oaths  to  William. 

William  Fuller,  who  pretended  to  prove  the 
prince  of  Wales  fpurious,  was  voted  by  the 
commons  to  be  a  notorious  cheat,  impoftor,  and 
falfe  accufer, 


Epifcopacy  alolifhed  in  Scotland.  After: 

The  battle  of  the  Boyne,  gained  by  William  a-     Chrift.. 
gainlt  James,  in  Ireland. 

The  war  in  Ireland  finilhed,  by  fzirrender  of 
Limerick  to  William. 

The  obliquity  of  the  ecliptic  obferved  by  Flam- 
Head  to  be  23°  28'  32/;. 

The  Engliih  and  Dutch  fleets,  commanded  by  • 
Admiral  Ruffe  1,  defeat  the  French  licet  off  La  . 
Hogue. 

The  mallacre  of  Glencoe  in  Scotland,  Jjan.  31... 
O.  S. 

Earthquakes  in  England  and  Jamaica,  Septem- 
ber 8. 

Hanover  made  an  electorate  of  the  empire. 

Bayonets  at  the  end  of  loaded  mufkets  firft  nfed 
by  the  French  againll  the   confederates  in   the* 
battle  of  Turin. 

Bank  or   England  eftabiiihed  by  King  William.  . 

The  fir  ft  public  lottery  was  drawn  this  year. 

Queen  Mary  dies  at  the  age  of  33,  and  William,  t 
reigns  alone. 

Stamp  duties  inflituted  in  England. 

The  peace  of  Ryfwick. 

The  Scots  fettled  a  colony  at  the  ifthnuis  of  Da-  - 
rien  in  America,  and  called  it  Caledonia. 

Charles  XII.  of  Sweden  begins  his  reign. 

King  James  II.  dies  at  St  Germains  in  the  68th 
year  of  his  age. 

PrulTia  erected  into  a  kingdom. 

Society  for  the  propagation  of  the  gofpel  in  fo» 
reign  parts  eftablifhed. 

King  William  dies,  aged  50,  and  is  fucceeded 
by  Queen  Anne,  daughter  to  James  II.  who, 
with  the  Emperor  and  States  General,  renews 
the  war  againft  France  and  Spain. 

the  French  fent  colonies  to  the  Millifipppi. 

The  obliquity  of  the  ecliptic  obferved  by  Bian- 
chini  to  be  230  28'  257/. 

Gibraltar  taken  from  the  Spaniards  by  Admiral 
Rooke. 

The  battle  of  Blenheim  won  by  the  Duke  of 
Marlborough  and  allies  againft  the  French. 

The  court  of  Exchequer  inflituted  in  England. 

The  treaty  of  Union  betwixt  England  and  Scot-  - 
land,  ligned  July  22. 

The  battle  of  Ramilies  won  by  Marlborough  and 
the  allies. 

The  firft  Britifh  parliament. 

The  allies  defeated  at  Almanza. 

Minorca  taken  from  the  Spaniards  by  General 
Stanhope. 

The  battle  of  Oudenarde  won  by  Marlborough 
and  the  allies. 

Peter  the  Great,  czar  of  Mofcovy,  defeats 
Charles  XII.  at  Poltowa,  who  flies. to  Turkey.    . 

The  battle  of  Malplaquet  won  by  Marlborough 
and  the  allies. 

Queen  Anne  changes  the  whig  miniftry  for  ou- 
tliers more  favourable  to  the  intertft  of  her  bro- 
ther the  late  Pretender. 

The  cathedral  church  of  St  Paul,  London,  re- 
built by  Sir  Chriftopher  WTren  in  37  years^ 
at  one  million  expence,  by  a  duty  on  coals. 

The  Engliih  South-fea  company  began. 

1 712  Duke 
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After       1 71 2  Duke  of  Hamilton  and  Lord  Mohun  killed  in  a 

Chriflv  duel  in  Hide-Park. 

1  713  The  peace  of  Utrecht,  whereby  Newfoundland, 
Nova  Scotia,  New  Britain,  and  Hudfon's  bay, 
in  North  America,  were  yielded  to  Great  Bri- 
tain ;  Gibraltar  and  Minorca,  in  Europe,  were 
alfo  confirmed  to  the  faid  crown  by  this  treaty. 

1 714  Queen  Anne  dies,  at  the  age  of  50,  and  is  fuc- 
ceeded  by  George  I. 

Intereitin  England  reduced  to  five  per  cent. 

1 71 5  Louis  XIV.  dies,  and  is  fucceeded  by  his  great- 
grandfon  Louis  XV.  the  late  king  of  France. 

The  rebellion  in  Scotland  begins  in   September 
under  the  Earl  of  Mar,  in  favour  of  the  Preten- 
der.    The  action  of  SherifFmuir,  and  the  fur- 
render  of  Prefton,  both  in  November,  when  the- 
rebels  difperfe. 

The  obliquity  of  the  ecliptic  obferved  by   Lou-, 
viile  to  be  23°  28'  24". 

1716  The   Pretender  married   the  princefs  Scbiefka, 
grand-daughter  of  John  Sobieiki,  late  king  of - 
Poland. 

An  act  palled  for  feptennial  parliaments. 

1718  Sardinia  erected  into  a  kingdom,  and  given  to 
the  duke  of  Savoy. 

1 71 9  The  Miullippi  fcheme  at  its  height  in  France.  - 
Lombe's     ^lk-throwing    machine,     containing 

26,586  wheels,  erected  at  Derby  in  England  : 
takes  up  one- eighth  of  a  mile  ;  one  water- 
wheel  moves  the  reft ;  and  in  24  hours  it  works 
318,504,960  yards  of  organzine  lilk  thread. 

1 720  The  fouth-fea  fcheme  in  England  begun  April  7, 
was  at  its  height  at  the  end  of  June,  and  quite 
funk  about  September  29. 

A  ^reat  earthquake  in  China. 
,-724  An  earthquake  in  Denmark. 
1727  King  George  dies,  in  the  68th  year  of  his  ao-e,  . 
and  is  fuccceeded  by  his  only  fon,  George  II. 
Inoculation  firil  tried  on  criminals  with  fuccefs. 
Raffia,'  formerly  a  dakedomr  is  now  eftablilhed 

as  an  empire,  . 
The  abberratkmof  the  fixed  flars  discovered  and  i 
accounted  for  by  Dr  Bradley. 

1732  Kouli  Khan  nfurps  the  Pcrfian  throne,  conquers  ■ 
the  Mogul  empire,  and  returns  with  two  nun-  - 
dred  thirty-one  millions  Sterling. 

Several  public-fpirited  gentleman  begin  the  fet-  - 
tlement  of  Georgia  in  North  America. 

1733  The  Jefuits  expelled  from  Paraguay. 
1736  Capt.    Porteous   having  ordered  his  foldiers  to 

fire  upon  the  populace  at  an  execution   of  a 
;r,  is  himfelf  hanged  by  the  mob  at  E- 
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Atranlit  of  Mercury  obferved  by  Caffini. 

1737  A  dreadful  hurricane    at  the  moiuh  of  the  Gan- 

ges, Oct.  10. 

1 738  Weftminifter  bridge,  confuting  of  15  arches,  be- 

gun ;    finiflied  in    1750,    at    the    expence  of 
389,0001.  defrayed  by  parliament. 
The  order  of  St  Januarius  eftablilhed  at  Naples. 
:739  Letters  of  marque  ihued  out  in  Britain  againll 
Spain  July  2t.  an  J  war  declared,  Oct.  23. 
The  empire  of  Indoilan  ruined  by  Kouli  Khan. 
An  intenfc  froft  in  Britain. 
1743  The  battle  of  Dettingen  won  by  the  Englifh  and 
allies  in  favour  of  the  Queen  of  Hungary. 


1743  A  dreadful  plague  in  Sicily. 

1744  War  declared  againll  France. — Commodore  An- 

ion returns  from  his  voyage  round  the  world. 

1 745  The  allies  lofe  the  battle  at  Fontenoy. 

The  rebellion  breaks  out  in  Scotland,  and  the 
Pretender's  army  defeated  by  the  Duke  of 
Cumberland  at  Culloden,  April  16,   1746. 

1746  Britiih  Linen  Company  erected. 
Lima  deflroyed  by  an  earthquake.  . 

1747  Kouli  Khan  murdered, 

1748  The  peace  of  Aix-la-Chapelle,   by  which  a  re- 

ititution  of  all  places  taken  during  the  war  was 
to  be  made  on  all  fides. 

1749  The  intereft  on   the   Britiih   funds  reduced  to 

3  per  cent,  ■ 
Britiih  herring-fifhery  incorporated. 
The  colony  of  Nova  Scotia  founded. 
i75"o  Earthquake  in  England. 

1751  Frederic  prince  of  Wales,  father  to  his  prefer.; 

majefly,   died,  - 
Antiquarian  fociety  at  London  incorporated. 

1 752  The  new  flile  introduced  into  Great  Britain  ;  the 

3d  of  September  being  counted  the  141b. 

1753  The  Britiih  mufeum  erected  at  Montague-houfe. 
Society   of  arts,  manufactures,  and  commerce, 

initituted  in  London. 
I  754  A  dreadful  eruption  of  mount  ./Etna. 

A  great   earthquake  at  Conitantinople,    Cairo, 
&c.  Sept.  2d. 
I7>"5  Quito    in   Peru   deflroyed  by     an    earthquake, 
April  28th.  • 
Lilbon  deflroyed  by  an  earthquake,  Nov.   ifl. 

1756  146   Engliihmen  are  confined  in   the  black  hole 

at  Calcutta  in  the  Eafl  Indies   by  order  of  the  . 

nabob,  and  123  found  dead  next  morning. 
Marine  fociety  eftablilhed  at  London. 
The  King  of  Pruflia  commenced  hoftilities  in  the 

month  of  Auguft  in  Saxony.     Defeats  the  Au> 

ftrians  at  Lo. 

1757  Damien  attempted  to  affaffinate  the  French  king. 
The  King  of  Pruflia  invades  Bohemia.     Defeats 

the  Auftrians  at  Reich  enberg,  April  21ft,  and 
at  Prague,  May  6th.  Repulfed  by  Count  Daun 
at  Kolin,  June  18th. 

The  allies  defeated  by  the  French  at  Hailenbeck, 
July  26th. 
Convention  of  Clofler  Seven,  Sep.  8th. 

The  king  of  Pruifia  defeats  the  French  and  An-  • 
ftrians  atRofoach,  Nov.  5.    The  Prufhans  de- 
feated near  Breflaw,  Nov.  22d.    The  Auftrians 
defeated  at  Liffa,  Dec.   5th. 

1758  Senegal  taken  by  the  Britiih,    May  ifl.     They 

take  Louiibourg,  July  27th. 
The   King    of  Pruifia   defeats    the   Ruffians   at 

Zomdorf,  Auguft  25th.     Is  defeated  by  Count 

Daun  at  Hoch-kirchen,  Oct.    14th. 
Goree  taken  by  Commodore  Keppel,  Dec.  291b, 
Attempt  to  affafunate  the   King  of   Portugal, 

Dec.   3. 

1759  General  Wolfe  is  killed  in  the  battle  of  Quebec, 

which  is  gained  by  the  Britiih. 
The  French  defeated  by  Prince   Ferdinand  at 

Bergen,  April  13th. 
Guadaloupe  taken  by  the  Britiih,  May  rft. 
King  of  Pruflia  defeated  by  the  Pviiffians  at  Cu- 
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1 759  The  French  fleet  defeated  by  Admiral  Hawke, 

Nov.  20th. 
Balbec  and  Tripoli  deftroyed  by  an  earthquake, 
Dec.   5th. 

1760  King  George  II.  dies  October  25th,  in  the  77th 

year  of  his  age,  and  is  Succeeded  by  his  prefent 
majeSty,  who,  on  the  22d  of  September  1761, 
married  the  princefs  Charlotte  of  Mecklenburgh 
StreliLZ. 

Blackfriars-bridge,  confuting -of  9  arches,  be- 
gun, finilhed  1770,  at  the  expenceof  152,8401. 
to-be  discharged  by  a  toll. 

A  tranfit  of  Venus  over  the  fun  June6th. 

Earthquakes  in  Syria  Oct.   1 3th. 

The  King  of  Pruffia  defeats  the  Auftvians  at 
Torgau  Nov.   3d. 

Pondicherry  taken  by  Col.  Coote  Jan.   15th. 

Belleifle  furrendered  to  the  Britiih  Feb.   4th. 
1762  War  declared  againft  Spain. 

Peter  III.  emperor  of  Ruffia,  is  depofed,  impri- 
foned,  and  murdered. 

American  philoSophical  Society  eftablifhedin  Phi- 
ladelphia. 
■-George  Augustus  Frederic,    prince  of  Wales, 
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Martinico  Surrended  to  the  Britim  Feb.  4th. 
Havannah  furrendered  to  ditto  Aug.   12th. 
Manilla  taken  by  ditto  Oct.  6th 

1763  The   definitive  treaty  of  peace  between  Great 

Britain,  France,  Spain,  and  Portugal,  conclu- 
ded at  Paris  February  10th  ;  which  confirms  to 
Great  Britain  the  extenlive  provinces  of  Cana- 
da, Eaft  and  Weft  Florida,  and  part  of  Loui- 
siana, in  North  America:  alfo  the  i Hands  of 
Granada,  St  Vincent,  Dominica,  and  Tobago, 
in  the  Weft  Indies. 
The  Jefuits  expelled  from  France. 

1764  The  parliament  granted  10,000  1.  to   Mr  Har- 

rifon  for  his  difcovery  of  the  longitude  by  his 
time-piece. 

Famine  and  peftilence  in  Italy. 

An  earthquuke  at  Lifbon. 
'i  765  His  majefty's  royal  charter  pafFed  for  incorpora- 
ting the  fociety  of  artifts. 

An  act  palled  annexing  the  Sovereignty  of  the 

iHand  of  Man   to  the  crown  of  Great  Britain. 

2766  April  2 1  ft.  a  fpot  or  macula  of  the  fan,  more  than 

thrice  the  bignefs  of  our  earth,  puffed  the  fun's 

centre. 

The  American  ftamp-act  repealed  March   iSih 

A  great  earthquake  at  Constantinople. 

The  Jefuits  expelled  from  Bohemia  and  Den- 
mark. 
1:767  The  Jefuits  expelled  from  Spain,  Venice,  and 
Genoa,  April  2d. 

Martinico  almoft  destroyed  by  an  earthquake. 

The  proteftants  tolerated  in  Poland  Nov.  2d. 
1768  Academy  of  painting  -eftablHhed  in  London. 

The  Turks  imprifon  the  Ruffian  ambaffador,  and 
declare  war  againft  that  empire. 

The  Jefuits  expelled  from  Naples,  Malta,  and 
Parma. 
2769  Paoli  fled  from  Corfica  June  13th.     The  ifland 
then  reduced  by  the  French. 


1 770  An  eai  th quake  at  St  Domingo. 

1 771  Dr  Solander  and  Mr  Banks,  in  his  Britannic  ma- 

jefty's Ship  the  Endeavour,  L'eut.Cook,  return 
from  a  voyage  round  the  world,  having  made 
-Several  important  difcoveries  in  the  SoutliSeas. 
An  emigration  of  500,000  Tourgouths  from  the 
coafts  of  the  Cafpian  Sea  to  the  frontiers  of 
-China. 

1772  The  King  of  Sweden  changes  the  constitution 

from  ariftocracy  to  a  limited  monarchy. 
The  pretender  marries  a  princefs  of  Germany, 

grand-daughter  of  Thomas  late  Earl  of  Aylef- 
•bury. 

The  emperor  of  Germany,  Emprefs  of  Ruffia, 
•and  the  King  of  Prufha,  Strip  the  King  of  pq- 

land  of  a  great  part  of  his  dominions,,  which 

they  divide  among  themfelves,  in  violation  of 

the  molt  Solemn  treaties 

1773  Captain  Phipps  is  Sent  to  explore   the  North 

Pole  ;  but  having  made  81  degrees,  is  in  danger 
of  being  locked  up  by  the  ice,  andhis  attempt 
to  difcover  a  pailage  in  that  quarter  proves 
fruitleSs. 

The  Englifli  Eaft  India  company  having,  by  con- 
queft  or  treaty,  acquired  the  extenhve  pro- 
vinces of  Bengal,  Orixa,  and  Bahar,  contain- 
ing 15  millions  of  inhabitants,  great  irregula- 
rities are  committed  by  their  Servants  abroad  ; 
upon  which  government  interferes,  and  fends 
•out  judges  &c.  for  the  better  administration 
of  juftice. 

The  war  between  the  Ruffians  and  the  Turks 
proves  difgraceful  to  the  latter,  who  lofe  the 
Iflands  in  the  Archipelago,  and  by  the  fea  are 
every  where  nnfucceSsful. 

The  Society  of  Jeiuits  fuppreffed  by  the  Pope's 
bull  Auguft  25th. 

1774  Peace  is  proclaimed  between  the   Ruffians  and 

the  Turks. 
The  Britifli  parliament  having  paffed  an  aft  lay- 
ing a  duty  of  3d.  per  pound  upon  all  teas  im- 
ported into  America,  the  colonists,  considering 
this  as  a  greivance,  deny  the  right  of  the  Britifh 
parliament  to  tax  them. 
The  American  colonies  fend  deputies  to  Phila- 
delphia, who  affume  the  title  of  The  Congrefs  of 
the  Thirteen  United  Provinces. 

1775  The  the  American  war  commences.     Action  at 

Bunker's  Hill  June  7th. 
The  Spaniards  land  near  Algiers  and  are  de- 
feated July  8th. 

1776  The  congrefs  declare  the  United  States  of  Ame- 

rica independent  of  the  crown  and  parliament 

of  Great  Britain,  4th  July. 
The  Americans  receive  a  dreadful  defeat  at 

Long-Iftand  Auguft  27th. 
I  777  Philadelphia  taken  by  the  Britifli  Oct.  3d. 

General  Burgoyne  with  his  army  Surrender  to 

the  Americans. 

1 778  Philadelphia  evacuated  by  the  Britifh,  June  18th. 

1 779  A  moft  extraordinary  eruption  of  Vefuvius  Au- 

guft 8th. 
The  Siege  of  Gibraltar  begun  by  the  Spaniards 
July  8th. 
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1780  Jan.  14th,  6  h.  A.  M.  the  thermometer  fufpend- 
ed  in  the  open  air  at  Glafgow,  flood  at  46°  be- 
low o. 

The  Spaniih  fleet  defeated  by  Admiral  Rodney- 
Jan.  1 6th. 

Gharlefton  furrendered  to  the  Britiih  May  12th. 

A  dreadful  infurredion  in  London,  and  riots  in 
many  other  places  of  the  kingdom. 

A  great  number  of  Britiih  fhips  taken  by  the 
combined  fleets  of  France  and  Spain. 

Lord  Cornwallis  defeats  the  Americans  at  Cam- 
den. 

A  dreadful  hurricane  in  the  Leeward  Iflands 
Oct .  offi. 

An  extraordinary  ftorm  of  wind  in  England,  . 

War  declared  againft  the  Dutch  Dec.  20th. 
j-781  A  terrible  engagement  between  the  Dutch  and 
Britiih  fleets  near  the  Dogger  Bank  Aug.  5. 

Lord  Cornwallis  with  his  army  fnrrender  to  the 
united  forces  of  France  and  America  Od.  18th. 
1^782  Minorca  furrendered  to  the   Spaniards   Februa- 
ry 4th. 

The  French -fleet  under  De  Graffe  defeated 
and  almoft  deftroyed  by  Admiral  Rodney 
April  1 2th. 

The  Spaniih  floating  batteries  before  Gibraltar, 
entirely  deftroyed  Sept.  12th  . 


1783  Preliminaries  of  a  general  peace  figned.     Ame- 
rica declared  independent  Jan.  20th. 

A  dreadful  earthquake,  attended  with  many  ex- 
traordinary circumftauces,  in  Italy  and  Sicily. 

The  fun  obfcured  by  a  kind  of  fog  during  the 
whole  fummer. 

A  volcanic  eruption  in  Iceland  furpaffing  any 
thing  recorded  in  hiftory.  The  lava  fpouted 
up  in  three  places  to  the  height  of  two  miles 
perpendicular,  and  continued  thus  for  two 
months ;  during  which  time  it  covered  at  trad; 
of  3600  fquare  miles  of  ground,  in  fome  places 
more  than  100  feet  deep. 

A  large  meteor  appears  to  the  northward  of 
Shetland,  and  takes  its  direction  fouthwardj 
with  a  velocity  little  inferior  to  that  of  the 
earth  in  its  annual  courfe  round  the  fun.  Its 
trad  obferved  for-  more  than  icoo  miles. 
17S7  General  Convention  meet  at  Philadelphia  for  the 
purpofe  of  forming  a  new  conftitution,  which, 
was  afterwards  adopted  by  all  the  flates. 
1 789  Firft  Congrefs  meet  under  the  federal  conftitution 
March  4th. 

States  General  opened  at  Paris  April  25th. 
Baftile  demolifhed  by  the  people  July  i4th  = 

Conftitution  of  France  framed  Auguft  6tho 
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Ohi-ono-  CHRONOMETER,  in  general,"  denotes  any  in- 
me.ter.  ftrument  or  machine  ufed  in  meafuring  time ;  fuch  are 
"~^~  "'dials,  clocks,  watches,  ire.     See  Dial,  ire.. 

The :  term  chronometer,  however,  is  generally  ufed  in 
a  more  limited  fenfe,  for  a  kind  of,  clock  fo  contrived 
as  to  meafure.a  fmall  portion  of  time  with  great  exact - 
nefs,  even  to  the  fixteenth  part  of  afecond:  of  fuch  a 
one  there-is  adefcription  in  Defagnlier's  experimental 
philofophy,  invented  by  the  late  ingenious  Mr  George 
Graham  ;  which  muft  be  allowed  to  be  of  great  ufe  for 
meafuring  fmall  portions  of  time  in  aftronomical  obferva- 
tions,  the  time. of  the  fall  of  bodies,  the  velocity  of  run- 
ning waters,  ire.  But  long  fpacesof  time  cannotbe  mea- 
fured  by  it  with  mfneient  exadnefs,  unlefs  its  pendulum 
be  made  .to  vibrate  in  a  cycloid  ;  becaufe,  otherwife  it  is 
liable  to  err  confiderably,  as  all  clocks  arc  which  have 
fhdrt  pendulums  that  fwing  in  large  arches  of  a  circle. 

There  have  been  leveral  machines  contrived  for 
meafuring  time,  under  the  name  of  chronometers,  up- 
on  principles  very  different  from  thofe  on  which  clocks 
and  watches  are  conftruded. 

Plate  CXXX VI.  fig.  1.  reprefents  an  air- chronome- 
ter, which  is  conftruded  in  the  following  manner.  Pro- 
vide a  gl  afs  tube  of  about  an  inch  in  diameter,  and  three 
or  four.feet  long  :  the  diameter  of  theinfideof  this  tube 
muft  be  precifely  equal  in  every  part :  at  the  bottom  muft 
be  a  fmall  hole,  clofely  covered  with  a  valve.  In  the 
tube  placeapifton  E,  fig.  2.  which  is  made  to  fit  it  exad- 
\y,  and  muft  be  oiled,  that  it  may  move  in  the  tube  with 
the  greateft  freedom  :  in  this  pifton  there  is  a  cock  that 
fhuts  quite  clofe;  and  from  the  top  of  it  there  goes  a 
cord  F,  which  partes  through  the  handle  G.  The  cock 
of  the  pifton  being  clofed,  it  is  to  be  let  down  to  the 
bottom  of  the  tube,  and  being  then  drawn  up  to  the 
top,  the  air  will  then  ritfli  in  by  the  valve  at  the  bot- 
tom of  the  tube,  and  (bjiport  the  pifton.  You  are  then 
to  turn  the  cock,  fo  as  to  make  a  very  fmall  yem  ;  and 


the  air  palling  flowly  through  that  vent,  the  pifton 
will  gradually  defcend,  and  ihow  the  hour,  either  by 
lines  cut  in  the  tube  with  a  diamond,  or  marked  with 
paint,  or  by  fmall  flips  of  paper  painted  on  the  glafs. 


If  this  chronometer  ihould  go  too  f aft  or  two  flow,  it 
may  be  eafily  regulated  by  altering  the  pofition  of  the 
cock  in  the  pifton,  as  it  is  on  that  the  whole  depends. 

If,  inftead  of  marking  the  tube,  you  would  have 
the  time  fhown  by  a  dial,  it  may  be  eafily  tffeded  by 
placing  an  axis  to  which  the  hand  of  the  dial  is  fixed, 
diredly  over  the  tube,  and  winding  the  firing  to  which 
the  pilton  is  joined  round  that  axis  ;  for  then,  as  the 
pifton  defcends,  the  axis  will  gradually  turn  the  hand, 
and  ihow  the  hour  :  but  it  muft  be  obferved,  that  as  the 
defcent  of  the  pifton  is  not  conftantly  regular,  on  ac- 
count of  the  decreafe  of  refiftence  from  the  quantity  of 
the  fubjacent  air  as  the  pifton  defcends,  iheaxis  there- 
fore muft  not  be  a  regular  cylinder,  but  conical  like  the 
fufee  of  a  watch,  as  in  fig.  3.  by  which  means  the  mo- 
tion of  the  hand  of  the  dial  will  be  conftant  and  regular, 

Fig.  4.  reprefents  a  lamp-chronometer.  It  confifts 
of  a  chamber  lamp  A,  which  is  a  cylindrical  Veflel  a- 
bout  three  inches  high,  and  one  inch  diameter,  placed 
in  the  ftand  B.  The  infide  of  this  veflel  muft  be  every 
where  exadly  of  the  fame  diameter,  To  the  ftand 
B  is  fixed  the  handle  C,  which  fupports  the  frame 
DEFG,  about  12  inches  high,  and  four  wide.  Tj  is 
frame  is  to  be  covered  with  oiled  paper,  and  divided 
into  twelve  equal  parts  by  horizontal  lines;  at  the 
end  of  which  are  wrote  the  numbers  for  the  hours, 
from  1  to  12,  and  between  the  horizontal  lines  are 
diagonals  that  are  divided  into  halves,  quarters,  ire. 
On  the  handle  B,  and  clofe  to  the  glafs,  is  fixed  the 
ftyle  or  gnomon  H.  Now,  as  the  diftance  of  the 
ftyle  from  the  flame  of  the  lamp  is  only  half  an  inch, 
if  the  diftance  of  the  frame  from  the  ftyle  is  only* fix 
inches,  then,  while  the  float  that  contains  the  li  ;1 

defcend : , 
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Chroao-    defcends,  by  the  decreafe  of  the  oil,  one  inch,  the 
meter      fhadow  of  the   ftyle  on  the  frame  will  afcend  twelve 
inches,  that  is,  its  whole  length,  and  ihow  by  its  pro- 


-Chryfa. 
— v— 


_,  greffioa  the  regular  increafe  of  the  hours,  with  their 


feveral  divilions.  It  is  abfolutely  neceffary,  however, 
that  the  oil  ufed  in  this  lamp  be  always  of  the  fame 
fort  and  quite  pure,  and  that  the  wick  alfo  be  con- 
ftantly  of  the  fame  lize  and  fubitance,  as  it  is  on  thefe 
circumftances,  and  the  uniform  figure  of  the  veilel, 
that  the  regular,  progrefs  of  the  lhadow  depends. 

Chronometer,  among  muficians,  an  inftrument 
invented  by  Lou/ie}  a  French  mnfician,  for  the  pur- 
pofe  of  meafuring  time  by  means  of  a  pendulum.  The 
form  of  the  inurnment,  as  defcribcd  by  him,  is  that  of 
■  an  Ionic  pilafter,  and  is  thus  dcfcribed  by  Malcolm  in 
his  Treatife  of  Mulic,  p.  407. — "  The  chronometer 
confifts  of  a  large  ruler  or  board,  fix  feet  or  72  inches 
long,  to  be  fet  on  end;  it  is  divided  into  its  inches, 
and  the  numbers  fet  fo  as  to  count  upwards ;  and  at 
•  every  divifion  there  is  a  fmall  round  hole,  through 
whole  centre  the  line  of  diviiion  runs.  At  the  top  of 
this  ruler,  about  an  inch  above  the  diviiion  72,  and 
perpendicular  to  the  ruler,  is  inferted  a.  fmall  piece  of 
wood,  in  the  tipper  fide  of  Which  there  is  a  groove, 
hollowed  along  from  the  end  that  Hands  out  to  that 
which  is  fixed  in  the  ruler,  and  near  each  end  of  it  a 
hole  is  made  :  through  thefe  holes  a  pendulum  cord  is 
drawn,  which  runs  in  the  groove:  at  that  end  of  the 
cord  which  comes  through  the  hole  furtheft  from  the 
ruler,  the  ball  is  hung  :  and  at  the  other  end  there  is 
a  fmall  wooden  pin,  which  can  be  put  in  .any  of  the 
holes  of  the  ruler  :  when  the  pin  is  in  the  upmoft  hole 
at  72,  then  the  pendulum  from  the  top  to  the  centre 
of  the  ball  muft  be  exactly  72  inches  ;  and  therefore, 
whatever  hole  of  the  ruler  it  is  put  in,  the  pendulum 
will  be  juft  fo  many  inches  as  that  figure  at  the  hole 
denotes.  The  manner  of  ufmg  the  machine  is  this  : 
The  compofer  lengthens  or  fhortens  his  pendulum,  till 
one  vibration  be  equal  to  the  defigned  length  of  his 
bar,  and  then  the  pin  ftands  at  a  certain  divifion, 
which  marks  the  length  of  the  pendulum  ;  and  this 
number  being  fet  with  the  cliff  at  the  beginning  of 
the  fong,  is  a  direction  for  others  how  to  ufe  the 
chronometer,  in  meafuring  the  time  according  to  the 
compofer's  defign:  for  with  the  number  is  fet  the 
note,  crotchet,  or  minim,  whofe  value  he  would  have 
the  vibration  to  be  ;  which  in  brifk  duple  time  is  beft 
a  minim  or  half  bar,  or  even  a  whole  bar,  when  that 
is  but  a  minim  ;  and  in  (low  time  a  crotchet.  In 
triple  time,  it  would  do  well  to  be  the  third  part  or 
half,  or  fourth  part  of  a  bar  ;  and  in  the  limple  triples 
that  are  allegro,  let  it  be  a  whole  bar.  And  if,  in 
•every  time  that  is  allegro,  the  vibration  is  applied  to 
a  whole  or  half  bar,  practice  will  teach  us  to  fubdi- 
vide  it  juftly  and  equally.  Obferve,  that,  to  make  this 
machine  of  univerfal  ufe,  fome  canonical  meafure  of  the 
divilions  muft  be  agreed  upon,  that  the  figure  may  give 
a  certain  direction  for  the  length  of  the. pendulum. 

CHROSTASIMA,  in  natural  hiftory,  a  genus  of 
pellucid  gems,  comprehending  all  thofe  which  appear 
of  one  iimple  and  permanent  colour  in  all  lights  ;  fuch 
are  the  diamond,  carbuncle,  ruby,  garnet,  amethyft, 
fapphire,  beryl,  emerald,  and  the  topaz.  See  Dia- 
mond, Carbuncle,  fcc. 

CHRYSA,  (anc.  geog.),  a  town  of  Myfia,  on  the 
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fmus  Adramyuenus;  extinct  in  Pliny's  dme:  it  had  Chryfafe. 
a  temple  of  Apollo  Smiutheus  (Homer,  Strabo\     The 
country  of  the  fair  Chryfeis,  who  gave  firft  rife  to  the 
quarrel  between  Agamemnon  and  Achilles. 

CHRYSALIS,-  or  Aureli  a,  in  natural  hiftory,  a 
ftate  of  reft  and  feeming  infenlibility,  which  butter- 
flies, moths,  and  feveral  other  kinds  of  infects,  mult 
pafs  through  before  they  arrive  at  their  winged  or 
moft  perfect  ftate. 

_  In  this  ftate,  no  creatures  afford  fo  beautiful  a  va- 
riety as  the  butterfly  kinds,  and  they  all  pafs  through 
this  middle  ftate  without  one  exception.  The  ficnire 
of  the  aurciia  or  chryfalis  generally  approaches  .to  that 
of  a  cone.  tuLaxleall  tli«  k;,niu  part  ot  it  is  in  this 
fhape  ;  and  the  creature,  while  in  this  ftate,  feems  to 
have  neither  legs  nor  wings,  nor  has  any  power  of 
walking.  It  feems  indeed  to  have  hardly  fo  much  as 
life.  Ittakesnonourifhmentin  this  ftate,  nor  has  it  any 
organs  for  taking  any  ;  and  indeed  its  poftcrior  part  is 
all  that  feems  animated,  this  having  a  power  of  giving 
itfelf  fome  motions.  The  external  covering  of  the 
chryfalis  is  cartilaginous,  and  confiderably  large,  and 
is  ufually  fmooth  and  gloffy  :  but  fome  few  of  them 
have  a  few  hairs  ;  fome  are  alfo  as  hairy  as  the  cater- 
pillars from  which  they  are  produced  ;  and  others 
are  rough,  and,  as  it  were,  fhagreened  all  over. 

In  all  of  thefe  there  may  be  diftinguifhed  two  fides ; 
the  one  of  which  is  the  back,  the  other  the  belly  of  the 
animal.  On  the  anterior  part  of  the  latter,  there 
may  always  be  diftinguifhed  certain  little  elevations 
running  in  ridges,  and  refembling  the  fillets  wound 
about  mummies  :  the  part  whence  thefe  have  their 
origin,  is  efteemed  the  head  of  the  animal.  The  other 
fide,  or  back,  is  fmooth,  and  of  a  rounded  figure  in 
moft  of  the  chryfalifes  ;  but  fome  have  ridges  on  the 
anterior  part,  and  fides  of  this  part ;  and  thefe  ufually 
terminate  in  a  point,  and  make  an  angular  appearance 
on  the  chryfalis. 

From  this  difference  is  drawn  the  firft  general  dif- 
tinction  of  thefe  bodies.  They  are  by  this  divided  into 
twoclaffes;  the  round  and  the  angular  kinds.  The 
firft  are,  by  the  French  naturalifts,  called/eves;  from 
the  common  cuftom  of  calling-the  chryfalis  of  the  filk- 
worm,  which  is  round,  by  this  name. 

There  is  fomething  more  regular  in  this  diftinction 
than  might  at  firft  be  conceived  ;  for  the  diviiion  is 
continued  from  the  fly-ftate :  the  rounded  chryfalifes 
being  almoft  all  produced  by  xhe-.phaleno.,  or  moths; 
and  the  angular  ones  by  the  papilios,  or  day-flies. 
There  are  feveral  fubordinate  diftinctions  of  thefe 
kinds  ;  but,  in  general,  they  are  lefs  different  from 
one  another  than  the  caterpillars  from  whence  they  are 
produced. 

The  head  of  thofe  of  the  firft  clafs  ufually  termi- 
nates itfelf  by  two  angular  parts,  which  ftand  feparate 
one  from  the  other,  and  refcmble  a  pair  of  horns. 
On  the  back,  eminences  and  marks  are  difcovered, 
which  imagination  may  form  into  eyes,  nofe,  chin, 
and  other  parts  of  the  human  face. 

There  is  a  great  variety  and  a  great  deal  of  beauty 
in  the  figures  and  arrangement  of  the  eminences  and 
fpots  on  the  other  part  of  the  body  of  the  chryfalifes  of 
different  kinds.  It  is  a  general  obfervation,  that  thofe 
chryfalifes  which  are  terminated  by  a  fingle  horn,  af- 
ford day-butterflies  of  the  kind  of  thofe  which  have 
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Chryfalis.  buttoned  antennas,  and  whofe  wings,  in  a  ftate  of  reft, 
*" — *  'cover  the  under  part  of  their  body,  and  which  ufe  all 
their  fix  legs  in  walking,  thofe  of  many  other  kinds 
ufing  only  four  of  them.  Thofe  chryfalifes  which  are 
terminated  by  two  angular  bodies,  and  which  arc  co- 
vered with  a  great  number  of  fpin.es,  and  have  the  fi- 
gure of  a  human  face  on  their  back  in  the  greateft  per- 
fection, afford  butterflies  of  the  day-kind  ;  and  of  that 
ciafs  the  characters  of  which  are,  their  walking  on 
four  legs,  and  ufing  the  other  two,  that  is,  the  ante- 
rior part,  in  the  manner  of  arms  or  hands.  The  cliry- 
falifes  which  have  two  angular  bodies  on  their  heads, 
but  Ihorcer  than  thofe  of  the  preceding,  and  whofe 
back  (hows  but  a  faint  fketch  of  the  human  face,  and 
which  have  fewer  fpines,  and  thofe  lefs  fharp,  al- 
ways turn  to  that  fort  of  butterfly  the  upper  wings  of 
which  are  divided  into  fegments,  one  of  which  is  fo 
long  as  to  reprefent  a  tail,  and  whofe  under  wings  are 
folded  over  the  upper  part  of  the  back.  A  careful 
obfervanon  will  eftablifh  many  more  rules  of  this  kind, 
which  arc  not  fo  perfect  as  to  be  free  from  all  excep- 
tions ;  yet  are  of  great  ufe,  as  they  teach  ns  in  gene- 
ral what  fort  of  fly  we  are  to  expect  from  the  chry  falls, 
of  which  we  know  not  the  caterpillar,  and  therefore 
can  only  judge  from  appearances. 

Thefe  are  the  principal  differences  of  the  angular 
chryfalifes  ;.  the  round  ones  alfo  have  their  different 
marks  not  lefs  regular  than  thofe. 

The  greater  number  of  the  round  chryfalifes  have 
the  hinder  pare  of  their  body  of  the  figure  of  a  cone  ; 
but  the  upper  end,  which  ought  to  be  its  circular  plane 
bafe,  is  ufually  bent  and  rounded  into  a  fort  of  knee  : 
this  is  ufually  called  the  head  cf  the  chryfalis  ;  but 
there  are  alfo  fome  of  this  kind,  the  head  of  which  is 
terminated  by  a  nearly  plane  furface :  fome  of  the 
creeping  ten-legged  caterpillars  give  chryfalifes  of  this 
kind,  which  have  each  of  them  two  eminences  that 
feem  to  bring  them  towards  the  angular  kind. 

Among  the  angular  chryfalifes  there  are  fome  whofe 
colours  feem  as  worthy  our  obfervation  as  the  {hapes 
of  the  others.  Many  of  them  appear  fuperbly  clothed 
in  gold.  Thefe  elegant  fpecies  have  obtained  the 
name  of  chryfalis  and  aurelia,  which  are  derived  from 
Greek  and  Latin  words,  fignifying  gold  ;  and  from 
thefe  all  other  bodies  cf  tne  fame  kind  have  been  call- 
ed by  the  fame  names,  though  lefs,  or  not  at  all,  in- 
titled  to  them.  As  fome  kinds  are  thus  gilded  all 
over,  fo  others  are  ornamented  with  this  gay  appear- 
ance in  a  fparing  manner,  having  only  a  few 
fpots  of  it  in  different  places  on  their  back  and  belly. 
Thefe  obvious  marks,  however,  are  not  to  be  de- 
pended upon  as  certain  characters  of  distinction  :  for 
accidents  in  the  formation  of  the  chryfalis  may  alter 
them  ;  and  thofe  which  naturally  would  have  been 
gilded  all  over,  may  be  fometimes  only  fo  in  part; 
and  either  thefe  or  the  others  may,  by  accident,  be  fo 
formed,  as  to  mow  nothing  of  this  kind  at  all,  but  be 
only  of  a  dnfky  brown.  Thofe,  however,  which  have 
neither  filver  nor  gold  to  recommend  them  to  your 
eyes,  do  not  want  other  colours,  and  thofe  beautifully 
vatiegated.  Some  of  them  are  all  over  of  an  elegant 
green,  as  is  the  chryfalis  of  the  fennel-caterpillar; 
others  of  an  elegant  yellow;  and  fome  of  a  bright 
greenifh  tinge,  variegated  with  fpots  of  a  fhining 
black:  we  have  a  very  beautiful  initan.ee  of  this  laft 
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kind  in  the  chryfalisof  the  elegant  cabbage-caterpillar.   Chryfalis. 

The  general  colour  of  the  chryfalis  of  the  common  but-  v — ~v ' 

terflies,  however,  is  brown. 

Some  are  alfo  of  a  fine  deep  black  ;  and  of  thefe 
many  are  fo  fmooth  and  glolfy,  that  they  are  equal  to 
the  fineft  Indian  japan.  The  common  caterpillar  of 
the  fig-tree  gives  an  inftance  of  one  of  thefe  moft  beau- 
tiful gloify  ones;  the  caterpillar  of  the  vine  affords 
another  of  thefe  fine  black  chryfalifes. 

The  rounded  chryfalifes  do  not  afford  any  thing  of 
that  variety  of  colouringTo  remarkably  beautiful  in 
the  angular  ones;  they  are  ufually  of  a  dufky  yellow, 
in  different  fhades,  and  are  often  varioufly  fpotted 
with  black:  but  thefe,  as  well  as  all  other  chryfalifes, 
before  they  arrive  at  their  fixed  colour,  pafs  through 
feveral  other  temporary  ones  ;  fome  being  of  a  diffe- 
rent colour  when  firft  produced  from  the  caterpillar,  , 
from  what  they  are  a  few  days  afterwards  ;  and  fome 
varying  fo  greatly,  though  only  in  degree,  as  not  to 
be  diftinguithable,  even  by  the  moft  converfant  eye, 
from  what  they  were  when  firft  produced.  The 
green  rough  caterpillar  of  the  cabbage  has  a  chryfalis 
which  is  green  at  firft;  and  from  that  gradually  goes 
through  all  the  {hades  of  green  to  faint  yellow, 
which  is  its  lafting  colour ;  and  one  of  the  oak  cater- 
pillars yields  a  chryfalis  beautifully  fpotted  with  red  at 
its  firft  appearance;  but  thefe  fpots  change  to  brown 
for  their  fixed  colour :  the  third  day  from  their  forma- 
tion ufually  fixes  their  lafting  colours;  and  if  they  are 
obferved  to  turn  black  in  any  part  after  this  time,  it  is 
a  fign  that  they  are  dead  or  dying. 

The  feveral  fpecies  of  infects,  as  a  fly,  fpider,  and 
an  ant,  do  not  differ  more  evidently  from  one  ano- 
ther in  regard  to  appearance,  than  do  a  caterpillar, 
its  chryfalis,  and  a  butterfly  produced  from  it;  yet  it 
is  certain,  that  thefe  are  all  the  product  of  the  fame 
individual  egg;  and  nothing  is  more  certain,  than 
that  the  creature  which  was  for  a  while  a  caterpillar, 
is,  after  a  certain  time,  a  chryfalis,  and  then  a  but- 
terfly. Thefe  great  changes  produced  in  fo  hidden  a 
manner,  feem  like  the  metaviorphofes  recorded  in  the 
fables  of  the  ancients ;  and  indeed  it  is  not  improbable 
that  thofe  fables  firft  took  their  origin  from  fuch 
changes. 

Tlie  parts  being  diflinguiihable  in  the  chryfalis,  we 
eafily  find  the  difference  of  the  fpecies  of  the  fly  that 
is  to  proceed  from  it.  The  naked  eye  ihows  whether 
it  be  one  of  thofe  that  have,  or  of  thofe  that  have  not, 
a  trunk;  and  the  affiftance  of  a  microfcope  fliows  the 
antenna;  fo  diftinctly,  that  we  are  able  to  difcern  whe- 
ther it  belongs  to  the  clay  or  night  clafs;  and  often  to 
what  genus,  if  not  the  very  fpecies:  nay,  in  the  plu- 
mofe  horned  kinds,  we  may  fee,  by  the  antennas, 
whether  a  male  or  female  phaloena  is  to  be  produced 
from  the  chryfalis;  the  horns  of  the  female  being  in 
this  ftate  evidently  narrower,  and  appearing  lefs  ele- 
vated above  the  common  furface  of  the  body,  than  thofe 
of  the  male. 

All  thefe  parts  of  the  chryfalis,  however,  though 
feen  very  diftinctly,  are  laid  clofe  to  one  another,  and 
feem  to  form  only  one  mafs  ;  each  of  them  is  covered 
with  its  own  peculiar  membrane  in  this  ftate,  and  all 
are  furrounded  together  by  a  common  one  ;  and  it  is 
only  through  thefe  that  we  fee  them  ;  or  rather  we 
fee  on  thefe  the  figures  of  all  the  parts  moulded  within, 
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Chryfalis.  and  therefore  it  requires  attention  to  diflinguifli  them. 
The  chryfalis  is  foft  when  firft  produced,  and  is  wet- 
ted on  the  front  with  a  vifcous  liquor  ;  its  fkin,  though 
very  tender  at  firft,  dries  and  hardens  by  degrees: 
but  this  vifcous  liquor,  which  furrounds  the  wings, 
legs,  &c.  hardens  almoft  immediately  ;  and  in  eonfe- 
quence  faftens  all  thofe  limbs,  ire.  into  a  mafs,  which 
were  before  loofe  from  one  another:  this  liquor,  as 
it  hardens,  lofes  its  tranfparence,  and  becomes  brown  ; 
fo  that  it  is  only  while  it  is  yet  moiil  that  thefe  parts 
are  to  be  feen  diftimt. 

It  is  evident  from  the  whole,  that  the  chryfalis  is 
no  other  than  a  butterfly,  the  parts  of  which  are  hid 
under  certain  membranes  which  fallen  them  together ; 
and,  when  the  limbs  are  arrived  at  their  due  ftrength, 
they  become  able  to  break  through  thefe  membranes, 
and  then  expand  and  arrange  themfelves  in  their  pro- 
per order. 

The  firft  metamorphofis,  therefore,  differs  nothing 
from  the  ftcond,  except  that  the  butterfly  comes  from 
the  body  of  the  caterpillar  in  a  weak  ftate,  with  limbs 
unable  to  perform  their  offices,  whereas  it  comes  from 
the  chryfalis  perfect. 

M.  Reaumur  has  given  us  many  curious  obferva- 
tions  on  the  ftruelure  and  ufes  of"  the  feveral  cover- 
ings that  attend  the  varieties  of  the  caterpillar-kind  in 
this  ftate. 

The  creatures  in  general  remain  wholly  immove- 
able in  this  ftate,  and  feem  to  have  no  bufmefs  in  it 
but  a  patient  attendance  on  the  time  when  they  are 
to  become  butterflies;  and  this  is  a  change  that  can 
happen  to  them  only  as  their  parts,  before  extremely 
foft  and  weak,  are  capable  of  hardening  and  becoming 
firm  by  degrees,  by  the  tranfpiration  of  that  abundant 
humidity  which  before  kept  them  foft:  and  this  is 
proved  by  an  experiment  of  M.  Reaumur,  who,  inclo- 
fing  fome  chryfalifes  in  a  glafs  tube,  found,  after  fome 
time,  a  fmall  quantity  of  water  at  the  bottom  of  it ; 
which  could  have  come  there  no  other  way,  but  from 
the  body  of  the  incloled  animal.  This  tranfpiration 
depends  greatly  on  the  temperature  of  the  air  ;  it  is 
increafed  by  heat,  and  diminilhed  by  cold  ;  but  it  has 
alfo  its  peculiarities  in  regard  to  the  feveral  fpecies 
of   butterfly  to  which   the  chryfalis  belongs. 

According  to  thefe  obfervations,  the  time  of  the 
duration  of  the  animal  in  the  chryfalis  ftate  mult  be, 
in  different  fpecies,  very  different;  and  there  is  in- 
deed this  wide  difference  in  the  extremes,  that  fome 
fpecies  remain  only  eight  days  in  this  ftate,  and  others 
eight  months. 

We  know  that  the  caterpillar  changes  its  fkin  four 
or  five  times  during  its  living  in  that  ftate;  and  that 
all.  thefe  fkins are  at  firft  produced  with  it  from  the 
egg,  lying  clofely  over  one  another.  It  parts  with, 
or  throws  off  all  thefe  one  by  one,  as  the  butterfly, 
which  is  the  real  animal,  all  this  time  within,  grows 
more  and  more  perfect  in  the  feveral  firft  changes. 
When  it  throws  off  one,  it  appears  in  another  fkin  ex- 
actly of  the  fame  form  ;  but  at  its  final  change  from 
this  appearance,  that  is,  when  it  throws  off  the  laft 
fkin,  as  the  creature  within  is  now  arrived  at  fucli  a 
degree  of  perfection  as  to  need  no  farther  taking  of 
nourilhmem,  there  is  no  farther  need  of  teeth,  or  any 
of  the  other  parts  of  a  caterpillar.  The  creature,  in 
this  laft  change,  proceeds  in  the  very  fame  manner  as 


in  all  the  former,  the  fkin  opening  at  the  back,  and  Chryfalis. 
the  animal  making  its  way  out  in  this  fhape.  If  a  ca-  " — 
terpillar,  when  about  to  throw  off  this  laft  fkin,  be 
thrown  into  fpirits  of  wine,  and  left  there  for  a  few 
days,  the  membranes  within  will  harden,  and  the 
creature  may  be  afterwards  carefully  opened,  and  the 
chryfalis  taken  out,  in  which  the  form  of  the  tender 
butterfly  may  be  traced  in  all  its  lineaments,  and  its 
eyes,  legs,  ire.  evidently  feen.  It  is  not  nccelfary, 
however,  to  feize  upon  this  exact  time  for  proving 
the  exiftence  of  the  chryfalis  or  butterfly  in  the  cater- 
pillar: for  if  one  of  thefe  animals  be  thrown  into  fpi- 
rit  of  wine,  or  into  vinegar,  fome  days  before  that 
time,  and  left  there  for  the  flefh  to  harden,  it  may  af- 
terwards be  differed,  and  all  the  lineaments  of  the 
butterfly  traced  out  in  it,  the  wings, legs, antennae, ire. 
being  as  evident  here,  and  as  large,  as  in  the  chry- 
falis. 

U  is  very  plain  from  this,  that  the  change  of  the 
caterpillar  into  chryfalis,  is  not  the  work  of  a  moment ; 
but  is  carrying  on  for  a  long  time  before,  even  from 
the  very  hatching  of  "the  creature  from  the  egg.  The 
parts  of  the  butterfly,  however,  arc  not  difpofed  ex- 
actly in  the  fame  manner  while  in  the  body  of  the  ca- 
terpillar, as  when  left  naked  in  the  form  of  the  chry- 
falis: for  the  wings  are  proportionally  longer  and 
narrower,  being  wound  up  into  the  form  of  a  cord  ; 
and  the  antennae  are  rolled  up  on  the  head  ;  the  trunk 
is  alfo  twilled  up  and  laid  upon  the  head  ;  but  this  in 
a  very  different  manner  from  what  it  is  in  the  perfect 
animal,  and  very  different  from  that  in  which  it  lies 
within  the  chryfalis;  fo  that  the  firft  formation  of  the 
butterfly  in  the  caterpillar,  by  tiree  arrives  at  a  pro- 
per change  of  the  difpofition  of  its  parts,  in  order  to 
its  being  a  chryfalis.  The  very  eggs,  hereafter  to  be 
depofited  by  the  butterfly,  are  alfo  to  be  found  not 
only  in  the  chryfalis,  but  in  the  caterpillar  itfelf,  ar- 
ranged in  their  natural,  regular  order.  They  are  in- 
deed in  this  ftate  very  fmall  and  tranfparent;  but  af- 
ter the  change  into  the  chryfalis,  they  have  their  pro- 
per colour. 

As  foon  as  the  feveral  parts  of  the  butterfly,  there- 
fore, are  arrived  at  a  ftate  proper  for  being  expofed 
to  the  more  open  air,  they  are  thrown  out  from  the 
body  of  the  caterpillar,  furrounded  only  with  their 
membranes;  and  as  foon  as  they  are  arrived  after 
this  at  a  proper  decree  of  ftrength  and  folidity,  they 
labour  to  break  through  thefe  thinner  coverings,  and 
to  appear  in  their  proper  and  natural  form.  The 
time  of  their  duration  in  this  ftate  of  chryfalis  is  very 
uncertain,  fome  remaining  in  it  only  a  few  days, 
others  feveral  months,  and  fome  almoft  a  year  in  ap- 
pearance. But  there  is  a  fallacy  in  this  that  many 
are  not  aware  of.  It  is  natural  to  think,  that  as  foon 
as  the  creature  has  inclofed  itfelf  in  its  iheil,  be  that  of 
what  matter  it  will,  it  undergoes  its  change  into  the 
chryfalis  ftate.  And  this  is  the  cafe  with  the  gene- 
rality:  yet  there  are  fome  which  are  eight  or  nine 
months  in  the  {hell  before  they  become  chryfalifes;  fo 
that  their  duration  in  the  real  chryfalis  ftate  is  much 
fhortcr  than  it  naturally  appears  to  be.  M.  Reaumur 
carefully  watched  the  auriculated  caterpillar  of  the 
oak  in  its  feveral  changes,  and  particularly  from  its 
chryfalis,  which  is  of  this  laft  kind,  into  the  fly;  and 
has  given  an  account  of  the  method  of  this  as  an  in- 
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Chryfalis    fUnce  of  the  general  courfe  of  nature  in  thefe  opera- 
tions. 

The  membranes  which  envelope  the  creature  in 
this  chryfalis  ftate  are  at  fir  It  tough  and  firm,  and  im- 
mediately touch  the  feveral  parts  of  the  inclofed  ani- 
mal; but  by  degrees,  as  thefe  parts  harden,  they  be- 
come covered,  fome  with  hairs,  and  others  with  fcales. 
Thefe,  as  they  continue  to  grow,  by  degrees  fall  off 
the  feveral  particular  membranes  which  cover  the 
parts  on  which  they  are  placed,  to  a  greater  diftance, 
and  by  degrees  loofen  them  from  the  limbs.  This  is 
one  reufon  of  thofe  membranes  drying  and  becoming 
brittle. 

The  middle  of  the  upper  part  of  the  corselet  is 
ufually  marked  with  a  line  which  runs  in  a  longitudi- 
nal direction:  and  this  part  is  always  more  elevated 
than  the  relt,  even  in  the  conic  kinds,  which  are  no 
otherwife  angular.  This  line  is  in  fome  very  bold  and 
plain  ;  in  others  it  is  fo  faint  as  not  to  be  diftinguifhable 
without  glaffes;  but  it  is  always  in  the  midlt  of  that 
line  that  the  fhell  begins  to  open.  The  motion  of  the 
head  of  the  butterfly  backwards  firft  occafions  this 
crack;  and  a  few  repetitions  of  the  fame  motion  open 
it  the   whole  length  of  the  line. 

The  clearing  itfelf,  however,  entirely,  is  a  work 
of  more  time  in  this  cafe,  than  is  the  palling  of  the 
chryfalis  out  of  the  body  of  the  caterpillar.  In  that 
cafe  there  is  a  crack  fufEcienrly  large  in  the  fkin  of  the 
back,  and  the  whole  chryfalis  being  loolc  comes  out 
at  once.  But  in  this  cafe,  every  particular  limb,  and 
part  of  the  body,  has  its  feparate  cafe ;  and  thefe  are 
almo.t  inconceivably  thin  and  tender,  yet  it  is  neccf- 
fary  that  every  p j it  be  drawn  out  of  them  before  it 
appear  naked  to  the  open  air.  As  foon  as  all  this  is 
effected,  and  the  animal  is  at  full  liberty,  it  either  con- 
tinues fome  time  upon  the  remains  of  its  covering,  or 
creeps  a  little  w^y  diftant  from  it,  and  there  rells. 
The  wings  are  what  we  principally  admire  in  this  crea- 
ture. Thefe  are  at  this  time  fo  extremely  folded  up, 
and  placed  in  fo  narrow  a  compafs,  that  the  creature 
feems  to  have  none  at  all:  but  they  by  degrees  ex- 
pand and  unfold  themfelves  ;  and  finally,  in  a  quarter 
of  an  hour,  or  half  an  hour  at  the  utmolt,  they  appear 
at  their  full  fize,  and  in  all  their  beamy.  The  man- 
ner of  this  hidden  unfolding  of  the  wings  is  this  :  the 
faiall  figure  they  make  when  the  creature  hrft  comes 
out  of  its  membranes,  does  not  prevent  the  obferving 
that  they  are  at  that  time  conliderably  thick.  This  is 
owing  to  its  being  a  large  wing  folded  np  in  the  niceft 
manner,  and  with  folds  fo  arranged  as  -to  be  by  no 
means  fenfible  to  the  eye,  for  the  wing  is  never  feen 
to  unfold;  but,  when  ©bicrved  in  the  molt  accurate 
manner  feems  ro  grow  under  the  eye  to  this  extent. 
When  the  creature  is  firlt  produced  from  the  (hell,  it 
is  every  where  moilt  and  tender;  even  its  wings  have 
no  ftrength  or  ftiffhefs  till  they  expand  themfelves; 
but  they  then  dry  by  degrees,  and,  with  the  other 
parts,  become  rigid  and  firm.  But  if  any  accident 
prevents  the  wings  from  expanding  at  their  proper 
time,  that  is,  as  foon  as  the  creature  is  out  of  its  fheii, 
they,  never  afterwards  are  able  to  expand  themfelves; 
but  the  creature  continues  to  wear  them  in  their  con- 
tracted and  wholly  ufelefs  ftate  ;  and  very  often,  when 
the  wings  are  in  part  extended  before  fuch  an  accident 
happens,  it  flops  them  in  a  partial  exteniion,  and  the 
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creatnre  muft  be  contented   to  pafs  its  whole  life  with    Chryfalis 
them  in  that  manner. 

M.  Reaumur  has  proved,  that  heat  and  cold  make 
great  differences  in  the  time  of  hatching  the  butterfly 
from  its  chryfalis  ftate:  and  this  he  particularly  tried 
with  great  accuracy  and  attention,  by  putting  them  in 
veffels  in  warm  rooms,  and  in  ice-houfes;  and  it  feem- 
ed  wholly  owing  to  the  hafteningor  retarding  the  eva- 
poration of  the  abundant  humidity  of  the  animal  in  the 
chryfalis  ftate,  that  it  fooner  or  later  appeared  in  the 
butter-fly  form.  He  varniflied  over  fome  chryfalifes, 
in  order  to  try  what  would  be  the  effect  of  thus  wholly 
preventing  their  tranfpiration ;  and  the  confequence 
was,  that  the  butterfly  came  forth  from  thefe  two 
months  later  than  their  natural  time.  Thus  was  the 
duration  of  the  animal  in  this  ftate  lengthened  ;  that  is, 
its  exigence  was  lengthened  :  but  without  any  advan- 
tage to  the  creature,  iince  it  was  in  the  time  of  its 
ftate  of  inaction,  and  probably  of  infenlibility. 

Though  this  was  of  no  confequence,  M.  Reaumur 
deduces  a  hint  from  it  that  feems  to  be  of  fome  ufe. 
He  obferves,  that  hens  eggs,  of  which  we  make  fo 
many  ufes,  and  eat  in  fo  many  forms,  are  properly  a 
fort  of  chryfalis  of  the  animal ;  their  germ,  after  they 
are  impregnated  by  the  cock,  containing  the  young 
animal  alive,  and  waiting  only  a  due  degree  of  warmtn 
to  be  hatched,  and  appear  in  its  proper  form.  Eggs 
tranfpire  notwithstanding  the  hardneis  of  their  fliells  ; 
and  when  they  have  been  long  kept,  there  is  a  road 
found  near  one  of  their  ends,  between  the  iln.ll  and 
the  internal  membrane  ;  this  is  a  mark  of  their  being 
ftale,  and  is  the  effect  of  an  evaporation  of  part  of 
their  humidity  :  and  the  fine  varnilh  which  had  been 
ufed  to  the  chryfalis,  being  tried  on  eggs,  was  found  to 
pre.ferve  tbc.ni  for  two  years,  as  frefh  as  if  laid  but  the 
fame  day,  and  fuch  as  the  niceft  palate  could  not  dif- 
tinguilh  from  thofe  thai  were  fo.     See  Eccs. 

It  is  not  yet  known  how  much  farther  this  ufeful 
fpeculation  might  be  carried,  and  whether  it  might  not 
be  of  great  nfe  even  to  human  lile,  to  invent  fome- 
thing  that  (hould  aft  in  the  manner  of  this  varnifh,  by 
being  rubbed  over  the  body,  as  the  athletes  did  of  old, 
and  the  favagesof  the  Weft  Indies  do  at  this  time, 
without  knowing  v\hy.  But  to  return  to  the  infects 
which  are  the  fubjects  of  this  article  ;  their  third  ftate, 
that  in  which  they  are  winged,  is  always  very  flion, 
and  feems  deftined  for  no  other  acl\on  but  the  propaga- 
tion of  the  fpecies*     See  Pap i  mo  . 

CHRYSANTHEMUM,  corn-marigold:  A  ge- 
nus of  the  polygamia  fuperfiua  order,  belonging  to  the 
fyngtntfia  clafs  of  plants  ;  and  in  the  natural  method 
ranking  under  the  40th  order,  Compofitee.  The  re- 
ceptacle is  inked  ;  the  pappus  marginated,  or  confin- 
ing only  of  a  border  :  the  calyx  hemifplurical  and  im- 
bricated, with  the  marginal  fcales  membranaceous* 
There  are  19  fpecies,  of  which  the  following  are  the 
molt  remarkable:  1.  The  ferotinnm  is  a  native  of 
North  America.  The  roots  of  this  plant  creep  far 
under  the  furface,  and  fend  up  flrong  ftalks  more  than 
four  feet  high,  g'.rniihed  with  long  Jawed  leaves  end- 
ing in  points.  Thefe  ftalks  divide  upward  into  many 
fmaller;  each  being  terminated  by  a  large,  white,  ra- 
diated flower,  which  appears  in  the  end  of  Auguft  or 
September.  2.  The  coronarium  hath  been  long  cul- 
tivated in  the  gardens  on  account  of  the  beauty  of  its 
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din-fan-    flowers.    -It  grows  to  the  height  of  three' feet,  with  a 
themum     flngle  upright   (talk    divided    into  numerous  branches, 
I  garni  {bed  with  pinnated  leaves,  and  crowned  with  ele- 

CM-viippus  an£  compOUI1(j  flowers  of  different  colours  and  pro- 
perties. The  varieties  are,  Angle  and  double  flowers 
■  ef  a  cream-colour ;  yellow;  yellow  and  white  :  brim- 
flone-coloured :  fibular,  or  quilled ;  or  thofe  with 
finely  jagged  leaves,  and  flowersofall  the  above  co- 
lours and  properties.  All  the  varieties  begin  flower- 
ing in  July  :  the  flowers  are  exceedingly  numerous, 
and-  exhibit  a  conftant  fucceffion  of  full  bloom  till  No- 
vember; and  both  fingle  and  double  are  fucceeded  by 
abundance  of  feed.  3,  The  putefcens  is  a  native  of 
the  Canary  iilands.  It  rifes  with  a  fhrubby  ftalk  near 
two  feet  high,  dividing  into  many  branches,  which 
are  garniihed  with  pretty  thick  fucculent  leaves,  of  a 
greyilh  colour,  cut  into  many  fegments.  The  flowers 
come  out  from  the  wings  of  the  leaves,  growing  upon 
naked  footflalks  lingly,  which  greatly  refemble  thofe 
of  chamomile.  There  is  a  fucceffion  of  flowers  on  the 
fame  plant  for  the  greatefl:  part  of  the  year,  for  which 
it  is  chiefly  efleemed.  This  plant  will  perfect  feeds  in 
Britain  when  the  feafons  are  favourable. 

Culture,  The  firft  kind  multiplies  very  fall  by  its 
creeping  roots,  and  will  thrive  in  any  foil  or  fituation. 
The  fecond  may  be  raifed  in  abundance  from  feed,  ei- 
ther in  a  hot-bed  or  warm  border,  in  the  fpring,  for 
tranfplanting ;  alfo  by  cuttings  and  flips  of  their 
branches  in  autumn.  The  latter  method  is  pra&ifed 
only  for  the  propagation  of  the  fine  doubles,  for  an 
early  bloom  the  following  fummer;  and  the  belt  time 
to  perform  it  is  in  September,  or  early  in  October. 
Cut  off  at  that  time  a  quantity  of  the  robuft  fide 
{boots,  from  three  to  fix  inches  long,  without  flowers  ; 
divert  them  of  the  lower  leaves,  and  plant  many  of 
them  together  in  large  pots,  within  an  inch  or  two  of 
their  tops,  and  two  or  three  inches  apart,  give  fome 
water,  and  place  them  in  the  fhade  during  the  hot 
weather:  by  the  end  of  October  they  will  be  rooted, 
when  the  pots  are  to  be  removed  either  into  a  green- 
houfe  or  garden-frame,  for  the  winter;  but  the  latter 
is  the  mofl  eligible,  where  they  may  enjoy  the  full  air 
in  mild  weather,  and  have  occafional  fhelttr  from 
frofl.  In  April  they  may  be  tranfplanted  fmgly  into 
borders  and  fome  in  pots.  The  plants  thus  raifed  will 
flower  a  month  or  fix  weeks  fooner  the  fucceeding 
fummer  than  thofe  raifed  in  the  fpring  from  feed  ;  but 
as  they  foon  become  barren,  it  is  proper  to  have  al- 
ways a  quantity  of  plants  raifed  from  the  feed.  The 
third  fort  may  be  raifed  either  from  feeds  or  cut- 
tings, but  requires  to  be  fhehered  in  the  green-houfe 
in  winter. 

CHRYSES,  the  prieft  of  Apollo,  father  of  Afly- 
nome,  called  from  him  Chryfeis.  When  LyrnefTus  was 
taken,  and  the  fpoils  divided  among  the  conquerors, 
Chryfeis  fell  to  the  (hare  of  Agamemnon.  Chryfes 
upon  this  went  to  the  Grecian  camp  to  folicit  his 
daughter's  reftoration ;  and  when  his  prayers  were 
fruitlefs,  he  implored  the  aid  of  Apollo,  who  vifited 
the  Greeks  with  a  plague,  and  obliged  them  to  reftore 
Chryfeis. 

CHRYSIPPUS,  a  ftoic  plfllofopher,  born  at  So- 
los in  Cilicia,  was  difciple  to  Cleanthus,  Zeno's  fuc- 
ceilbr.  He  wrote  many  books,  feveral  of  which  re- 
lated to  logic.     None  of   the  philofophers.  fpoke  in 
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flronger  terms  of  the  fatal  neceflity  of  every  thing,  Chryfls 
nor  more  pompoufly  of  the  liberty  of  man,  than  the 
Stoics,  Chryfippus  in  particular.  He  was  fo  confider- 
abie  among  them,  as  to  eftablifli  it  into  a  proverb, 
that  if  it  had  not  been  for  Chryfippus,  the  porch  had 
never  been.  Yet  the  Stoics  complained,  as  Cicero 
relates,  that  he  had  collected  fo  many  arguments  in  fa- 
vour of  the  fceptical  hypotheiis,  that  he  could  not  an- 
fwer  them  himfelf ;  and  thus  had  furnifhed  Carneades, 
their  antagonift,  with  weapons  againfl  them.  There  is 
an  apophthegm  of  this  philofopher  prtferved,  which 
does  him  honour.  Being  told  that  fome  perfons  fpoke 
ill  of  him,  "■  It  is  no  matter  (faid  he),  I  will  live  fo 
that  they  mall  not  be  believed." 

CHRYSIS,  or  golden-fly,  in  natural  hiffory :  A 
genus  ot  infects  belonging  to  the  order  of  hymer.op- 
tera.  The  mouth  is  armed  with  jaws,  but  has  no  pro- 
bofcis ;  the  antennas  are  filiform,  bent,  and  confift  of 
12  articulations  ;  the  abdomen  is  arched,  with  a  fcale 
on  each  tide;  the  anus  is  demated,  and  armed  with  a 
fling;  the  wings  lie  plain  ;  and  the  body  appears  as  if 
gilt.  There  arc  feveral  fpecies  ;  but  the  ignita,  or 
flaming  chry lis,  is  beautified  with  the  mofl  refplendent 
colours.  The  fore-part  of  its  head  is  green  and  gold, 
and  the  hinder  of  a  lovely  azure.  The  thorax  is  like- 
wife  azured  over,  with  a  mixture  of  green,  and  termi- 
nates at  its  extremity  with  (harp  points  on  bcih 
fides.  The  abdomen  is  green  and  gold  before,  and  of 
a  coppery-red  behind,  imitating  molten  copper  highly 
polifhed.  The  whole  infect  is  dotted  on  its  upper  part, 
which  gives  it  a  great  rcfplendency  of  colour.  The 
antennce  are  black,  and  legs  green  intermixed  with 
gold.  This  fpecies  dwells  in  holes  of  walls  between 
the  {tones,  and  in  the  mortar  that  cements  them.  It 
is  often  feen  bluing  from  fuch  holes,  where  it  neflles 
and  performs  its  work.  The  larvae,  which  refemble 
thofe  of  the  wafp,  likewife  inhabit  the  holes  of  de- 
cayed walls. 

CHRYSITRIX,  in  botany:  a  genus  of  the  dioe- 
cia  order,  belonging  to  the  polygamia  clafs  of  plants. 
In  the  hermaphrodite  the  glume  is  two-valved,  the 
corollas  from  chafT  numerous  and  briflly  ;  many  {lami- 
na, one  within  each  chaff";  one  piflillum.  The  male 
is  the  hermaphrodite  ;   there  is  no  piflillum. 

CHRYSOBALANUS,  cocoa  plum:  A  genus 
of  the  monogynia  order,  belonging  to  the  icofan- 
dria  clafs  of  plants;  and  in  the  natural  method  rank- 
ing under  the  36th  order,  Fomacea.  The  calyx  is  quin- 
quefid,  the  petals  five;  plum-kernel  five  furrowed 
and  five-valved.  There  is  only  one  fpecies,  the  icaco, 
which  is  a  native  of  the  Bahama  iflands  and  many  o- 
ther  parts  of  America,  but  commonly  grows  near  the 
fea.  It  rifes  with  a  fhrubby  ftalk  eight  or  nine  feet 
high,  fending  out  feveral  fide-branches,  which  are  co- 
vered with  a  dark  brown  bark.  The  flowers  are  white, 
and  are  fucceeded  by  plums  like  damfons;  -fome  blue, 
fome  red,  and  others  yellow.  The  flone  is  fhaped  like 
a  pear,  and  has  five  longitudinal  furrows.  The  plums 
have  a  fweet  lufcious  tai'le,  and  are  brought  to  the 
tables  of  the  inhabitants,  by  whom  they  are  much  e"f- 
teemed. 

CHRYSOCOMA,  goldy-lccks:  A  genus  of  the 
poTygamia  asqualis  order,  belonging  to  the  fyngenefia 
clafs  of  plants ;  and  in  the  ratural  method  ranking 
under  the  49th  order,  Compofita.     The  receptacle  is 
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naked;  the  pappus  fimple ;  the  calyx  hemifpherical 
and  imbricated  ;  the  ftyle  hardly  longer  than  the  flo- 
rets. There  are  nine  fpecies,  the  mod  remarkable  of 
which  are,  the  linofyris,  the  coma  anrea,  and  the  cor- 
nua.  Thefe  are  herbaceous  flowering  perennials,  grow- 
in^  from  one  to  two  feet  high,  ornamented  with  nar- 
row  leaves,  and  compound  flofcular  flowess  of  a  yellow 
colour.  They  arc  eafily  propagated  by  dividing  the 
roots  or  by  cuttings ;  but  the  two  lafl  require  to  be  ihel- 
rered  in  the  green-houfe  in  winter. 

CKRYSOGONUM,  in  botany:  A  genus  of  the 
pclygamia  neceffaria  order,  belonging  to  the  fyngene- 
fia  clafs  of  plants;  and  in  the  natural  method  ranking 
under  the  49th  order,  Compofit*.  The  receptacle  is 
paleaceous  ;  the  pappus  monophyllous,  and  tridented  ; 
the  calyx  pentaphyilous ;  .the  feeds  wrapped  up  each  in, 
a  tetraphylloas  calyculus,  or  little  cup. 

CHRYSOLAR.U3  (Enanuel),  one  of  thofe  learn- 
ed men  in  the  14th  century  who  brought  the  Greek 
literature  into  the  weft.  He  was  a  man  of  rank; 
and  defcended  from  an  ancient  family,  faid  to  have 
removed  with  Conftantine  from  Rome  to  Byzantium. 
He  was  fent  into  Europe  by  the  emperor  of  the  eaft 
to  implore  the  afliftance  of  the  Chriftian  princes.  He 
afterwards  taught  at  Florence,  Venice,  Pavia,  and 
Rome  ;  and  died  atConftantinople,  in  14T5,  aged  47.  He 
wrote  a  Greek  grammar,  and  fume  other  fmall  pieces. 

CHRYSOLITE,  or  yellowish-green  topaz; 
a  precious  ftone  of  a  grafs  green  colour,  found  in  the 
Eaft  Indies,  Brazil,  Bohemia,  S.xouy,  Spain,  in  Au- 
vergue  and  Bourbon  in  France,  and  in  Derbyfhire  in 
England.  Some  are  likewife  found  with  volcanic  la- 
vas, as  in  the  Vevarais,  where  fome  large  lumps  have 
been  feen  of  20  or  30  pounds  weight;  but  it  is  re- 
markable, that  fome  of  thefe  chrvfolites  are  partly  de- 
compofed  into  an  argillaceous  fubftance.  All  chryfo- 
lites,  however,  are  far  from  being  of  the  fame  kind. 
The  oriental  is  the  fame  with  the  peridot,  and  differs 
only  by  its  green  hue  from  the  fapphires,  topazes,  and 
rubies  of  the  fame  denomination.  This  becomes  elec- 
tric by  being  rubbed  ;  has  a  prifmatic  form  of  lix,  or 
fometimes  of  five  ftriated  faces  ;  and  does  not  lofe  its 
colour  or  tranfparency  in  the  fire,  which  the  common 
chryfolite  often  does;  becoming  either  opaque,  or 
melting  entirely  in  a  ftrong  heat.  The  inftant  it  melts, 
it  emits  a  phofphoric  light  like  the  bafis  of  alum  and 
gypfeous  fpar :  with  borax  it  produces  a  thin  colourlefs 
glafs.  Its  fpecific  gravity  is  between  3.600  and  3.700; 
according  to  Bruon  it  is  2.7S21,  or  2.6923;  and  that 
of  the  Spanilh  chryfolite  3.09^9. 

The  fubftance  of  this  precious  ftone  is  lamellated  in 
the  direction  of  the  axis  of  its  primitive  form  :  but  the 
chryfolite  from  Saxony  is  foliated  in  a  perpendicular 
direction  to  the  fame  axis.  The  chryfolite  of  the  an- 
cients was  the  fame  gem  which  is  now  called  topaz, and 
the  name  of  itfelf  indicates  that  it  ought  to  be  fo. 
Pliny  fays  that  the  colour  of  the  chryfolite  is  yellow 
like  gold. 

Chrysolite-/5^1?:',  a  kind  of  glafs  made  in  imita- 
tion of  natural  chryfolite,  by  mixing  two  ounces  of 
prepared  cryftal  with  ten  ounces  of  red-lead,  adding 
12  grains  of  crocus  martis  made  with  vinegar;  and 
then  biking  the  whole  for  24  hours,  or  longer  in  a 
well  luted  cucurbit. 

CHRYSOMELA,    in  zoology,    a  genus  of  infe&s 


belonging  to  the  order  of  coleoptera.  The  antennae 
are  fhaped  like  bracelets,  and  thicker  on  the  outfide; 
and  neither  the  bread:  nor  the  elytra  are  marginated. 
There  are  no  lefs  than  122  fpecies  enumerated  by  Lin- 
naeus, principally  diftinguifhed  by  differences  in  their 
colour.  They  are  to  be  found  almoft  every  where,  in 
woods,  gardens,  &c.  Their  progreffive  motion  is 
flow  ;  and  fome  when  caught  emit  an  oily  liquor  of  a 
difagreeable  fmell.  The  glittering  colours  with  which 
feveral  fpecies  of  Chryfomelse  are  adorned,  and  which 
feem  to  exhibit  the  brilliancy  of  gold  and  copper,  have 
occafioned  their  bearing  that  pompous  name.  The 
larvas  of  thefe  infedls  have  in  general  an  oval  body, 
rather  oblong  and  foft;  on  the  fore-part  of  which  are 
fimated  fix  feet,  which  are  fcaly,  as  is  alfo  the  head. 
They  prey  upon  the  fubftance  of  leaves,  rejecting  the 
fibrous  part.  Thofe  of  the  leaping  chryfomelse  infeft 
the  cotyledons  and  tender  leaves  of  plants.  Of  this 
genus  is  that  very  pernicious  infect,  called  by  the  coun- 
try people  the  turnip  fly,  which  infefts  turnips  and 
many  crops  in  the  garden,  deftroying  often  whole 
fields  while  in  their  feedling  leaves.  In  very  hotfum- 
mers  they  abound  to  an  amazing  degree,  and,  as  you 
walk  in  a  field  or  in  a  garden,  make  a  pattering  like 
rain,  by  jumping  on  the  leaves  of  the  turnips  or  cab- 
bages.    See  Plate  CXLIX. 

CHRYSOPHYLLUM,  or  bully-tree  :  A  ge- 
nus of  the  monogynia  order,  belonging  to  the  pentan- 
dria  clafs  of  plants;  and  in  the  natural  method  rank- 
ing under  the  43d  order,  viz.  Dumoja.  The  corolla 
is  campanulated,  decemfid,  with  the  fegments  alter- 
nately a  little  patent.  The  fruit  is  a  ten-feeded  ber- 
ry. There  are  two  fpecies,  the  cainito  and  glabrum, 
both  natives  of  the  Weft  Indies.  The  firft  rifes  30  or 
40  feet  high,  with  a  large  trunk  covered  with  a  brown 
bark,  and  divides  into  many  flexible  flender  branches, 
which  generally  hang  downward,  garnilhed  with  fpear- 
fhaped  leaves,  whofe  under  fides  are  of  a  bright  ruflet 
colour.  The  flowers  corr.e  out  at  the  extremities  of 
the  branches  difpofed  in  oblong  bunches,  which  are 
fucceeded  by  fruit  of  the  fize  of  a  golden  pippin,  that 
are  very  rough  to  the  palate,  and  aftringent  ;  but  when 
kept  fome  time  mellow,  as  is  practifed  here  with  med- 
lars, they  have  an  agreeable  flavour.  The  fecond  fort 
never  rifes  to  the  height  of  the  firft,  nor  do  the  trunks 
grow  to  half  the  fize  ;  but  the  branches  are  flender  and 
garnilhed  with  leaves  like  thofe  of  the  firft.  The  flow- 
ers come  out  in  clufters  from  the  fide  of  the  branches, 
which  are  fucceeded  by  oval  fmooth  fruit  about  the  fize 
of  a  bergamot  pear.  This  contains  a  white  clam- 
my juice  when  frefh  ;  but  after  being  kept  a  few  clays, 
it  becomes  fweet,  foft,  and  delicious.  Inclofed  are 
four  or  five  black  feeds  about  the  fize  of  thofe  of  a  pom- 
kin.  Both  thefe  plants  are  frequently  preferved  in 
gardens  where  there  are  large  ftoves,  and  are  propa- 
gated by  feeds,  but  the  plants  can  never  bear  the  opai 
air  in  Britan. 

CHRYSOPLENIUM,  in  botany:  a  genus  of  the 
digynia  order,  belonging  to  the  decandria  clafs  of 
plants;  and  in  the  natural  method  ranking  under  the 
I2th  order,  Succulent*.  The  calyx  is  quadrifid  or 
quinquefid,  and  coloured;  nocoroll.i;  the  capfule  bi- 
roftratrd,  unilocular  and  polyfpermous. 

CHRYSOPRASUS,  or  Chrysoprasius,  the  10th 
of  the. precious  ftones  mentioned  in  the  Revelations,  as 
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Chryfopra- forming  the  foundation  of  the  heavenly  Jerufalem. 
The  chryfopralius  is  by  mineralogies  reckoned  to  be  a 
variety  of  the  chryfolite,  and  by  Cronftedt  called  the 
,  yellowijh  green  and  cloudy  topaz.  He  conjectures  that 
it  may  perhaps  be  the  fubltance  which  ferves  as  a  matrix 
to  the  oh-ryfolite ;  as  thofe  that  he  had  feen  were  like 
the  clear  veined  quartz,  called  in  Sweden  milk  cryfia/, 
which  is   the  firlt  degree  of  cryltallization. 

The  chryfoprafus,  according  to  M.  Magellan,  is  of 
a  green  colour,  deeper  than  the  chryfolite,  bat  with  a 
yellowilh  tinge  inclining  to  blue  like  the  green  leek. 
M.  Achard  fays  that  it  is  never  found  cbryftallized, 
and  that  it  is  femitranfparent.  By  others  ir  is  rec- 
koned among  the  quartz,  and  its  colour  is  fuppofed  to 
be  owing  to  the  mixture  of  cobalt,  as  it  gives  a  fine 
blue  glafs  when  melted  with  borax,  or  with  fixed  al- 
kali. Mr  Achard,  however,  found  the  glafs  of  a  deep 
yellow  when  the  fufion  was  made  with  borax ;  and 
that  it  really  contains  fome  calx  of  copper  inftead  of 
cobalt.  Mr  Dutens  fays,  that  fome  gold  has  been 
found  in  this  kind  of  (tone  :  but  this  lalt  belongs  in  all 
probablity,  fays  M.  Magellan,  to  another  clafs  of 
fubftances,  viz.  the  vitreous  fpars. 

To  the  latter  belongs  moft  probably  the  aventurine, 
whofe  colour  is  generally  a  yellow-brown  red  ;  though 
fometimes  it  inclines  more  to  the  yellow,  or  greenilb, 
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rent:  fome  indeed  fhine  with  fuch.  a  brilliancy,  as  to 
render  them  of  confiderable  value,  bur  they  are  very 
rare.  The  common  aventurine  is  but  an  artificial  glafs 
of  various  colours  with  which  powder  of  gold  has 
been  mixed  ;  and  thefe  imitated  aventurines  fo  fre- 
quently excel  the  native  ones  in  fplendor,  that  the 
efteem  of  the  latter  is  now  much  lowered.  With  re- 
gard to  the  chryfoprafus,  its  name  from  Tj-pas-ov,  mows 
it  to  be  of  a  greenilh-blue  colour,  like  the  leaves  of  a 
ltek  ;  it  only  differs  from  the  chryfolite  in  its  bluifli 
hue. 

CHRYSOSTOM  (St  John),  a  celebrated  patri- 
arch of  Conftantinople,  and  one  of  the  mod  admired 
fathers  of  the  Chriftian  church,  was  born  of  a  noble 
family  at  Antioch  about  the  year  347.  He  fludied 
rhetoric  under  Libavius,  and  philofophy  under  Andra- 
gathus :  after  which  he  fpent  fome  time  in  folitude  in 
the  mountains  near  Antioch  ;  but  the  aufterities  he  en- 
dured having  impaired  his  health,  he  returned  to  An- 
tioch, where  he  was  ordained  deacon  by  Meletius. 
Flavian,  Meletius's  fucceflbr,  raifed  him  to  the  office 
of  prefbyter  five  years  after;  when  he  diitinguifhed 
himfelf  fo  greatly  by  his  eloquence,  that  he  obtained 
the  furname  of  Golden  mouth.  Neclarins  patriarch  of 
Conftantinople,  dying  in  397,  St  Chryfoltom,  whofe 
fame  was  fpread  throughout  the  whole  empire,  was 
chofen  in  his  room  by  the  unanimous  confent  of  both 
the  clergy  and  the  people.  The  emperor  Arcadius 
confirmed  this  election,  and  caufed  him  to  leave  An- 
tioch privately,  where  the  people  were  very  unwilling 
to  part  with  him.  He  was  ordained  bifhop  on  the 
26th  of  February  398  ;  when  he  obtained  an  order 
from  the  emperor  againft  the  Ennomians  and  Monta- 
nifts;  reformed  the  abufes  which  fubfifted  amongft  his 
clergy:  retrenched  a  great  part  of  the  expences  in 
which  his  predeceflbrs  had  lived,  in  order  to  enable 
him  to  feed  the  poor  and  build  hofpitals ;  and  preached 
with  the  utmoft  zeal  againft  the  pride,  luxury,  and 
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avarice  of  the  great.  But  his  pious  liberty  of  fpeech  Chryftal 
procured  him  many  powerful  enemies.  He  differed 
with  Theophilus  of  Alexandria,  who  got  him  depofed 
and  banifhed;  but  he  was  foon  recalled.  After  this, 
declaiming  againft  the  dedication  of  a  itatue  creeled  to 
the  emprefs,  lhe  banifhed  him  into  Cucufus  in  Arme- 
nia, a  moft  barren  unhofpitable  place ;  afterwards,  as 
they  were  removing  him  from  Petyus,  the  foldiers 
treated  him  fo  rwughly,  that  he  died  by  the  way,  A.  D. 
407.  The  bett  edition  of  his  works  is  that  publifhed 
at  Paris  in  1718,  by  Mountfaucon. 
CHRYSTAL.     See  Crystal. 

CHUB,  or    chubb,  in  ichthyology.     See    Cypri- 

NUS. 

The  reforts  of  this  filh  are  eafily  found  ;  for  they 
are  generally  holes,  overQiaded  by  trees,  and  this 
filh  will  be  feen  floating  in  fuch  almoft  on  the  furfaceof 
the  water  in  a  hot  day  in  great  numbers.  They  are 
but  a  poor  filh  for  the  table,  and  are  very  tall  of  bones  ; 
but  they  entertain  the  angler  very  much,  and  are  of 
the  number  of  thoft  that  are  eafily  taken.  The  belt 
manner  of  filhing  for  him  is  thus:  prepare  a  very 
ltrong  rod  or'  a  fuiHcient  length  ;  fix  to  the  hook  a 
grafshopper;  piace  yourfelf  lb  as  to  be  perfectly  out 
ot  light  of  the  fiih,  and  drop  in  the  b.dt  about  two 
feet  irom  the  place  where  a  large  chub  lies;  if  he  does 
not  fee  the  angler  he  very  ftldom  fails  biting,  and  is 
immediately  taken  ;  but  he  is  fo  ftrong  a  filh  that  he 
fhonld  be  taken  out  carefully,  after  a  great  deal  of 
playing,  otherwife  the  tackle  will  be  in  danger;  a  bee- 
tle, or  any  large  fly,  will  anfwer  ihe  purpofe  in  the 
place  of  a  grafshopper;  and  if  none  of  them  are  to  be 
had,  the  method  of  filhing  mult  be  altered,  and  the 
line  be  long  enough  for  filhing  at  the  bottom.  In  March 
and  April  this  fil'li  is  to  be  caught  with  large  red 
worms ;  in  June  and  July  with  flies,  fnails,  and  cher- 
ries ;  but  in  Auguft  and  September  the  proper  bait  is 
good  cheefe  pounded  in  a  mortar,  with  fome  faffron, 
and  a  little  butter;  fome  make,  a  pafte  of  cheefe  and 
Venice  turpentine  for  the  chub  in  winter,  at  which 
feafon  this  filh  is  better  than  at  any  other  ;  the  bones 
are  lefs  troublefome  in  this  feafon,  and  the  flefh  is  more 
firm  and  better  tatted  ;  the  row  is  alio  well  flavoured  in 
general.  The  angler  mult  keep  this  bait  for  this  fifh 
at  the  bottom  in  cold  weather,  and  near  the  top  in  hot, 
and  the  filh  will  bite  eagerly. 

CHUBB  (Thomas),  a  noted  polemical  writer,  born 
at  Eaft  Harnham,  a  village  near  Salifbury,  England, 
in  1679.  He  was  put  apprentice  to  a  glover  at  Salif- 
bury, and  afterwards  entered  into  partnerfhip  with  a 
tallow-chandler.  Being  a  man  of  ftrong  natural  parts, 
he  employed  all  his  leifure  in  reading;  and  though  a 
itranger  to  the  learned  languages,  became  tolerably 
verfed  in  geography,  mathematics,  and  other  branches 
of  fcience.  His  favourite  itudy  was  divinity;  and  he 
formed  a  little  fociety  for  the  purpofe  of  debating  up- 
on religious  fubjeets,  about  the  time  that  the  Trini- 
tarian controverfy  was  fo  warmly  agitated  between 
Clarke  and  Waterland.  This  fubjecr,  therefore,  fall- 
ing under  the  cognizance  of  Chubb's  theological  af- 
fembly,  he  at  their  rtquelt  drew  up  and  arranged  his 
fentiments  on  it,  in  a  kind  of  diflertation  ;  which  was 
afterward  publilhed  under  the  title  of  The  St/pre?nacy 
of  the  Father  averted,  &c.  In  this  piece  Mr  Chubb 
fhowed   great  talents  in  reafoningj  and  acquired  fo 
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Ghudlelgh  much  reputation,  that  the  late  Sir  Jofeph  Jekyl,  ma- 
il fler  of  the  rolls,  took  him  into  his  family  to  enjoy  his 
Church,  converfation :  but  though  he  is  faid  to  have  been 
~^/—  tempted  to  remain  with  him  by  the  offer  of  a  genteel 
allowance,  he  did  not  continue  with  him  many  years  ; 
but  chofe  to  return  to  his  friends  at  Salifbtiry.  He  pub- 
lished afterwards  a  4(0  volume  of  tracts,  which  Mr  Pope 
informs  liis  friend  Gay,  he  "  read  through  with  admi- 
ration of  the  writer,  though  not  always  with  approba- 
tion of  his  doctrine."  He  died  a  fingle  man  in  the 
63th  year  of  his  age,  and  left  behind  him  2  vols,  of 
poft humous  tracts,  in  which  he  appears  to  have  had 
little  or  no  belief  in  revelation.  But  however  licen- 
tious his  way  of  thinking  may  be  deemed,  nothing  ir- 
regular or  immoral  has  been  fairly  imputed  to  him  in 
his  life  and  actions. 

CHUDLEIGH  (Lady  Mary),  was  born  in  1656, 
and  married  to  Sir  George  Chudleigh,  baronet,  by 
whom  (he  had  feveral  children:  her  poems  and  effays 
have  been  much  admired  for  delicacy  of  ftyle.  She 
died  in  1710  ;  and  is  faid  to  have  written  feveral  dra- 
matic pieces,  which,  though  not  printed,  are  preferved 
-  in  the  family. 

CHUPMESSAHITES,  a  feet  among  the  Mahome- 
tans, who  believe  that  Jffus  Chrilt  is  God,  and  the 
true  Mefiiah,  the  Redeemer  of  the  world  ;  bet  with- 
out rendering  him  any  public  or  declared  worfhip.  The 
word  in  the  Turkifh  language  lignifies  proteclor  of  the 
Chriftians.  Ricaut  fays,  there  are  abundance  of  thefe 
Chupmeffahites  among  the  people  of  fafhion  in  Tur- 
key, and  fome  even  in  the  feraglio. 

CHURCH,  has  different  fignifications,  according  to 
the  different  fubjects  to  which  it  is  applied. 

1.  It  is  underftood  of  the  collective  body  of  Chri- 
ftians,  or  all  thofe  over  the  face  of  the  whole  earth 
who  profefs  to  believe  in  Chrifl,  and  acknowledge  him 
to  be  the  Saviour  of  mankind.  This  is  what  the  an- 
cient writers  call  the  catholic  or  univerfal  church. 
Sometimes  the  word  church  isconfidered  in  a  more  ex- 
tenfive  fenfe,  and  divided  into  feveral  branches;  as  the 
church  militant  is  the  affembly  of  the  faithful  upon 
earth;  the  church  triumphant,  that  of  the  faithful 
already  in  glory  ;  to  which  the  Papifls  add  the  church - 
patient;  which,  according  to  their  doctrines,  is  that 
of  the   faithful  in  purgatory. 

2.  Church  is  applied  to  any  particular  congregation 
of  Chriftians,  who  affociate  together  and  concur  in  the 
participation  of  all  the  inftitutions  of  Jefus  Chrifl:, 
with  their  proper  paftors  and  minifters.  Thus  we  read 
of  the  church  of  Antioch,  the  church  of  Alexandria, 
the  church  of  Theffalonica,  and  the  like. 

3.  Church  denotes  a  particular  feet  of  Chriftians 
diftinghifhed  by  particular  doctrines  and  ceremonies. 
In  this  fenfe  we  fpeak  of  the  Romifh  church,  the 
Greek  church,  the  Reformed  church,  the  church  of 
England,  &c. 

The  Latin  or  Weftern  church,  comprehends  all  the 
churches  of  Italy,  France,  Spain,  Africa,  the  north, 
and  all  other  countries  whither  the  Romans  carried 
their  language.  Great  Britain,  part  of  the  Nether- 
lands, of  Germany,  and  of  the  North,  have  been  fe- 
parated  from  hence  everfince  the  time  of  Henry  VIII. ; 
and  conftitute  what  we  call  the  Reformed  church,  2nd 
what  the  Romanifts  call  the  weftern  fchifm. 

The  Greek  or  Eaftern  church,   comprehends  the 


churches  of  all  the  countries  anciently  fubject  to  the  Churcl 
Greek  or  eaftern  empire,  and  through  which  their  lan- 
guage was  carried  ;  that  is,  all  the  fpace  extended  from 
Greece  to  Mesopotamia  and  Perfia,  and  thence  into 
Egypt.  This  church  has  been  divided  from  the  Ro- 
man, ever  fince  the  time  of  the  emperor  Phocas. 

The  Gallican  church,  denotes  the  church  of  France, 
under  the  government  and  direction  of  their  refpective 
bifliops  and  paftors.  This  church  has  always  enjoyed 
certain  franchifes  and  immunities;  not  as  grants  from 
popes,  but  as  derived  to  her  from  her  firft  original, 
and  which  ihe  has  taken  care  never  to  relinquilh. 
Thefe  liberties  depend  upon  two  maxims;  the  firft, 
that  the  pope  has  no  authority  or  right  to  command 
or  order  any  thing  either  in  general  or  in  particular, 
in  which  the  temporalities  and  civil  rights  of  the  king- 
dom are  concerned;  the  fecond,  that  notwithstanding 
the  pope's  fupremacy  is  owned  in  cafes  purely  fpiritual, 
yet  in  France  his  power  is  limited  and  regulated  by  the 
decrees  and  canons  of  ancient  councils  received  in 
that  realm. 

4.  The  word  church  is  ufed  to  fignify  the  body  of 
ecclefiaftics,  or  the  clergy,  in  coutradiftinction  to  the 
laity.     See  Clergy. 

5.  Church  is  ufed  for  the  place  where  a  particular 
congregation  or  fociety  of  Chriftians  affemble  for  the 
celebration  of  divine  fervice.  In  this  fenfe  churches 
are  varioufly  denominated,  according  to  the  rank, 
degree,  difcipline,  &c.  as  Metropolitan  church,  Pa- 
triarchal church,  Cathedral  church,  Parochial  church, 
Collegiate  church,  &c.  See  Metropolis,  Patri- 
arch, Sec. 

In  ecclefiaftical  writers,  we  meet  with  grand  church, 
for  the  chief  church  of  a  place;  particularly  in  the. 
Greek  lithurgy,  for  the  church  of  St  Sophia  at  Con- 
ftaniinople,  the  fee  of  the  patriarch,  founded  by  Con- 
ftantine,  and  confecrated  under  Juftinian.  It  was  at 
that  time  fo  magnificent,  that  Juftinian  is  faid  to  have 
cried  out  in  the  confecration  thereof,  Ev;k»o-«  <t4,2oxo/./.ov  ; 
I  have  outdone  thee,  Solomon.  The  dome,  which  is 
faid  to  have  been  the  firit  that  was  built,  is  330  feet  di- 
ameter. 

The  firft  church  publicly  built  by  the  Chriftians, 
fome  authors  maintain  to  be  that  of  St  Saviour  at 
Rome,  founded  by  Conftantine;  others  contend, 
that  feveral  churches  abroad,  called  by  the  name  of 
St  Peter  Vivus,  were  built  in  honour  of  that  apoftle 
during  his  life-time. 

Church,  with  regard  to  architecture,  Daviler  de- 
fines a  large  oblong  edifice,  in  form  of  a  (hip,  with 
nave,  choir,  i firs,  chapel,  belfry,  &c.  See  each 
part  under  its  proper  head. 

Church,  fiviple,  is  that  which  has  only  a  nave  and 
a  choir. 

Chvrch  with  Jfles,  that  which  has  a  row  of  porti- 
cos, in  form  of  vaulted  galleries,  with  chapels  in  its 
circumference. 

Chvrch  in  a  Greek  crof s,  that  where  the  length  of 
the  traverfe  part  is  equal  to  that  of  the  nave  ;  fo  called 
becaufe  molt  of  the  Greek  churches  are  built  in  this 
form. 

Church  in  a  Latin  crofs,  that  whofe  nave  is  longer 
than  the  crofs  part,  as  in  m;jft  of  the  Gothic  churches. 

Church  in  Rotunda,  that   whofe   plan  is  a  perfect 


circle,  in  imitation  of  the  Pantheon. 
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gJhirch.  For  the  form  of  the  ancient  Greek  churches,  when 
they  had  all  their  parts,  it  was  as  follows:  fir  ft  was  a 
porch,  or  portico,  called  the  vaunt-nave,  <arpov«<rs :  this 
was  adorned  with  columns  on  the  outfide,  and  on  the 
jnfide  furrounded  with  a  wall  ;  in  the  middle  whereof 
was  a  door,  through  which  they  patted  into  a  fecond 
portico.  The  fir  It  of  thefe  porticos  was  deftined  for 
the  energumeni,  and  penitents  in  the  firft  ftage  of 
their  repentance ;  the  fecond  was  much  longer,  defti- 
ned for  penitents  of  the  fecond  clafs,  and  the  catechu- 
mens, and  hence  called  v«p8»;,  ferula,  becaufe  thofe 
placed  in  it  began  to  be  fubject  to  the  difcipline  of  the 
church.  Thefe  two  porticos  took  up  about  one-third 
of  the  fpace  of  the  church.  From  the  fecond  portico, 
they  pafled  into  the  nave,  vsoc,  which  took  up  near 
another  third  of  the  church.  In  the  middle,  or  at 
one  fide  of  the  nave,  was  the  ambo,  where  the  dea- 
cons and  priefts  read  the  gofpel,  and  preached.  The 
nave  was  deftined  for  the  reception  of  the  people,  who 
here  aflifted  at  prayers. 

Near  the  entrance  of  this  was  the  baptiftery  or  font. 
Beyond  the  nave  was  the  choir,  %cpo5;  fet  with  feats, 
and  round  :■  the  firft  feat  on  the  right,  next  the  fanctu- 
ary,  being  for  the  chantor,  or  choragus. 

From  the  choir  they  afcended  by  fteps  to  the  {ancill- 
ary, which  was  entered  at  three  doors.  The  fancln- 
ary  had  three  apfides  in  its  length  ;  a  great  one  in  the 
middle  under  which  was  the  altar,  crowned  with  a 
baldachin,  fupported  by  four  columns.  Under  each 
of  the  fmall  apfides,  was  a  kind  of  table  or  cupboard, 
in  manner  of  a  beattfet; 

Though,  of  the  Greek  churches  now  remaining,  few 
have  all  the  parts  above  defcribed,moft  of  them  having 
been  reduced  to  ruins  or  converted  into  mofques. 

High-CiiVRCH  was  a  denomination  originally  given 
to  thofe  otherwife  called  Non-jurors,  whorefufed  to  ac- 
knowledge the  title  of  William  III.  to  the  crown  of 
Great  Britain,  under  a  notion  that  James  II.  though 
excluded,  was  ftill  their  rightful  fovereign.  This  ap- 
pellation was  given  them,  becaufe  they  entertained 
high  notions-  of  the  dignity  and  power  of  the  church, 
and  the  extent  of  its  prerogative  and  jnrifdiction.  And 
thofe,  on  the  contrary,  were  called  low-church  men, 
who  difapproved  of  the  feceffion  and  obftinacy  of  the 
non-jurors,  diftinguilhed  themfelves  by  their  modera- 
tion toward  diflenters,  and  were  lefs  ardent  in  extend- 
ing the  limits  of  church  authority.  The  denomina- 
tion of  high-church  men  is  now  more  generally  applied 
to  all  who  form  pompous  and  ambitious  conceptions  of 
the  authority  and  jurifdiction  of  the  church,  and  who 
would  raife  it  to  an  abfolute  independence  on  all  hu- 
man power. 

Church- Ale.     See  WmisuK-Ale. 

Church- Reeves,  the  fame  with  Church-W ardens . 

CnuRCH-Scot,  or  Churcheffet,  a  payment  or  contri- 
bution, by  the  Latin  writers  frequently  called  pri* 
mitt*  feminum;  being,  at  firft,  a  certain  meafure  of 
wheat,  paid  to  the  prieft  on  St  Martin's  day,  as  the 
firft  fruits  of  harveft.  This  was  enjoined  by  the  laws 
of  king  Malcom  IV.  and  Canute,  c.  10.  But  after 
this,  Church-fcot  came  to  fignify  a  referve  of  corn- 
rent  paid  to  the  fecular  priefts,  or  to  the  religious ;  and 
fometimes  was  taken  in  fo  general  a  fenfe  as  to  include 
poultry,  or  any  other  provifion  that  was  paid  in  kind 
10  the  religious.    See  Tithe*  . 
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Church -Wardens  [ecclefia  guardiani),  in  the  Eng-  Churchill- 
liih.ecclefiaftical  polity,  are  the  guardians  or  keepers  w  *  ""* 
of  the  church,  and  reprefentatives  of  the  body  of  the 
parilh.  They  are  fometimes  appointed  by  the  mini- 
fter,  fometimes  by  the  parilh,  fometimes  by  both  toge- 
ther, as  cuftom  directs.  They  are  taken,  in  favour  of 
the  church,  to  be,  for  fome  purpofes,  a  kind  of  corpo- 
ration at  the  common  law;  that  is,  they  are  enabled, 
by  that  name,  to  have  a  property  in  goods  and  chat- 
tels, and  to  bring  actions  for  them,  for  the  ufe  and 
profit  of  the  parilh.  Yet  they  may  not  wafte  the 
church  goods,  but  may  be  removed  by  the  parilh,  and 
then  called  to  account  by  actions  at  common  law:  but 
there  is  no  method  of  calling  them  to  account  but  by 
firft  removing  them;  for  none  can  legally  do  it  but 
thofe  who  are  put  in  their  place.  As  to  lands  or  other 
real  property,  as  the  church,  church-yard,  &c.  they 
have  no  fort  of  imcreft  therein  ;  but  if  any  damage  is 
done  thereto,  the  perfon  only  or  vicar  ihall  have  the 
action.  Their  office  alfo  is  to  repair  the  church,  and 
make  rates  and  levies  for  that  purpofe  :  but  thefe  are 
recoverable  only  in  the  ecclelialtical  courts.  They 
are  alfo  joined  with  the  overfeers  in  the  care  and 
maintenance  of  the  poor.  They  are  to  levy  a  (hilling 
forfeiture  on  all  fuch  as  do, not  repair  to  church  on 
Sundays  and  holidays;  and  are  empowered  to  keep  all 
perfons  orderly  while  there  ;  to  which  end  it  has  been 
held  that  a  church-warden  may  juftify  the  pulling  off 
a  man's  hat,  without  being  guilty  of  either  an  afiauk 
or  a  trefpafs.  There  are  alfo  a  multitude  of  other  petty 
parochial  powers  committed  to  their  charge  by  divers 
acts  of  parliament. 

CHURCHILL  (Sir  Winfton),  the  father  of  the 
great  duke  of  Marlborough,  was  defcended  from  an 
ancient  and  honourable  family  in  Dorfetfbire.  He 
was  born  at  Wotton  Glanvile  in  that  county  in  i6ioj 
and  educated  at  St  John's  college  at  Oxford.  He  en-  ■ 
gaged  in  the  caufe  of  his  unfortunate  fovereign  Cha.  L 
for  which  he  fuffered  feverely  in  his  fortune  ;  and 
having  married  while  young,  Elizabethj  the  daughter 
of  Sir  John  Drake  of  A(he  in  •  Devon/hire,  me  was 
forced  to  feek  a  refuge  in  her  father's  houfe,  when  Mr 
Churchill's  misfortunes  left  him  none  that  he  could 
call  his  own;  and  there  moft  of  his  children  were 
born.  After  the  reftoratton,  he  was  elected  a  burgefs  • 
to  ferve  in  parliament  for  the  borough  of  Weymouth  ; 
and,  in  1669,  his  majefty  was  pleafed  to  confer  on  him 
the  honour  of  knighthood.  The  next  year  he  was 
made  one  of  the  commiffioners  of  claims  in  Ireland  ; 
and  upon  his  return  from  thence,  was  conftituted  one 
of  the  clerks  comptrollers  of  the  green-cloth:  but 
writing  a  kind  of  political  eflay  upon  the  Hiflory  of 
England,  which  gave  great  offence  to  the  parliament^ 
he  was,  in  1678,  difmifled  from  his  poft.  He  was, 
however,  foon  reftored  to  it  again ;  and  lived  to  fee 
his  eldeft  furviving  fon  raifed  to  the  peerage,  and  the 
reft  of  his  children  in  a  fair  way  to  promotion.  He 
died  in  1688. 

Churchill  (John)  Duke  of  Marlborough,  and 
prince  of  the  holy  Roman  empire,  a  moft  renowned 
general  and  ftatefman,  was  born-  at  Afhe  in  Devon- 
shire in  1650.  He  was  eldeft  fon  of  Sir  Winfton 
Churchill,  who  carried  him  to  court  while  very  young, 
and  where  he  was  particularly  favoured  by  James 
duke  of  York;  afterwards  king  James  II.  when  only 
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In  1666,  he  was  made  an  enfign 
of  the  guards  daring  the  firit  Dutch  war ;  and  after- 
wards improved  him. elf  greatly  in  the  military  art  at 
Tangier.  In  1672,,  Mr  Churchill  attended  the  duke 
of  Monmouth  who  commanded  a  body  of  auxiliaries 
in  the  French  fervice,  and  was  foon  after  made  a  cap- 
tain in  the  duke's  own  regiment.  At  the  liege  of  i\i- 
meguen,  which  happened  in  that  campaign,  he  diftin- 
guiihed  himfelf  fo  much  that  he  was  taken  notice  of 
by  the  celebrated  marfhal  Turenne,  who  bellowed  on 
him  the  name  of  the  handfome  Englifhman. — in  1673 
he  was  at  the  liege  of  Maeftricht,  where  he  gained 
fuch  applaufe,  that  the  king  of  France  made  him  a 
public  acknowledgment  of  his  ferrice  ;  and  the  duke 
of  Monmouth,  who  had  the  direction  of  the  attack, 
told  king  Charles  II.  that  he  cwed  his  life  to  Mr 
Churchill's  bravery.  In  i68r,  he  married  Sarah  daugh- 
ter and  co-heirefs  (with  her  filler  the  countefs  of 
Tyrconnel)  of  Richard  Jenning  ,  Efq  ;  of  Sandricb,  in 
Hertfordfbire.  The  duke  of  York  recommended  him 
in  a  very  particular  manner  to  the  king  :  who,  in 
l6?2,  created  him  baron  of  Eymouth  in  the  county 
of  Berwick  in  Scotland,  and  made  him  colonel  of  the 
-third  troop  of  guards.  A  little  after  king  James's  ac- 
ceilion,  he  was  created  baron  Churchill  of  bandrich  in 
the  county  of  Hertford,  and  made  brigadier-general 
of  his  majelly's  army  in  the  weft  ;  where,  when  the 
duke  of  Monmouth  came  to  furprife  the  king's  army, 
while  the  earl  of  Feverfham  and  the  majority  of  the 
officers  were  in  their  beds,  he  kept  the  enemy  in 
play  till  the  king's  forces  had  formed  themfelves,  and 
thereby  faved  the  whole  army.  When  James  Ihowed 
an  intention  of  establishing  the  catholic  religion  in 
Britain,  lord  Churchill,  notwithstanding  the  great  ob- 
ligations he  owed  him,  thought  it  his  duty  to  abandon 
the  royal  caufe ;  but  even  then  did  not  leave  him 
without  acquainting  him  by  letter  with  the  reafon  of 
his  fo  doing.  Lord  Churchill  was  gracioufly  received 
by  the  prince  of  Orange  ;  and  was  by  him  employed 
iirft  to  re-aSTemble  the  troop  of  guards  at  London, 
and  afterwards  to  reduce  fome  lately  raifed  regiments, 
and  to  newr-model  the  army;  for  which  purpofe  he 
was  inverted  with  the  rank  and  title  of  lieutenant-ge- 
neral. In  1689,  hewasfworn  one  of  the  privy  coun- 
cil, and  one  of  the  gentlemen  of  the  king's  bed-cham- 
ber ;  and  on  the  9th  of  April  following,  was  raifed 
10  the  dignity  of  earl  of  Marlborough  in  the  county  of 
Wilts.  He  affifted  at  the  coronation  of  their  majeflies  ; 
and  was  foon  after  made  commander  in  chief  of  the 
Enalifli  forces  fcnt  over  to  Holland  ;  and  here  he  firll 
laid  the  foundation  of  that  rame  which  was  afterwards 
fpread  over  all  Europe.  In  1690,  he  was  made  ge- 
neral of  the  forces  lent  to  Ireland :  where  he  made 
the  Strong  garrifons  of  Cork  and  Kinfale  prifoners  of 
war.  The  year  following,  king  William  Ihowed  the 
good  opinion  he  had  of  his  conduct,  by  fending  him 
fo  Flanders  to  put  all  things  in  readinefs,  and  to  draw 
the  army  together  again!!  his  arrival.  In  1692,  he 
was  difmifled  from  all  his  employments  ;  and,  not 
long  after,  was  with  fome  other  peers  committed  to 
the  tower  on  an  accufation  of  high  treafon  ;  which, 
however,  was  afterwards  found  to  be  a  falfe  and  ma- 
licious report,  the  authors  of  which  were  pnniihed. 
Marlborough  was  foon  reftored  to  favour,  and  in  1698 
was  appointed  governor  to  the  carl  of  Gloucester; 
Vol.  IV. 
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with  this  extraordinary  compliment  from  king  V,  illism.  f  herchi8i 
*  My  lord,  make  him  but  what  you  are,  and  my  ne-  ■>—=-v-; — 
phew  will  be  all  I  wilh  to  fee  him."  The  fame  day 
he  was  again  fworn  one  of  the  privy  council  ;  and  in 
July  following  was  declared  one  of  the  lord  jufdees  of 
England,  for  the  administration  of  the  government,  in 
which  great  trull  he  was  three  times  fucceffively  in  the 
king's  abfence.  In  1701  he  was  appointed  general  of 
the  toot,  commander  in  chief  of  the  English  forces, 
and  ambauador  extraordinary  and  plenipotentiary  at 
the  Hague.  Upon  the  accellion  of  queen  Anne  to 
the  throne,  he  was  elected  into  the  order  of  the  gar- 
ter, declared  captain  general  of  all  her  majelly's  forces./ 
and  fent  amballador  extraordinary  and  plenipotentiary 
to  Holland.  After  feveral  conferences  about  a  war. 
he  put  himfelf  at  the  head  of  the  army,  where  all  the 
other  generals  had  orders  to  obey  him.  Kis  exploits 
in  the  held  have  been  taken  notice  of  under  the  ar- 
ticle Britain,  11°  349 — 370:  we lhall therefore  only 
take  notice  in  this  place,  ol  the  rewards  and  honours 
conferred  upon  him  for  thefe  exploits.  After  this  firit 
campaign  he  was  created  marquis  of  Blandford  and 
duke  of  Marlborough,  with  a  peniion  of  L.  5000  out 
of  the  poll-office,  to  devolve  for  ever  upon  thofe  en- 
joying the  title  of  Duke  of  Marlborough.  In  1703. 
he  met  Charles  III.  late  emperor,  going  to  Spain,  who 
prefented  him  with  a  fword  fet  with  diamonds.  In 
1704,  having  forced  the  enemy's  lines  at  Schellenberg, 
he  received  a  letter  of  thanks  from  the  emperor  Leo- 
pold, written  with  his  own  hand  ;  an  honour  feldom 
done  to  any  but  fovereign  princes.  After  the  battle 
of  Blenheim,  he  received  congratulatory  letters  from 
moll  of  the  potentates  in  Europe,  particularly  from  the 
States  General,  and  from  the  emperor,  who  dciired 
him  to  accept  of  the  dignity  of  a  prince  of  the  empire, 
which  with  the  queen's  leave  was  conferred  upon  him 
by  the  title  of  Prince  of  Mildenheim  in  the  province  of 
Sivakia.  After  the  campaign  was  ended,  he"  vifited 
the  court  of  Pruflia,  where  he  laid  fuch  fchemes  as 
fafpended  the  difputes  with  the  Dutch  about  king 
William's  eftate ;  which  wife  conduct  caufed  the  whole 
confederacy  to  acknowledge  that  he  had  done  the 
greateit  fervice  poflible  to  the  common  caufe.  Upon 
his  return  to  England,  the  queen,  to  perpetuate  his 
memory,  granted  the  interell  of  the  crown  in  the 
honour  and  manor  of  Woodftock  and  hundred  of 
Wotton  to  him  and  his  heirs  for  ever.  In  1705 
he  made  a  tour  to  Vienna,  upon  an  invitation  of  the 
emperor  Jofeph  ;  who  highly  careffed  him,  and  made 
him  a  grant  of  the  lordfhip  of  Mildenheim.  After 
the  campaign  of  1708,  the  fpcaker  of  the  houfe  of 
commons  v,ras  fent  to  Bruffels  on  purpofe  to  compli- 
ment him  ;  and  on  his  return  to  England  he  was  again 
complimented  in  the  houfe  of  lords  by  lord  chancellor 
Cowper.  All  his  ferviccs,  however,  and  all  the  ho- 
nours conferred  upon  him,  were  not  fufficicnt  to  pr<- 
ferve  him  frcin  being  difgraced.  After  the  change  of 
the  ministry  in  1710,  his  interest  daily  declined  ;  and 
in  1 7 12,  on  the  iirft  day  of  the  new  year,  he  was  re- 
moved from  all  his  places.  Finding  all  arts  ufed  to 
render  him  obnoxious  in  his  native  country,  he  vinted 
his  principality  of  Mildenheim,  and  feveral  towns    in  f 

Germany;  after  which  he  returned  to  England,  and 
arrived  thereon  the  day  of  the  queen's  death.  After 
being  welcomed  by  the  nobility  and  foreign  ministers, 
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Churchill,  he  attended  on  king  George  I.  in  his  public  entry 
through  London,  who  appointed  him  captain-general, 
colonel  of  the  firft  regiment  of  foot-guards,  one  ot  the 
commhuoncrs  for  the  government  of  Cheilea  holpital, 
and  mafter-general  of  the  ordnance.  Some  years  be- 
fore his  death,  he  retired  from  public  bulinefs.     He 


leaving 


oe- 


died  at  Wind  for -lodge  in  1722,  aged  73 
hind  him  a  very  numerous  poiterity,  allied  to  the  no- 
bleft  and  greatelt  families  in  the  three  kingdoms.  Up- 
on his  demife  all  parties  united  in  doing  honour  or  rather 
juflice  to  his  merit,  and  his  corpfe  was  interred  the 
9th  of  Auguft  following,  with  ail  the  folemnity  due 
to  a  perfou  who  had  deferved  fo  highly  of  his  country, 
in  Weftminfter-abbey.  The  noble  pile  near  Wood- 
itock,  which  bears  the  name  of  Blenheim-houfe,  may 
be  juftly  Hyled  his  monument ;  but  without  pretending 
to  the  gift  of  prophecy,  one  may  venture  to  foretel, 
that  his  glory  will  long  furvive  that  ftructure  ;  and 
that  fo  long  as  Britifh  hiitories  remain,  or  indeed  the 
hiitories  of  Europe,  his  memory  will  live  and  be  the 
boaft  of  Britain,  which  by  his  labours  was  raifed  to  be 
the  firft  of  nations,  as  during  the  age  in  which  he  lived 
he  was  defervedly  efteemed  the  firft  of  men.  If  he  had 
foibles,  as  thefe  are  infeparable  from  human  nature, 
they  were  fo  hidden  by  the  glare  of  his  virtues  as  to  be 
fcarcely  perceived  or  were  willingly  forgotten.  A 
certain  parafite,  who  thought  to  pleafe  Lord  Boling- 
broke  by  ridiculing  the  avarice  of  the  Duke,  was  ftopt 
ihort  by  his  Lordihip  ;  who  laid,  il  He  was  fo  \ery 
great  a  man,  that  I  forget  he  had  that  vice." 

Out  of  a  variety  of  anecdotes  and  teftimonies  con- 
cerning thisilluftrious  perfonage,  collected  in  the  new 
edition  of  the  Blographla  Britaniika,  the  following  fe- 
lection  may  ferve  to  illuftrate  more  particularly  his  dif- 
pofition  and  manners. 

One  of  the  firft  things  which  he  did,  when  very 
young,  was  to  purchafe  a  box  to  put  his  money  in  ; 
an  indication  this  of  the  economical,  not  to  fay  ava- 
ricious, temper  that  accompanied  him  through  life. 
Dr  Jofeph  Warton  relates,  that,  on  the  evening  of  an 
important  battle,   the  duke  was  heard  to  chide  his  fer- 


till  I  can  get  at  it.'     The  duke  only  turned  to  Marriot,  Churchill. 

and  faid,  '  I  would  not  be  of  tnat  fellow's  temper." 

The  duke  of  Marlborough    (adds  Mr  Richardfon)  did 

by   nature  and  confiitution,  what  Seneca  judged  by 

philofophy  ought  to  be  done.     Quid  eft  qua)  e  egoftrvi 

mei  kilarius  rejponfum'f  ct  couticmaciorcm  vitltum}pugeitis 

et  co'iiipedibtts  expiem  ? 

Dr  bwift,  in  one  of  his  letters  to  Stella^  relates  the 
following  particulars  concerning  the  duke  of  Marl- 
borough. "  I  was  early  this  morning  with  fecretary 
St  John,  and  gave  him  a  memorial  to  get  the  queen's 
letter  for  the  firft -fruits,  who  has  promifed  to  do  it  in 
a  very  few  days.  He  told  me  '  he  had  been  with  the 
duke  of  Marlborough,  who  was  lamenting  his  former 
wrong  lteps  in  joining  with  the  Whigs,  and  faid  he 
was  worn  out  with  age,  fatigue,  and  misfortunes.'  I 
fwear  it  pitied  me ;  and  I  really  think  they  will  not  do 
well  in  too  much  mortifying  that  man,  although  in- 
deed it  is  his  own  fault.  He  is  covetous  as  hell,  and 
ambitious  as  the  prince  of  it :  he  would  fain  have  been 
general  for  life,  and  has  broken  all  endeavours  for 
peace,  to  keep  his  greatnefs,  and  get  money.  He 
told  the  queen  '  he  was  neither  covetous  nor  ambitious.' 
She  faid,  '  if  fhe  could  have  convenientlyturned  about, 
flte  fhould  have  laughed,  and  could  hardly  forbear  it  in 
his  face.'  He  fell  in  with  all  the  abominable  meafures 
of  the  late  miniftry,  becaufe  they  gratified  him  for 
their  own  defigns.  Yet  he  has  been  a  fuccefsful  gene- 
ral, and  I  hope  he  will  continue  his  command." 

Various  characters  have  been  drawn  of  the  duke  of 
Marlborough  ;  moft  of  which  we  fliall  omit,  as  either 
already  fufiiciently  known,  or  as  not  meriting  particu- 
lar notice.  That  which  is  given  of  him  by  Dr  Swift, 
in  his  •'<  Hiflory  of  the  four  laft  years  of  the  queen," 
has  all  the  malignity  and  meannefs  of  a  party  pamph- 
let. It  is  even  fo  foolifh  as  to  infinuate,  that  the 
duke's  military  accomplifhments  were  problematical, 
and  that  he  was  deftitute  of  perfonal  courage.  Mr 
Macpherfon's  character  of  his  grace  is  very  elaborate- 
ly conrpofed,  and  difplays  no  fmall  degree  of  ability 


vant  for 


having 


been 


extravagant 


as  to  light  four 


candles  in  his  tent  when  Prince  Eugene  came  to  confer 
with  him.  Mr  Tyers,  on  the  other  hand,  men- 
tioned a  circumftance  which,  if  well  founded,  re- 
dounds to  his  grace's  generality,  though  in  a  diffe- 
rent refpect  it  is  much  to  his  difcredit :  It  is,  that 
during  the  rebellion  1715  he  fent  L  10,000  to  the 
earl  of  Mar.  We  coniider  the  ftory  as  only  a  tradi- 
tional report,  which  has  not  in  iifelf  any  great  degree 
of  probability  ;  and  therefore  we  are  by  no  means  con- 
vinced of  its  truth.  The  late  Mr  Ric-hardfon  junior, 
the  painter,  hath  recorded  a  pleafing  inftance  of  the 
duke's  calmnefs  of  difpofition  ;  for  which,  indeed,  he 
was  always  remarkable.  "  The  duke  of  Marlborough 
(fays  the  writer),  riding  out  once  with  Commifiary 
Marriot,  near  the  commiffary's  houfe  in  the  country, 
it  began  to  rain,  and  the  duke  called  for  his  cloak; 
Marriot  having  his  put  on  by  his  fervant  immediately. 
The  duke's  fervant  not  bringing  the  cloak,  he  called 
for-.it  again ;  but  the  man  was  ftill  puzzling  about  the 
ftraps  and  buckles.  At  laft,  it  raining  nowvery  hard, 
the  duke  called  again,  and  afked  him,  'what  he  was 
about  that  he  did  not  bring  his  cloak?'  'You  muft 
flay  (grumbles  the  fellow),  if  it  rains  cats  and  dogs, 


and 


penetration 


though  it 


is  not,  perhaps,  entire- 


free  from  piejudicc.  The  hiftorian  confiders  it 
as  a  fact,  that  lord  Churchill,  at  the  time  of  the 
Revolution,  had  a  defign  of  placing  his  unfortunate 
mafter  king  James  II.  a  prifoner  in  the  hands  of  his 
rival  the  prince  of  Orange.  But  this  ftory  muft  be 
regarded  as  wholly  unworihy  of  credit.  It  is  found- 
ed upon  fuggeftions  and  informations  fo  groundlefs, 
and  even  ridiculous,  that  it  cannot  deferve  a  formal 
refutation.  On  the  other  hand,  Mr  Macpherfon  has 
done  juflice  to  the  duke  of  Marlborough's  profecution 
of  the  war  in  Flanders,  and  hath  fhown  that  he  con- 
ducted it  upon  the  principles  of  found  wifdom  and  good 
policy. 

There  arc  two  teftimonies  to  the  honour  of  the 
duke's  memory,  by  two  celebrated  noble  writers,  which 
cannot  be  paffed  over.  One  is  by  lord  Bolingbroke, 
in  his  letters  on  the  Study  and  Ufe  of  Hiflory^ 
Speaking  of  the  confternation  raifed  among  the  allies 
of  the  grand  confederacy  by  the  death  of  king  Wil- 
liam, and  of  the  joy  which  that  event  gave  to  the 
French,  his  lordfhip  obferves,  that  "  a  fhort  time 
fhowed  how  vain  the  fears  of  fome  and  the  hopes  of 
others  were.  By  his  death,  the  duke  of  Marlborough 
was  raifed  to  the  head  of  the  army,  and  indeed  of  the 
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Churchill,  confederacy:  where  he,  a  new,  a  private  man,  a  fub- 

' * '  ject,  acquired,  by  merit  and  by  management,  a  more 

decided  influence  than  high  birth,  confirmed  autho- 
rity, and  even  the  crown  of  Great  Britain,  had  given 
to  king  William.  Not  only  all  the  parts  of  that  vaft 
machine,  the  grand  alliance,  were  kept  more  compact 
and  entire,  but  a  more  rapid  and  vigorous  motion  was 
given  to  the  whole  :  and,  inftead  of  languifhing  out 
difaftrous  campaigns,  we  faw  every  fcene  of  the  war 
full  of  action.  All  thofe  wherein  he  appeared,  and 
many  of  thofe  wherein  he  was  not  then  an  actor,  but 
abbettor  however  of  their  action,  were  crowned  with 
the  moft  triumphant  fuccefs.  I  take,  with  pleafure, 
this  opportunity  in  doing  juftice  to  that  great  man, 
whofe  faults  1  knew,  whole  virtues  I  admired  ;  and 
whofe  memory,  as  the  greateft  general,  and  as  the 
greateft  minifter,  that  our  country,  or  perhaps  any 
other,  has  produced,  I  honour." 

The  other  teftimouy  to  the  duke's  accomplifhments 
is  by  the  earl  of  Cheflerfield,  in  his  Letters  to  his  Son, 
"  Of  all  the  men  (fays  his  lordihip)  that  ever  I  knew 
in  my  life  (and  I  knew  him  extremely  well),  the  late 
duke  of  Marlborough  poffelfed  the  graces  in  the  high- 
eft  degree,  not  to  fay  engrorled  them  :  and  indeed 
he  got  the  moft  by  thern  ;  for  I  will  venture  (contrary 
to  the  cuftom  of  profound  hiftorians,  who  always  af- 
fign  deep  caufes  for  great  events)  to  afcribe  the  better 
half  of  the  duke  of  Marlborough's  greatnefs  and  riches 
to  thofe  graces.  He  was  eminently  illiterate  :  wrote 
bad  Englilh,  and  fpelled  it  ftill  worfe.  He  had  no 
fhare  of  what  is  commonly  called  parts  ;  that  is,  he 
had  no  brightnefs,  nothing  mining  in  his  genius.  He 
had,  moft  undoubtedly,  an  excellent  good  plain  under- 
ftanding,  with  found  judgment.  But  thefe  alone  would 
probably  have  raifed  him  but  fomething  higher  than 
they  found  him;  which  was  page  to  king  James  II.  's 
queen.  There  the  graces  protected  and  promoted 
him :  for  while  he  was  an  enfign  of  the  guards,  the  du- 
chefs  of  Cleveland,  then  favourite  miftrefs  to  king 
Charles  II.  ftruck  by  thofe  very  graces,  gave  him 
L.5000  ;  with  which  he  immediately  bought  an  an- 
nuity for  his  life  of  L„5oo  a-year,  of  my  grandfather 
Halifax  ;  which  was  the  foundatiou  of  his  fubfequent 
fortune.  His  figure  was  beautiful;  but  his  manner 
was  irrefutable,  by  either  man  or  woman.  It  was  by 
this  engaging  graceful  manner  that  he  was  enabled, 
during  all  his  war,  to  connect  the  various  jarring 
powers  of  the  grand  alliance,  and  to  carry  them  on  to 
the  main  object  of  the  war,  notwithstanding  their  pri- 
vate and  feparate  views,  jealoufies,  and  wrongheaded- 
neffes.  Whatever  court  he  went  to  (and  he  was  often 
obliged  ta  go  himfelf  to  fometefty  and  refractory  ones), 
he  asconttantly  prevailed,  and  brought  them  into  his 
meafures.  The  penfionary  Heinfius,  a  venerable  old 
minifter,  grown  grey  in  bufinefs,  and  who  had  go- 
verned the  republic  of  the  United  Provinces  for  mere 
than  40  years,  was  abfolutely  governed  by  the  duke 
of  Marlborough,  as  that  republic  feels  to  this  day. 
He  was  always  cool,  and  nobody  ever  obferved  the 
leaf!  variation  in  his  countenance  :  he  could  refufemore 
gracefully  than  other  people  could  crant ;  and  thofe 
who  went  away  from  him  the  mofl  diflatisficd  as  to  the 
fubftance  of  their  bufinefs,  were  yet  perfonally  charmed 
with  him,  and  in  fbme  degree  comforted  by  his  man- 
ner.   With  all  his  gentlenefsand  gracefulnefs,  no  man 


living  was  more  confeious  of  his  fituation,  nor  main-  Churchill. 
tained  his  dignity  better."  w— v < 

A  perufal  of  the  above  paffage  will  convince  us  of 
the  frivolous  turn  of  the  earl  of  Chefterfleld's  mind. 
His  lordfhip,  in  his  zeal  to  exalt  the  duke  of  Marl- 
borough's external  accomplifhments,  either  forgers  or 
depreciates  the  far  greater  talents  of  which  he  \Aas 
polfeiled.     There  is  an  obfervation  upon  the  rubied  in 
theBritifh  Biography,  withwhich  we  entirely  concur. 
"  That  the  duke  of  Marlborough   (fays  the  writer) 
was  eminently  diftinguiihed  by  the  gracefulnefs  of  his 
manners,  cannot  be  queitioned  :  but  the  earl  of  Che- 
flerfield appears  to  have  attributed  too   much  to  their 
influence,  when  he  afcribes — the  better  half  of  the 
duke  of  Marlborough's  greatnefs  and  riches  to   thofe 
graces.     That  the  uncommon  gracefulnefs  of  his  man- 
ners  facilitated  his   advancement,  and  contributed  to 
the  fuccefs  of  his  negociations,  may  readily  be  admit- 
ted ;  but  furely  it  muft  have  been  to  much  higher  qua- 
lities that  he  owed  the  eftecm  of  king  William  and  of 
prince  Eugene,  his  reputation  throughout  all  Europe, 
and  his  many  victories  and  conquefts.     It  was  not  by 
a  polite  exterior  that  he  obtained  his  laurels  at  Schel- 
lenberg,    at    Oudenarde,  at  Ramillies,  and  at  Blen- 
heim." 

How  much  the  duke  of  Marlborough  has  been  ce- 
lebrated by  our  poets,  is  well  known  by  Addifon's 
"  Campaign,"  and  Philips  "  Blenheim."  Mr  Ad- 
difon,  in  his  Rofamond,  has  properly  affumed  another 
and  voluntary  occafion  of  paying  a  fine  compliment  to 
his  grace's  military  expoits,  and  the  glory  by  which 
they  would  be  followed.  Upon  the  duke's  removal 
from  his  places,  an  ode  was  inferibed  to  him  by  Mr 
Somerville,  animated  with  all  the  zeal  of  whiggiik  en- 
thufiaftn,  and  containing  fome  paifages  that  are  truly 
poetical.  Another  ode,  not  much  inferior  in  fpirit, 
was  addreffed  to  his  grace,  on  occafion  of  his  embark- 
ing for  Often  din  the  year  1712. 

The  duke  of  Marlborough's  Scots  title  of  Baron 
Eymouth,  being  to  heirs-male,  died  with  himfelf ;  but 
his  Englifh  title  going  to  his  daughters  and  their  heirs- 
male  went  into  the  Spencer  family,  who  retain  their 
own  furname  of  Spencer. 

Churchill  (Charles),  a  celebrated  fatirift,  the 
fon  of  Mr  Charles  Churchill  curate  and  lecturer  of 
St  John's,  Weftminfter,  was  educated  at  Weflminfter 
fchool,  and  received  fome  applaufe  for  his  abilities  from 
his  tutors  in  that  famous  feminary.  His  capacity, 
however,  was  greater  than  his  application,  fo  that  he 
acquired  the  character  of  a  boy  that  could  do  good  if 
he  would.  As  the  flightefl  accounts  of  perfons  fo 
noted  are  agreeable,  it  may  not  be  amifs  to  obferve, 
that  having  one  day  got  an  exercife  to  make,  and 
from  idlenefs  or  inattention  having  failed  to  bring  it 
at  the  time  appointed,  his  rnafter  thought  proper  to 
chaftife  him  with  fome  feverity,  and  even  reproached 
his  ftupidity  ;  what  the  fear  of  ftripes  could  not  effect, 
the  fear  of  lhame  foon  produced,  and  he  brought  his 
exerrife  the  next  day,  finifhed  in  fuch  a  manner,  that 
he  received  the  public  thanks  of  all  the  mafters.  Still, 
however,  his  progrefs  in  the  learned  languages  was 
but  flow  ;  nor  is  it  to  be  wondered  at,  if  we  confider 
how  difficult  it  was  for  a  ftrong  imagination,  fuch  as 
he  was  pofTeffed  of,  to  conform  and  walk  tamely  for- 
ward in  the  trammels   of  a  fchool  education  :    minds 
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Churchill  like  his  are  ever  ftarting  afide  after  newpurfuits ;  de- 
firous  of  embracing  a  multiplicity  of  amuling  objects;, 
eager  to  come  at  the  end,  without  the  painful  in ve {li- 
gation of  the  means.     In  Ihort,  for  want  of  proper 
fkill  in  thefe  languages,  he  v/as  reje&ed  from  Oxford, 
whither  his  father  had  fent  him  ;  and  probably  this 
might  have  given  occafion  to  the  frequent  invectives 
we  find  in  his  works  againft  that  moft  refpectable 
univerlity.    Upon  his  return  from  thence,  he  again  ap- 
plied to  his  ftudies  in  Weftminftcr  fchool,  where,  at  1.7 
years  of  age,  he  contracted  an  intimacy  with  a  lady, 
•  o  whom  he  was  married,  and   their  mutual  regard 
for  each  other  continued  for  feveral  years.     At  the 
ufualage  of  going  into  orders,  Mr  Churchill  was  or- 
dained by  the  late  bifhop  of  London,  and  obtained  a 
fmall  curacy  in  Wales  of  L.30  a-year.     Thither  he 
carried   his  wife  :  they  took  a  fmall  houfe  ;  and  he 
paffed  through  the  duties  of  his  ftation  with  affiduity 
and  cheerfulnefs.     Happy  had  it  been  for  him  had 
he  continued  there  to  enjoy  the  fruits  of  piety,  peace, 
and  fimplicity  of  manners.     He  was  beloved  and  e- 
fteemed.by  his  parifhioners  ;  and  though  his  fermons 
were  rather  above  the  level  of  his  audience,  they  were 
commended  and  followed.     But  endeavouring  to  ad- 
vance his  fortune,  by  keeping  a  cyder  cellar,  it  in- 
volved him  in  difficulties  which  obliged  him  to  leave 
Wales  and  come  to  London.     His  father  dying  foon 
after,  he  ftepped  into  the  church  in  which  he  had  of- 
ficiated ;  and,  in  order  to  improve  his  income,  which 
fcarcely  produced  L.ioo  a  year,  he  taught  young  la- 
dies to  read  and  write  Engliih  at  a  boarding  fchool, 
kept  by  Mrs  Dennis,  where  he  behaved  with  that  de- 
cency and  decorum  which  became  his  profeffion.     His 
method  of. living,  however,  bearing  no  proportion  to 
his  income,  he  contracted  feveral  debts  in  the  city; 
which  being  unable  to  pay,  a  jail,  the  terror  of  indi- 
gent genius,  feemed  ready  to  complete  his  misfortunes  : 
but  from  this  ftate  of  wretchednefs  he  was  relieved 
by  the  benevolence  of  Mr  Lloyd,  father  to  the  poet 
of  that  name.    Meanwhile,  Mr  Lloyd,  the  fon,  wrote 
a  poetical  epiftle  called  the  AB-or ;  which  being  read 
and  approved  by  the  public,  gave  the  author  a  diftin- 
guifhed  place  among  the  writers  of  his  age.     This 
induced  Mr  Churchill  to  write  the  Rofciad,.    It  firft- 
came  out  without  the  author's  name  ;  but  the  juftnefs 
of  the  remarks,  and  th'o  feverity  of  the  fatire,  .foon 
excited  public  curioiity.     Though  he  never  difowned 
his  havkig  written  this  piece,  and  even  openly  gloried 
in  it ;  yet  the  public,  unwilling  to  give  fo  much  merit 
to  one  alone,  afcribed  it  to  a  combination  of  wits  : 
nor  were  MelTrs  Lloyd,  Thornton,  or  Colman,  left 
unnamed  upon  this  occafion.     This  mifplaced  praife 
foon  induced  Mr  Churchill  to  throw  off  the  malic,  and 
the   fecond  edition    appeared  with    his  name  at  full 
length.     As  the  Rofciad  was  the  firft  of  this  poet's 
performances,  fo  many,  are  of  opinion  that  it  is  the 
heft.     In  it  we  find  a  very  clofe  and  minute  difcuffion 
of  the  particular  merit  of  each  performer  ;   their  de- 
fects pointed    out   with    candour,    and  their    merits 
praifed    without   adulation.      This    poem,    however, 
feems  to  be  one  of  thofe  few  works  which  are  injured 
by    facceeding    editions :    when  he  became  popular, 
his  judgment,  began  to  grow  drunk  with  applaufe  ; 
and  we  find,  in  the  latter  editions,  men  blamed  wh.ofe 


merit  is  incont  citable,  and  others  praifed  that  were  at  Churchill;. 
that  time  in  no  degree  of  efteem  with  the  judicious.  Churching. 

His  next  performance  was  his  Jpoiogy  to  the  Criti-  " * ' 

cal  Reviewers.  This  work  is  not  without  its  peculiar 
merit  5  and  as  it  was  written  againft  a  fct  of  critics 
whom  the  world  was  willing  enough  to  blame,  the 
public  read  it  with  their  ufual  indulgence.  In  this 
performance  he  Ihowed  a  particular  happinefs  of 
throwing  his  thoughts,  if  we  may  lb  exprefs  it,  into 
poetical  paragraphs ;  io  that  the  fentence  fwells  to  the 
break  or  conclulion,  as  we  find  in  profe. 

But  while  his  writings  amufed  the  town,  his  aclions- 
difgufted  it.     He  now  quitted  his  wife,  with  whom 
he  had  cohabited  many  years  ;  and  refigning  his  gown 
and  all  clerical  functions,  commenced  a  complete  man 
of  the  town,  got. drunk,  frequented  ftews  ;  and,  giddy 
with  falfe  praife,  thought  his  talents  a  fufficient  atone- 
ment for  all  his  follies.     In  fome  meafure  to  palliate 
the  abfurdities  of  his  conduct,  he  now  undertook  a 
poem  called  Night,  written  upon  a  general  fubject  in- 
deed, but  upon  falfe  principles  ;  namely,  that  what- 
ever our  follies  are,  we  fhould  never  attempt  to  con- 
ceal them.     This,  and  Mr  Churchill's  other  poems, 
being  lhown  to.  Dr  Johnfon,  and  his  opinion  being 
alked,  he  allowed  them  but  little  merit;  which  be- 
ing told  to  the  author,    he  refolved   to  requite    this 
private  opinion  with  a  public  one.     In  his  next  poem, 
therefore,  of  the  Ghcft,  he  has  drawn  this  gentleman'- 
under    the    character  of  Pompofo  ;    and    thofe  who 
difliked  Mr  Johnfon  allowed  it   to-  have  merit.     Mr 
Johnfon's  only  reply  to  Churchill's  abufe  was,  (t  that 
he  thought  him  a  fhallow  fellow  in  the  beginnings 
and  could  fay  nothing  woife    of   him    ftill."      The. 
poems  of  Night  and  the  Ghoft  had  not  the  rapid  fale. : 
the  author  expected  ;    but    his    Frophccy    oj    Fav:ine 
foon  made  ample  amends  for  the  late  paroxyfm  in  his 
fame.     In  this  piece,  written  in  the  fpirit  of  the  fa-  - 
mous  North  Briton,  he  exerted  his  virulent  pen  againft' 
the  whole  Scotch  nation  ;  adopting  the  prejudices  of  the 
mob,  and  dignifying  fcurrility  by  the  aid  of  a  poetic 
imagination.     It  had   a  rapid  and  extenfive  fale,  as 
prophelied  by  Mr  Wilkes  ;  who  faid,  before  its  pub- 
lication, that  he  was  fure  it  mult  take,  as  it  was  at 
once  perfonal,  poetical,  and  political.     After  its  ap- 
pearance, it  was  even  aliened  by  his  admirers,  that 
Mr  Churchill  was  a  better  Poet  than  Pope.      This 
exaggerated  adulation,  as  it  had  before  corrupted  his 
morals,  began  now  to  impair  his  mind  :  feveral  fuc- 
ceediiig  pieces  were  publifhed,  which,  being  written 
without  effort,  are  read  without  pleafure.     His  Go- 
tham, Independence,  The T/>//f\r,£eem  merely  tohavebeen 
written  by  a  man  who  defired  to  avail  himfelf  of  the  avi- 
dity  of  the  public  curiofity  in  his  favour,  and  are  rather  -: 
aimed  at  the  pockets  than  the  hearts  of  his  readers.. — Mr 
Churchill  died  in  1 764,  of  a  miliary  fever,  with  which  he 
was  feized  at  Boulogne  in  France,  whither  he  had  gone  ■ 
on  a  vifit  to  Mr  Wilkes.  After  his  death  his  poemswere  ; 
collected  and  printed  together  in  two  volumes  8vo. 

CHURCHING  of  women  after  child-birth, 
took  its  rife  from  the  Jewilh  rite  of  purification.     In 
the  Greek  church  it  was  limited  to  the  fortieth  day. 
after  delivery  ;  but  in  the  weftern  parts  of  Europe  no- 
certain  time  is  obferved.     There  is  an  office  in  the  li=. 
turgy  for  this  purpofe, 

CHURCH- 


C  H  Y  [     7B9    ]  C  I  B 

£tec&*        CHURCHYARD,  a  piece  of  ground  adjoining  to  a     crcte.d  from  the  aliments  by  means  of  digeftion.     Sec 
yard-     church,  fet  apart  for  interment  or  burial  of  the  dead.     Anatomy,  p.  734,   735 
!!         — In  the  church,  of  Rome  they  are  blelled  or  confe- 
^^.      y  crated,  with,  great  fulemnity.     If  a  churchyard,  which 

has  been  thus  confecrated,  lhall  afterwards  be  polluted 

by  any  indecent  action,  or  profaned  by  the  burial  of  an 

infidel,  an  heretic,  an  excommunicated  or  unbaptized 

perfon,  it  mull  be  recwiciUd ;  and  the  ceremony  of  the 

reconciliation  is  performed  with  the  fame  folemnity  as 

that  of  the  blellinjjor  confecration. 


CHYLIF1CATIQN,  the  formation  of  the  chyle,  or 
the  act.  whereby  the  food  is  changed  into  chyle. 

The  chyle  has  by  fome  authors  been  thought  to  have 
a-. great  reiemblance  in  its  nature  and  chemical  anaryfls. 
to  milk..    The  fubject,  however,  hath  as  yet  been  bul 
little  inquired  into.     See  the  article  Milk. 

CHYME,  or  chym.us,  in  the  common  iignifkation 
of  the  word,  denotes  every  kind  of  humour  which  is 


tion 

.  II 
Cibber. 


Churchyard  (Thomas),  a  poet  who  douriihed  in     incraffated  by  concoction  ;  under  which  notion  it  com 
-the  reigns  of  Henry  VIII.  Edward  VI.  queen  Mary     prehends  all  the  humours  fit  or  unfit-  for  preferving 
and  queen  Elizabeth,  was  born  at  Shrewfbury  ;  and  in-     and  nouriihing  the  body,  whether  good  or  bad.     It 

frequently  imports  the  fineit  part,  of  the  chyle,  when  fc- 
parated  from  the  fseces,  and  contained  in  the  lacteal 
and  thoracic  du£L 

CHYMISTRY..    See  Chemistry.. 

CHYMOLOGI,  an  appellation  given  to  fuch  natu- 
raliits  as  have  employed  their  time  in  inveftigating  the 
properties  of  plants  from  their  tafle  and  fin  ell. 

CHYMQSIS,  in  medicine,  the  act  of  making  or 
preparing  chyme.  The  word  comes  from  yjufjxc^fuccHs  3 
oi-^ito,fundo,  "  I  melt."  Chymolis,  according  to  feme,,  . 
is  the  fecond  of  the,  concoctions  made  in  the  body;  be- 
ing  a  repeated  preparation  of  the  moil  impure  and 
grofs  parts  of  the  chyle,  which  being  rejected  by  the 
lacteals, .  is  imbibed  by  the  meferaks,  and  thence  car- 
ried to  the  liver,  to  be  there  elaborated,  purified,  and- 
f.ibtilized  afrefh.     It  is  of  this,  according  to  Roo-er?, 


herited  a  fortune,  which  he  foon  exhaulted  in  a  fruitlefs 
attendance  on  the  court,  by  which  he  only  gained  the 
favour  of  being  retained  a  domeftic,in  the  family  of 
lord  Surrey;  when,  by  his  lordfhip's  encouragement, 
he  commenced  poet.  Upon  his  patron's  death,  he  be- 
took himfelf  to  arms;  was  in  many  engagements.;  was 
frequently  wounded,  and  was  twice  made  prifoner.  He 
p.iblilhed  12. pieces,  which  he  afterwards  printed  toge- 
ther in  one  volume,under  the  title  of  Churchyard's  Chips  ; 
and  alfo  the  tragedy  of  Thomas  Moubray  duke  of  Nor- 
folk.    He  died  in  1570.. 

CHURLE,  Ceorle,  or  Carl,  in  the  Saxon  times, 
fignified  a.  tenant  at  will,  who  held  of  the  thanes  on 
condition  of  rent  and  fervice.  They  wereof  two  forts  : 
one  rented  the  eftate  like  our  farmers  ;  the  other  tilled 
and  manured  the  demefnes,  and  were  called  plough- 
men.    See  Ceo rle. 

CHURNING,  in  country  affairs,  the  operation  of 
making  butter  by  agitating  milk  in  a  well  known  vef- 
fel  called  a  churn.  For  accelerating  this  operation,  a 
correfpondent  in  the  Bath  Society  Papers  recommends 
alittlediftilled  vinegar  tobe  poured  iritothe  churn  ;  and 
the  butter  will  be  produced  in  an  hour  afterwards.  He 
acknowledges,  however,  that  his  experiments  have  not 
as  yet  afcertained  the  exact  quantity  of  the  acid  which 
is  neceirary  to  the  proper  effect,  nor  the  precife  time 
of  its  being  mixed  with  the  cream.  But  he  appre- 
heulsa  table  fpoonful  or  two  to  a  gallon  of  cream  will 
be  fiiffi 
till  the 

ration.  His  firft  trial  was  after  the  churning  had  been 
going  forward  half  a  day :  .whether  he  obferVed  the 
fame  rule  afterwards,  he  does  not  fay  ;  but  all  his  trials 
proved  fuccefsful,  the  butter  being  uniformly  obtained 
m  about  an  hour  after  the  mixture. 

CHUS,  or  CImfch,  (Bible.)  It  is  a  tradition  of  an 
ancient  Handing,  that  the  Ch'us  of  the  Scriptures  de- 
notes Ethiopia,  and  Chufchi  an  Ethiopian:  the  Septua- 
gint  and   Vulgate   constantly  tranflate  it  fo ;  and  in 


that  the  animal  fpirits -are  formed. 

Chymosis  is  alfoa  distortion  of  the  eye-lids,  arifing 
from  an  inflammation;  alfo  an  inflammation  of  the 
tunica  cornea  in  the  eye. 

CHYTLA,  in  antiquity,  a  liquor  made  of  wine  and 
oil,  and  fometimes  ufed  in  divination. 

CHYTRI,  among  the  Athenians,  a  feftival  in  ho- 
nour of  Bacchus  and   Mercury,  kept  on  the  15th  of 
the  month  Anthefterion. 

CHYTRIUM   (anc.  geog.)  a  place  in  Ionia,    in 

which   formerly  ftood  Clazomene  ;  the  Clazomenians- 

through  fear  of  the  Perfians,  removing  from  the  conti- 

ient ;  nor  would  he  recommend  it  to  be  applied     nent  to  an  adjacent  iiland  (Paufanias).    Alexander  re^ 

cream  has  undergone  fome  confiderable  agi- '-  duced  the  iiland,  by  a  mole  or  caufeway,  to  a  penin- 

fula. 

CHYTRUS  (anc.  geog),  an  inland  town  of  Cy- 
prus, to  the  north  of  Citium:  famous  for  its  excellent 
honey. 

CIANUS  Sinus,  (anc.  geog.),  a  bay  of  Bithynia, 
named  from  the  town  and  river  Cius. 

CIBAL^,  or  Cibalis,  (anc.  geog,),  a  town  of 
Pannonia  Inferior,  on  an  eminence,  near  ihe  lake  Hi- 
ulka,  to  the  north-weft  of  Sirmium ;  the  country  of 


this  they  are  followed  by  moft  interpreters,  and  by  Jo-  the  emperor  Gratian,  where  he  was  brought  up  to  rope 
fephus  and  Jerome,.  And  yet  what  Bochart  urges  to 
the  contrary  is  of  no  inconfiderable  weight,  from  Eze- 
kiel  xxix.  10.  in  which  the  two  oppofite  extremes  of 
Egypt  are  defigned  ;  and  therefore  Chits,  which  is  op- 
pofite   to  Syene,  muft  be  Arabia  :  but  this    is   more 


making  :  a  place  rendered  famous  for  the  furprifal  and 
defeat  of  Liciniusby  Conftantine. 

CIBBER  (Colley),  a  celebrated  comedian,  drama- 
tic writer,  and  poet  laureat  to  the  king,  was  born  at 
London  in  16  71.     His  father  Cains   Gabriel  Cibber, 


ftrongly  pointed  out  by  Xenophon,  by  whom  Ethiopia     was  a  native  of  HoHtein,  and  a  fkilful  ftatuary,  who 

executed  the  baffo  relievo  on  the  psdeftal  of  the  mo- 
nument, and  the  two  admired  figures  of  lunatics  over 
the  piers  of  the  gate  to  Bethlem  Hofpital  in  Moor- 
fields.  Colley,  who  derived  his  Chriflian  name  from 
the  furname  of  his  mother's  family,  was  intended  for 

the 


is.  fait  td  be  the  fourh  boundary  of  Cyrus's  empire; 
and  Herodotus  diftiugi.iiihes  between  the  Ethiopians  of 
Afia  and  Africa,  conjoining  the  former  with  the  Ara- 
bians. 

CHYLE,  in  the  animal  economy,  a  milky  fluid  fe- 


C  I  B 
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Cibdelo- 
ftracia. 


Bibber  the  church,  but  betook  himfelf  to  the  ftage,  for  which 
if  he  conceived  an  early  inclination ;  and  he  was  fome 
time  before  he  acquired  any  degree  of  notice,  or  even 
a  competent  falary.  His  firft  eflay  in  writing,  was 
the  comedy  of  Love's  lafl  Shift,  acted  in  1695,  which 
met  with  fuccefs  :  as  did  his  own  performance  of  the 
character  of  the  fop  in  it.  From  that  time,  as  he 
fays  himfelf,  "  My  mufe  and  my  fpoufe  were  fo 
equally  prolific,  that  the  one  was  feldom  the  mother 
of  a  child,  but  in  the  fame  year  the  other  made 
me  the  father  of  a  play.  I  think  we  had  a  dozen  of 
each  fort  between  us  ;  of  both  which  kinds  fome  died 
in  their  infancy,  and  near  an  equal  number  of  each 
were  alive  when  we  quitted  the  theatre."  The 
Carclefs  Hujband,  acted  in  1  704,  met  with  great  ap- 
plaufe,  and  is  reckoned  his  belt  play  ;  but  none  was 
of  more  importance  to  him  than  the  Non-juror,  acted 
in  1 718,  and  levelled  againft  the  Jacobites.  This  laid 
the  foundation  of  the  mifunderftanding  betweeen  him 
and  Mr  Pope,  raifed  him  tobe  the  hero  of  the  Dunciad, 
and  made  him  poet  laureat  in  1730.  He  then  quitted 
the  ftage,  except  a  few  occaiional  performances  ;  and 
died  in  1757.  Cibber  neither  fucceeded  in  actingnor  in 


er  furface,  frequent  in  Germany  and  England  ;  and     Ciboria 
the  feventh  is  the  brownifli-white  friable  cibdeloftra-  I 

cium,  with  a  duity  furface,  found  in  feveral    parts  of     c;cada. 
Ireland,  as  well  as  Germany.  v       ' 

CIBORIA,  in  antiquity,  the  large  hulk  of  Egyp- 
tian beans,  which  are  laid  to  have  been  fo  large  as  to 
lerve  for  drinking  cups ;  whence  they  had  their  name 
ciborhim,  lignifying  a  cup,  in  the  Egyptian  language. 

CIBOR1UM,  in  ecleliaftical  writers,  the  covering 
for  the  altar.  This  covering  is  fupported  by  four  high 
columns,  and  forms  a  kind  of  tent  for  the  eucharift,  in 
the  Romifh  churches.  Some  authors  call  it  turris  gejfa- 
toria  and  others py xis  ;  but  the  pyxis  is  properly  the 
box  in  which  the  eucharift  is  preferved. 

CIBU  S  ferial  is,  in  antiquity,an  entertainment  pe- 
culiar to  a  funeral ;  for  which  purpofe,  beans,  pariley, 
lettuce,  bread,  eggs,  lentils,  and  falts  were  in   ufe. 

CICADA,  the  Frog-hoppker  or  Flea-Locust,  Plate 
in  zoology,  a  genus  of  infects  belonging  to  the  order  CXLIX. 
of  hemiptera.  The  beak  is  inflected  ;  the  antennae  are 
fuaceous;  the  four  wings  are  membranaceous  and  de- 
flected :  and  the  feet,  in  molt  of  the  fpecics,  are  of  the 
jumping  kind.  The  fpecies  are  fifty-one.  The  larvae 
writing  tragedy ;  and  his  odes  were  not  thought  to  par-     of  feveral  of  this  genus  evacuate  great  quantities  of  a 


take  of  the  genius  or  fpirit  he  mowed  in  his  comedies. 

His  fon  Theophilus,  alfoa  comic  actor  after  him,  was 
born  during  a  great  ftorm  in  1703  ;  and  after  palling 
a  life  of  extravagance,  diltrefs,  and  perplexity,  pe- 
riflied  in  another  ftorm  in  1758,  in  the  palfage  be- 
tween Dublin  and  England.  Theophilus  married  the 
fifter  of  Thomas  Auguftin  Arne,  the  famous  mulical 
compofer ;  who  became  a  celebrated  tragic  actrefs, 
and  whofe  honour  was  facrificed  to  her  hufband's  ex- 
travagance. 

CIBDELOPLACIA,  in  natural  hi ftory  ;  a  genus  of 
{pars  debafed  by  a  very  large  admixture  of  earth ; 
they  are  opaque,  formed  of  thin  emits,  covering  ve- 
getables and  other  bodies,  by  way  of  incruftrations. 

Of  this  genus  we  have  the  following  fpecies  :  1.  A 
grey  ifh- white  one,  with  a  rough  furface.  2.  A  whi- 
tilh brown  one  :  both  thefe  are  friable.  3.  A  hard, 
pale-brown  kind,  which  is  the  ofteocolla  of  the  fhops. 

4.  The  whitilh  grey  kind,  with  a  fmooth  furface  : 
this   is    the  unicornu  foffile  and  ceratiies  of  authors 

5.  The  whitilh  brown  corralloide  kind. 
CIBDELOSTRACIA,  in   natural  hiftory,  terrene 

fpars,  deftitute  of  all  brightnefs  and  tranlparence, 
formed  into  thin  plates,  and  ufually  found  coating  over 
the  fides  of  filfures,  and  other  cavities  offtones,  with 
congeries  of  them  of  great  extent,  and  of  plain  or 
botroyide  furfaces. 

Of  thefe  there  are  ufually  reckoued  feven  kinds  : 
the  firft  is  the  hard,  brownilh-white  cibdeloftracium, 
found  in  Germany  r  the  fecond  is  the  hard,  whitilh 
cibdeloftracium,  with  thin  crafts,  and  a  fmother  fur- 
face,  found  alfoin  the  Harts-forefts  in  Germany  :  the 
third  is  the  hard,  pale-brown  cibdeloftracium,  with 
numerous  very  thin  crufts,  found  in  fubterranean  ca- 
verns in  many  parts  of  England  as  well  as  Germany  : 
the  fourth  is  the  white,  light,  and  friable  cibdelo- 
ftracium, found  alfo  in  Germany,  but  very  rarely  in  any 
part  of  England:  the  fifth  is  the  light,  hard,  pale- 
brown  cibdeloftracium,  with  a  fmooth  furface,  found 
iu  almoft  all  parts  of  the  world  :  the  lixth  is  the  whi- 
tilh, friable  cruftaceous  cibdeloftracium,  with  a  rough- 


frothy  matter  upon  the  branches  and  leaves  of  plants, 
in  the  midft  of  which  they  conftantly  refide,  probably 
for  fhelter  againit  the  fearch  of  other  animals,  to  which 
it  would  become  a  prey.  Nature  has  afforded  this 
kind  of  defence  to  infects  whofe  naked  and  foft  bodies 
might otherwife  very  eafily  be  injured;  perhaps  alfo 
the  moifture  of  this  foam  may  ferve  to  fcreen  it  from 
the  fultry  beams  of  the  fun.  On  removing  the  foam, 
you  difcover  the  larva  concealed  underneath;  but  it 
does  not  long  remain  uncovered.  It  foon  emits  frefh 
foam,  that  hides  it  from  the  eye  of  obfervation.  It  is 
in  the  midft  of  this  foamy  fubftance  the  larva  goes 
through  its  metamorphofis  into  a  chryfalis  and  perfect: 
infect.  Other  larvae,  whofe  bodies  are  not  fo  foft,  run 
over  plants  without  any  manner  of  defence,  and  efcape 
from  infects  that  might  hurt  them,  by  the  nimblenefs 
of  their  running,  but  efpecially  of  their  leaping. 

The  chryfalids,  and  all  the  larvae  that  produce  them, 
differ  little  from  each  other,  only  that  the  former  have 
the  rudiments  of  wings,  a  kind  of  knob  at  the  place  where 
the  wings  will  afterwards  be  in  the  perfect  infect.  As 
to  other  refpects,  the  chryfalids  walk,leap,  and  run  over 
plants  and  trees  ;  as  do  the  larva  and  the  frog  hopper, 
which  they  are  to  produce.  At  length  they  through  off 
their  teguments  of  chryfalids,  flip  their  lalt  flongh,  and 
then  the  infect:  appears  in  its  utmoft  ftate  of  perfection. 
The  male  alone  is  then  endowed  with  the  faculty  of  fing- 
ing,  which  it  exercifes  not  with  its  throat,  but  with  an  or- 
gan fitnated  under  the  abdomen.  Behind  the  legs  of 
the  male  are  obferved  two  valvulse,  which,  raifed  up, 
difcover  feveral  cavities,  feparated  by  various  mem- 
branes. The  middle  contains  a  fcaly  triangle*  Two 
vigorous  mufcles  give  motion  to  another  membrane, 
which  alternately  becomes  concave  and  convex.  The 
air  agitated  by  this  membrane,  is  modified  within  the 
other  cavities  ;  and  by  the  help  of  this  fonorous  inftru- 
ment,  he  amoroufiy  folicits  his  female.  By  pulling 
the  mufcles  of  a  frog-hopper  lately  dead,  it  may  be 
made  to  fing.  This  infedt  begins  its  fong  early  in  the 
morning,  and  continues  it  during  the  heat  of  the  noon- 
tide fun.     Its  lively  and  animated  mufic  is,    to  the 
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Ckada.    country  people,  a  prefage  of  a  fine  fummer,  a  plenti- 

—v '  fill  harveft,  and  the  fare  return  or  fpring.  The  cicada; 

have  a  head  almolt  triangular,  an  oblong  body,  their 
wings  faftigiated  or  in  form  of  a  roof,  and  lix  legs  with 
which  they  walk  and  leap  pretty  brilkly.  In  the  fe- 
males at  the  extremity  of  die  abdomen  are  feen  two 
large  laminae,  between  which  is  inclofed,  as  in  a  iheath, 
a  fpine,  or  lamina,  fomewhat  ferrated,  which  ferves 
them  for  the  purpofe  of  depoiiting  their  eggs,  and 
probably  to  fink  them  into  the  fubftance  of  thofe 
plants  which  the  young  larvae  are  to  feed  upon. 

;  Cicada- fspteyndscim,  or  Locuft  of  North  America, 
ranks  with  the  cricket  and  grafs-hopper,  as  one  genus 
of  infects  belonging  to  the  order  of  hemiptera,  and  has 
moft  of  the  diftingnilhiiig  characteristics  of  the  gra.s- 
hopper,  though  its  legs  do  hot  appear  formed  for  leaping, 
as  it  is  obferved  the  infect  feldom  removes  without  u- 
fino-  its  wings. — The  characters  of  the  Cicada,  or  A- 
merican  locuft,  are  thefe  :  The  beak  is  inflected  ;  the 
antennae  are  fetaceous  ;  the  four  wings  are  membra- 
naceous, and  deflected,  and  have  much  the  appear- 
ance of  the  wings  of  fome  of  the  fly  kind ;  the  tho- 
rax is  compreiTed  and  angulated,  and  the  feet,  in 
moft  of  the  fpecies,  are  of  the  jumping  kind. — A 
gentleman  who  obferved  it  in  Pennfylvania  in  1782, 
gives  the  following  account. 

<•'  This  remarkable  infect,  though  but  trivial  atten- 
tion has  been  given  to  its  hiftory,  appears  as  an  ex- 
traordinary phenomenon  in  the  works  of  creation.  Its 
periodical  vilits — its  long  abfence — the  numbers  which 
rife  from  the  earth,  where  they  have,  perhaps,  under- 
gone various  transformations,  whilft  they  have  lain, 
entombed,  for  the  fpace  of  15,  16,  or  even  17  years, 
(for  they  are  not  always  regular  in  their  vilits)  cer- 
tainly delerve  fome  enquiry. 

"  We  know  not  the  progrefs  of  the  American  locuft, 
through  its  feveral  changes  daring  its  long  confinement 
in  the  earth.  1  have  no  doubt  but  it  often  alters  its 
appearance,  and  though  thefe  changes  remain,  as  yet, 
amoagft  the  arcana  of  nature,  yet  fome  interesting  ob- 
fervations  may  refult  from  a  purfuit  of  the  enquiry,  as 
far  as  their  laft  appearance,  which  was  in  the  year 
1732,  will  admit  of. 

"  Towards  the  latter  end  of  May,  under  fuch  trees  as 
had  been  planted,  previous  to  their  former  viiit,  the 
ground  was  perforated  ;  fo  as,  in  fome  degree  to  re- 
femble  a  honey-comb  ;  and  from  thefe  perforations,  if- 
fued  an  army  of  thefe  infers  ;  which,  if  they  had  been 
endued  with  the  voracioufnefs  of  the  locufts  of  the  eaft, 
muft  have  fpread  devaftation  and  terror  throughout  the 
country  they  fixed  upon  for  a  vifit — But  happily  the 
cicada  er  locuft,  in  this  date,  is  not  more  injurious  than 
the  fportive  fummer  grafs-hopper. 

"  The  appearance  of  the  locuft,  whenfirft  efcaping 
from  its  earthy  man  lion,  is  a  large  amber-coloured 
grub-worm,  about  one  inch  and  an  half  in  length,  and 
abo.n  an  inch  and  half  in  circumference  ;  the  feet  are 
mare  ftrongly  formed  than  thofe  of  the  grafshopper, 
and  confide rably  Ihorter ; — the  infect  feldom  leaping,  as 
has  been  before  obferved; — in  the  outer  covering,  or 
prub-cafey  if  the  term  may  be  admitted,  near  the  back 
of  the  neck,  begins  art  opening,  which  continues  down 
the  body,  nearly  half  the  length  of  the  infect:  through 
this  opening  the  locuft  protrudes  itfelf,  and  appears, 
at  firft  a  white  coloured  moth,  nearly  refembling  a  filk- 
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worm,  in  its  moth  ftate,  though  much  larger.     The    Cicada, 

wings  in  this  tender  ftate  of  the  infect  are  wonderful-  ' *— - 

ly  folded  in  clofe  rolls  near  their  bafis,  fo  exquilitely 
compact,  that  it  required  feveral  careful  obfervations,. 
to  comprehend  the  pollibility  of  the  wings  being  form- 
ed with  the  infect,  as  it  really  appeared  an  almolt  in- 
ftantaneous  creation,  when  they  were  expanded,  which 
was  performed  by  the  locuft  making  itfelf  with  a  con- 
fiderable  force. 

"  When  the  infect  relieves  itfelf  from  the  outer  co- 
vering or  grub-worm  cafe,  the  wings  are  of  the  hue 
of  rich  milk.  In  this  ftate,  the  filaments,  which  add 
Strength  to  them,  are  of  the  fame  white  colour,  and 
inltead  of  the  tranfparency  which  they  afterwards  ob- 
tain, they  are  now  remarkably  opaque  ;  but  as  foon. 
as  the  moifture  dries  from  off  the  wings  of  the  infect,, 
thefe  filaments  become  more  firm,  and  have  a  dark 
brown  colour  which  approaches  a  black  as  the  locuft 
becomes  llronger. 

"  The  time  when  they  iiluefrom  the  ground,  is  about 
an  hour  or  two  after  fun-fet ;  foon  after  Which  they  be- 
gin their  exertions  to  free  themfelves  from  the  grub 
cafe,  which  the  llronger  ones  effect  in  an  hour  or  two. 
— They  remain  on  the  branches  of  the  trees,  which 
they  have  attained,  (before  this  laft  metamorphofis) 
until  morning,  when  they  are  of  an  high  amber  co-  ..„ 
lour — have  acquired  their  ftrength,  and  are  able  to 
contend  with  fome  of  their  enemies.  The  weaker 
ones,  and  thofe  who  do  not  leave  the  earth  till  morn- 
ing, do  not  fo  eaiily  effect  their  transformation,  and 
often  prove  a  delicious  prey  to  the  larger  and  even  the 
fmaller  birds. 

"  While  in  the  grub- worm  ftate,  there  is  a  future  in 
the  back  of  the  fkin,  fufficiently  large  to  admit  the  lo- 
cuft to  pafs  therefrom,  which,  notwithftanding,  is  not 
done  without  great  exertions.  At  the  time  of  their 
leaving  the  grub-cafe,  for  it  cannot  be,  with  proprie- 
ty, termed  a  chryfalis,  life  and  motion  is  ftrong  in 
the  infect,  even  when  it  is  about  affuming  its  new  form.. 
And  when  we  conlider  that  every  particular  limb, 
every  part  of  the  body  however  delicately  and  tender- 
ly formed, — and  really  fome  of  them,  at  this  time, 
are  almolt  inconceivably  thin  and  tender — is  inclo- 
fed in  a  feparate  cafe,  and  that  thefe  tender  parts 
muft  be  necelfarily  extricated  from  their  {heaths,  be- 
fore the  infect  can  enjoy  uninterrupted  freedom,  we 
certainly  feel  our  aftoniihment  increafe,  in  obferving,. 
that  thofe  fo  elegantly  formed  members  efcape  un- 
injured from  even  the  extremities  of  their  covering.. 
— When  this  efcape  is  effected,  the  infect  leaves  the 
place  where  its  covering  is,  and  refts  at  a  very  fliort  dif- 
tance  from  it,  where  it  remains  until  the  moifture  is  eva- 
porated from  its  body.  The  wings,"  as  well  as  the  infects, 
whenfirft  protruded  from  thegrubcafe,are  very  moift  and 
tender  ;  though  by  degrees  they  dry,  and  become  more 
firm  and  rigid.  But  lhould  any  accident  prevent  the  cicada 
from  a  free  expanfion  of  its  wings,  for  a  coniiderable 
time  after  the  grub-cafe  is  forfaken,  the  poor  infect  is 
doomed  to  remain  either  in  a  ftate  of  total  or  partial 
debility  ; — for  lhould  it  be  fo  weak  as  to  be  unable  to 
expand  its  wings  thoroughly,  while  the  moifture  and 
pliancy  remain,  as  foon  as  they  become  dry  and  rigid, 
they  are  fixed  in  that  particular  or  total  want  of  expan- 
fion ;  and  in  this  helplefs  ftate,  the  cicada  is  a  certain 
prey  even  to  the  long-applauded  induftrious  emmer. 

The 
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Cicada.  u  The  locuft-grub,  rifing  from  the  ground,  is  nearly 
• — v—1— '  the  colour  of  the  locult  whtn  it  has  attained  its  full  per- 
fection, though  not  altogether  as  dark  ;  its  flrength  is 
■very  great,  nearly  equalling  that  of  the  fcarabseus  car- 
nifex  (or  the  beetle  which  forms  the  balls  from  or- 
dure) :  But  as  it  is  about  to  leave  the  cafe,  it  becomes 
weaker. 

"  At  the  time  of  their  lad  appearance,  an  apple-tree 
was  approved  of  for  the  theatre  of  my  enquiry  ;  and 
though  it  mult  have  been  very  fmall  at  the  time  of  their 
former  viiir,  yet,  having  carefully  collected  the  grubs 
which  came  up  under  its  branches,  the  firft  evening  I 
numbered  500,  which  I  removed  ;  the  fecond  evening 
•600  more  had  made  their  appearance,  and  the  third 
evening  upwards  of  400.  Several  flragglers  remained, 
who  were  neglected,  as  the  numbers  were  already 
fiirliciently  great  to  claim  my  whole  attention. 

11  Two  or  three  days  after  their  affirming  the  troth 
ftate,  the  air  refounded  with  their  notes,  which  were 
re-echoed  either  on  the  wing,  or  on  the  branches  of 
the  trees  indifcriminatcly.  Thefe  notes,  expieffive 
as  ihofc  of  the  feathered  fongiters,  proved  a  call  to 
courtihip.  The  power  of  fong,  which  iomewhat  re- 
fembled  the  noife  of  a  ftocking-loom,  was  confined  to 
the  male — which  it  was  eafy  to  difcovcr  was  produ- 
ced by  inflating  air  into  his  body,  and  exprelling  it 
through  two  fmall  apertures,  placed  a  little  below  the 
bale  of  his  wings  ; — thefe  holes  lead  from  a  mufical  ta- 
ble, on  each  fide  of  which  are  five  or  fix  thin  bars, 
connected  by  exquilitely  fine  membranes  ;  which,  du- 
ring the  time  of  fong,  maintain  a  continual  vibration. 
Like  the  grafshopper,  the  locuft  very  feldom  fports  its 
focial  call  without  a  refponfe  from  almolt  all  the  males 
within  hearing  ;  and  frequently  when  the  courtfhip 
has  obtained  his  mate's  approbation,  an  intruder  allured 
by  the  concert,  which  is  eafily  diftinguiflied,  challen- 
ges  the  hero  to  combat,  and  the  fight  is  often  long  and 
idefperate— as  the  victory  always  confers  an  intereiting 
reward.* 

"  When  geftation  is  fully  accomplished,  which  is  ge- 
nerally two  or  three  days  after  they  have  affirmed  the 
flying  (tate,  the  female  prepares  to  depofit  her  burden  ; 
and  although  her  body  does  not  appear  greatly  diftend- 
ed,  yet  fhe  generally  lays  about  140  eggs. — The  egg 
is  of  a  white  colour,  and  about  a  line  in  length,  and 
one-third  of  a  line  in  diameter.  Nature  has  wonder- 
fully provided  her  with  an  inflrument  in  her  tail, 
fomewhat  refembling  a  two-edged  fword,  which,  like 
ihe  grafshopper,  fhe  can  fheath  and  unfheath  at  plea- 
fure  :  with  this  Ihe  perforates  the  tender  twigs  of  fuc.h 
trees  as  will  afford  a  convenient  nidus  for  the  eggs, 
and  depofits  them  by  14  or  15,  under  the  baik,  in  the 
form  of  the  letter  V  ;  and  fometimes  fhe  pierces  thro' 
a  twig  one-fourth  of  an  inch  thick. — After  fhe  has 
carefully  depolited  her  eggs  in  the  fmaller  branches, 
a  fudden  blaft  of  wind  frequently  lops  the  branch  flic 
has  chofen  for  their  refidence., 

"  It  is  thus  that  the  parent  provides  for  a  facceflion  of 
the  fpecies,  in  which  employment  fhe  is  generally  bu- 


lled until  about  the  tenth  day  of  her  moth  ftate,  fel- 
dom if  ever  feeding  on  any  thing  but  the  early  dew  ; 
For,  as  they  fly  in  inch  numbers,  (and  always  card 
lefsly,  without  a  leader,  as  is  ufual  with  the  eaftern 
Jocults)  were  they  to  feed  on  plants  the  damage  muft 
certainly  be  obfervable  :  and  as  they  live  in  the  moth 
ftate  twelve  or  thirteen  days,  it  is  probable  they  have 
a  portion  of  the  dew  of  heaven  lor  their  fuftcnance. 
Then  they  dry  up  as  the  lilk-worm  moth, — the  male 
becoming  fuperannuated  two  or  three  days  beiore  the 
female. 

"  Having  pnrfucd  the  locuft  thro'  itsfeveral  moth  fta- ' 
ges,  the  numerous  offspring  it  has  depolited  in  the  lien- 
der  twigs  of  trees,  have  ftiil  fome  claim  to  an  inveffi- 
gation. — The  eggs  are  of  a  cylindrical  form,  rounded 
at  the  ends,  and  are  of  fuch  a  confidence,  that  they 
require  a  hard  preilure  between  the  fingers  to  crufh 
them.  The  fubftance  within,  as  in  molt  other  fmall 
eggs,  is  a  white,  tranfparent,  and  vifcous  fluid.  In 
about  the  fpace  of  fourteen  days,  from  the  time  of  their 
firit  being  left  by  the  parent,  the  egg  produces  a  whi- 
tifh  infect,  fomewhat  larger  than  the  filk-worm,  when 
frefh  hatched,  which  leaves  the  branch  where  the  neft 
was,  and,  dropping  on  the  ground,  either  enters  into 
the  hole  through  which  the  old  locuft  iffued,  or  turns 
the  earth  afide  afrefh,  and  entombs  itfelf  there,  to  un- 
dergo the  metamorphofis  01  its  anceftors. 

"In  digging  wells,  cellars,  &c.  in  America,  infects 
of  very  different  appearances  have  been  difcovered, 
fome  twenty  feet  deep,  which  have  been  fuppofed  to 
be  of  this  fpecies — others  have  been  difcoveied  nearer 
the  furface,  of  which  no  doubt  remains  but  that  they 
are  the  grub  of  the  locuft — and  early  in  the  fpring, 
previous  to  their  affuming  the  moth  ftate,  the  pluugh- 
fliare  often  furnifhes  the  blackbird,  which  follows  the 
ploughman,  with  a  rich  repaft  of  them  ;  lor  which, 
by  his  clamours  and  flutterings,  he  endeavours  to  ex- 
prefs  his  obligations.  Varieties  of  this  genus  appear 
annually,  they  are  in  general  much  larger  than  the 
cicada  feptemdecim,  and  of  a  greyifh  caft  ;  the  dark 
brown  or  amber  colour  which  the  others  have,  appear- 
ing in  thefe  mottled  with  a  dirty  white." 

CICATRICULA,  among  natural  hiftorians,  de- 
notes a  fmall  whitifh  fpeck  in  the  yolk  of  an  egg,  fuppo- 
fed to  be  the  firft  rudiments  of  the  future  chick. 

CICATRIX,  in  furgery,  a  little  feam  or  elevation 
of  callous  flefh  riling  on  the  fkin,  and  remaining  there 
after  the  healing  of  a  wound  or  ulcer.  It  is  commonly 
called  zfcar. 

CICATRIZANTS,  in  pharmacy,  medicines  which 
affift  nature  to  form  a  cicatrix.  Such  are  Armenian 
bole,  powder  of  tutry,  &c. 

Cicatrizants are  otherwife called  efcharotics,  epi/otza, 
incaniatives,  agglntinauts,  &c. 

CICCA,  in  botany  ;  a  genus  of  the  tc:randria  or- 
der, belonging  to  the  moncecia  clafs  of  plants-.  The 
male  calyx  is  tetraphyllous  ;  there  is  no  corolla  :  the 
female  calyx  tryphyllons  ;  no  corolla  ;  fourflylcs;  the 
capfule  quadricoccous,  or  four  berried. 

CICELY, 


*  Mas  etfeminiha  Cicada  in  coitu  [^que  ac  Grylli  fpecies]  adeo  firmiter  uniti,  ut  fine  corporum  mutilatione 
feparari  nullo  modo  poflint ;  et  in  hoc  ftatu  per  horas  multas  remanent,  donee  foecundationis  opus  perfectum  fit, 
Per  lncos  firmiter  frc  uniti  fsepe  vclitant,  et  coiiiplufes  fimul  in  confpectu  apparent. 
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Cicely,         CICELY,  in  botany,  the  Englifh  name  of  a  fpecies  fegments  incumbent  on  the  vexillum  :  the  legumen  is 

Ciccr.       0f  chasrophyllum.     See  Chjerophyllum.  rhomboi-dal,  turgid,  and  difpermous.    There  is  but  one 

CICER.,  or  Chick-Pea,  in   botany:  A  genus  of  fpecies,  which  produces  peafe  fhaped  like  the  common 

the  decandria  order,  belonging  to  the  diadelphia  clafs  ones,  but  much  fmaller.     They  are  much  cultivated  in 

of  plants ;  and  in  the  natural  method  ranking  under  Spain,  where  they  are  natives,  being  one  of  the  ingre- 

the  Papilionacea,  or  3 2d  order.    The  calyx  is  quinque-  dients  in  their  olios  :  as  alfo  in  France ;  but  are  rarely 

partite,  as  long  as  the  corolla,  with  its  four  uppermoft  known  in  Britain. 
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CXIII. 

. 

56 

CXXVI. 

CX1V. 

- 

80 

CXXVII. 

CXV. 

- 

84 

CXXVIII. 

CXVI. 

- 

96 

CXXIX. 

CXVII. 

- 

100 

'  exxx. 

CXVIII. 

- 

104 

CXXXI. 

CXIX. 

. 

108 

CXXXII. 

CXX. 

- 

112 

CXXXIII. 

CXXl. 

. 

144 

CXXXIV. 

CXXII. 

_ 

144 

exxxv. 

CXXI1I. 

. 

148 

CXXXVI. 

CXXIV. 

- 

148 

cxxxvn 

The  whol 

;-fheet  Chemical  Table 

- 

- 

} 


Page 
168 
172 
236 
264 
300. 
304 
304 
436 
440 
456 
740 

774 
598 


[In  all,  26  Plates.] 


/ 


